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Editorial on the Research Topic

Coronavirus Disease (COVID-19): Psychological Reactions to the Pandemic

Geneva, Switzerland, January 30, 2020. It is no exaggeration to claim that this day marked the
official beginning of a new experience—or even an ordeal—for billions of people around the
globe. On this day, Adhanom Ghebreyesus, the director-general of the World Health Organization
stepped in front of the microphones and officially declared “a Public Health Emergency of
International Concern (PHEIC) over the global outbreak of a novel Coronavirus,” which constitutes
“an extraordinary event which is determined to constitute a public health risk to other States
through the international spread of disease and to potentially require a coordinated international
response” (WHO, 2019). nothing less than WHO’s highest alert level. Given the novelty of
this situation, most citizens and politicians did not grasp what was just happening despite the
declaration’s explosive nature. Tourists and locals, for instance, continued partying in Alpine ski
resorts, politicians tried to cope with the problem by betting on herd immunity through natural
infection, and world leaders reacted by simply denying the severity of the new threat. Still others,
seeking to play down the crisis, drew parallels to the 2009 swine flu pandemic which also triggered
a WHO PHEIC, resulting in significant reaction in the media, but which, studies suggest, resulted
in no greater number of deaths than the numbers dying annually of seasonal flu (Belongia et al.,
2010).

In retrospect one reason why reactions to the WHO announcement may have been subdued
is because the term PHEIC isn’t as impactful, as emotive—or even as recognizable—a term,
as, say, “pandemic” or “emergency.” Apparently, researchers and health officials advising WHO
deliberately chose this term, rather than a more impactful one, in part because they wanted to
avoid panic while encouraging world leaders to act according to WHO advice in order to contain
a threat (Maxmen, 2021). In any event what happened next produced a global impact on human
history. A virus the size of a 10 thousandth of a millimeter forced billions of people to drastically
change their life routines, ranging from the private to the public.

The first reactions from the scientific community were diversified. Early in the
pandemic, several eminent behavioral scientists claimed in commentaries that the
psychological evidence from research on behavior under risk indicated that people would
overreact to the risks posed by the pandemic and panic. These claims made in various
prominent—but not peer-reviewed—publications came under strong criticism, also not
from a peer-reviewed source (Richie, 2020), for the paucity and inappropriateness of
the evidence on which they were based and appear to have been quietly dropped by
their proposers. Here one may see the curse of hindsight: in an emergency situation

8
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where data are sparse but rapid action may pay dividends (and
the beginning of the pandemic was clearly such an emergency
situation) decision makers and analysts look for cases from their
past experience that resemble the current one. If they find a
clear match, they can carry out the most typical course of action.
By that method, people can successfully make extremely rapid
decisions (Klein, 2008). Clearly, this is not guaranteed to provide
optimal solutions, but is the best one can do in such a situation,
and, on average, will be better than doing nothing.

In spite of arguments about some behavioral scientists’
assessments very early in the development of the pandemic
there were some other valuable contributions from behavioral
science. At least one behavioral scientist warned that a more
likely public response than over-reaction and panic, that itself
posed a real danger, was the exact opposite reaction: complacency
inspired by underestimation of the threat (Carey, 2020). To
account for the diverse responses to the pandemic Chater (2020)
aptly pointed out the well documented tendency of people to
impose a single interpretation on ambiguous situations without
entertaining alternatives which, while often serving us well, can
lead to disastrous outcomes. Moreover, an open letter signed by
over 600 behavioral scientists challenged the UK government’s
apparently baseless presumption that a lockdown should not
be introduced early as the population would suffer “behavioral
fatigue.” This event and the curious, and indeed dubious,
invocation of the concept of behavioral fatigue was subsequently
described and analyzed by a paper published in this Research
Topic (Harvey).

There are perhaps lessons in these events that might be
drawn for behavioral scientists attempting to advise on future
human crises where it seems that there is an established evidence
base that might be readily applied to a novel problem for
which, understandably there is no direct data. Advice and
recommendations putatively drawn from the relevant science
should, in advance of being widely disseminated, be tested
in contexts as similar as possible to those where they are
being applied. Our Research Topic does serve this objective by
reporting considerable amounts of empirical data directly arising
from the pandemic.

Putting these and other irrationalities aside, many others,
including politicians, citizens, and scientists reacted responsibly
and quickly by searching for constructive solutions. Virologists
started searching for a new vaccine, economists investigated
the financial effects of the lockdown, and psychologists tried to
gain a better understanding of the psychological reactions to
the pandemic. Both the huge range of areas where behavioral
science might make a contribution (Van Bavel et al., 2020)
and the need for caution in generalizing from pre-pandemic
phenomena (IJzerman et al., 2020) were prominently signaled to
the research community.

One of the many upshots of this quest for a better grasp of
the cognitive, emotional, and behavioral reactions triggered by
the pandemic was our decision to edit a special Research Topic
as quickly as possible. This effort was further motivated by our
desire to find solutions that would help people to cope with the
many adversities arising from the pandemic, such as lockdown,
loneliness, stress, or economic hardship: “How do people cope

FIGURE 1 | The word cloud derived from the key words of the published

articles in this Research Topic.

with risks and uncertainties related to the pandemic?,” “What
are the psychological influences on economic behavior?,” or
“What are the psychological processes accompanying pandemic
judgment and decision making among experts and the lay
population?” are just a few of the topics that we invited
contributors to address in our call for papers published online
on April 8th 2020.

Considering the very short period from the onset of the
pandemic, we had some initial concerns about not attracting
enough contributions, but the submission of more than 200
abstracts and manuscripts exceeded our wildest expectations.
The submitted topics ranged from stress to coping and from
perception to culture. To get a clearer picture, the word cloud
shown in Figure 1, which was derived from the key words of the
published articles in this Research Topic, depicts the frequency of
each key word by its size.

Figure 1 shows that the 257 authors of this Research
Topic most often investigated questions related to risk and
affect, including the painful emotions of fear and anxiety.
Other contributors invested their energy to find answers to
questions concerning people’s health worries, stress responses,
or coping strategies. Yet other contributors were attracted
by the socio-emotional tensions caused by mask-wearing,
and still others researched and found new insights into the
effects of social isolation on well-being. Their efforts yielded
findings that, hopefully, will contribute to the efforts to help
alleviate the suffering caused by Covid-19 as well as potential
future pandemics.

Having said that, some topics in our call for papers
received much less attention. Examples include judgment and
decision making, economic hardship, or issues related to politics.
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One reason for this underrepresentation might simply be the
smaller number of researchers working in these areas. Another
interpretation might be that the more popular topics in this
e-book, i.e., those covering health, stress, or anxiety, attracted
scientists’ attention more successfully by tackling people’s most
urgent problems head on. It is also plausible that sufficient data
needed to address the under-represented issues were not available
at the early stages of the pandemic. In any event, despite authors’
preference for some topics over others, the less popular ones are
no less important and comprise such hot topics as the relation
between political attitudes and aspects of the pandemic or
differences in moral decision making between frontline workers
and lay people. To recap, despite a clear focus, the published
articles deal with a wide range of timely and psychologically
relevant problems triggered by the pandemic as illustrated by
465,389 views (up till July 21st, 2021). Moreover, a large majority-
−82%—of the 65 articles report original research findings, while
the remainder were written in a wide range of formats including
seven brief reports, two conceptual analyses, one opinion and
one perspective.

Another important aspect that helps us to interpret the
keywords in Figure 1 is time. With time passing, we can
observe changes in psychological and behavioral reactions to the
pandemic. This is reflected in articles published in this e-book
that could be divided into three groups: (1) dread and anxiety,
(2) effects of social isolation and compliance with the lockdown,
and (3) tiredness with restrictions and resistance. It is tempting
to see these as resulting from three different phases of reactions
to the pandemic.

DREAD AND ANXIETY

The call for submission appeared very early in the pandemic,
and this came with advantages and disadvantages. At that time,
a majority of people was terrified of the unknown disaster.
Neither researchers nor the public had a hint of what would
happen, how long this horror would last and what could be
done to end the pandemic. Not surprisingly, in the manuscripts
submitted early on, contributing authors attempted to generalize
the experience from past pandemics to COVID-19. In this
cognitively ambiguous and emotionally disturbing period, the
first reaction of official agencies was to introduce lockdowns
to stop the spread of COVID-19. This might have been
motivated by the experience with Spanish flu and the story
of two cities: Philadelphia and Saint Louis that reacted very
differently to the 1918 flu pandemic. St. Louis was fast to act
against the pandemic, whereas Philadelphia was not. In likely
consequence the death rate was much higher in Philadelphia
than in St. Louis (748 in comparison to 358 per 100,000
people). The lockdown, introduced in March 2020, initially
enjoyed social support in most European countries and in the
U.S., most likely because many people were concerned and
considered COVID-19 to be an unknown risk. Therefore, in
accordance with Slovic’s taxonomy of risk (Slovic, 1987), the
pandemic could be evaluated highly on both factors: dread and
unknown risk.

EFFECTS OF SOCIAL ISOLATION AND
COMPLIANCE WITH THE LOCKDOWN

From the early stages of the pandemic, psychologists have been
strongly interested in the psychological reactions to lockdowns,
such as perceived risk and emotions. These early but well
justified concerns are well documented in this issue; many
articles address pain of isolation, stress, and mental health in
relation to personality traits, such as introversion, regulatory
focus, anxiety and/or depression. Despite broad social support
for the lockdown, the issue of variable compliance with lockdown
restrictions was also studied from the very beginning of the
pandemic, and one can find the articles examining this issue in
this Research Topic.

With passing time, the focus shifted from psychological
hardship and its consequences for mental health and well-
being to the impact of lockdowns on cognitive processes and
social behavior and adaptation to lockdowns were a focus. From
these papers, one can learn about reading emotions from faces
covered by facial masks, the value of alert systems and gentle
reinforcement, effects on stigmatization, social trust, changes in
consumption and trade-offs between public health and personal
freedom. Some of these articles have received a great deal of
attention; for example, one study investigating how the wearing
of protective face masks confuses counterparts in reading the
emotions of the mask wearer has had 61,922 views up until July
21st, 2021.

TIREDNESS WITH RESTRICTIONS AND
RESISTANCE

All indices of the pandemic went down during the summer
2020, which most likely resulted from the spring lockdowns.
This and the fact that many people will have adapted to the
threat might explain why support for more stringent measures
to fight against the pandemic gradually waned over time. The
slowdown in the pandemic and the adaptation to the threat
combined with tiredness with restrictions and boredom during
the vacation time to provoke some strongly voiced social
protests against restrictions. These reactions were captured in
manuscripts submitted during the summer of 2020 which could
be seen as a third phase of pandemic reaction concerned more
with resistance to and fatigue from pandemic constraints. Some
of these papers focused on inappropriate public policies adopted
to fight COVID-19 often arising from misinterpretation of
statistical data (this is discussed in two conceptual analyses).
In other manuscripts, compliance with preventive behavior was
discussed in relation to risk perception, media communication
andmessage framing, cognitive processes, and social and cultural
factors. Finally, some manuscripts examined false beliefs and
conspiracy theories.

CURRENT AND FUTURE CHALLENGES

As we have already learned, the pandemic is a highly dynamic
process. The call for proposal was closed in summer 2020 and
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so the changes in perception of the pandemic that happened
subsequently are not captured in this e-book, with one exception
of the research on post-pandemic consumption in China, where
the restrictions were lifted earlier. In the immediate term, it
is currently of great importance to monitor and understand
attitudes toward the Covid-19 vaccination programs, which
appear to change rapidly and involve both legitimate concerns
and false beliefs. Vaccine hesitant behavior has encouraged some
in public policy to look for effective reinforcements of pro-
vaccine attitudes for those who are willing to get vaccinated to
some restrictions for those who are not. For example, on May
12, 2021, the state of Ohio announced a lottery system to pay
randomly selected vaccine recipients up to $1 million. After
initial reports that vaccine uptake had subsequently increased
in Ohio, other states adopted similar vaccine payment lotteries.
Unfortunately, Walkey et al. (2021) did not find an increase
in Ohio’s vaccination rate in comparison with the rate in the
U.S. As one might have expected both the rewards and the
restrictions associated with vaccination are supported/opposed
by different members of societies. Among vaccine policies the
idea of a COVID vaccine passport seems to be one of the most
controversial. Such controversies are interesting and perhaps
somewhat surprising when one considers that vaccination
certificates have been required for many years for foreign travel
(e.g., the yellow fever vaccine for people who entered Seychelles)
with no organized opposition from travelers. Similarly, most
travelers accept security checks at airports, albeit often wearily,
even though this represents an invasion of their privacy. This
illustrates that personal and social reactions to limitations of
personal freedom are guided by various cognitive and emotional
processes as well as political and moral world views. Therefore,
a good understanding of these factors is an important condition
for delivering an unbiased and effective message to the public.

In a longer term perspective, the focus may shift to assessing
the effectiveness of public policies adopted to fight Covid-19,
and the long-term consequences of the pandemic for mental
health, social relations, economics and educational system. For
example, it would be interesting to investigate the extent to
which changes in work habits, consumption and social relations
forced by the pandemic will lead to permanent modifications of
behavior. Crowded pubs, bars and restaurants are one example
of an immediate response to lifting restrictions. In economics,
this could be interpreted in terms of pent-up demand and
accumulated savings (Sheth, 2020), which implies an optimistic
vision of a returning to pre-pandemic levels of restricted
behaviors. However, another possible explanation for the same

effect might be given in terms of Brehm’s (1966) theory of
psychological reactance. In accordance with this theory, when
behavioral freedom is reduced, individuals are motivated to
regain it and then this could be a short time trend. Another
open question is whether the switch to online purchases during
the pandemic is likely to sustain even though most consumers
feel safe to visit stores. Does such behavior become a habit or
perceived as an involuntary choice? The same question could
be asked about virtual social communication, online teaching
and working from home. Which hypotheses are more accurate
is of great importance for the prediction of post-pandemic
market behavior.

CONCLUSION

Even more generally, the pandemic can be viewed as an
extraordinary, global, “natural” experiment that may bring,
among others, a better understanding of issues that have been
studied for many years, such as the conflict between personal
freedom and compliance with social policies unfriendly to such
freedoms, or factors affecting economic behavior, as well as
enhanced awareness of both advantages and limitations of new
phenomena, such as virtual communication between people.

Along with many other special issues of journals our Research
Topic has published a large number of studies addressing a wide
range of topics relevant for understanding the human behavioral
response to the Covid-19 pandemic. The pandemic continues
to pose a threat and continues to provide new challenges and
opportunities for psychological science; given the large global
numbers of unvaccinated people, and the potential for new, more
infectious and more lethal variants, it is not difficult to imagine
the continuation of the research challenge for some time to
come. In any event people seeking to manage future pandemics,
and indeed other human crises requiring the prediction and
understanding of human behavior, may draw on the research
presented here.
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People’s assessment of risks is swayed by their current feelings. COVID-19 invokes
powerful feelings because it is (i) a salient, enormous threat, (ii) unfamiliar, and (iii)
intertwined with xenophobia. These three factors are known to exert predictable
influence on people’s risk overgeneralization, policy preference, and sociopolitical
attitudes. We provide a succinct, illustrative review of empirical work on these dynamics
in times of a disease outbreak (e.g., the 2009 H1N1 swine flu, the 2014 Ebola).
Theoretical and applied implications for the present COVID-19 pandemic include the
value of salience in motivating public opinion change, the importance of reducing
unfamiliarity for curbing risk-averse tendencies, and the need for policies that guard
against xenophobia-driven racism in collaborative efforts.

Keywords: COVID-19, disease threat, feelings, risk perception, policy preference, xenophobia

INTRODUCTION

When people assess risks, they use not only facts and data, but also their current feelings
(Loewenstein et al., 2001). As emotions run high in times of a contagious disease threat, people
tend to perceive higher health risks and overgeneralize them, which exerts predictable influence on
sociopolitical attitudes. COVID-19 provides a powerful illustration of this phenomenon because it
is (i) a salient, enormous threat, (ii) unfamiliar, and (iii) intertwined with xenophobia. In this brief,
we provide an illustrative review of primarily experimental and some correlational research on the
psychology of health risks, particularly behavioral insights gained from prior outbreaks (e.g., 2009
H1N1, 2014 Ebola), and suggest ways in which they shed light on specific psychological reactions
to the present COVID-19 pandemic.

A SALIENT, ENORMOUS THREAT

“Dr. Neil M. Ferguson, a British epidemiologist who is regarded as one of the best disease modelers in
the world, produced a sophisticated model with a worst case of 2.2 million deaths in the United States.”
(Kristof, 2020)
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In the face of a salient, enormous threat to humanity, fear
knows no limits. Consider research findings from the 2009
H1N1 (“swine flu”) pandemic. Within a matter of 2 months, the
World Health Organization declared a public health emergency
of international concern as the H1N1 virus spread to more
than 70 countries and all 50 states in the United States.
Media coverage was extensive, highlighting the risk of contagion
and the importance of frequent hand washing and avoiding
interpersonal physical contact (CDC, 2019a). What was the
impact of such a salient disease threat on people’s risk perception
and policy preference?

Two naturalistic experiments illustrate it (Lee et al., 2010).
The first experiment was conducted 3 weeks after the first
documented case of human infection in the United States,
while H1N1 remained the primary focus of media attention.
Passers-by were approached on a university campus and asked
to estimate “the probability that the average American may
experience the following events within the next 12 months:
Contracting a serious disease; Having a heart attack before age
50; Dying from crime or accident.” These questions tapped into
perception of a health risk directly related to H1N1, a health
risk unrelated to H1N1, and a non-health risk. Respondents
were also asked to express their overall view of the U.S. health
care system by completing an item adapted from a New York
Times/CBS News poll.

To test the influence of disease salience on these measures,
a confederate would walk by and loudly sneeze and cough
(experimental condition) or just walk by without a sneeze or
cough (control condition) before respondents answered the
questions. Risk estimates were higher by an average of 13.7
percentage points in the experimental condition than in the
control condition. The increase was observed regardless of
whether the risk was related to H1N1, unrelated to it, or even
unrelated to health. Disease salience also led respondents to
express a less favorable view of the health care system and to
consider it more in need of complete rebuilding.

The second experiment was conducted 3 weeks later and
involved a similar sneezing procedure. This time, passers-by
in the downtown area of a college town were asked if they
preferred spending a $1.3 billion federal investment “(1) to
facilitate the production of flu vaccines, or (2) to create green
jobs.” Without disease salience, 16.7% of respondents favored flu
vaccine production. With disease salience, 47.8% did.

These findings have several implications. The most obvious
is that risk perception can be heightened and overgeneralized
to unrelated domains, consistent with prior work (Johnson and
Tversky, 1983). Risk overgeneralization is likely to contribute to
risk-averse behaviors across the board, as exhibited in the present
pandemic, from hoarding products at the individual level to
market sell-off at the collective level.

The public’s attitude toward the health care system and
preference for federal spending (e.g., on vaccine production)
can move dramatically in the midst of a palpable crisis. Public
opinions on other policies are likely to ride on the wave as well,
as in current rising support for paid sick leave for family-care and
a direct governmental payout among other institutional changes
(Miller, 2020; Murad, 2020).

In motivating these public opinion changes, policymakers
want to ensure the disease threat is salient. As the sneezing
experiments illustrate, making a health threat salient in the
moment exerts an influence even when the threat already has
extensive media coverage. Different focal concerns come to mind
in the course of everyday life, and salience inductions—even
as simple as the use of face masks and the maintenance of
six feet apart—ensure attention on the threat and increase its
behavioral impact.

UNFAMILIARITY

“Novel coronavirus (2019-nCoV)” (World Health Organization
[WHO], 2020).

New and unfamiliar threats often feel riskier than old
and familiar ones. The feeling is adaptive insofar as caution
around unknowns is warranted. “As the late psychologist
Robert Zajonc liked to say, ‘If it’s familiar, it hasn’t eaten you
yet”’ (Burkeman, 2011, 153), whereas new and unfamiliar
threats may. Indeed, feelings of unfamiliarity with an
entity can heighten people’s perception of its riskiness
(e.g., perceived health hazards of food additives; Song and
Schwarz, 2009), resulting in reduced investment in stocks
(Alter and Oppenheimer, 2006; Green and Jame, 2013) and
reduced trust in others (Silva et al., 2017).

Coronavirus has “novel” right in its name. It was first found
in a Chinese city many people had never heard of. Facts about
it—infection and mortality rates, geographical reach and time
course of spread, treatment options, long-term effects—were
unfamiliar or unknown. All of these reinforce perception of its
riskiness. As the pandemic unfolds, however, facts will emerge.
Insights will be gained. Information will become available.
Transparency is key. Delay or suppression of information
undermines public trust and sustains public fear, as was evident
in China, where the government’s handling of information
about coronavirus caused a wave of widespread, publicly
expressed skepticism about the government’s intentions and
competence (Yuan, 2020), which is rare under the Communist
Party’s rule. In more open, democratic societies, it is crucial
that the public be continuously informed, without delay, in
ways that they can comprehend (e.g., by using properly
designed visual aids; Garcia-Retamero and Cokely, 2013). It
seems obvious, but failing to do so would prolong heightened
risk perception and risk-averse behavior due to a sense
of unfamiliarity.

XENOPHOBIA

“A single word scrawled in black marker stood out among the
prepared remarks President Trump planned to deliver during
Thursday’s White House press briefing on the ongoing global
coronavirus pandemic. In the president’s notes, ‘Corona’ had been
crossed out and replaced with ‘Chinese’ ” (Chiu, 2020).

Xenophobia is more than phobia. It refers to “fear and hatred
of strangers or foreigners or of anything that is strange or
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foreign” (Merriam-Webster, 2020). Research on the behavioral
immune system—the psychological and behavioral mechanisms
that people use to avoid disease (Schaller and Park, 2011; Schaller,
2015) and that both activate and are activated by the biological
immune system (Schaller et al., 2010; Miller and Maner, 2011)—
suggests that contagious disease threats sensitize people not only
to personal risks (as described above), but also to intergroup risks,
resulting in increased prejudice against outgroups.

Consider illustrative evidence from the height of the H1N1
pandemic again. An online experiment in the United States
during Fall 2009 (Huang et al., 2011) found that participants
reported more racist attitudes toward immigrants (e.g., “Over
the past few years, immigrants have gotten more economically
than they deserve”; McConahay, 1986) if they had previously
read a news article regarding swine flu’s health risks and
limited vaccine supply than if they had not been given
the article to read. This effect, however, only emerged
among participants who had not been vaccinated; it did not
emerge among participants who had already been vaccinated,
nor did it emerge for participants who had not read the
article. Converging evidence came from a lab experiment
among U.S. undergraduates, which showed that more germ-
aversive participants expressed more unfavorable attitudes
toward outgroups after reading a news article about the seasonal
flu. If they had been given an opportunity to clean their hands
with an antiseptic wipe, however, they did not express more
unfavorable attitudes.

These findings are consistent with the notion that
people’s proclivities toward avoiding disease risk can produce
overgeneralized avoidance of foreign, unfamiliar entities (e.g.,
immigrants and other out-groups) even when they are not actual
disease vectors (Schaller and Duncan, 2007). Vaccination and
hand hygiene—two protective mechanisms against disease—have
the potential to weaken perceived disease risks and subsequently,
the corresponding xenophobia.

Similar conclusions can be drawn from correlational research.
For example, survey data from a nationally representative
American sample during the 2014 Ebola outbreak showed that
the more vulnerable to Ebola participants perceived themselves
to be, the more they exhibited generalized xenophobia (Kim
et al., 2016). Meta-analytic data across 24 studies also found that
disease avoidance tendencies (e.g., fear of contamination, disgust
sensitivity) are associated with ethnocentrism and other forms
of social conservatism motivated by exclusivity and negativity
toward outgroups (Terrizzi et al., 2013). Longitudinal analyses
of U.S. polling data before and after the Ebola outbreak found
that the amount of Internet searches for “Ebola” was associated
with increased inclinations to vote for Republican candidates
in Senate and House of Representatives elections—only in
states with norms that already favored Republican candidates
(Beall et al., 2016).

Such dynamics of the behavioral immune system can
tear apart or mend the fabrics of a diverse society. They are
likely to be particularly powerful in the present pandemic
for two reasons. First, coronavirus appears considerably
more severe than the 2009 H1N1 and the seasonal flu (CDC,
2019a, 2020a,b). Second, a vaccine is not yet available. Until

it is, we must depend on community non-pharmaceutical
interventions like physical distancing and temporarily
closing public spaces (CDC, 2019b). The success of these
interventions, however, may be limited by “us” versus “them”
thinking since they require coordination and cooperation
of multiple actors, from individuals to governmental
institutions (e.g., New York, Connecticut, and New Jersey
coordinated their anti-coronavirus restrictions to optimize
the effectiveness of these policies; Lovelace et al., 2020).
When the success of public health responses depends on
all parties comprehending the seriousness of the health risk
and jointly complying with behavioral restrictions, illness-
ignited xenophobia and prejudices constitute a particularly
insidious social threat.

Consequently, it behooves governments and organizations to
stay mindful of the link between disease risk and xenophobia,
even as they seek ways to keep the public’s attention
on coronavirus. To that end, the WHO explicitly cautions
against naming or referring to human diseases by culture
or geography (World Health Organization [WHO], 2015).
A media advocacy group is urging fellow journalists to
avoid using images of East Asians in face masks and U.S.
Chinatowns when describing coronavirus (Asian American
Journalists Association [AAJA], 2020). Deviating from official
nomenclature, President Trump has been calling coronavirus
the “Chinese virus,” directing blame to the outgroup and
away from the government’s response, while fueling anti-
Chinese and anti-Asian racism and hate crimes (Carlisle, 2020;
Tavernise and Oppel, 2020).

These dynamics make actions such as border-closing
particularly appealing, which is likely to reinforce the
division between “us” and “them,” wherever the line is drawn
(e.g., Americans vs. non-Americans, Caucasians vs. Asians,
New Yorkers vs. Floridians). But when coronavirus is already
spreading through local communities, and race/ethnicity fails
to provide valid predictors of who is or is not a carrier, the
false sense of security and psychological satisfaction provided
by such policies can backfire, especially at a time when massive
collaborative efforts are needed.

SUMMARY

COVID-19 is a salient, enormous threat that cuts across
national and racial/ethnic boundaries. As a contagious disease
threat, many facts about it remain unfamiliar to most ordinary
people, and its global origins predispose its spread to worsen
xenophobia. Consequences such as risk overgeneralization
and risk-averse behaviors are hard to curb unless and
until trustworthy information and effective prevention and
treatment become available, which will reduce the enormity and
unfamiliarity of the threat.

By highlighting the consequences of powerful feelings invoked
by COVID-19 throughout this article, we hope to convey pros
and cons for practitioners and policymakers to consider: On
the one hand, they have to emphasize the magnitude of the
population-level risk from coronavirus and how urgent action
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by everyone is needed. On the other hand, the same urgency
they wish to communicate may drive up risk-averse behaviors,
xenophobic attitudes, and potential harm against already
marginalized populations. Concrete solutions and guidelines for
reducing these undesirable consequences should be in place
alongside other public health recommendations.
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The breakout of COVID-19 has brought about huge influence on people’s physic and
mental health. This paper aims to investigate the mental health status of young people
living in isolation due to the policy response to Coronavirus disease. Nine hundred
ninety-two Chinese college students (Mage = 19.45, SD = 1.41) were recruited to
finish an online survey in the period of self-isolation. Seven dimensions of psychological
well-being were measured, including mental status, knowledge of stress management,
behavioral patterns, risk perception, academic stress, family relationships, and peer
relationships. Results of cluster analysis indicated that young individuals’ mental status
can be divided into three groups: high-risk (n = 61, Mage = 19.26, SD = 1.32), medium-
risk (n = 627, Mage = 19.43, SD = 1.38), and low-risk (n = 304, Mage = 19.54,
SD = 1.49). Moreover, results of multiple regression showed that the isolation policy
has had a complex influence on the symptoms of obsessive-compulsive disorder
[F (12, 979) = 44.894, p< 0.001], fear [F (12, 979) = 30.776, p< 0.001], hypochondria
[F (12, 979) = 22.530, p< 0.001], depression [F (12, 979) = 39.022, p < 0.001], and
neurasthenia [F (12, 979) = 45.735, p < 0.001] via various factors. This paper also
proposes a six-step intervention strategy to alleviate young people’s psychological
problems while in isolation. It provides practical insights into the psychological
interventions in face of the global threat.

Keywords: COVID-19, isolation, young people, mental health, psychological interventions

INTRODUCTION

The Coronavirus disease (COVID-19) outbreak that began in December 2019 has become a global
threat. To control the rate of infection, several countries have adopted isolation strategies. The use
of these strategies early in the development of infectious diseases has proven to be an effective
prevention and control strategy (Yan and Zou, 2008), which can significantly reduce the number
of susceptible and infected people (Zhou et al., 2019). The core logic of the isolation strategy is to
reduce the spread of the pandemic by implementing social distancing in the local community (Glass
et al., 2006). Faced with the spread of COVID-19, young people are an extremely vulnerable group.
Research on pandemic influenza found that closing schools and imposing the requirement to stay
at home reduces the infection rate by more than 90% (Glass and Glass, 2008). However, a long-term
and strict isolation policy widely used to ensure social distancing will result in important changes to
young individuals’ social networks and behaviors. For example, they may use mobile phones more
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to obtain information, resulting in internet addiction. This
may cause young people to experience poor sleep quality (Liu
et al., 2017) greater loneliness (Hidayati, 2019) and depressive
symptoms (Jun, 2016) as well as a sense of estrangement
from family, school, and peers, and even loss of self-control
(Huang and Leung, 2009) or psychiatric disorders (Santos et al.,
2015). Moreover, they also have to communicate with their
families more often at close quarters, perhaps leading to family
conflicts (Su et al., 2018). The social panic caused by COVID-
19 is a growing catastrophe for young individuals, which may
cause anxiety, affective disorders, post-traumatic stress disorder
and a series of other adverse effects (Bolton et al., 2000).
Through the application of school, family, community, and
self-education programs, their ability to respond to the crisis
could be effectively improved (Isen and Patrick, 1983; Codreanu
et al., 2014). However, due to the isolation policy adopted
by China and many countries to control the spread of the
pandemic, it is not possible to provide timely crisis education and
psychological intervention to young people through traditional
school education and community programs. Thus, this paper
proposes the following hypothesis: In the absence of effective
school and community intervention, the COVID-19 isolation
policy may affect the mental state of adolescents via factors
including behavioral patterns, risk perception, knowledge of
stress management, academic pressure as well as family and
peer relationships. To analyze the impact of isolation policies
and the spread of COVID-19 on adolescents’ mental health, this
study conducted a questionnaire survey with 992 Chinese young
people, analyzed their mental health situation, and proposed an
effective intervention strategy.

MATERIALS AND METHODS

Participants and Sampling
This study used a questionnaire survey to collect and analyze
data from a campus in Henan Province, China. Random
sampling was used to collect data via randomly distributed online
questionnaire. Ever since Henan Province began the first-level
response to the major public health emergency on January 25,
2020, all students have been required to isolate at home. This
survey was conducted on March 27, 2020. The respondents to the
questionnaire had been in isolation for more than 2 months. At
the time of the investigation, Henan Province had reported a total
of 1,272 confirmed cases of COVID-19 and 22 deaths.

Ethical Approval and Consent
The participants were informed regarding the purpose and
procedures of this survey via instructions at the head of the
questionnaire. Informed written consent was provided on the
first page of the questionnaire for all the participants. The
research protocol was approved by the Ethics Committee of the
Central University of Finance and Economics.

Measures
The content of the questionnaire assessed seven dimensions of
mental health: mental status, knowledge of stress management,

behavioral patterns, risk perception, academic stress, family
relationships as well as peer relationships.

Mental Status
Mental status was assessed according to five symptoms, namely,
depression, neurasthenia, fear, obsessive-compulsive disorder
(OCD), and hypochondria referring to the mental and behavioral
questionnaire (Chen, 2002; Gao et al., 2004; World Health
Organization [WHO], 2018). Participants were asked to rate their
feelings during the outbreak of COVID-19 (e.g., less energy than
before or no interest in anything) on a 5-point scale from 1
(not at all) to 5 (extremely). The cut-off scores were set 4 in
this survey. Depression composite (α = 0.90) was assessed by
six items, neurasthenia composite (α = 0.86) by five items, fear
composite (α = 0.76) by six items, OCD composite (α = 0.86) by
six items, and hypochondria composite (α = 0.75) by two items.

Behavioral Patterns
Behavioral patterns were divided into two types: positive response
and negative response (Sato, 2005) and assessed by the Brief
Response Questionnaire (Xie, 1999). Participants were asked to
answer questions on a 5-point scale from 1 (strongly disagree)
to 5 (strongly agree). The positive response composite (α = 0.79)
consists of 10 items (e.g., You will relieve stress by working,
studying or some other activities), and the negative response
composite (α = 0.70) consists of seven items (e.g., You will relieve
your worries by smoking, drinking, taking medicine, and eating).

Risk Perception
Due to the great uncertainty about the spread of the pandemic,
risk perception of young individuals was divided into three types:
anxiety, vulnerability, and controllability (Ajzen, 2002; Xie et al.,
2005). Among them, anxiety refers to the degree of anxiety
of pandemic, the degree of pandemic’s impact on individuals
and society, and the continuity of pandemic’s consequences,
representing the risk dimensions that have the greatest impact
on the individual’s anxiety; Vulnerability refers to the estimates
of the probability of respondents and the general population
suffering from pandemic; Controllability refers to the sense of
control of pandemic and the degree of mastery of pandemic
related knowledge.

Similarly, participants were asked to answer the questions
on a 5-point scale from 1 to 5. The composite of anxiety
(α = 0.73) with six items (e.g., The COVID-19 epidemic is very
worrying to me), controllability (α = 0.63) with three items
(e.g., The COVID-19 epidemic is uncontrollable for the entire
society) and vulnerability (α = 0.59) with three items (e.g., The
general public is very likely to be infected with COVID-19) were
separately computed.

Knowledge of Stress Management (KSM)
In addition, the questionnaire introduced factors such as
knowledge of stress management. Good knowledge of stress
management may help alleviate mental health problems. It was
assessed by three items (e.g., How much do you know about
the adverse reactions caused by stress? How much do you know
about stress relief? How much do you know about pressure
conduction?) with a 5-point scale from 1 to 5, with higher scores
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indicating more knowledge of stress management. The composite
of KSM was computed with high reliability (α = 0.85).

Academic Pressure, Family, and Peer Relationships
The study also measured academic pressure (Findley and Cooper,
1983) family relationships and peer relationships. Academic
pressure caused by the delay in starting school due to the isolation
policy may aggravate their psychological problems. We measured
the young’s academic pressure by the question that “How do
you think the impact of pandemic (such as delayed start) on
your studies?” with a 5-piont scale. Family and peer relationships
can also affect young individuals’ psychological state. Control
variables included gender, age, and the desire for intervention.
We measured the two variables by the question that “How do
you think the impact of pandemic on your family relationship
(including relationship with parents, siblings)?” and “How do you
think the impact of pandemic on your classmate relationship?”

Data Analysis
First, we examined the normality of continuous variables with
the Shapiro-Wilk test, and found that all continuous variables
were non-normally distributes, so Spearman correlations were
conducted. Second, a cluster analysis was performed based on
mental status scores. Third, five multiple regression models
were constructed, which included explained variables related
to depression, neurasthenia, fear, OCD and hypochondria.
The explanatory variables included positive response, negative
response, anxiety, controllability, vulnerability, knowledge of
stress management, academic pressure, family relationships, and
peer relationships in addition to the control variables mentioned
above. According to the regression model results, the study
proposes a psychological intervention program. We set the
significance level as 0.05 in this study.

RESULTS

Demographic Characteristics and
Correlations
A total of 992 questionnaires were randomly distributed, and all
samples were valid; thus, the response rate was 100%. The final
sample comprised 992 college students: Mean age = 19.45 ± 1.41
years; 468 (47.2%) were male (Mage = 19.28 ± 1.03 years), 524
(52.8%) were female (Mage = 19.61 ± 1.66 years). Significant
correlations were found between the explanatory variable and the
mental status (see Table 1).

Cluster Analysis
Hierarchical cluster analysis of the mental status of 992
respondents found that the young people of Henan Province
could be divided into three groups: 61 (6%) were high-risk
individuals, 627 (63%) were medium-risk and 304 (31%) were
low-risk individuals. The most important high-risk mental
health symptoms were fear (Mean = 3.54 ± 0.62), hypochondria
(Mean = 3.39 ± 0.87), depression (Mean = 3.17 ± 0.70) and
neurasthenia (Mean = 3.09 ± 0.82); the primary middle-risk
group symptoms were reflected in fear (Mean = 2.95 ± 0.59), TA
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depression (Mean = 2.71 ± 0.74) and neurasthenia
(Mean = 2.52 ± 0.77); the main low-risk group symptoms
were reflected in fear (Mean = 2.11 ± 0.63) and depression
(Mean = 1.62 ± 0.55). The results of ANOVA showed that the
three groups significantly differentiated in all the five symptoms:
depression [F(2, 989) = 298.08, p < 0.001], neurasthenia [F(2,
989) = 337.78, p < 0.001], fear [F(2, 989) = 252.95, p < 0.001],
OCD [F(2, 989) = 504.13, p < 0.001], hypochondria [F(2,
989) = 558.82, p< 0.001]. Figure 1 presented a radar chart of the
mental status of these three types of young people.

Multiple Regression Analysis
The study conducted a regression analysis of five mental health
symptoms (Table 2). We found that all the five models were
significantly predicted by the independent variables (p < 0.001).
The adjusted R-square of the five models was from 0.207 to
0.374, demonstrating good explanatory power. According to
the regression results, negative response affected all five mental
health symptoms significantly; for example, bad behavior during
isolation such as drinking and smoking leads to more serious
psychological problems. Positive behavior can effectively relieve
three of these symptoms including OCD (B = −0.157, p <
0.001), neurasthenia (B = −0.398, p < 0.001), and depression
(B = −0.287, p< 0.001).

The impact of anxiety, controllability and vulnerability
indicated that when young people receive excessively negative
pandemic information, it leads to more grave psychological
problems. Therefore, when sending outbreak information to
young people, more gentle and positive strategies should be
adopted to avoid excessively negative communication. It is

worth mentioning that family relationships can have an adverse
effect on the three symptoms of OCD (B = 0.037, p <
0.05), neurasthenia (B = 0.080, p < 0.001), and depression
(B = 0.083, p < 0.001). The staying at home policy causes young
people to spend more time with their parents and makes these
relationships more susceptible to conflict, which exacerbates the
above three symptoms.

Conversely, developing the knowledge level of stress
management has improved the two symptoms of neurasthenia
(B = −0.091, p < 0.01), and depression (B = −0.086, p < 0.01).
But it is not effective for fear and hypochondria, and even shows
the opposite effect for OCD (B = 0.044, p< 0.05). This is because
OCD is closely related to mental stress, and patients usually have
a good understanding of stress management, but according to
existing research, it is still difficult to alleviate the symptoms of
OCD by simply improving the cognitive level of stress (Enright,
1991; Rufer et al., 2006). Meanwhile, the negative impact of
academic stress on depression (B = −0.118, p < 0.001) and
neurasthenia (B = −0.129, p < 0.001) was extremely significant
but had no significant effect on other symptoms. In addition,
gender (B = −0.109, p < 0.05) and age (B = −0.033, p < 0.05)
only affected depression, with male and younger students more
prone to depression.

DISCUSSION

This study found that the long-term isolation policy in response
to COVID-19 has had a complex influence on the mental health
of young people, which is consistent with Bolton et al. (2000)
and Gao et al. (2004). This study also proved that it is difficult to

FIGURE 1 | Cluster analysis results and the six-step intervention strategy.
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really change the behavior patterns of adolescents only through
strengthening knowledge education (Codreanu et al., 2014) and
may even have negative effects on OCD symptoms. Moreover,
the regression results also showed that the young people have
expressed a strong desire to intervene, which further illustrated
that there is a large room for improvement in the existing crisis
management education. Hence, this paper proposes a six-step
intervention strategy to alleviate the psychological problems of
young individuals based on the influence of each factor on the
five mental health symptoms (Figure 1). The first step proposed is
the delivery of positive epidemic-related information to optimize
the risk perception of young people by appealing to the two
dimensions of anxiety and controllability. The second step is
to improve their symptoms by reducing the opportunities for
negative behavior. The third step is to improve their knowledge
of stress management, while the fourth step is to alleviate
family conflicts and improve family relationships. The fifth step
involves cultivating positive behavioral habits, and the sixth step
includes adjusting academic expectations. In practice, it is not
necessary to implement all these measures for all young people,
but a step-by-step intervention method should be adopted. For
large-scale interventions, the first three steps could be delivered
through online courses; however, for individuals with more
serious psychological problems, the latter three measures should
be further adopted.

The research has the following limitations. First, the survey
was conducted in Henan, China. Due to cultural differences,
different patterns may exist in other areas, so cross-cultural
comparative studies are needed. Second, this survey was
completed in March and there is no baseline for comparison.
Hence, longitudinal studies can be carried out to provide
a better picture of the impact on mental health of young
people. Third, this paper only proposed a framework for
intervention, and the specific intervention measures can be
further explored in the future.
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Wearing masks against 2019 coronavirus (COVID-19) is beneficial in suppressing pandemic 
spread, not through preventing the wearer from being infected but by preventing the 
wearer from infecting others. Despite not providing much protection, the custom of wearing 
masks has prevailed in East Asia from the early stages of the pandemic, especially in 
Japan, to such an extent that it caused a shortfall in supply. Why do many Japanese 
people wear masks during the COVID-19 pandemic, even though masks are unlikely to 
prevent them from getting infected? We examined six possible psychological reasons for 
wearing masks: three involved expectations about the risk of infection and three involved 
other driving psychological forces. The results of our nationwide survey revealed that 
people conformed to societal norms in wearing masks and felt relief from anxiety when 
wearing masks. However, risk reduction expectations did not affect mask usage. The 
social psychological motivations successfully explained much about mask usage. Our 
findings suggest that policymakers responsible for public health should consider social 
motivations when implementing public strategies to combat the COVID-19 pandemic.

Keywords: coronavirus infection, risk reduction, risk perceptions, mask, societal norms, affect heuristic,  
2019 coronavirus

INTRODUCTION

Why do many Japanese people wear masks during the 2019 coronavirus (COVID-19) pandemic, 
even though masks are unlikely to prevent them from getting infected? Wearing masks against 
COVID-19 is beneficial in suppressing pandemic spread, not through preventing the wearer 
from being infected but by preventing the wearer from infecting others, according to suggestions 
from the World Health Organization (WHO, 2020a,b,c) and lessons from previous pandemics, 
such as the 2003 severe acute respiratory syndrome (SARS) pandemic and the 2009 influenza 
A virus subtype H1N1 pandemic (Mniszewski et  al., 2014; Leung et al., 2020). The Director-
General of the Chinese Center for Disease Control and Prevention also stated that, “not 
wearing masks to protect against coronavirus is a “big mistake”” in terms of preventing the 
spread of infection, but not in terms of personal infection prevention (Cohen, 2020). Despite 
not providing much protection, the custom of wearing masks has prevailed in East Asia from 
the early stages of the pandemic, especially in Japan (Yamagata et  al., 2020); to such an extent 
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that it caused a shortfall in supply (BBC, 2020). What are the 
psychological reasons prompting an individual to take a measure 
from which they cannot directly benefit? Individuals’ cumulative 
actions are beneficial to society, but not directly beneficial to 
themselves. In our survey, we examined six possible psychological 
reasons for wearing masks: three involved individuals’ perception 
of the severity of the disease and the efficacy of masks in 
reducing the infection risks both for themselves and for others; 
the remaining three involved other psychological driving forces.

The altruistic intention could be the primary reason for wearing 
masks, to avoid spreading the disease to others. Although perfect 
altruism seems impossible, people often behave to benefit others 
at a certain cost to themselves (Batson et  al., 1981; Schwartz 
and Howard, 1981). Altruistic risk reduction to others is favorable 
for the whole of society; however, does such an altruistic motivation 
work well during a dreadful pandemic? Another motivation to 
reduce risk is self-interest that is, protecting oneself against the 
virus, even if this is a misperception. If people are confident 
that masks will protect them against infection, they are likely 
to wear them. Perceived seriousness of the disease could be another 
reason to wear a mask. The more an individual sees the disease 
as serious, the higher is the person’s motivation to take action. 
Theories of protection behavior such as the protection motivation 
theory (Rogers, 1975, 1983) and the protective action decision 
model (Lindell and Perry, 1992, 2012) posit that people cope 
well with risks when they perceive a threat as serious, and take 
action when they perceive the action as effective in mitigating 
associated damage.

Those three reasons are predicated on reducing the risk of 
infection to others or to oneself. However, people’s actions are 
not necessarily connected to the original motivating purpose 
of the action. Three factors could result in collective mask-
wearing even in the absence of an intention to avoid risk. 
People may simply conform to others’ behavior, through perceiving 
a type of social norm in observing others wearing masks (i.e., 
a descriptive norm; Cialdini et  al., 1990; Lapinski and Rimal, 
2005). During the 2009 H1N1 epidemic, wearing masks became 
a norm in Hong Kong (Lau et al., 2010). Ambiguous situations 
or states of anxiety – which are central characteristics of the 
present emergency – can also boost conformity (Taylor, 1953; 
Crutchfield, 1955). Wearing masks might relieve people’s anxiety 
regardless of masks’ realistic capacity to prevent infection. 
Another factor that may explain the decision to wear a mask 
is the affect heuristic, which predicts that our intuitive feelings 
toward activities or technologies define our perceptions of benefit 
as well as risk (Finucane et  al., 2000; Slovic et  al., 2002, 2004). 
Many people might wear masks simply because doing so 
promotes positive feelings, irrespective of masks’ objective 
effectiveness in reducing risks. Finally, a single-action bias in 
which people tend to adopt a single action against a risk may 
also be  at play (Weber, 1997, 2006). The pandemic compels 
people to cope as well as they can, and wearing masks may 
be an accessible and convenient means to deal with the hardship. 
Our research examined how these six broad psychological 
reasons may explain the Japanese use of masks against COVID-19. 
Identifying influential psychological predictors can help us to 
improve our collective solutions.

MATERIALS AND METHODS

Participants
We recruited participants through cross marketing, a leading 
market research company in Japan. Participants were recruited 
through electronic mail and accessed the designated website 
to participate in the survey. They earned small amounts of 
points for participating, with cash or a gift card awarded 
based on the number of accumulated points. We  included 
only those who consented to participate in the study. There 
were 515 female participants and 485 male participants; 11.5% 
of female participants were in their 20s, 14.6% were in their 
30s, 16.9% were in their 40s, 14.8% were in their 50s, 31.5% 
were in their 60s, 10.1% were in their 70s, and 0.8% were 
80  years of age or older; 12.4% of male participants were in 
their 20s, 15.7% were in their 30s, 18.8% were in their 40s, 
15.9% were in their 50s, 26.8% were in their 60s, 9.9% were 
in their 70s, and 0.6% were 80  years of age or older. The 
mean age of participants was 51.1 (SD  =  15.5). The sample 
closely reflected the general population in Japan for sex, age, 
and residential area (the whole of Japan is divided into 
seven regions).

Period
This survey was conducted between March 26 and 31, 2020. 
During this period, the total number of people infected 
with the 2019 novel coronavirus in Japan increased  
from 1,253 to 1,887, and the government announced that 
Japanese people should only go out if the trip was necessary 
or urgent.

Procedure
Participants were asked about COVID-19 and the efficacy of 
masks, responding to six items using a five-point Likert scale 
(1 = not at all to 5 = very much). The items were the following:

 • Perceived severity (severity): do you think that your disease 
condition would be serious if you had COVID-19?

 • Perceived self-efficacy of wearing a mask for protection 
(protection): do you  think that wearing a mask will keep 
you from being infected?

 • Perceived efficacy of wearing a mask for preventing spread 
(prevention): do you think that people who have COVID-19 
can avoid infecting others by wearing masks?

 • Perceived norm to wear masks (norm): when you see other 
people wearing masks, do you think that you should wear 
a mask?

 • Feeling relief when wearing masks (relief): do you think that 
you can ease your anxiety by wearing a mask?

 • Impulse to take whatever actions are necessary (impulsion): 
do you think that you should “do whatever you can” to avoid 
COVID-19?

Participants were also asked about their frequency of wearing 
masks during this outbreak, using a three-point scale (1  =  I 
have not worn one at all, 2  =  I have sometimes worn one, 
and 3  =  I have usually worn one).
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RESULTS

Figure 1 shows the results of participants’ mask usage, indicating 
that more than half usually wore masks from the beginning 
of the pandemic (Yamagata et  al., 2020). Table  1 shows the 
descriptive statistics and correlations among variables regarding 
mask usage. We  computed the product of severity and efficacy 
as an indicator of the effectiveness of wearing a mask 
(effectiveness). Reversed efficacy implies the inefficacy of wearing 
masks; thus, the product of severity and inefficacy is the 
perceived risk of infection under the mask-wearing condition 
(ineffectiveness). All psychological motivations were positively 
correlated to mask usage. Mask usage was regressed by the 
six psychological reasons to wear masks, removing the products 
above to avoid multicollinearity, and in order to compare the 
explanatory power of the psychological reasons. As indicated 
in Table 2, a powerful correlation was found between perception 
of norms and mask usage; conformity to the mask norm was 
the most influential determinant, given the standardized 
coefficient. Feeling relief from anxiety by wearing masks also 
promoted mask use. By contrast, frequency of mask usage 
depended much less on the participants’ perceived severity of 
the disease and the efficacy of masks in reducing infection 

risk both for themselves and for others. This implies that the 
perceived threat and risk reduction intentions were not the 
primary reason for wearing masks. Our analysis did not find 
a significant effect of willingness to take any action necessary. 
These six psychological factors explained one-third of the total 
variance in the frequency of wearing masks.

DISCUSSION

Even though the expectation of risk reduction (personal or 
collective) explained only small portion of mask usage, 
motivations superficially irrelevant to disease mitigation strongly 
promoted mask-wearing behavior; conformity to the social 
norm was the most prominent driving force for wearing masks. 
This tendency to conform was reported narratively during 
the H1N1 epidemic (Lau et  al., 2010), but our research 
empirically confirmed the association. As mentioned in the 
context of the SARS pandemic, wearing masks can be a symbol 
of collective confrontation against a pandemic, even though 
its effectiveness in reducing personal risk remains uncertain 
(Syed et  al., 2003). To establish effective strategies against 
COVID-19, social motivations such as conformity should 
be used to good advantage and embedded in nudge approaches. 
Nudges utilizing social norms are widely accepted and 
recommended by social scientists (Nyborg et al., 2016); therefore, 
we  encourage policymakers to apply the effects of the social 
norm on the wearing of masks to promote collective efforts 
to combat COVID-19.

From the perspective of canonical models of risk-coping 
behavior, mitigation should be  driven by intentions of risk 
reduction. However, our findings of the modest association 
between risk reduction expectations and behavior illustrate 
the complexities of risk-coping. Policymakers should also 
consider these complexities when conducting public relations. 
The positive correlation between behavior and relieving anxiety 
by wearing masks suggests that laypeople consider subjective 
feelings rather than objective risks. We did not examine whether 
this was derived from lack of knowledge, risk calculation 
ability, or human predisposition toward risks. However, this 
tendency should also be  considered when delivering 
risk information.FIGURE 1 | Percentage of participants based on frequency of using masks.

TABLE 1 | Descriptive statistics and correlations among variables regarding mask usage.

S. No. Measure 1 2 3 4 5 6 7 8 9

1. Severity -
2. Protection 0.22 -
3. Prevention 0.17 0.46 -
4. Impulsion 0.37 0.44 0.39 -
5. Norm 0.39 0.44 0.30 0.65 -
6. Relief 0.29 0.55 0.44 0.53 0.70 -
7. Effectiveness 0.74 0.77 0.38 0.48 0.48 0.50 -
8. Ineffectiveness 0.69 −0.50 −0.16 0.04 0.07 −0.12 0.01 -
9. Frequency of wearing mask 0.18 0.32 0.18 0.40 0.57 0.48 0.29 −0.04 -

M 2.97 2.57 3.08 3.40 3.47 3.02 7.86 9.97 2.34
SD 1.10 0.95 0.99 1.01 1.13 1.08 4.80 4.47 0.76
N = 1,000
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This study has limitations, prompting recommendations for 
future research. Single items were used for measuring the 
constructs in the survey. Therefore, the measures may 
be associated with larger error variance compared with multiple 
scales. Furthermore, factors other than conformity, affect heuristic 
and single action bias were not included in the predictors of 
mask usage in the regression model. Despite these limitations, 
this study has empirically revealed that the expectation of 
risk reduction does not greatly promote mask-wearing 
countermeasures against COVID-19, suggesting that the nudge 
approach (i.e., taking advantage of people’s conformity) may 
be  more promising. In future research, it will be  necessary 
to construct more extensive models and design and conduct 
more elaborate surveys to comprehensively understand the 
public’s behaviors in relation to infection risks.
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The COVID-19 pandemic, a health emergency with international consequences, has
brought serious impact on all aspects of society and affects not only health and
economy, but psychological functioning and mental health as well. This research was
conducted in order to examine and further our understanding of emotional reactions
to the ongoing pandemic. Change in emotional reactions during the pandemic and
relations with specific pandemic related behaviors and personality traits from the revised
Reinforcement sensitivity theory were explored. The research was conducted in Serbia
for 35 days while the country was in a state of emergency, as a citizen science project.
Out of the 1526 participants that joined the study, 444 (67% female) had measures for
all five weeks. Longitudinal changes in four emotional states during the pandemic were
examined: worry, fear, boredom, and anger/annoyance. Results indicate a decrease
in all four emotional states over time. The biggest decrease was present in case of
worry, followed by fear and boredom. Regression analysis showed that personality
dimensions, as well as behavioral responses in this situation significantly predicted
emotional reactions. Findings revealed the Behavioral activation system was significantly
related to worry, fear and boredom, Fight with boredom and anger, and the Behavioral
inhibition system with anger. Adherence to protection measures, as well as increased
exposure to the media, had significant positive relations with worry and fear. These
results indicate that both stable characteristics and specific pandemic-related behaviors
are significantly related to emotional response during the pandemic.

Keywords: COVID-19, emotional reactions, RRST, the state of emergency, citizen science

INTRODUCTION

The outbreak of Coronavirus disease 19 (COVID-19) has led to a global health crisis that has hit the
population of many countries. As, at the time of writing, this crisis was still ongoing and involves
many unknowns, the magnitude of its consequences has been difficult to predict. Nevertheless, it
is evident that it has affected many aspects of life – health, economic, but also mental health and
psychosocial functioning. The sources of altered psychosocial functioning in such a situation are,
on the one hand, linked to the very presence of the threat of infection and its potentially dangerous
outcomes, and on the other, to the various measures taken in most countries to prevent the spread
of the infection.

Frontiers in Psychology | www.frontiersin.org 1 August 2020 | Volume 11 | Article 213329

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://doi.org/10.3389/fpsyg.2020.02133
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3389/fpsyg.2020.02133
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyg.2020.02133&domain=pdf&date_stamp=2020-08-19
https://www.frontiersin.org/articles/10.3389/fpsyg.2020.02133/full
http://loop.frontiersin.org/people/975783/overview
http://loop.frontiersin.org/people/975927/overview
http://loop.frontiersin.org/people/1054903/overview
http://loop.frontiersin.org/people/933077/overview
http://loop.frontiersin.org/people/975959/overview
http://loop.frontiersin.org/people/933303/overview
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-02133 August 17, 2020 Time: 16:35 # 2
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During a health crisis caused by a pandemic of a viral disease,
the potential and invisible threat may enhance anxiety-related
responses, such as worry. Uncertainty and perceived lack of
control in such circumstances, resulting from the nature of the
threat, increases anxiety (e.g., Taha et al., 2014). Moreover, when
the infection is caused by a novel virus, people tend to rate
the threat as greater than in cases of known infections (Hong
and Collins, 2006). In addition, repeated exposure to infection-
related information, whether coming from the media or social
networks, can lead to heightened stress responses (Rubin et al.,
2010; Garfin et al., 2020), but also to a certain level of confusion
due to ambiguity of information regarding risk-assessment and
precautionary measures.

After the COVID-19 reached pandemic proportions,
measures have been taken in order to control it. Apart from
recommendations regarding protective behaviors (e.g., keeping
distance, hand hygiene, avoiding touching faces, wearing gloves
and masks), these measures in most countries involve varying
forms of physical distancing from other people, reducing
contacts, and consequently changing habits and usual behaviors.
Persons who potentially have come into contact with the
infection are asked to stay in isolation at their homes or
quarantine facilities in order to reduce the risk of infecting other
people. The others are usually advised to avoid leaving their
homes if not necessary, and in some countries quarantine is
introduced as a global measure, regardless of possible previous
exposure to the coronavirus. Studies on the effects of quarantine
during epidemics suggested that people tend to experience
increased frustration and boredom during isolation, which,
together with distress due to risk perception, inadequate supplies
and financial loss, may lead to confusion, anger and post-
traumatic stress symptoms (Hawryluck et al., 2004; Johal, 2009;
Brooks et al., 2020). Also, compliance with the measure is lower
if the rationale for it is not understood (Reynolds et al., 2008).

The first recorded case of COVID-19 in Serbia was on March
6, 2020. Ten days later, a state of emergency was declared in the
country. Universities, schools and kindergartens have stopped
working. Classes for younger children have been organized
through special TV stations, and university classes through
various distance learning online platforms such as Moodle,
Zoom, etc. Many people have been working from their homes,
most stores and facilities have been closed. Persons over 65 have
been banned from leaving their homes, except on weekends from
4 to 7 a.m. for the purchase of basic groceries. From 5 p.m.
until 5 a.m. the whole population was forbidden to leave homes.
Starting March 29, people were not allowed to leave their homes
during weekends, from Friday afternoon till Monday morning.
The slight loosening of measures has begun at the end of April.

Figure 1 provides information on the daily numbers of
infected persons in Serbia. Vertical lines indicate 5 weeks covered
by the survey presented in this paper.

So far the results of research on the psychological impacts of
the COVID-19 epidemic in China have indicated some factors
that contribute to the levels of distress during this health crisis.
The results of the study which included participants from the
general population in China have suggested that the adherence
to the precautionary measures and accurate knowledge about

COVID-19 were associated with lower levels of stress, anxiety
and depression (Wang et al., 2020). Other findings indicated that
stressors including worries about economic influence and delays
in academic activities, as well as effects on daily life and the lack
of social support, predicted higher levels of anxiety in college
students in China; living in urban areas, living with parents and
stable family income were shown to be protective factors against
anxiety, whereas gender was not linked to the level of anxiety
(Cao et al., 2020). Results of a nationwide study of psychological
distress in China revealed that participants between 18 and 30,
and those older than 60, females, higher-educated, and residents
of the region of China that was most affected by corona infection,
reported higher levels of distress, and findings also indicated a
decrease in distress levels over time (Qiu et al., 2020). Prevalence
of post-traumatic stress symptoms in Hubei province of China
was 7%, with women reporting higher symptoms regarding re-
experiencing, negative alterations in cognition and mood, and
hyper-arousal (Liu et al., 2020).

The individual responses to health crises can also stem
from some stable personality characteristics since they influence
the way one perceives a situation and reacts to it. Previous
studies suggested that personality traits predict differences in
behavioral and affective response to epidemic. For instance, the
study conducted during H1N1 epidemic in Turkey indicated
that recommended protective behaviors, but also avoidance
behavior, were linked to higher Impulsive sensation seeking
(Gaygisiz et al., 2012), and Xie et al. (2011) found that the level
of anxiety during Severe Acute Respiratory Syndrome (SARS)
epidemic in China was linked to pessimism and Mazza et al.
(2020) found out that female gender and negative affect are
associated with higher levels of anxiety, stress and depression
during COVID19 emergency in Italy. However, the results
regarding the role of personality in epidemic-related behaviors
and reactions seem to have been pretty scarce so far. Although
a body of literature on psychological responses to pandemic
is based on a five-factor model (e.g., Carvalho et al., 2020;
Kroencke et al., 2020; Zettler et al., 2020), there are growing
findings that the revised reinforcement sensitivity theory (rRST;
Gray and McNaughton, 2000) may provide a relevant framework
for studying behavior during epidemics. The rRST emphases
the emotional and motivational tendencies that drive attention
to environmental signals, and manifest in the human behavior
and cognition (e.g., Corr and Krupić, 2017), which may be
especially important for understanding responses to health crisis
situations (e.g., Bacon and Corr, 2020) and processing health
messages (e.g., Shen and Dillard, 2007).The rRST emphasizes the
impact of neurophysiological factors on individual differences in
behavioral patterns in reaction on (dis)incentives of various kinds
(Gray and McNaughton, 2000; Corr and McNaughton, 2012) and
proposes three emotional-motivational systems responsible for
approach or avoidance behavior in situations that contain signals
of reward and punishment/threat (Gray and McNaughton, 2000):
the Behavioral activation system (BAS) responsible for reactions
to all appetitive stimuli; the Behavioral inhibition system (BIS)
defined as the basis for the processing of conflicting stimuli;
and the Fight/Flight/Freeze system (FFFS) comprises defensive
reactions to all aversive stimuli. Moreover, the BIS is related to the
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FIGURE 1 | Daily numbers of newly infected persons and deaths due to COVID-19 in Serbia.

emotion of anxiety and is more focused on anticipated/potential,
not immediate, threats. In contrast, the FFFS is related to the
emotion of fear, which is triggered by actual threat, and can result
in confrontation (defensive aggression), attempt to escape, or
cessation of reactions with the aim to evade danger (e.g., Gray and
McNaughton, 2000). Fear controls flight, freezing, and defensive
fighting behaviors.

Gray and McNaughton (2000) argued that two broad clusters
in defensive behavior as a reaction on danger/threat represent
the action of two brain systems, one controlling anxiety and
the other fear, and it is possible to distinguish between those
mechanisms throughout defensive direction: ones particularly
prone to fear tend to avoid threat, whereas those who tend
to orientate toward threat should be particularly prone to
anxiety (e.g., Perkins and Corr, 2006). Humans typically selected
fight responses in scenarios describing clear threats, but risk
assessment in the case of ambiguous threats. Low fight predicts
the tendency to orient away from threats, especially for women,
since men scoring high on fight may be prone to a confrontational
style of reaction to threatening situations (MacLaren et al.,
2010). Since the coronavirus implies an invisible threat, the
distinction between anxiety and fear postulated by the rRST
makes this model useful in the context of examining emotional
responses to the current pandemic. Moreover, recent rRST based
research of the perspective on concerns and intention to self-
isolate during coronavirus pandemic in the United Kingdom,
has shown that both BAS and FFFS personality traits being
involved in concerns about coronavirus (Bacon and Corr, 2020).

Also, research has shown that negative emotions in response to
the current pandemic predict adaptive public health-compliant
behavior change, such as hand washing or social distancing
(Harper et al., 2020). In other words, functional fear can be a
protective factor in coping with danger.

Previous research has shown that the general parameters
of monitoring many natural and social phenomena can be
accurately obtained in citizen science projects (Haag, 2005;
Newman et al., 2010). The principles of citizen science created
by the European Citizen Science Association (2016) indicate
the need to involve members of the general public in scientific
endeavors that contribute to new knowledge or understanding
important phenomena. Citizens can, if they wish, participate in
several stages of the scientific process, such as the development
of a research question, the creation of research methods, the
collection and analysis of data, and the dissemination of results.
Adequate motivation of citizens is an integral part of the success
of citizen science projects, since the small number of participants
or the dropout of participants during the project can lead to its
termination or failure. Participation in citizen science projects
can be based on different levels of engagement (Haklay, 2013),
from the extreme, in which scientists and volunteers actively
participate in all stages of the project, to the level in which citizens
only participate in data collection. Peoples who contribute to
different stages of a project, from problem definition to data
collection and analysis of results, usually participate because of
a strong interest in the project topic rather than specific profits.
In this research, citizen scientists were invited to participate
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in different stages of research, as it is a globally important
phenomenon that has influenced the need for all citizens to
provide different types of contributions. In this, the first citizen
science psychological research in Serbia, citizens gave suggestions
for some of the questions, collected data and disseminated
the results on social networks. Apart from the students who
participated in the research for course credit and promoted
it by motivating their relatives, friends, and colleagues to
participate, members of the various NGOs have also significantly
contributed to the promotion of the research and offered some
useful suggestions on the improvement of research methodology.
Additionally, members of the research team made several media
appearances in order to present preliminary findings and further
promote the research. One of the most valuable contributions
in recruiting new participants was from the Center for the
Promotion of Science of the Serbian Ministry of Education,
Science, and Technological Development.

In this study, we examined factors contributing to the
emotional responses to the threat of coronavirus infection and
isolation due to a pandemic. Based on previous research (Xie
et al., 2011; Gaygisiz et al., 2012; Bacon and Corr, 2020; Cao
et al., 2020; Carvalho et al., 2020; Harper et al., 2020; Mazza
et al., 2020; Qiu et al., 2020; Wang et al., 2020), it is assumed
that emotional responses to a pandemic may be related to
different factors, both basic dispositions and behaviors specific
for the state of emergency. We expect BIS, Flight and Freeze
to be associated with anxiety and fear related responses, and
BAS and Fight primarily with reactions to isolation. We were
also interested in whether emotional states were associated with
behaviors specific for the state of emergency, since emotional
states can trigger certain behaviors, but behaviors can also
induce certain emotional states. While personality traits can
be viewed as predictors of emotional responses in various
situations, the relationship between behaviors and emotional
states in this study was viewed solely from the point of view
of a potential correlation, which does not imply an assumption
about the direction of the influence. We assumed that behaviors
such as following the pandemic-related news in the media and
adherence to the recommended precautionary measures are
relevant to all emotional reactions, while active work from home,
organizing daily routines and engaging in hobbies are relevant to
reactions to isolation.

MATERIALS AND METHODS

Sample
During the 5 weeks, a total of 18,478 participant responses were
collected from, with a mean average of 527.94 responses per
day. The whole sample was comprised of 1,526 participants
from Serbia. There were 889 participants in the first week of
the research, 885 active participants during the second week,
698 during the third week, 639 during the fourth week and
595 during the fifth week. In total 444 participants provided
measures for all 5 time points. The examination was anonymous
and no personal information that could identify participants
was collected. More information about the sample is given

in Supplementary Tables (Supplementary Appendix A). The
Ethics Committee of the Department of Psychology at the
University of Novi Sad approved the study and the certificate
can be found at the following link: http://psihologija.ff.uns.ac.rs/
etika/?odobreno=202003171031_OCx7.

Procedure and Citizen Science
A custom web application was developed for participants
to join the study. For each participant, random code was
generated which they used to access different surveys and
questionnaires. The code was a 13–17-character long string
containing randomly ordered letters and digits. The web
application was optimized to save anonymized personalized
code for each participant using cookies in order to minimize
the possibility of error by participants. In the case of the
participants recruited by the students, only the principal
investigator had information about the passwords that students
have assigned to their participants. The anonymity of participants
was protected and it allowed students to receive adequate
curriculum points. All questionnaires were administered using
the Google Forms platform. Data from March 21 up to
April 24 were used in the presented research. Four types
of forms were administered during the research. The first
battery of questionnaires was administered once participants
joined the study. After providing informed consent, participants
provided various sociodemographic information and responded
to several questionnaires including the RSQ. Daily surveys
(second form) were administered from Monday to Saturday
each week. The third form was a weekly survey administered
every Sunday and the fourth type was a monthly survey
administered on March 31.

Citizen scientists actively participated in all phases of the
research. For example, questions related to substance abuse
during a pandemic were suggested by citizen scientists. They
actively worked to promote the research, engage the respondents
and motivate them to complete the questionnaires on a daily
basis. The results of the survey were regularly available on
the research website, social networks and media, and citizen
scientists contributed to their dissemination. The list of citizen
scientists and institutions that supported the research is in
the acknowledgment.

Measures
Personality Traits
The Reinforcement Sensitivity Questionnaire (RSQ; Smederevac
et al., 2014) is a 29-item questionnaire comprising of five scales
that correspond to five systems of rRST (Gray and McNaughton,
2000) and contains 29 items: BIS - Anxiety (7 items, α = 0.77),
BAS - Impulsivity (6 items, α = 0.720), Fight (Aggression),
Flight (Avoidance) and Freeze (Panic) system (with 5 items each,
α = 0.776, α = 0.586, and α = 0.771, respectively). Items are
presented on a 4-point Likert scale (from 1 = completely disagree
to 4 = completely agree).

Responses to Coronavirus and Isolation
These surveys, administered daily, weekly or monthly, assessed
how participants were handling the COVID-19 pandemic and
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Sadiković et al. COVID-19: The Case of Serbia

the state of emergency in Serbia through assessment of their
affective and behavioral responses to the situation. Questions
for assessing emotional response (administered daily) in this
research are: “Are you occupied with thoughts of the coronavirus
today?”, “How afraid are you that you will be infected with the
coronavirus today?”, “How bored were you today?”, and “To
what extent are you angry, annoyed or aggressive today?”. These
questions represented the levels of worry, fear, boredom and
anger/annoyance of the participants and were measured using a
5-point Likert scale.

Questions for assessing behaviors specific for the state of
emergency were: “I wear protective masks and gloves, to avoid
close contact with people in order to protect myself and others,”
measured using 5-point Likert scale, “I regularly follow the news
about coronavirus on TV, online or through other media,” “I
have organized my daily routine,” “I devote time to activities
I usually like (reading, listening to music, watching movies,
knitting, exercise. . .)” and “I actively study/work from home”
measured using a 3-point scale (Yes, No, and It is not relevant
for me). Questions about protective measures were administered
on a monthly basis, while other questions concerning behaviors
were measured on a weekly basis. These questions assessed the
level of structure and organization of participants’ lives.

Data Analysis
All analyses were performed in SPSS 21 statistical software (Ibm
Corp, 2012). In order to compare how worry, fear, boredom and
anger/annoyance levels of the participants changed through time
repeated measures ANOVA (RM ANOVA) were used. In total 4
RM ANOVA analyses were run, one for each variable (worry, fear,
boredom and anger/annoyance items). Data from Responses to
coronavirus and the isolation concerning worry, fear, boredom
and anger were averaged to 5 measures. Since the first day of the
survey was Saturday measures were split weekly from Saturday to
Friday. First period (T1) was from March 21 to 27, second period
(T2) was from March 28 to April 3, third period (T3) was from
April 4 to 10, fourth (T4) period was from April 11 to 17 and the
last period (T5) was from April 18 up to 24. Bonferroni corrected
post hoc tests were used in order to compare differences between
individual measurements.

Hierarchical multiple regression was applied in order to
examine how specific behaviors and personality traits are
related to emotional reactions to pandemic. In total four
regression models were run. Measures of worry, fear, boredom
and anger/annoyance, averaged from 5 measures previously
described, were used as criterion variables. Predictors in the
first step of analysis were rRST personality traits: BIS, BAS,
Fight, Flight and Freeze. Predictors in the second step of the
analyses were behaviors specific for the state of emergency –
protection (measured on March 31), media, daily routine,
hobby and study/work from home (measured on April 12). For
predictors measured on a 3-point scale, “It is not relevant for
me” response was removed and predictors were used in binary
format (yes, no). All effect sizes were interpreted according to
Cohen’s (1988). The supplementary data and data instructions
for this article are publically available online at OSF platform:
https://osf.io/vejn9/.

RESULTS

Descriptive Statistics
Basic descriptive statistics parameters, for all measurement
points and all predictors and criterions variables, are shown in
Supplementary Appendix B. In general, there were significant
gender differences on worry, fear and anger/annoyance but there
were no differences on boredom measures. As time passed it
seems that gender differences became minimal as there were
no gender differences at all in the last week (T5). On all
measures with significant gender difference female participants
had higher scores compared to male participants, which indicates
that women tended to experience negative emotions during
the pandemic more intensely compared to men. Age was
significantly correlated with worry, fear and boredom in all
time points, but it was only weakly negatively correlated to
anger in T1, T4, and T5. Older participants had a tendency to
worry more than younger participants and were more fearful.
On the other hand, age was negatively correlated to boredom.
All statistically significant correlations between emotional states
and age were significant at p < 0.01, except between age and
Anger on T4 which was significant at p < 0.05. Correlation
between RSQ dimensions were all statistically significant at
p < 0.01. The highest and positive correlation was between
BIS and Freeze, while the lowest and negative correlation
was between Fight and BIS. Correlations between behaviors
related to pandemic were in most cases low in the intensity
and were not statistically significant. The relationships between
emotional responses were low to medium intensity, positive
and statistically significant in all cases. Correlations between
mentioned measures are shown in Supplementary Appendix D.
Reliability analysis (Supplementary Appendix D), suggested
that reliability was in the range from good to excellent, for
all used measures.

Repeated Measures ANOVA
Results of RM ANOVA indicated that change over time was
significant for each measure: worry [F(1772) = 199.92, p < 0.001,
i2

p = 0.311], fear [F(1768) = 60.51, p < 0.001, i2
p = 0.120],

boredom [F(1772) = 18.49, p < 0.001, i2
p = 0.040], and anger

[F(1772) = 4.54, p < 0.01, i2
p = 0.010]. In line with Cohen’s

(1988), effect size for worry and fear is large, for boredom
was medium, while for anger is small. Results are shown in
Figure 2.

Bonferroni post hoc tests are shown in Supplementary
Appendix C. Worry was consistently higher in earlier measures
in comparison to the later ones. The constellation of results is
nearly identical for fear, with an exception for T1 and T2 where
no significant differences were found. There were no statistical
differences between T2 and T3, T3 and T4, T3 and T5 and T4
and T5 for boredom, while all other pairs of comparisons were
significantly different. This indicates that even though boredom
slowly declined through time more than a week was needed
in order for decline to be statistically significant. For anger,
there were only two statistically differences between T1 and
T5 and T2 and T5.
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FIGURE 2 | Least squares means for worry, fear, anger and boredom at five time points.

Hierarchical Multiple Regression
The results of the set of hierarchical multiple regression analyses
are presented in Table 1. VIF parameters, which ranged from
1.07 to 1.94, indicated that multicollinearity was not present
between predictor variables. Results suggested that personality
traits and behaviors specific for the state of emergency could
explain a significant percentage of the emotional reactions,
from 7.8% for anger up to 12.2% for worry. For the worry,
fear and boredom step 2, which includes personality traits and
behaviors, was significantly better than step 1 which includes only
personality traits. Only for the anger, step 2 was not significantly
better in contrast to step 1. Worry and Fear were significantly
and positively related to adherence to protective measures and
exposure to news about COVID-19 and negatively related to BAS.
Boredom was significantly and positively related to BAS, Fight,
and Freeze and negatively related to daily routine and protection.
Anger was positively and significantly related to BIS and Fight.

DISCUSSION

In this study, we examined emotional responses to the potential
threat of coronavirus infection and isolation during 5 weeks of
the pandemic. Since most people in this situation have changed

specific behaviors and habits, the second objective was to examine
the contribution of basic personality traits and new habits,
developed during the pandemic, to emotional reactions. The
rRST, as a theory that integrates the characteristics of a situation
and biological mechanisms of response to a situation, represented
an appropriate theoretical framework. This is a citizen science
study, in which participants evaluated the pandemic coping
strategy on a daily basis.

The most important result of this study is that worry and
fear of possible coronavirus infection gradually decreased over
5 weeks. Worry usually arises in a potentially dangerous situation,
such as the ubiquitous threat of corona infection. A special
feature of this situation is “invisible” danger with no clear
indication that the threat has been avoided. At the onset of the
pandemic, worry was more pronounced, while a gradual decrease
indicated less uncertainty and a stronger feeling of control of
everyday life. Higher worry is significantly associated with low
impulsivity as well as with regularly focusing attention on the
media and information about the prevalence of coronavirus and
adhering the preventive measures, such as wearing gloves and
social distancing (Table 1). The results are in line with previous
findings suggesting that repeated exposure to information related
to crisis is connected with a higher level of distress (Rubin et al.,
2010; Garfin et al., 2020), but not consistent with the results

Frontiers in Psychology | www.frontiersin.org 6 August 2020 | Volume 11 | Article 213334

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-02133 August 17, 2020 Time: 16:35 # 7
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TABLE 1 | Hierarchical multiple regression analysis for dimensions of the behaviors during isolation and RSQ used to predict emotional response at the beginning of the
pandemic (N = 456).

Variable Worry Fear Boredom Anger

β 95% CI p level β 95% CI p level β 95% CI p level β 95% CI p level

Lower Upper Lower Upper Lower Upper Lower Upper

Step 1

BIS 0.102 −0.004 0.208 0.059 0.098 −0.015 0.211 0.089 0.088 −0.001 0.054 0.089 0.130 0.044 0.216 0.003

BAS −0.105 −0.189 −0.022 0.013 −0.136 −0.225 −0.048 0.003 0.089 0.019 0.013 0.003 0.000 −0.068 0.068 0.997

Fight 0.084 0.004 0.164 0.040 0.062 −0.023 0.147 0.155 0.081 0.013 0.019 0.155 0.143 0.077 0.208 0.000

Flight 0.082 −0.007 0.170 0.072 0.090 −0.004 0.185 0.062 0.029 −0.046 0.443 0.062 0.004 −0.068 0.077 0.906

Freeze −0.052 −0.155 0.051 0.320 −0.063 −0.172 0.047 0.261 0.085 −0.001 0.053 0.261 0.069 −0.015 0.152 0.105

R = 0.220** R = 0.226** R = 0.248** R = 0.297**

Adjusted R2 = 0.038** Adjusted R2 = 0.041** Adjusted R2 = 0.051** Adjusted R2 = 0.078**

R2 change = 0.038** R2 change = 0.041** R2 change = 0.051** R2 change = 0.078**

Step 2

BIS 0.082 −0.021 0.185 0.117 0.081 −0.029 0.191 0.150 0.077 −0.010 0.165 0.084 0.125 0.038 0.212 0.005

BAS −0.091 −0.173 −0.010 0.028 −0.123 −0.210 −0.036 0.006 0.091 0.021 0.160 0.011 0.000 −0.069 0.068 0.991

Fight 0.068 −0.009 0.146 0.084 0.047 −0.036 0.130 0.267 0.082 0.015 0.148 0.016 0.143 0.078 0.209 0.000

Flight 0.062 −0.025 0.148 0.160 0.071 −0.022 0.163 0.134 0.031 −0.042 0.105 0.403 0.002 −0.071 0.075 0.951

Freeze −0.043 −0.143 0.056 0.393 −0.056 −0.163 0.051 0.306 0.091 0.006 0.176 0.037 0.071 −0.013 0.155 0.098

Protection 0.133 0.056 0.209 0.001 0.135 0.052 0.217 0.001 −0.074 −0.140 −0.009 0.026 −0.030 −0.095 0.035 0.363

Media 0.203 0.118 0.289 0.000 0.194 0.102 0.286 0.000 0.023 −0.051 0.096 0.545 0.029 −0.043 0.102 0.431

Daily routine −0.015 −0.104 0.074 0.745 0.001 −0.094 0.096 0.985 −0.123 −0.199 −0.047 0.002 −0.063 −0.138 0.012 0.099

Hobby −0.024 −0.137 0.089 0.680 −0.040 −0.161 0.082 0.521 0.057 −0.040 0.154 0.249 0.012 −0.083 0.108 0.800

Study/work
from home

−0.042 −0.123 0.039 0.306 −0.025 −0.111 0.062 0.576 −0.050 −0.120 0.019 0.154 0.007 −0.061 0.076 0.833

R = 0.349** R = 0.337** R = 0.322** R = 0.310**

Adjusted R2 = 0.102** Adjusted R2 = 0.093** Adjusted R2 = 0.084** Adjusted R2 = 0.078**

R2 change = 0.084** R2 change = 0.052** R2 change = 0.033** R2 change = 0.000

*p < 0.05; **p < 0.01.

which suggested that the adherence to precautionary measures
is associated with lower levels of distress (Wang et al., 2020).

Similar results were obtained regarding fear of infection over
time. The finding that fear is generally less pronounced than
worry is in accordance with previous research, showing that
anxiety and fear have a different physiological basis and occur in
different situations (Gray and McNaughton, 2000). While anxiety
occurs as a reaction to potential danger, fear is a reaction to a
real danger. Fear decreased after 5 weeks of a pandemic and
it is important to emphasize that the predictors of fear and
worry are identical. Fear is also associated with low impulsivity
and behaviors such as exposure to the media and adhering the
preventive measures.

The finding that higher-BAS individuals are less afraid and
less worried is not entirely in line with the findings of Bacon
and Corr (2020), possibly due to some contextual differences
(e.g., data in United Kingdom were collected when no restrictions
by government were yet imposed), or to different measures
of rRST traits used in the two studies. This is an important
result, indicating that the pandemic has provoked a variety
of reactions. Expectations that high BIS people will be more
worried or afraid during the pandemic have not been confirmed.
Instead, a significant predictor of Worry and Fear is low
BAS, indicating that lower worry and fear turned out to be
characteristics of people who are impulsive and more responsive
to reward signals. Prediction both of worry and fear through a

low BAS can be interpreted as a connection between impulsivity
and lack of functional anxiety, which indicates the possibility
that BAS regulates complex reactions to sudden situations
and unconditional stimuli, for which there are no previously
developed patterns of behavior. Namely, previous studies have
shown that BIS and FFFS predict anxiety both in the domain
of self-assessment (Ignjatović et al., 2013) and in experimental
conditions (Ranąelović et al., 2018). However, the coronavirus
pandemic represents a completely new and unexpected threat,
and it is possible that it provoked the activation of a system that
regulates reactions to novel situations, such as BAS. Therefore,
it is possible that the coronavirus outbreak contributed to the
development of functional anxiety, as an adaptive response to
a new situation, which has an important role in searching for
behavioral patterns that can contribute to facing the threat,
while impulsiveness appears as a significant predisposition for
risky behaviors. In other words, the approaching and reward-
oriented behavior accompanied by the absence of fear or
worry in this situation may reflect a tendency toward risky
behavior, especially since it is followed by non-compliance with
preventative measures.

The finding that women tend to respond with more intense
worry and fear than men is in line with most of the previous
results (Liu et al., 2020; Qiu et al., 2020) and is probably related to
the generally higher intensity of emotional experience in women
(Grossman and Wood, 1993). More pronounced worry in the
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older participants, which was noted in previous research as well
(Qiu et al., 2020), could be related to the knowledge of an
increased risk of complications from COVID-19 in the elderly.

A major challenge during a pandemic is adhering to
preventive measures that require social distancing and isolation.
Our results confirm previous findings that boredom and anger
are frequent reactions to quarantine (Hawryluck et al., 2004;
Johal, 2009; Brooks et al., 2020). The finding that younger
subjects exhibit a higher degree of boredom than older ones
might reflect a different degree or type of change in daily life
due to pandemic in young and older adults. Nevertheless, both
boredom and anger gradually decrease, but with a different
pattern than fear and anxiety. Namely, the experience of boredom
decreased during weeks 1 and 2 of the research and hit a
low point that did not go below as there are no significant
differences for week 3 onward (Supplementary Appendix B).
The relatively low initial experience of boredom indicates the
possibility that the pandemic has provoked the engagement of
psychological and behavioral resources to adopt new habits,
related to changed everyday life circumstances. Further decline
in already low boredom is likely due to the adoption of new
strategies for structuring time. Namely, boredom is associated
with BAS, Fight, Freeze, lack of protection and reduced usual
commitments and activities (Table 1). This is a very interesting
result, since it matches the personality traits that contribute to
boredom. Namely, apart from BAS, which is usually associated
with a tendency to sensations seeking and risky behaviors (e.g.,
Chase et al., 2017), Fight contributes as well, which can be
manifested through a tendency to reject rules. In other words,
boredom can represent a type of aggressive resistance to a
situation with strict rules and prohibitions. Freeze refers to
cognitive blockage due to impending threat (Smederevac et al.,
2014). In this context, it is possible that Freeze may contribute
to the occupation of cognitive resources by negative emotions,
which affects the lack of both initiative and active structuring
of time; lack of organized daily routine is the most important
predictor of boredom. This result indicates the importance of
daily routine for mental health. Structuring time through daily
routine can enhance the experience of purpose, self-efficiency
and provide cognitive and emotional gratification. Therefore,
this result is crucial to understanding coping with isolation,
pointing to a strategy that can be controlled and that can enhance
emotional responses.

Anger is an emotional reaction that has shown the greatest
stability over the 5 weeks of the study, since there were significant
differences in the degree of its expression over time only
for the first and second week in contrast to last, fifth week
(Supplementary Appendix B). Anger was the least pronounced
of all emotions and may reflect the general distribution of
individual differences in aggression or the Fight system, which
represents the tendency to display aggressive behavior as a
response to threat (Gray and McNaughton, 2000). This result is
significant, since anger is the only emotional reaction associated
merely with stable personality traits. Namely, anger is associated
with higher levels of Fight and BIS, without the contribution
of specific, pandemic related behaviors (Table 1). Obviously,
an increase in tension can contribute to aggressive reactions.
Both coronavirus threat and isolation contribute to increasing

tension, to which otherwise aggressive individuals respond with
more frequent or intense anger, which may also be a reaction to
helplessness due to a lack of control over a dangerous situation.

The results of this study indicate that worry and fear have
an important role in coping with dangerous situations, such as
coronavirus pandemic, since they mobilize resources for facing
threat. While the situation is unfamiliar, people are finding new
patterns of behavior, which causes tension and uncertainty as they
are unsure of the success of the new strategies. Over time, the
experience of controlling the situation increases and the tension
decreases. This is an adaptation strategy, indicating a tendency
of people to modify behaviors in accordance with negative
circumstances. After 5 weeks, the coronavirus pandemic was
no longer a new situation, people slowly adjusted, less worried
and afraid. This result is consistent with previous findings that
functional fear and negative emotions in response to the current
pandemic predict adaptive public health-compliant behavior
change (Harper et al., 2020).

Another important implication of these results is that
personality traits significantly shape emotional responses during
isolation. Although the pandemic has important specificities, it
should not be overlooked that people’s reactions reflect their
stable, previously learned patterns and strategies. Also, media
exposure and lack of daily routine are the basic prerequisites
for negative emotional reactions during isolation. Specifically,
people who have structure of the daily routine engagement
experience less negative emotions, such as boredom. This finding
has important implications for treatment design and mental
health prevention during a pandemic.

Finally, these results have important theoretical implications
for further empirical support for the rRST. It is possible that
the role of BAS in responding to unconditional stimuli has
previously been underestimated. Despite our expectation that
BIS and Flight will shape emotional reactions to the coronavirus
pandemic, they have not shown relevant contributions. It
is possible that the threat caused by the corona virus was
universal, provoking worry and fear among all citizens, which
contributed to the reduction of individual differences on BIS and
Flight. In other words, perhaps all people were mostly worried,
not just those who were otherwise prone to such reactions.
Differently, the activity of the BAS is probably provoked by the
suddenness of the situation, Fight is provoked by the limitations
of preventive measures, while Freeze’s activity is a consequence of
preoccupation with negative emotions, which blocked resources
for more constructive behavior during self-isolation. Future
research should focus on testing the hypothesis that BAS regulates
the response to a sudden threat, in the direction of examining its
role in the lack of functional worry.

These results should be treated with caution, as certain
limitations may affect their generalization. First, participation
in this study was voluntary and there is a possibility that our
sample meets the WEIRD (Western, Educated, Industrialized,
Rich, and Democratic) sample criteria (Henrich et al., 2010).
Therefore, we cannot be sure if these participants represent
the whole population, since they represent, at best, the features
of volunteers. Although this limitation could be applied to
virtually all psychological studies, especially during a pandemic
when only online contacts are allowed, it is important to keep
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Sadiković et al. COVID-19: The Case of Serbia

in mind that it could affect the structure of the sample and
generalization of results.

In addition, not all subjects began participation on the same
day, since they enrolled during the fifth week of the study.
Therefore, the drop out of the sample is large, since we included
only respondents who participated in the first week in this study
to meet the criteria for repeated measurements. This limitation
did not affect the findings of this study. Namely, participants that
had measurement on only one time point and those that had
all measurements were compared and there were no systematic
differences (Supplementary Appendix C). Moreover, due to
the correlational design of the study, definite conclusions about
the nature of some relationships, particularly those between
emotional states and specific behaviors, could not be drawn. It
might be that people with certain dispositions are more likely
to both engage in specific activities and to experience certain
emotions, but it is also possible that some behaviors tend to
induce, or to further increase, emotional responses to a situation
such as pandemic.

Despite the limitations, these results have an important
implication, since they support the previous findings reporting
boredom and frustration during isolation (Brooks et al., 2020);
gender differences in baseline levels of negative emotions due
to quarantine measures (Liu et al., 2020); increased anxiety and
worry in the first stages of virus epidemic (Taha et al., 2014); but
also a decrease in measured distress levels over time (Qiu et al.,
2020).

Finally, a significant merit of this study was participation of
citizen scientists, who gave contributions to psychological science
and, through participation in research, actively structured their
time, which is one of the most important protective factors in
coping with crisis situations.
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In this study, we tested a theoretical model with moral disengagement, a mediator,
and generalized social trust (GST), a mediator and a moderator of the relationship
between personality traits and rule-respecting behaviors (i.e., social distancing and
stay-at-home), during the coronavirus disease 2019 (COVID-19) outbreak in Italy. The
data were collected on 1520 participants (61% males). General results are threefold: (1)
moral disengagement mediated the relationship between emotional stability, narcissism,
psychopathy, and social distancing; (2) among components of GST, trust in Government
mediated the relationship between psychopathy and social distancing; trust in known
others mediated the relationship between emotional stability, agreeableness, and
Machiavellianism with total number of exits; trust in unknown others mediated the
relationship of emotional stability, agreeableness, conscientiousness, and psychopathy
with average daily number of exits; (3) GST moderated the indirect effect of personality
traits on rule-respecting behaviors through moral disengagement. The theoretical and
practical importance of these results is discussed.

Keywords: moral disengagement, big five, dark triad, COVID-19 outbreak, rule-respecting behaviors, social
distance, moderation, mediation

INTRODUCTION

Individuals living in Italy during the early months of 2020 experienced a sudden disruption
and drastic change in their everyday life habits. Driven by the pandemic of the coronavirus
disease 2019 (COVID-19) throughout the country, the Italian Government pursued and enforced
the progressive restriction of individual freedom. First, Italians were required to practice social
distancing, which is defined by the World Health Organization as avoiding close interpersonal
contact by keeping a safe distance of 1 m (3 ft) from other people who are not from the same
household in both indoor and outdoor spaces. Second, on February 23 of this year, the Italian
Government announced other measures, including prohibiting individuals from both entering
and exiting across the 14 most infectious municipalities, which were in the northern part of Italy
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(DPCM of February 23, 2020). These municipalities were
declared “Protected Areas.” Then, on March 9, the Italian
Government announced that the whole country was declared as
“Protected Area” because the virus was spreading across Italy and
was unrestrainable (Dpcm of March 9, 2020). Lastly, on March
22, the Government prohibited moving across municipalities
by public or private transport, except for non-deferrable and
proven work or health reasons (DPCM of March 22, 2020). These
measures resulted in fundamental limitations on the movement
of individuals, such as the Cancellation of all sports and cultural
events, the closing of stores and restaurants, as well as the
shutdown of schools and universities.

Both social distancing and the restrictions on personal
freedoms have been strongly urged by medical experts and then
imposed by the Government as an effective strategy to save the
greatest number of lives possible. Thus, in name of a greater
common good, people were asked to sacrifice one’s own personal
rights in order to contribute to collective safety. As important as
the goal may be, people often have difficulties in following rules,
especially when they are imposed from the outside and are based
on references to moral principles that are not always easy for
everyone to understand (see Batson and Thompson, 2001).

In the early days of COVID-19 spreading, the percentage
of active cases was scattered all around the country, being
concentrated in the northern part of Italy (Task force Covid-
19, 2020). Therefore, given the existence of relatively uninvolved
areas, and despite the daily bleak news broadcasted by social
media, the implications with respect to the rapid and worrisome
development of the epidemic might have been underestimated
by many individuals (see data by “Ministero dell’Interno”
available at https://www.interno.gov.it/it/coronavirus-i-dati-dei-
servizi-controllo). We also speculated that people who have
initially strictly embraced the new rules may then have felt
them unbearable to the point to (voluntarily or not) circumvent
them. However disconcerting this may seem, our hypothesis
is consistent with research revealing that people often violate
the principles of civic behavior. This behavior occurs despite
individuals being ethically committed and while continuing to
profess the same principles, without incurring into any blame or
feeling compelled to any kind of reparation (Bandura, 2016).

Studies on moral disengagement have indeed demonstrated
that being able to acknowledge one’s moral obligations and to
distinguish what is right from what is wrong does not always
carry the will and capacity to behave accordingly (Caprara
et al., 2014). By selectively disengaging one’s own sense of moral
accountability, people may avoid taking full responsibility for
the consequences of their actions that are in contrast with
one’s own standards and values, and whose acknowledgment
would imply an injury to one’s self-esteem. Yet, circumventing
restrictions aimed to preserve public health, during the outbreak
of a pandemic, may have high personal and societal costs, given
the high level of infectivity of the COVID-19 (Task force Covid-
19, 2020).

Moral disengagement is a malleable social cognitive
orientation that depends both on individual dispositions,
and on individual perceptions of the social context, such as
generalized social trust (henceforth GST), which in turn can

be defined as “the belief that most people can be trusted”
(Uslaner, 2012, p. 7). Empirical studies have indeed reported
strong associations among both individual normal personality
traits (such as, agreeableness, conscientiousness, and emotional
stability; Caprara et al., 2013, 2014) and the so-called dark
personality traits (such as narcissism, Machiavellianism, and
psychopathy; DeLisi et al., 2014; Fossati et al., 2014) and moral
disengagement. Likewise, other studies have suggested that moral
disengagement can be promoted or inhibited by perception of
the social environment, such as GST (Hystad et al., 2014).

Previous theoretical models have proposed that basic
traits, proneness to moral disengagement, and perception of
characteristics of the individuals’ social environment belong to
different layers of the architecture of personality (Caprara et al.,
2013, 2014). From this perspective, personality is conceived
as a complex system including intrapersonal structures (such
as basic traits) and characteristic adaptations (such as moral
disengagement or GST). These structures and adaptations
operate in concert but predict individuals’ behavior at different
levels, distally and proximally, and thus to a different degree (see
McCrae and Costa, 2008; but also, McAdams, 1995, for the notion
of “level of analysis”). In this study, we proposed a theoretical
model assigning to moral disengagement and GST the role of
proximal predictors of rule-respecting behaviors (see Figure 1).
These variables are conceived as rooted in personality traits that
represent their dispositional basis and, thus, could mediate the
effects of personality traits on rule-respecting behaviors. GST is
further conceived as a moderator of the relationship between
personality traits and moral disengagement and also of the
association between moral disengagement and rule-respecting
behaviors. Below, we present in detail the theoretical framework
underlying our model and we explain in detail the role assigned
to each variable.

Moral Disengagement
When people engage in behaviors that contravene their personal
standards, they usually experience negative affect produced by
the state of cognitive dissonance engendered by the contrast
between their actions and their principles (Bandura, 1990). To
negate this unpleasant and often unbearable negative emotional
state, people return to a series of cognitive strategies aimed
to disengage from the moral sanctions of such behavior.
Importantly, these maneuvers not necessarily happen after
committing the transgression, but are often anticipatory and are
aimed to reduce feelings of expected guilty or blame, and to make
more likely and easier to legitimate committing the transgression
in the pursuit of one’s self-interest (Bandura, 1990, 2016).

Self-sanctions can be decoupled from the enacting of
detrimental conduct at four points (Bandura, 2016): (1) the
behavior itself, (2) the locus of responsibility that is associated
with the unethical behavior causing detrimental effects, (3)
the harmful consequences, and (4) the recipient (or victim).
At the behavior locus, mechanisms may act on the cognitive
reconstruction of the behavior itself in order to transform
harmful behavior in an acceptable behavior. The mechanism
is aimed at social and moral purposes (moral justification),
by labeling unethical actions with euphemistic language
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FIGURE 1 | The hypothesized theoretical model.

(euphemistic labeling), or by comparing individuals’ behavior
with worse and more reprehensible deeds (advantageous
comparison). Besides, people can disengage morally by covering
or attenuating the agentic relation between their actions and
the consequences (Bandura, 2016). People can also consider
their behavior as dictated by social pressure or by a legitimate
authority (displacement of responsibility) or by diffusing the
responsibility for a joint action, making individual contribution
undistinguishable (diffusion of responsibility). Turning to the
outcome locus, individuals can resort to mechanisms that
allow them to minimize or distort the consequences of their
actions, or to ignore the blameful effects of their behavior.
Finally, mechanisms at the recipient locus allow people to
withdraw empathetic and sympathetic feelings for the victims
by considering them responsible for their condition and
deserving harm and punishment (attribution of blame) or by
depersonalizing and dehumanizing them (dehumanization;
Bandura, 2016).

A seminal work by Bandura and colleagues provides support
for the disinhibitory effects of moral disengagement mechanisms
on harmful and aggressive behavior (Bandura, 1990). Moreover,
recent studies expanded this line of research including violation
of social or organizational rules and norms (Detert et al.,
2008). For instance, moral disengagement has been linked to
organizational corruption and corporate transgressions (Bandura
et al., 2000), support for war and military actions (McAlister
et al., 2006), propensity for business choices that can harm the
environment (Shepherd et al., 2013), and harmful civic behaviors

and shirking civic duties (Caprara et al., 2009). With regard to
the latter, this aspect of moral disengagement has been named
civic moral disengagement, and it refers to the social cognitive
mechanism that allows the individual to justify his or her actions
that are reprehensible and damaging to social safety (Caprara
et al., 2009). In the present study, we focalized on this type of
civic moral disengagement and we expected it to play a key role
in explaining low rule-respecting behaviors.

Generalized Social Trust
Considering social trust can increase our understanding of
moral disengagement as a social cognitive orientation that
can be shaped by the nature of the external social contexts
in which individuals live (Hystad et al., 2014). Accordingly,
moral disengagement can be triggered in morally permissive
environments, where the self-interest of single individuals is
put before the obedience to societal values (Shu et al., 2011;
Hystad et al., 2014). Theory of social norms suggests that the
behavior of individuals largely depends on their perception of
the quantity and frequency of that specific behavior conducted
by others (Scholly et al., 2005). Such perceptions of the
behaviors performed by others in a specific social context –
perceived descriptive norms – play a significant role in the
behavioral decisions of individuals (Rimal et al., 2005). That
is, those who accept the regulations or social norms face the
burden based on the social distancing rules or the stay-at-
home order. This is because the perceived normativity of social
distancing and stay-at-home orders would give to a group
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member the social proof that those around them will likely
behave respecting social distancing, leading them to behave
in the same way (Rimal et al., 2005). In contrast, others
who violate these norms may promote an egoistic climate
that may trigger individuals’ moral disengagement mechanisms
(Moore and Gino, 2013).

For many instances, the construct of general social trust
carves the notion of social reciprocity at its joints (see Rahn
and Transue, 1998). GST can be conceptualized as a “standing
decision” to give most people – even those whom one does
not know from direct experience – the benefit of the doubt
(Yamagishi and Yamagishi, 1994). Theoretical perspectives on
GST often start from the premise that GST is “. . .the root cause
of much of what is valued in today’s societies” (Oskarsson et al.,
2012, p. 21). This principle has found support in empirical studies
linking GST to several positive outcomes for the members of the
society (Putnam, 1993; Sullivan and Transue, 1999; Nannestad,
2008; Uslaner, 2012; Dinesen and Bekkers, 2017), and a clear
link has been established between GST and collective action
(Putnam, 1993; Sønderskov, 2011). According to Sønderskov
(2011), “generalized social trust enhances cooperation because
most humans tend to cooperate when they expect others to do
the same” (p. 66). Most importantly, from our perspective, GST
is expected to put a constraint on the pursuing of unethical
behaviors, while increasing group solidarity and cohesion
(Devine, 1972). In fact, people who deem others as trustworthy
are more likely to follow moral values and less likely to engage
in antisocial behaviors (such as lying, cheating, or stealing;
Rotter, 1980).

In this paper, following recommendations by the Organization
for Economic Co-operation and Development (OECD; Gonzales
and Smith, 2017; but see also Naef and Schupp, 2009; Uslaner,
2012), we explored the value of three important components of
GST, namely, trust in people you know, trust in people you do not
know, and trust in Government. Several authors advocated that
distinguishing the first two components of GST is important for
a meaningful understanding of the construct (e.g., Hardin, 2004;
Delhey et al., 2011). Indeed, whereas people might highly trust
their family members or close friends, they might have lower trust
in someone they do not know personally. Trust in Government is
another component of this conceptualization of GST (Gonzales
and Smith, 2017; see also Hardin, 2004; Delhey et al., 2011) and
a crucial ingredient of societal functioning (Marien and Hooghe,
2011; Jahromi et al., 2012).

Generally speaking, trust in Government can be seen as a
form of diffuse support that a political system receives from its
environment (Marien and Hooghe, 2011). Given the exceptional
and unexpected nature of the rule enforced by the Italian
Government in reaction to the COVID-19 outbreak, political
trust can play an important role in fostering rule-respecting
behaviors. Indeed, trusting citizens are more likely to perceive
political decisions as being legitimate than distrusting citizens,
even if these decisions are unfavorable to their own particular
interests (Rudolph and Evans, 2005). Distrusting citizens, on the
other hand, are more likely to calculate the costs and benefits
of compliance, and this might lead to rule-breaking behaviors
(Tyler, 1990). Within this framework, diffuse political trust can be

considered an individual attribute essential resource to governing
a society effectively.

The above reasoning led us to conceive two general
hypotheses. The first is related to the role of components of
GST as buffers (and thus as a “moderator”) of the expected
negative relationship between moral disengagement and rule-
respecting behaviors. The more individuals perceive social
distancing and staying at home as common goals collectively
pursued along with all other fellow citizens, the more they
will try to respect them. The second points to a role of the
components of GST as promotors of rule-respecting behaviors
(i.e., “as a direct predictor”). Likewise, the more citizens trust
the decisions enforced by their government, the more they may
be expected to respect them, and the more they will consider it
morally unacceptable to disrespect them (Marien and Hooghe,
2011). Therefore, engaging in rule-respecting behaviors will be
perceived as normative, while deviance will be deemed as highly
dysfunctional because of the expected high frequency of the first
compared with the second.

Personality Traits
Moral disengagement and social and political trusts are not
fixed quantities possessed in the same way by all the individuals
belonging to a certain social context. Previous studies have
indeed shown that variation in individuals’ responses to moral
disengagement can be ascribed to basic individual differences
in ways of thinking, feeling, and behaving, namely, personality
traits (Caprara et al., 2013, 2014). Likewise, according to the
dispositional perspective (Dinesen and Bekkers, 2017), “trust is
considered a downstream consequence of proximate dispositions
such as personality traits” (Dinesen and Bekkers, 2017, p. 79).
Several empirical studies have supported this notion, indicating
an existing link between personality traits and GST (Hiraishi
et al., 2008; Sturgis et al., 2010; Oskarsson et al., 2012; Merolla
et al., 2013). Recently, Weinschenk and Dawes (2018) reported
that genetic factors account for 64.40 and 59.73% of the observed
(statistically significant) correlation between social trust and,
respectively, (1) agreeableness (r = 0.25; 95% CI = 0.22, 0.28),
a trait associated with cooperation and relating positively to
others (Graziano and Eisenberg, 1997; DeYoung, 2015), and
(2) neuroticism (or low emotional stability) (r = −14; 95%
CI = −0.17, −0.11), a basic predisposition linked to the
experience of negative emotions or mood, such as anxiety,
sadness, discontent, and inadequate feelings (McCrae and Costa,
2008). Finally, there is evidence that the above personality traits
are associated with trust in Government (Schoen and Schumann,
2007; Mondak and Halperin, 2008). Importantly, agreeableness,
emotional stability, and conscientiousness are associated with
moral disengaging tendencies (Caprara et al., 2013, 2014).
Likewise, traits characterized by diligence, dutifulness, and
hardworking, as well as the tendency to follow rules and resist
immediate gratification to pursue longer-term goals (DeYoung,
2015) have been found to be related to moral disengaging
tendencies (Caprara et al., 2013, 2014).

Based on prior studies, we conceptualized that individual
differences in moral disengagement and GST are expressions of
a tendency to self-indulgency fostered by low emotional stability
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and lack of agreeableness and conscientiousness (Caprara et al.,
2013, 2014). In other words, we predicted that rule-respecting
behaviors are only indirectly connected to basic traits, via the
mediation of moral disengagement and of GST.

Other studies have pointed to the relationship of other
dysfunctional personality traits, such as (a) narcissism, a trait
capturing a lack of modesty, high interpersonal dominance,
selfishness, and a need for attention (Campbell and Miller, 2011);
(b) Machiavellianism, a trait characterized by a lack of empathy,
by manipulation and the use of exploitative tactics, amorality,
and a cynical worldview (Gunnthorsdottir et al., 2002); and (c)
psychopathy, a trait distinguished by its callousness and un-
sentimentality, apathy, impulsiveness and lack of self-control,
irresponsibility, low affect, and the absence of remorse and guilt
(Lynam and Derefinko, 2005). Paulhus and Williams (2002)
introduced the term dark triad to refer to these socially aversive
personality dimensions. These three traits share a common core
of adversity toward others, amorality, and disregard for rules
(Fossati et al., 2014). In fact, past research has shown that dark
triad traits are related to a wide range of negative outcomes, such
as interpersonal exploitation, deviant behaviors, aggression, and
delinquency (see O’Boyle et al., 2012; Muris et al., 2017; for meta-
analyses). Thus, based on the above findings, we hypothesized a
negative association among dark traits and GST.

Previous studies have reported associations among the dark
triad traits and moral disengagement (O’Kane et al., 1996;
Shulman et al., 2011; DeLisi et al., 2014; Fossati et al., 2014;
Sijtsema et al., 2019). Importantly, the study by Fossati et al.
(2014) suggested that moral disengagement is one of the common
features of pathological narcissism and psychopathy. These
results are understandable by referring to the nature of the
dark traits. Shulman et al. (2011), for example, maintained
that psychopathic youth may be more prone to justifying
antisocial conduct, given that they are less prone to experience
moral emotions such as shame and guilt (see DeLisi et al.,
2014). Narcissists are more likely to view others as either
stupid or evil, or idolize them: Thus, they may perceive
less morally reprehensible to exploit or abuse others. Finally,
the psychological processes characterizing Machiavellianism
are conceptually highly similar to the mechanisms of moral
disengagement (see Fossati et al., 2014).

The Present Study
With the aim to furthering our understanding of the mechanism
fostering rule-respecting behaviors during the COVID-19
pandemic, we tested a theoretical model assigning to moral
disengagement the role of the proximal predictor of two
important classes of rule-respecting behaviors: namely,
social distancing and stay-at-home. In this model, moral
disengagement was further assigned the role of the mediator
of the relationship between basic normal (i.e., agreeableness,
emotional stability, and conscientiousness) and dark (i.e.,
narcissism, Machiavellianism, and psychopathy) personality
traits and rule-respecting behaviors. Moreover, we assigned to
GST the role of mediator of the relationship between personality
traits and rule-respecting behaviors and the role of moderator
of the relationships between (1) moral disengagement and

rule-respecting behaviors and (2) personality traits and rule-
respecting behaviors. Moreover, we considered a set of important
covariates expected to correlate with rule-respecting behaviors
during the COVID-19 pandemic. Below, we explain the
theoretical arguments and reasoning underlying our hypotheses
that were preregistered1.

Summarizing, in the present study, we tested the conceptual
model represented in Figure 1. According to the model, moral
disengagement and GST mediate the relationship between
personality traits and rule-respecting behaviors. The above
statement is in line with the different role assigned by our
theoretical model to moral disengagement, which can hardly be
viewed as a trait, as it does not concern pattern of thought,
affect, and behavior. Whereas we did not dismiss that moral
disengagement can be very stable across time, we therefore
treat it as a contextual adaptation resulting from the expression
and the interaction of individuals’ traits within their life
environment (see Kish-Gephart et al., 2014). Positing basic traits
and moral disengagement into different layers of our personality
architecture assign them a different predictive power with respect
to enacted behaviors, suggesting a predictive advantage for
moral disengagement.

Finally, we expected that GST moderated the hypothesized
relationship of traits with moral disengagement, so that the
higher GST, the lower the impact of basic traits. Moreover, by
increasing the moral value of rule-respecting behaviors, we also
expect that GST will lessen the negative relationship between
moral disengagement and rule-respecting behaviors. More
formally, we stated that, at high levels of GST: (1) the expected
negative association between agreeableness, emotional stability,
conscientiousness, and moral disengagement will be stronger;
(2) the expected positive relationship between narcissism,
Machiavellianism, psychopathy, and moral disengagement will
be stronger; and (3) the hypothesized negative relationship
between moral disengagement and rule-respecting behaviors
would be weaker.

We included and adjusted for several covariates potentially
linked to the outcomes and to the mediating variables. Gender,
age, and marital status were included because they were
associated with moral disengagement and GST in previous
studies (Jonason et al., 2012; Riedl and Javor, 2012; Gini et al.,
2014). We also included covariates more directly linked to
pandemic distress, such as the geographic area of residence
(the northern parts of the country were more plagued than
the center, the south and the islands), the number of infected
people in the town, and the perceived contagion risk. Home
size and number of roommates were included as a measure of
economic distress.

MATERIALS AND METHODS

Power Analysis
Participants for this investigation were drawn from the
“Orientation toward Common Good” study (OCG-COVID-19).

1https://aspredicted.org/blind.php?x=f37ni8
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This study was, to the best of our knowledge, the first
one examining the link between personality traits, moral
disengagement, GST, and rule-respecting behaviors directly
related to management of the COVID-19 pandemic. Therefore,
the minimum effect size on which to base a power analysis
was not clear when we were planning the research. Thus, we
settled to achieve a sample size useful to attain an 80% power
to detect effects equivalent to one fifth (i.e., r = |0.05|) the
average effect of 0.20 usually found in psychological research
(see Paterson et al., 2016). Accordingly, we planned to collect
at least 1000 participants, which granted us an approximately
80% power, and was about two and a half higher than the
size of 250 estimated to be the point where effects “stabilize”
(Schönbrodt and Perugini, 2013). All data, script, and a detailed
online appendix are available from https://osf.io/dkbpj/?view_
only=196be18f7b454e0a84799ebdb91129f3.

Sample
A total of 2377 individuals participated in the study. Of
them, 1520 (64%) provided useful data on the measures
considered in the present paper (subjects were excluded if
they did not finish the entire questionnaire, or if they failed
to fill out two check attention questions). No differences
were found between included and excluded people on basic
demographic characteristics. Participants (61% males) had
an average age of 34.62 (SD = 16.15). About 75% of the
sample were single, about 24% were married, about 5%
were divorced, and the remaining 1% were widowed. The
geographic distributions were north 10%, center 79%, south 8%,
and islands 4%.

Procedure
The OCG-COVID-19 is a collaborative national study promoted
by researchers rooted in four Italian Universities. It was designed
in order to understand the psychological determinants of
individuals’ civic behaviors and adjustment at the social changes
determined by the Government response to the COVID-19
outbreak. The study has been approved by a Sapienza Internal
Review Board (“p.n. 0000576”) and was conducted from March
22 to April 6, after the issuing of the decree “Dm 25/3/2020”
that declared all Italy as a “protected zone.” Participants were
recruited using multiple methods such as participants’ list,
advertising on national press, posts on social network, and
snowball technique. Individuals were first contacted, invited to
take part in the study, and briefly acquainted with its general
aims. Individuals who accepted to participate received a link to
fill out the questionnaire online. When participants filled out the
questionnaire, they provided information about their geographic
location. This information was then used for assigning them to 1
of the 85 cities involved in the study and for linking them with
the total number of contagions observed for that day in their
city, by using data provided by the state agency in charge of the
emergency2. These data were then included in the analyses.

2http://opendatadpc.maps.arcgis.com/apps/opsdashboard/index.html#
/b0c68bce2cce478eaac82fe38d4138b1

Measures
In order to reduce respondents’ burden, we used short versions
of the study measures. The validity and reliability of these
scales have been extensively shown in previous publications.
In this vein, agreeableness (ω = 0.25), emotional stability
(ω = 0.45), and conscientiousness (ω = 0.57) were assessed
with the Ten-Item Personality Inventory (TIPI; Gosling et al.,
2003). The dark triad, namely, Machiavellianism (ω = 0.87),
psychopathy (ω = 0.70), and narcissism (ω = 0.82), were
assessed with the 12-item Dark Triad Dirty Dozen (DTDD;
Jonason and Webster, 2010). Moral disengagement (ω = 0.74)
was assessed using a reduced eight-item version of the Civic
Moral Disengagement scale (CMD; Caprara et al., 2009 but
see the Online Supplementary Material for detail about is
development). The three components of GST, namely, “trust in
known others” (ω = 0.71), “trust in unknown others” (ω = 0.91),
and “trust in Government” (ω = 0.83), were assessed in agreement
with OECD standards (Gonzales and Smith, 2017), and full
details on how these constructs are measured is offered on
the Online Supplementary Material. Rule-respecting behaviors
were assessed with three items devised to assess compliance
with the “social distancing rule” (ω = 0.58), one item asked
about the total number of exits from home since the issuing of
the stay-at home order, and another asked about the average
daily number of exits from home. The Online Supplementary
Material offers full details about the psychometric properties
of these measures (see Supplementary Tables S1–S5). Gender
(0 = female, 1 = males), age (in years), marital status (contrast
coded: reference category = “single”), number of roommates,
home size (in squared meters), geographic area (contrast coded:
reference category “north”), number of infected people (obtained
as explained above), perceived risk of infection (from 0 = no
risk, to 100 = certainty), social activity (computed by averaging
the frequency with which participants engaged in social activities
before the COVID-19 outbreak, ω = 0.70; see Supplementary
Table S6), and the day in which the questionnaire was filled out
were included in the model as covariates.

Strategy of Analysis
We tested our hypotheses following two successive but linked
steps. In step 1, we examined the mediating role of moral
disengagement and GST components, on the relationship
between personality dispositions and the three rule-respecting
behaviors (i.e., “social distancing,” “total number of exits from
home since the beginning of quarantine,” and “daily exits from
home”). We present results as obtained by the stepwise procedure
introduced by Baron and Kenny (1986). However, in testing
mediation, we focused on the significance of the indirect effect of
traits on rule-respecting behaviors through moral disengagement
and GST, as evaluated by procedures outlined by MacKinnon
et al. (2002). The values for the upper and lower confidence
intervals (CIs) for indirect effects were tested using the Monte
Carlo method for assessing the mediation CI method (Hayes and
Scharkow, 2013) with 20,000 replications.

As a second step, we tested if components of GST
moderated the relation between personality traits and (1) moral
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disengagement or (2) the outcomes. Mediation and moderation
hypotheses were integrated by using procedures devised by
Preacher et al. (2007), which require the empirical test of two
models. The first model investigates whether there is evidence
of a significant moderation of the relation between personality
traits (i.e., the independent variable) and moral disengagement
(i.e., the mediating variables), by the different components of
GST. The second model tested the statistical significance of the
moderation of the mediational relationship (i.e., the indirect
effect of personality traits on rule-respecting behaviors operated
through moral disengagement) operated by GST.

All analyses were conducted in the R 3.6.3 statistical program
(R Development Core Team, 2016). Multiple linear regression
was used for estimating models predicting all mediators and
the outcome “social distancing.” “Total number of exits from
home” and “average daily number of exits from home” were count
variables and showed overdispersion, as attested by high level
of skewness (5.79 and 9.47, respectively). Thus, to appropriately
model the relationship between the predictors and the frequency
of exits, we used a Quasi-Poisson regression. The basic Poisson
regression model assumes that the conditional variance is equal to
the conditional mean, a condition that is seldom met in empirical
research. In our data, the observed variances (i.e., 82.83 and
1.17) were far higher than their respective means (i.e., 5.07 and
0.39). Thus, we used a Quasi-Poisson model, which assumes that
the variance is a linear function of the mean and thus resulted
in being more adequate (Cameron and Trivedi, 1998; Osgood,
2000). Model fit was assessed by using R2 with reference to
Cohen’s (1992) criteria of R2 equal to 0.26 as substantial, 0.13 as
moderate, and 0.02 as weak (see also Ellis, 2010).

Before being entered in the models, all first-order terms were
centered around the sample’s grand mean: this helps to eliminate
non-essential multicollinearity and improve the interpretation
of coefficients in models including multiplicative (interaction)
terms (see Aiken and West, 1991). Their values can be interpreted
as the observed change in the outcome variable when the
independent variable moves one unit above or below the mean.
To simplify the interpretation of terms in the Quasi-Poisson
regression model, we exponentiated all coefficients. The resulting
values represent the change in number of exits for each unit
increase in the predictor.

RESULTS

Zero-Order Correlations
Table 1 presents zero-order correlations among all the study
variables. The average correlation of moral disengagement
with agreeableness, emotional stability, and conscientious
was moderately low (rm = −0.16), with the highest one
observed with agreeableness (r = −0.20). The correlations
between moral disengagement and the dark traits were instead
moderately high (rm = −0.30), especially that with psychopathy
(r = −0.36). GST and moral disengagement were moderately
low correlated (rm = −0.16), with higher correlations observed
for trust in Government (r = −0.22). The correlations
between GST and normal (rm = 0.10) and dark (rm = 0.12)

personality traits were moderately low with higher values for the
relationship of “trust in known others” with conscientiousness
and Machiavellianism, respectively.

Considering the outcomes of interest in this study, we found
(1) significant and moderately low positive correlations of “social
distancing” with agreeableness, conscientiousness, and “trust in
known others,” and moderately low, but negative, correlations
with moral disengagement, psychopathy, and narcissism; (2)
the “total number of exits from home” were positively and
moderately low related with emotional stability. This variable
also showed low correlations with “trust in known others” and
social activity. Number of “daily exits” showed low correlations
with moral disengagement. Finally, social distancing showed
moderately low correlations with both the total and average
daily exits from home, and these two latter variables resulted in
moderately high correlation.

Step 1. Mediator Models
Moral Disengagement
Hypothesized results
As shown in Figure 2A, moral disengagement was significantly
and negatively predicted by emotional stability but positively
and significantly predicted by narcissism, psychopathy, and
Machiavellianism.

Not hypothesized results
We found significant higher levels of moral disengagement for
males than for females and for single than for married or
divorced respondents. Interestingly, we found that level of moral
disengagement showed a significant tendency to increase with the
passing of days and to be negatively associated with the number
of infected people.

Model fit
The model explained a significant [F(19, 1500) = 18.87, p < 0.001]
and moderately high proportion of variance (R2 = 0.19).

Hypothesized moderations
Figure 2B presents results for the model testing the moderation
of GST on personality traits in the prediction of moral
disengagement. This model was significantly better than the
former [F(21, 1479) = 358.72, p < 0.001, 1R2 = 0.054]. Two
interaction terms were significant, attesting, respectively, that (1)
the relationship between psychopathy and moral disengagement
was significantly moderated by trust in known others, and
(2) the relationship between Machiavellianism and moral
disengagement was significantly moderated by trust in unknown
others. We applied conventional procedures for computing
simple slopes of psychopathy and Machiavellianism on moral
disengagement at one standard deviation above and below the
mean of trust in known or unknown other. Results showed that
the relationship between psychopathy and moral disengagement
was significant both when trust in known others was low or
high, being (unexpectedly) higher in this latter case than in the
former (see Figure 3A). Likewise, Machiavellianism (Figure 3B)
was significantly associated with moral disengagement when trust
in unknown others was low, and marginally when it was high.
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TABLE 1 | Zero-order correlations.

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19)

1. Sex 1

2. Age −0.09** 1

3. N-Cohabitants −0.06* −0.04 1

4. Home size −0.03 0.03 0.15** 1

5. N-Infected −0.05* 0.04 −0.00 0.01 1

6. P. Infection risk 0.05* 0.09** −0.07** −0.02 0.02 1

7. Social activity 0.00 −0.41** −0.14** −0.02 0.00 −0.02 1

8. Agreeableness −0.01 0.17** 0.02 −0.01 0.00 −0.01 −0.13** 1

9. Conscientiousness 0.05* 0.15** −0.01 0.03 0.01 −0.03 −0.10** 0.21** 1

10. Emotional stability −0.25** 0.24** 0.02 0.04 0.02 −0.05* −0.09** 0.33** 0.26** 1

11. Narcissism −0.09** −0.23** −0.01 −0.02 0.00 −0.04 0.13** −0.26** −0.17** −0.18** 1

12. Psychopathy −0.17** −0.31** −0.04 −0.02 −0.02 −0.08** 0.15** −0.34** −0.19** −0.09** 0.35** 1

13. Machiavellianism −0.13** −0.27** −0.01 −0.02 −0.01 −0.05* 0.18** −0.27** −0.27** −0.17** 0.49** 0.47** 1

14. Moral disengagement −0.10** −0.15** 0.00 0.00 −0.04 −0.01 0.09** −0.20** −0.16** −0.13** 0.25** 0.36** 0.32**

15. Trust k.o. 0.02 0.15** 0.13** 0.04 0.05* 0.02 0.02 0.17** 0.10** 0.18** −0.14** −0.18** −0.21** −0.19** 1

16. Trust u.o. −0.06* 0.23** 0.03 0.03 0.01 0.06* 0.00 0.11** 0.00 0.13** −0.06* −0.14** −0.08** −0.08** 0.39** 1

17. Trust go. 0.00 0.09** 0.08** 0.03 −0.01 0.01 −0.02 0.09** 0.06* 0.08** −0.06* −0.11** −0.06* −0.22** 0.31** 0.28** 1

18. Social distancing 0.13** 0.00 −0.03 0.02 0.02 −0.03 −0.01 0.11** 0.12** 0.02 −0.05* −0.12** −0.10** −0.15** 0.09** 0.00 0.1 1

19. Total exits −0.12** 0.16** −0.10** −0.02 0.05* 0.12** −0.05* 0.02 0.03 0.11** −0.02 0.00 −0.02 0.00 −0.05* 0.04 −0.06* −0.08* 1

20. Daily exits −0.10** 0.12** −0.08** −0.02 0.00 0.09** 0.00 0.00 0.00 0.04 0.00 0.01 0.01 0.05* −0.04 0.01 −0.08* −0.12** 0.39**

Means – 34.60 2.94 162 1348 35.90 2.18 5.12 5.29 4.45 2.51 1.88 1.69 1.79 3.38 2.30 2.94 3.58 5.07

SD – 16.10 1.93 1170 969 24.00 0.50 1.10 1.16 1.40 0.93 0.74 0.78 0.56 0.60 0.76 0.80 0.44 9.10

Trust k.o., trust in known others; Trust u.o., trust in unknown others; Trust go., trust in Government. The home size values refer to the entire living space in which people can move freely (e.g., garden, terrace, etc.).
*p < 0.05, **p < 0.01.
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FIGURE 2 | Results from the moral disengagement mediator model. The spheres represent regression coefficient estimates and the bars represent 95% confidence
intervals (CIs); Trust k.o., trust in known others; Trust u.o., trust in unknown others; Trust go., trust in Government.

FIGURE 3 | Graphical representation of significant interactions. (A) Psychothicism*trust in known others TKO. (B) Machiavellianism*trust in unknown others.
(C) Moral disengagement*trust in known others. (D) Moral disengagement*trust in government. TKO, trust in known others; TUO, trust in unknown others; TGO,
trust in Government.
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Trust in Known Others
Hypothesized results
As shown in Figure 4A, emotional stability and agreeableness
were significant positive predictors of trust in known others,
whereas Machiavellianism was a negative predictor.

Not hypothesized results
Among covariates, social activity and number of cohabitants
positively predicted trust in known others. Lower levels of trust
in known others were found among married and divorced people
than in single.

Model fit
The model explained a significant [F(19, 1500) = 11.11, p < 0.001]
and moderate proportion of variance (R2 = 0.12).

Trust in Unknown Others
Hypothesized results
As shown in Figure 4B, emotional stability and agreeableness
significantly and positively predicted trust in unknown others,
whereas conscientiousness and psychopathy resulted in
significant negative predictors.

Not hypothesized results
Among covariates, social activity and age significantly predicted
trust in unknown others.

Model fit
The model explained a significant [F(19, 1500) = 7.928, p < 0.001]
and moderately low proportion of variance (R2 = 0.09).

Trust in Government
Hypothesized results
As shown in Figure 4C, psychopathy was the only personality
trait that predicted significantly trust in Government (with a
negative association).

Not hypothesized results
Among covariates, higher levels of trust were found in the south
compared to the north, in older people, and in people living
with more cohabitant, and lower levels were found in married or
divorced than in single people. Interestingly, trust in Government
showed a slight decline with the passing of days.

Model fit
The model explained a significant [F(19, 1500) = 4.743, p < 0.001]
and low proportion of variance (R2 = 0.04).

Step 2. Outcome Models
Social Distancing
Hypothesized results
Figure 5A shows results for the prediction of social distancing.
As hypothesized, moral disengagement and trust in Government
were significant predictors of social distancing. Specifically, the
relationship between moral disengagement and social distancing
was negative and that of trust in Government was positive.

Not hypothesized results
However, also the personality traits of agreeableness and
conscientiousness were significant and positive predictors of

social distancing. Taken together, these results suggested partial
mediation. Among covariates, more social distancing behaviors
were performed by females.

Model fit
The model explained a significant [F(23, 1496) = 4.675, p < 0.001]
and (low) proportion of variance (R2 = 0.07).

Hypothesized moderations
The interaction of moral disengagement with social trust
significantly improved the fit of the model [F(3, 1493) = 269.56,
p < 0.001, 1R2 = 0.054]. As shown in Figure 5B, both trust in
known others and trust in Government moderated the negative
relationship between moral disengagement and social distancing.
Results (Figure 3C) showed that the relationship between moral
disengagement and social distancing was not significant at
low levels, but significant at high levels of trust in known
others. On the contrary, moral disengagement was significantly
and negatively associated with social distancing when trust in
Government was low but not for high trust in Government
(Figure 3D).

Total Exits
Hypothesized results
Figure 6A shows results for the prediction of total exits.
Among personality traits, emotional stability was significantly
and positively associated with total number of exits. Accordingly,
there was a 10% increase in the number of exits for any point
increase in emotional stability. Trust in known others was,
instead, significantly and negatively related to total number of
exits (i.e., 15% less).

Not hypothesized results
Among covariates, we found that males, as well as married and
divorced people, reported a significantly higher number of home
exits since the beginning of the quarantine regime (10, 53, and
76% more exits, respectively) than females and singles. Finally,
home size was significantly and negatively linked to the total
number of exits (about 1% less), and people with a higher self-
perceived risk to contract the infection reported a significantly
higher number of exits from home (about 1% more).

Model fit
The model explained a moderately low proportion of variance
(R2 = 0.09; residual deviance = 10,672.76, df = 1496). Adding
the hypothesized interactions with moral disengagement did not
significantly improve model fit [1r.dev (3) = 52.05, p = 0.24,
1R2 = 0.004].

Average Daily Exits
Hypothesized results
Figure 6B shows results for the prediction of daily exits.
Among psychological variables, only trust in Government was
significantly linked to average exits per day. People reporting
more trust in Government stated a 19% less exit.

Not hypothesized results
Females reported a significant number of daily exits, about 66%
lower than males, whereas people living in the two major islands
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FIGURE 4 | Results from the generalized social trust mediator model. The spheres represent regression coefficient estimates and the bars represent 95%
confidence intervals (CIs). (A) Trust in known others. (B) Trust in unknown others. (C) Trust in Government. Trust k.o., trust in known others; Trust u.o., trust in
unknown others; Trust go, trust in Government.

reported a significant number of daily exits, about 66% lower than
people living in the north. Finally, age (2%) and the subjective
perception of the infection risk (1%) significantly predicted a
significantly higher number of exits per day.

Model fit
The explained variance was low (R2 = 0.04; residual
deviance = 673.76, df = 1496). Adding the interactions did not
improve model fit [1r.dev (3) = 14.821, p = 0.07, 1R2 = 0.004].

Implied Conditional Indirect Effects
Results regarding conditional indirect effects of personality traits
were presented in Table 2 and Supplementary Table S7.

Moral Disengagement
Hypothesized indirect effects
The conditional indirect effects of the personality traits of
emotional stability, narcissism, and psychopathy on social
distancing through moral disengagement were significant only
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FIGURE 5 | Results from the social distancing outcome model. The spheres represent regression coefficient estimates and the bars represent 95% confidence
intervals (CIs). (A) Social distancing. (B) Social distancing (interactions). Trust k.o., trust in known others; Trust u.o., trust in unknown others; Trust go., trust in
Government.

FIGURE 6 | Results from the total exit and daily exits outcome model. The spheres represent regression coefficient estimates and the bars represent 95%
confidence intervals (CIs). (A) Total exit. (B) Daily edits. Trust k.o., trust in known others; Trust u.o., trust in unknown others; Trust go., trust in Government; Moral.
dis., moral disengagement.

when (1) trust in known others was mean or high and
(2) trust in Government was mean or low. Under these
circumstances, people with high scores on emotional stability

and low scores on narcissism or psychopathy practiced more
social distancing. The first and second stage moderated indirect
effect of Machiavellianism on social distancing through moral
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disengagement was, finally, significant only when trust in
Government and in known others were at average levels (see
Supplementary Table S8).

Not hypothesized indirect effects
Likewise, being female and the number of infected people
indirectly predicted more social distancing through moral
disengagement when trust in known others and Government
were, respectively, high and low. An opposite pattern was found
for being married or divorced and for the day of responding:
the effect of those variables on social distancing through moral
disengagement was negative when trust in known others and
Government were, respectively, high and low.

Trust in Known Others
Hypothesized indirect effects
Among personality traits, trust in known others significantly
mediated the relationship of emotional stability and
Machiavellianism with total number of exits (but not of
agreeableness). The indirect contribution of conscientiousness
was negative (less exits), but positive for Machiavellianism (more
exits).

Not hypothesized indirect effects
Age, number of cohabitants, and social activity indirectly
predicted less exits from home, whereas being married or
divorced indirectly predicted more exits from home.

Trust in Unknown Others
This variable did not significantly mediate any hypothesized or
not hypothesized relationship.

Trust in Government
Hypothesized indirect effects
Trust in Government significantly mediated the relationship
between psychopathy and average daily exits from home. This
indirect effect was positive, thus suggesting a positive indirect
contribution (more average daily exits).

Not hypothesized indirect effects
Living in the south and being married or divorced (compared
to being single) all resulted in significant and positive indirect
effects. On the contrary, age and number of cohabitants resulted
in negative indirect effects. Accordingly, older and people living
with more cohabitants reported more daily exits from home.

DISCUSSION

Coping with a pandemic outbreak is not something to which
people can be psychologically prepared, or even conceived.
Understandably, the Government efforts to contain the spread of
COVID-19 in Italy have mostly dealt with a responsive but mostly
unprepared population. Despite that, citizens’ efforts to comply
with new regulation imposed on common life habits have been
enormous and evidenced by momentous social initiative (such as
#I stay at home, and similar others). In spite of generally intense
and often heroic efforts, not everybody conformed to the imposed

Frontiers in Psychology | www.frontiersin.org 13 August 2020 | Volume 11 | Article 210251

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-02102 August 25, 2020 Time: 18:18 # 14

Alessandri et al. Rule Respecting Behaviors and COVID-19

rules completely. Much worse, many people were caught violating
quarantine or social distancing rules. Why?

As social scientists, we tried to understand these violations
using well-established theoretical models based on the
implicative construct of moral disengagement, coupled with
expectations based on individual differences and characteristics
of social environments embedding the individuals. The above
theoretical framework has been fruitfully suited for predicting
other kinds of rule-breaking behaviors (see, for example, Caprara
et al., 2013, 2014). Results from this study suggest that this
model can also be useful for a general understanding of people’s
behaviors during the COVID-19 outbreak, although several
qualifications are necessary.

For example, the mediating role of moral disengagement on
the relationship between personality traits and rule-respecting
behaviors was confirmed only for social distancing. Moral
disengagement has nothing to say about compliance with
the stay-at-home order that was instead predicted by GST
and, in particular, by trust in Government and in (known)
others. Importantly, the relationship of conscientiousness and
agreeableness with rule-respecting behaviors was only partly
mediated, and, for emotional stability, the relationship was
inverse to that expected. Finally, GST emerged as a powerful
gatekeeper governing moral disengagement, although not in the
expected direction, and acted as a mediator itself. Below, we
discuss our major findings in detail, explaining when they deviate
from our original predictions and when not, and clarifying why
we believe our results have much to offer to the scientific debate.

Moral Disengagement
The role of moral disengagement as an individual’s specific
adaptation working as a mediator of the link between basic
traits and behaviors was supported only for the relationship
between emotional stability, narcissism, psychopathy, and social
distancing. Incidentally, an interesting finding is that all the
members of the dark triad showed stronger associations than
conscientiousness and agreeableness with moral disengagement.
This evidence suggests that observed variability in the construct
of moral disengagement may be made up of more deviant
individual differences than of normal personality features than
previously believed (but see DeLisi et al., 2014; Fossati et al., 2014
for a similar point).

The lack of association between moral disengagement with
total and average number of exits from home was instead
unexpected. Moral disengagement was introduced as a close
predictor of individuals’ enacted behavior (Bandura, 2016), and
thus it seemed likely that it should affect morally imbued
behaviors such as staying at home. It is likely that people consider
(implicitly or not) going in and out from home a basic and
long earned freedom. Moreover, staying at home or exiting
may often become necessary in reason of a well-established
sequence of daily chores (i.e., buying food supplies, etc.) or
the habit to do outdoor activity (i.e., running, training, etc.).
In sum, we speculate that disrespecting the stay-at-home order
may ultimately not be perceived every time as akin to a moral
transgression. Rather, it could be that remaining at home, also in
front of a perceived right need to do things outside, may require

a form of moral participation of a different kind by that captured
(in negative) by moral disengagement. Of course, these all remain
provisional hindsight speculations.

Generalized Social Trust
Two components of GST, namely, trust in Government and
trust in known others, played a major role in our model.
The first mediated the relationship between the basic traits
and social distancing, a result that sustains our reasoning
that rule-respecting behaviors are promoted if individuals trust
the authority that is enforcing them (Rudolph and Evans,
2005). Trust in Government was also the unique predictor of
the average number of daily exits from home. This result is
fully in line with the prominent role played by the national
Government in the managing of the COVID-19 crisis, in
terms of taking the necessary steps to reduce it and of
appropriately communicating with the population. Finally, as
we predicted, trust in Government helped to counteract the
tendency of individuals high in moral disengagement to enact
less social distancing behaviors. The more people felt close to
their Government, the more they remained morally engaged in
following the rules they enforced (Marien and Hooghe, 2011).
This is an obvious finding, but probably one of the more
important to take in mind, in times of crisis.

The role of trust in known others was not less important than
that of trust in Government, given that it resulted in a significant
(negative) predictor of the total number of exits from home, and
a significant moderator of the relationship between personality
traits and moral disengagement. In line with our expectations,
the more people perceived their acquaintances as trustworthy, the
more they tried to respect the stay-at-home order. This result is
fully in line with the theoretical assumption that individuals are
more willing to respect social rules if they perceive that others
are going to do the same (Scholly et al., 2005). According to our
model, trust in known others is fostered by emotional stability
and agreeableness but is hindered by Machiavellianism; thus, it
became a significant mediator of the relationship of these traits
with total number of exits.

Probably more important (but contrary to our expectations)
was the moderation of trust in known others on the relationship
among moral disengagement and social distancing. Higher levels
of trust in known others seemed to exert a kind of disinhibitory
effect on moral disengagement tendencies. Accordingly, people
living in an environment perceived as more rule respecting and
reciprocating reported a higher recourse to mechanism of moral
disengagement and thus to engage in social distancing less. On
the contrary, people being more suspicious and confiding less
in others’ goodwill reported to have more social distancing. We
believe that this paradoxical aspect of trust can have at least two
explanations. From one side, social distancing from known others
may be perceived by individuals as impolite, given it is contrary
to the warmth style of interpersonal relations. From another side,
people may reduce social distancing with known others because
familiarity may induce a sense of overconfidence in thinking that
they are less likely to be infected (Siegrist et al., 2005).

Unexpectedly, trust in known others and trust in unknown
others exert the same disinhibitory effect on psychopathy and
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Machiavellianism, respectively, increasing its relationship with
moral disengagement when high. Like they do with trust
that others place in them, people high in psychopathy and
Machiavellianism use their own feeling of trust in other people
as a signal that others are more or less exploitable. Likely, people
high in psychopathy and Machiavellianism use trust as a kind of
“gullibility compass,” informing on the degree of exploitability in
a social system. Interestingly, trust in known others and unknown
others exerted opposite moderational effects on the indirect
relationship between Machiavellianism with social distancing,
canceling out each other.

Basic Personality Traits
Contrary to our expectations, the relationship between basic
personality traits and rule-respecting behaviors was, in most
cases, only partially mediated. Indeed, conscientiousness and
agreeableness resulted in a direct and positive relationship
with social distancing, while emotional stability also directly
predicted the total number of exits, but (unexpectedly) in a
positive manner. It is likely that this effect may reflect a more
resistance to the distress ingenerated by the need to cope with
the possibility to encounter infected people outside, or a resulting
type of overconfidence, but we have no further argument to
corroborate this claim. Accordingly, this effect may reflect a sort
of overconfidence. Interestingly, the effects of the dark traits all
became completely mediated by moral disengagement. In light of
these results, it seems likely that moral disengagement captures
the best personality characteristics assessed by the dark triad,
further reinforcing the idea that the dark triad and the normal
big five dimensions capture different personality characteristics
(Vize et al., 2020).

Covariates
As presented in the main text, we found several significant effects
of covariates. We are not going to discuss them in full detail
here, given that we examined them mostly in an exploratory
manner and many of them are in line with previous studies
(i.e., the relationship between gender and moral disengagement;
see Caprara et al., 2013, 2014). Two of them, however, seemed
particularly interesting. The first attested a significant and
negative relationship between the total number of infected people
reported in a day and moral disengagement, and the second
was the positive relationship between the days passed since the
outbreak beginning and the levels of moral disengagement. These
covariates resulted, respectively, in a positive (i.e., more) and a
negative (i.e., less) indirect relationship with social distancing.
We believe that considering the role played by these important
elements of the social environment may be useful to promote the
respect of rules.

Limitations
This study has several limitations, including the use of short
and exclusively self-report measures. However, reducing the time
necessary to fill out the questionnaire appeared necessary not
only in order to increase participation but also for reducing
the burden on participants that were already distressed by the
unusual situation. Whereas several proofs of the validity of

these measures have been published, we believe that the low
construct coverage and, in some cases, the low reliability of
these instruments may have contributed to lower the size of
the observed relationships. Indeed, the explained variance in
the outcome variables was moderately low. These latter suggest
that our conclusions should not be overstated. Moreover, the
cross-sectional nature of the study prevents considerations about
causality. Finally, and most importantly, not all hypotheses
we stated were confirmed, and many results were opposite
to our expectations. Whereas in hindsight they seemed fully
reasonable and informative, we caution the reader to embrace
our conclusion critically. We believe that the exceptionality
of the situation makes our results specific to a certain social
context and to a specific historical period. Our study should
be considered akin to a social experiment, which we hope will
never be replicated.

CONCLUSION

Summarizing our study suggests that moral disengagement and
social trust can be considered important elements to consider
for promoting rule-respecting behaviors in times of emergency.
Moral disengagement, for example, can be counteracted by
taking some necessary steps suggested by social cognitive theory
(Bandura, 2016). Among the components of GST, our results
suggest that high level of trust in Government are ever beneficial,
whereas average levels of trust in others (known or not) can be
generally desirable, but somehow open the way to dysfunctional
systemic effects. Having said that, if considered with the necessary
qualifications, our results have the potential to contribute to the
understanding of the determinants of rule-respecting behaviors
during the early COVID-19 outbreak in Italy.

Indeed, whereas our results should not be overstated, they
should not be understated as well. Whereas the size of
associations was generally low, it is likely that decreasing people’s
moral disengagement or increasing GST (or both) may lead
to an accumulation of the effects of these constructs on rule-
respecting behaviors to meaningful increases in these latter over
time. Our point is that although the effects of decreasing moral
disengagement or increasing GST may be relatively small for each
single person, their cumulative implication for the society at large
can be quite large. A similar point has been already made by
Erol and Orth (2011) with regard to the (small) effects of life
outcomes on self-esteem, and it is routinely redone regarding the
(small) effects of lifesaver drugs, such as aspirin. Another point
is that the effect of the quarantine regime may have induced a
“strong situation effect,” leading to a reduction of the effect of
individual differences, and thus of their association with rule-
respecting behavior. Likely, in more liberal regime (i.e., the
ongoing “reopening phases”), individuals’ behavior may be more
variable on a single individual basis and thus more linked to ones’
own individual differences.

In sum, we recommend that the Government make a reasoned
investment in civic education programs or, more generally, in
all those interventions that may increase civic engagement (the
contrary of civic disengagement) and GST at several levels.
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We can anticipate that the gain will not be great at the beginning
but will pay in the end. By stating this, we implicitly suggest that,
in the short run, external constrain and law-enforced rules may
be more effective in reducing these behaviors, but a dual strategy
centered on short-term objective and long-term goal may likely
be more effective.

Of course, studies should go on in individuating factors that
may sustain people engaging with rule-respecting behaviors.
For this enterprise to become successful, we recommend that
researchers use a preregistered analytic plan and make their
data open to the scientific community, so that cumulative
reliable knowledge can be built. The COVID-19 outbreak
represents a unique opportunity for social science to effectively
and timely contribute to improving the well-being of our
contemporaneous society.
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In this observational study, the psychological ability to recognize the others’ fearful
expressions in Italian individuals during the pandemic COVID-19 lockdown was explored
through a behavioral task performed online. An implicit version of the traditional facial
emotion recognition task, grounded on the attentional and unconscious mechanism of
the redundant target effect, was used. The experiment was scripted through the free
software OpenSesame (Mathôt et al., 2012) and published on the Internet through the
free software Jatos (Lange et al., 2015). The Reaction Time and level of Accuracy in
detecting fearful expressions were computed. Overall, the data of 86 Italian individuals
were collected. When their performance was scored in terms of Reaction Time, the
redundant target effect did not emerge; instead, the expected effect was observed
when the level of Accuracy was considered. Overall, the performance registered in
this Italian sample in terms of accuracy was in line with previous results reported in
Scarpina et al. (2018), in which a long extended version of the same behavioral task was
used in a traditional experimental setting. This study might offer some considerations
regarding the adoption of online experiments – together with self-report surveys – to
assess the psychological and behavioral functioning during social restriction measures.

Keywords: COVID-19, facial emotion recognition, fear, social cognition, implicit behavior, online assessment

INTRODUCTION

The severe acute respiratory syndrome coronavirus 2 (COVID-19) generated a rapid and tragic
health emergency worldwide. In this pandemic, Italy was hit very hard (Gatto et al., 2020; Remuzzi
and Remuzzi, 2020), with 213.013 documented cases, with 29.315 deaths as of May 05, 2020.1 With
the “I stay at home” (Io resto a casa) decree of 2020, March 9, the Italian government declared the
entire national territory as a protected area (i.e., the lockdown): until May 04, 2020, people were
requested to move only if necessary; also, the prohibition of assembly and closure of commercial
activities was declared.

1http://www.salute.gov.it/nuovocoronavirus
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During the lockdown, people experienced social isolation and
psychological burden as well as expressed negative emotions,
such as fear, together with anger, and sadness. Overall, individuals
reported anxiety- and depressive-related symptoms (Brooks
et al., 2020; Li et al., 2020; Pfefferbaum and North, 2020;
Xiao, 2020; Wang et al., 2020). Moreover, the restraining
measures modified substantially lifestyles, social perception,
and confidence in the institutions. Nevertheless, individual
responses to the psychological distress might vary according
to the individual psychological characteristics, such as affective
temperament and attachment features (Moccia et al., 2020), but
also according to the subjective understanding of the information
from institutions and scientific panels, as well as from media and
social media, on the pandemic and its consequences (Cinelli et al.,
2020). Even though confinement and social isolation may strictly
limit the interpersonal (physical) contact, during the COVID-19
pandemic, people were easily exposed to images and narrations
with a higher emotional impact, as well as information about
others’ behaviors and emotional reactions through the media
and the social media. Moreover, information on the epidemic
and the lives of other people, especially those affected with
COVID-19, was easily obtained. Multiple technologies for the
delivery of voice communications and multimedia sessions over
internet protocol networks allowed individuals to communicate
not only verbally but also non-verbally with others (relatives,
colleagues, and friends). Nevertheless, during the quarantine,
most of the individuals shared the physical space with their
relatives and families, possibly for a longer time in comparison
with the preceding living conditions. Thus, in the case of the
COVID-19 pandemic, physical distancing did not necessarily
mean emotional distancing.

How might researchers explore individuals’ psychological
functioning during a lockdown, when face-to-face assessments
were not allowed? Online surveys were generally used, as
described in the recent works by Moccia et al. (2020) in the
Italian context. This approach may offer the advantages of
faster data collection, larger samples, and reductions in costs
when compared with the most traditional sample collection
methodologies (post, or phone); questionnaires allow collecting
the subjective and explicit description of own psychological
behavior (Scarpina et al., 2018). However, as in my knowledge, no
previous study has proposed an online behavioral task to explore
the psychological functioning in the case of social distancing.
Therefore, in the present study I described the application of
an online version of an implicit facial emotion recognition task
focused on the emotion of fear (Scarpina et al., 2018) on an
Italian sample during the COVID-19 epidemic lockdown. This
task allowed registering the individuals’ behavior when they were
exposed to fearful expressions.

The facial emotion recognition task has a long-tradition in
psychology: emotional sensitivity (Domes et al., 2009) as well
as emotional contagion (de Gelder et al., 2004; Moody et al.,
2007; Werner and Gross, 2010) can be assessed through the
measurement of individuals’ ability to decode and label the
emotion expressed by others. Human faces are a powerful
channel of non-verbal communication, mediating social
interaction, empathy, and psychological functioning: through

facial expressions, all human emotions can be communicated
to the others and automatically, rapidly, and implicitly decoded
(Vuilleumier et al., 2002). Thus, once an emotion is recognized,
people may efficiently adjust their behavior (Ekman, 1992).
In 2018, Scarpina et al. (2018) described an implicit version
of the traditional facial emotion recognition, which assesses
the participants’ behavior according to the very well-known
attentional mechanism of the “redundant target effect” (Miniussi
et al., 1998; Diano et al., 2017) applied to the facial expressions
(Tamietto et al., 2006, 2007; Tamietto and de Gelder, 2008,
2010; Won and Jiang, 2013). Since this cognitive attentional
phenomenon occurs at a very early level of the visual processing,
it is not related to a decisional or premotor mechanism (Miniussi
et al., 1998; Iacoboni and Zaidel, 2003); so, in other words,
it is an implicit and automatic process. The attentional effect
exploits in a specific behavior relative to the stimuli detection
(i.e., the Reaction Time), as shown on the left side of Figure 1:
people respond faster when two identical targets (i.e., two faces
expressing the emotion of fear) are presented simultaneously
rather than when presented alone (i.e., one fearful face).
Moreover, the competitive presence of a non-identical stimulus
(a face expressing another emotion, such as anger, or a neutral
expression) affects the velocity in detecting the target. Even
though the redundant target effect was traditionally described for
the stimulus detection (Miniussi et al., 1998), it was also reported
at the level of accuracy in recognizing correctly the target
(Tamietto et al., 2006, 2007; Scarpina et al., 2018; Figure 1, right
side), representing the ability to discriminate different emotional
expressions. Thus, higher levels of accuracy are generally
registered in the case of two identical targets or the target alone
(i.e., one fearful face) in comparison with the condition in which
it is shown together with a competitive non-identical stimulus
(Scarpina et al., 2018).

In this research, I focused on the emotion of fear. As primary
emotion, it is very critical for human survival. Fear is generally
described as a motivational state aroused by specific threatening
stimuli that give rise to defensive behavior or escape (McFarland,
1981). When we recognize the emotion of fear in the others’
facial expression, it works as an alert of a possible external danger
with which we have to deal. Phenomenologically, fear is linked to
anxiety (Steimer, 2002), which represents a generalized response
to an unknown threat or intrapersonal psychic conflict (Craig
et al., 1995). Because in the case of an epidemic the external
danger (i.e., the virus) is not visible, the others’ expression
and behavior may be an important clue about the presence
of a possible threat. Nevertheless, it was established that the
observation of others’ verbal and non-verbal behaviors may be
crucial in experiencing fear. Indeed, fears can be acquired and
learned through direct experience or indirectly through social
transmission. Interestingly, these two processes share neural
mechanisms, in which there amygdala is the core (Olsson and
Phelps, 2007; Debiec and Olsson, 2017), even in the case of
fearful stimuli that are not consciously perceived or attentionally
detected (Öhman et al., 2007).

The implicit facial emotion recognition task (Scarpina et al.,
2018) allows quantifying the participants’ behavior; in other
words, it might allow providing an experimental answer to the
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FIGURE 1 | Schematic representation of the attentional mechanism of the redundant target effect. For each experimental condition, an example of the visual
stimulus was shown. According to the effect, participants would be faster (left arrow) and more accurate (right arrow) to provide their answer in the single and
congruent conditions, in comparison with the emotional incongruent and neutral incongruent conditions, in which they were generally slower and less accurate.

following question: how do they react when they are confronting
with fearful expressions? The redundant target effect in the case
of fearful facial expressions was consistently reported in healthy
individuals; moreover, it was also observed as altered in those
clinical conditions characterized by a dysfunctional emotional
processing (see Diano et al., 2017 review). Thus, in this study,
the aim was to explore if the individuals’ behavior at the implicit
facial emotion recognition task delivered online would mirror
the previous evidence relative to the redundant target effect in
healthy individuals (Miniussi et al., 1998; Tamietto et al., 2006,
2007; Tamietto and de Gelder, 2008, 2010; Won and Jiang, 2013;
Scarpina et al., 2018).

MATERIALS AND METHODS

This study was approved by the Bioethics Commission of the
University of Turin (Italy). It was performed accordingly to the
Declaration of Helsinki’s principles (World Medical Association,
1991). The entire study was scripted through the free software
OpenSesame (Mathôt et al., 2012). It was published on the
Internet through the free software Jatos (Lange et al., 2015)
and run on a web server hosted in an AWS public cloud.
In my knowledge, at the time of this experiment, the webOS
Open Source Edition 2.02 and its interaction with the free
software Jatos was experimental and still under development. The
experiment was ran only on laptop and personal computer (thus,
no smarthphone or tablet). The experiment was long, which was
around 5 min. Participants’ recruitment was performed via social

2https://www.webosose.org/

media pages. The link for the experiment was available from April
12nd, 2020 to May 3rd, 2020 (the day before the start of the Italian
“phase 2,” when in Italy social restrictions changed).

Participants
All participants were volunteers who provided informed consent
electronically as part of the web experiment. They were free to
withdraw at any time closing the browser, and were naïve to
the rationale of the study. Participants were not remunerated
for their participation. Only Italian participants were enrolled
in this study. For each participant, demographic and social
information – as described in Table 1 – was collected.

Also, respondents answered a short survey according to a
four-point Likert scale questionnaire exploring the subjective
perception of their own psychological functioning and the level
of empathy, at the time of the experiment. Details were reported
in Table 2.

Experimental Task
A short version of the implicit facial emotion recognition
task (Scarpina et al., 2018) focused on the emotion of fear
was used. It was a go–no go task. Photographs of male
and female faces with a fearful expression were shown in
four different experimental conditions: (i) single: the fearful
face was presented on the right OR left of a fixation cross;
(ii) congruent: the fearful face was presented simultaneously
on the right AND left of the fixation cross; (iii) emotional
incongruent: the fearful face was presented on the right OR
left of the fixation cross along with a different negative
emotion (i.e., anger), or (iv) neutral incongruent: the target
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TABLE 1 | Sample’ demographical characteristics.

Percentage Statistical results

Gender
24% males χ2 = 4.63; p < 0.001
75% females
Handedness
83.7% right-handed χ2 = 99.37; p < 0.001
12.8% left-handed
3.5% ambidextrous
Age (range)
19–30 years: 41.9% χ2 = 35.48; p < 0.001
31–45 years: 39.5%
46–60 years: 14%
61 years and over: 4.7%
Level of education
8 years: 3.5% χ2 = 34.34; p < 0.001
13 years: 24.4%
16 years: 9.3%
18 years: 39.5%
More than 18 years: 6%
Living condition during the lockdown
Alone: 10.5% χ2 = 32.95; p < 0.001
Spouse/partner: 36%
Spouse/partner and children: 20.9%
Original family: 30.2%
Roommates: 2.3%
COVID-19-related symptoms
No symptoms declared: 69.8% χ2 = 3.55; p < 0.001
Not sure: 30. 2%
Certain diagnosis: 0%
Involvement in care activities
Involved: 23.3% χ2 = 66.72; p < 0.001
Not involved: 73.3%
Not sure: 3.5%

For each demographical component, the percentage of respondents for each class
was reported. The statistical result relative to the chi-square (χ2) test used to
determine a statistically significant difference between the observed frequencies in
the categories/classes of each demographical component was reported. In bold,
when the p-value was significant (≤ 0.05). N = 86.

was presented on the right OR left of the fixation cross along
with a neutral expression (Figure 1). For each experimental
condition, eight trials were shown, with 32 valid trials
overall. Moreover, eight catch trials (two for each experimental
condition) were randomly presented. Overall, the task consisted
of 40 trials. In each trial, pictures were shown for 350
ms; participants had a maximum of 1500 ms from the
onset of the visual stimuli to provide an answer. The inter-
stimulus interval varied randomly between 650 and 950 ms.
Participants were required to respond as soon as they noticed
a fearful expression, pressing a key (i.e., the letter h) on
the PC keyboard.

Analyses

Demographic Information and the Psychological
Questions
The χ2-test was used to test any differences in the
observed frequencies.

Experimental Task
Individuals who reported more than four false alarms (i.e.,
they answered in the case of a catch trial, meaning when
no target was shown) were excluded from the sample. Also,
answers provided over the threshold of 1000 ms and below the
threshold of 50 ms were not considered in the analyses. The
Reaction Time (RT) in ms from the stimulus onset relative to
the valid trials (i.e., when the target, meaning the emotion of
fear, was correctly detected) and the level of Accuracy (i.e., the
percentage of correct answers to the valid trials) were computed
for each of the four experimental conditions. Independently for
RT and percentage of accuracy, a repeated-measure ANOVA with
the within-factors of Condition (single, congruent, emotional
incongruent, neutral incongruent) was run to probe the main
hypothesis of this study. Estimated marginal mean comparisons
Bonferroni-corrected were applied in the case of a significant
main effect. Successively, in the case of a significant main effect
of Condition, the same analysis was performed introducing each
demographical component (expressed as nominal variables) to
verify the possible significant interaction with the within-subject
factor of Condition. Finally, in the case of a significant main
effect of Condition in the previous main analyses, the repeated-
measure ANOVA with the within-factors of Condition (single,
congruent, emotional incongruent, neutral incongruent) would
be computed again, introducing the score at each psychological
question (independently investigated) as a covariate, to assess the
effect of the psychological state on the main behavior.

Comparison With Previous Data
For both the RT and the level of Accuracy, an independent
sample t-test was performed independently for each experimental
condition between the performance registered in this experiment
and the performance reported in Scarpina et al. (2018), in which
25 healthy subjects (16 women, age M = 42 years; SD = 14; range
23–61; education M = 15; SD = 2; range: 8–18) were tested with
a long extended version of the task. Specifically, this previous
version consisted of overall 384 trials (32 valid trials and 16 catch
trials for each experimental condition; each condition was tested
twice). The timing of picture presentation and the inter-stimulus
interval were the same as that of the short version presented
in this study. Moreover, for each comparison, a Bayes factor
was calculated (Rouder et al., 2009) to express preference for
either the null hypothesis (no difference between the two samples’
behavior) or the alternative hypothesis (the two groups reported
a different behavior).

RESULTS

Participants
Overall, the data of 86 Italian individuals were collected. Thus,
the sample size was larger in comparison with previous studies
on the redundant target effect, such as n = 25 in Scarpina
et al. (2018), n = 25 in Tamietto et al. (2006, experiment 2);
n = 25 in Tamietto and de Gelder (2008). In Table 1, the
sample’s demographical characteristics were extensively reported.
In Table 2, the percentage of answers relative to the psychological
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TABLE 2 | Questions on the psychological functioning.

% of respondents Statistical results

1 – not at all 2 – not much 3 – somewhat 4 – very much

In this moment
I feel calm 2.3% 23.3% 72.1% 2.3% χ2 = 111.76; p < 0.001
I feel tense 20.9% 61.6% 17.4% 0% χ2 = 31.14; p < 0.001
I feel upset 17.4% 65.1% 17.4% 0% χ2 = 39.09; p < 0.001
I feel relaxed 17.4% 24.4% 54.7% 3.5% χ2 = 48.14; p < 0.001
I feel happy 11.6% 39.5% 44.2% 4.7% χ2 = 40.32; p < 0.001
I feel worried 2.3% 55.8% 39.5% 2.3% χ2 = 75.3; p < 0.001
I feel emphatic 1.2% 19.8% 53.5% 25.6% χ2 = 48.41; p < 0.001
I feel feelings that I cannot identify 51.2% 32.6% 16.3% 0% χ2 = 15.72 p < 0.001
People around me appear more anxious/afraid than usually. 11.6% 51.2% 26.7% 10.5% χ2 = 37.07; p < 0.001

Answers were provided on the four-step (from 1 to 4) Likert scale. For each of the four-step Likert scale, the percentage (%) of respondents was reported. The statistical
result relative to the chi-square (χ2) test used to determine a statistically significant difference between the observed frequencies in the steps for each psychological
question was reported. In bold, when the p-value was significant (≤0.05). N = 86.

questions was reported. Also, the results on the statistical analyses
relative to the demographical characteristics (Table 1) and the
psychological questionnaire’s ratings (Table 2) were reported.

Experimental Task
RT
No significant main effect of Condition emerged [F(3, 243) = 0.26;
p = 0.85; partial η2 = 0.003]: as shown in the Figure 2A,
participants detected fearful expression at the same speed,
independently from the experimental conditions. In different
words, no redundant target effect in the RTs emerged.

Because there was no main effect for Condition, no further
analysis on the RT was performed.

Accuracy
A significant main effect for Condition emerged [F(3,
204) = 36.18; p < 0.001; partial η2 = 0.34]. The post hoc
comparisons showed a significant different level of Accuracy
between all the experimental conditions (p ≤ 0.008), except
for the comparison of single condition vs. neutral incongruent
condition (p = 0.056). Specifically, as shown in Figure 2B,
individuals reported a significantly higher level of Accuracy
in the congruent condition and in the single condition in
comparison with the emotional incongruent condition and the
neutral incongruent condition, in line with the redundant target
effect, as described in Figure 1.

Successively, the interaction with the sample’s demographical
characteristics was investigated. A significant interaction
emerged only in the case of the between-subject factor of
Education [F(12, 192) = 2.06; p = 0.02; partial η2 = 0.11],
suggesting a different level of Accuracy within the experimental
conditions in relation to the different levels of education.
Specifically, when the post hoc comparisons were performed,
no significant difference emerged between the different levels of
education for the single condition (p ≥ 0.16). For the congruent
condition, a significant difference emerged between individuals
reporting 13 years of attended schooling (M = 100; SD = 0)
and those with more than 18 years (M = 92.31; SD = 10.01;
p = 0.018), with no other significant difference (p ≥ 0.23). When

the emotional incongruent condition was analyzed, no significant
difference emerged between the different levels of education
(p ≥ 0.55). Finally, for the neutral incongruent condition, a
significant difference emerged between the individuals that
reported 18 years of attended schooling (M = 56.22; SD = 10.84)
and individuals with more than 18 years (M = 76.18; SD = 13.35;
p = 0.11), with no other significant difference (p = 1). No other
significant interaction (p ≥ 0.06) emerged.

Successively, the effect of the psychological state on the level
of Accuracy was investigated. Only when the score relative to
the question “People around me appear more anxious/afraid
than usually” was introduced as covariate in the analyses did a
significant interaction with Condition emerge [F(3, 201) = 2.72;
p = 0.04; partial η2 = 0.003], in the absence of a significant
main effect of the covariate [F(1, 67) = 0.045; p = 0.83; partial
η2 = 0.001] (single corrected M = 70.17; SD = 1.84; congruent
corrected M = 81.14; SD = 2.55; emotional incongruent corrected
M = 56.42; SD = 2.41; neutral incongruent corrected M = 64.59;
SD = 2.38). For the other psychological questions, no main effect
of covariate or a significant interaction emerged (p> 0.05).

Comparisons With Previous Data
In Figure 3, the RT (left part) and the level of Accuracy
(right part) registered in this experiment in each experimental
condition were shown in comparison with the data reported in
Scarpina et al. (2018). In Table 3, the statistical results relative to
the comparisons between these two samples were reported.

Overall, the results relative to the independent sample t-tests
suggested no difference between the two samples’ behavior. When
the Bayes factor was computed, a preference in confirming
the null hypothesis was formulated almost for all comparisons,
except for the comparison relative to the percentage of accuracy
reported in the single condition.

DISCUSSION

This research aimed to explore the psychological ability in
detecting and recognizing fearful expressions in an Italian
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FIGURE 2 | Implicit facial emotion recognition task. (A) For each experimental condition (x-axis: single, congruent, emotional incongruent, neutral incongruent), the
mean of Reaction Time expressed in millisecond (y-axis – ms) was reported. The minimum, the lower quartile, the median, the upper quartile, the maximum, and the
outliers were shown. According to the main analyses, no difference emerged between the experimental conditions. (B) For each experimental condition (x-axis:
single, congruent, emotional incongruent, neutral incongruent), the mean of the level of Accuracy expressed in percentage (y-axis – %) was shown. Again, the
minimum, the lower quartile, the median, the upper quartile, the maximum, and the outliers were shown. According to the main analyses, significant differences
emerged between conditions, mirroring the redundant target effect.

Frontiers in Psychology | www.frontiersin.org 6 September 2020 | Volume 11 | Article 225262

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-02252 September 9, 2020 Time: 19:38 # 7

Scarpina Fear Recognition During the COVID-19 Epidemic

FIGURE 3 | Comparison with the data reported in Scarpina et al. (2018). (A) The mean (lines) and standard error (vertical lines) relative to Reaction Time expressed in
milliseconds (y-axis – ms) for each experimental condition (x-axis: single, congruent, emotional incongruent, neutral incongruent) was reported for the sample (n = 86)
of the present experiment (dark gray lines) and the sample (n = 20) in Scarpina et al. (2018) (light gray lines). (B) The mean (bars) and the standard error (vertical lines)
relative to the level of Accuracy expressed in percentage (y-axis – %) for each experimental condition (x-axis: single, congruent, emotional incongruent, neutral
incongruent) were reported for the sample (n = 86) of the present experiment (dark gray bars) and the sample (n = 20) in Scarpina et al. (2018) (light gray bars).

sample, during the lockdown in the COVID-19 pandemic,
through an online experiment. To this aim, the implicit facial
emotion recognition task (Scarpina et al., 2018) grounded on the
attentional mechanism of the redundant target effect (Miniussi
et al., 1998; Tamietto et al., 2006, 2007; Tamietto and de Gelder,
2008, 2010; Won and Jiang, 2013) was delivered on the Internet
through the free software Jatos (Lange et al., 2015).

When the performance was described in terms of Reaction
Time, representing the index relative to the ability in detecting

fearful stimuli, the expected redundant target effect was not
observed. Individuals reported a similar reaction time in all four
experimental conditions, independently from the concurrent
presence of another emotional or neutral stimulus, as shown in
Figure 2A. This result noticeably contrasted with large previous
evidence (such as Miniussi et al., 1998; Iacoboni and Zaidel,
2003; Tamietto et al., 2007; Tamietto and de Gelder, 2008;
Scarpina et al., 2018) (for a review on the topic, Diano et al.,
2017), according to which the speed of processing (i.e., the
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TABLE 3 | Statistical comparison with the data reported in Scarpina et al. (2018).

Reaction time in milliseconds Level of accuracy in percentage

Single Congruent Emotional
incongruent

Neutral
incongruent

Single Congruent Emotional
incongruent

Neutral
incongruent

Present study
n = 86

M 362 352 351 351 69.46 79.06 54.77 61.57

SD 139 156 157 185 15.6 21.58 19.99 20.23

Scarpina et al.
(2018) n = 25

M 340 372 405 371 76.62 72.5 62.31 63

SD 42 42 73 64 16.8 20.68 18.93 19.83

df = 104 t 0.69 0.56 1.46 0.47 1.82 1.23 1.53 0.28

p-value 0.48 0.57 0.13 0.63 0.07 0.22 0.12 0.77

Cohen’s d 0.21 0.17 0.44 0.14 0.36 0.31 0.38 0.07

95% CI −40.49 to
84.49

−29.99 to
49.99

−125.54
to17.54

−103.43 to
63.43

−14.95 to
0.63

−3.98 to
17.1

−17.28 to
2.2

−11.35 to
8.49

Bayes factor in favor
of the hypothesis

1.56
null

1.5
null

1.25
null

1.43
null

1.28
alternative

1.35
null

1.1
null

1.22
null

For each experimental condition (single, congruent, emotional incongruent, neutral incongruent), the mean (M) and standard deviation (SD) relative to Reaction Time
(expressed in milliseconds–left part) and the level of Accuracy (expressed in percentage–right part) were shown for the sample of this study and the sample reported in
Scarpina et al. (2018). To verify any possible difference between the data relative to the two samples, an independent sample t-test was used; the results (i.e., t-value,
p-value, degrees of freedom (df), Cohen’s d, and the 95% standard symmetric confidence interval (CI)) were reported. In bold, any significant result (p-value ≤ 0.05). Since
no significant difference emerged, the Bayes factor was calculated and here reported. Also, the preference in confirming the null hypothesis (i.e., no difference between
the samples) or the alternative hypothesis (i.e., a difference between the samples, in bold) was reported.

reaction time) is reported to be significantly different between
the experimental conditions. Specifically, the reaction time
in the case of simultaneous but incongruent (emotional and
neutral) emotional stimuli was generally reported to be slower
in comparison with the case of congruent or single stimuli, as
shown in Figure 1. However, when the data collected in the
present experiment was compared with the data reported in
Scarpina et al. (2018), collected through an extended version
of the task run in a traditional experimental setting before the
pandemic, no difference in the behavioral performances emerged.
However, this absence of a difference between them might be
due to the larger standard deviation of the data distribution
observed in the data collected through the online version in
comparison with Scarpina et al. (2018) (Table 3). Indeed, some
cautions should be necessary for interpreting this result. Indeed,
when an experimental task is run online, technical criticisms
(that cannot be solved remotely) in terms of timing (such as
the accurate timing of visual stimuli presentation, or of the
subjective responses) and mostly related to the participants’
bandwidth should be considered. The discussion of such timing
issues is out of the scope of the present manuscript; however,
further comments on the constraints of online behavioral tasks
were reported by Crump et al. (2013) and, more recently,
by Anwyl-Irvine et al. (2020). Because of the criticisms on
the RT, it is highly recommendable to rate the individual’s
performance accordingly to an index (such as the percentage
of the level of Accuracy) registered independently from the
timing. Crucially, the redundant target effect was observed when
the sample’s performance was assessed in terms of the level
of Accuracy: individuals were more accurate in recognizing
fear when expressed by two identical faces, or only one face,
in comparison to the condition in which the emotion was
presented together with a face expressing another emotion,
such as anger, or a neutral expression. When the sample’

performance of this study was compared with the results reported
in Scarpina et al. (2018), no difference emerged. The results
relative to the level of Accuracy seemed to suggest a preserved
ability in recognizing fearful expression; instead, the results
relative to Reaction Time appeared to be less clear. Interestingly,
the level of Accuracy in recognizing correctly others’ fearful
expressions seemed to be related to the respondents’ subjective
perception of the others’ emotional functioning (i.e., how the
others appeared to me), rather than by the self-description
relative to their own psychological functioning (i.e., how I
feel). In this experiment, few questions were used to investigate
explicitly the subjective psychological functioning; instead, no
clinical psychological questionnaires were adopted, because of
two technical issues. First, the use of extended psychological
questionnaires would cause an increase in the time frame
of the experiment. Moreover, while the software OpenSesame
(Mathôt et al., 2012) allows implementing questionnaires,
some technical criticisms emerged in the interaction with the
software Jatos (Lange et al., 2015). Nevertheless, these technical
criticisms might be weighted considering that the software
adopted in this study allowed me to propose an open-source
tool. Another criticism of the present study might be the
shortness of the task presented in this paper in comparison
with the long version (384 trials) of the original task (Scarpina
et al., 2018). Even though a higher number of trials might
be preferable to test an attentional mechanism (likewise the
redundant target effect), a task longer than 40 trials would
dramatically increase the risk of dropout or decrease the
subjective level of vigilance and concentration over time (Crump
et al., 2013; Anwyl-Irvine et al., 2020). When a traditional test
is tuned in a computerized version, it should be considered
at a new different test (Bauer et al., 2012); however, no
further test to verify the replicability and reproducibility of
the redundant target effect through the short version of
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Scarpina et al. (2018)’s task was done, because of the Italian
lockdown. Thus, successive data collection, when the COVID-
19 pandemic will be hopefully solved, should be necessary. I
would underline that an online behavioral measurement cannot
have the same level of accuracy than in any measurements
performed in devoted and controlled experimental settings.
Nevertheless, in the case of social restrictions as during the
COVID-19 pandemic, online testing might represent a possible
tool to verify larger samples’ psychological functioning. Finally,
the sample collected in this study was heterogeneous, as
traditionally observed in the case of online, and thus random,
sampling. Nevertheless, it would be important to remark that
no respondents reported COVID-19 symptoms at the time of
the experiment or before. On the other hand, the majority of
the respondents declared no symptoms, even though no clinical
confirmation was available.

This preliminary study might offer a new perspective on
the applicability of an online experiment focused on the facial
emotion recognition ability to remotely assess the individuals’
psychological functioning, through a behavioral approach. The
open-source nature of this task will easily allow its future
application and updates. For example, although only fear was
investigated here, all the other emotions, such as anger or
sadness, can be assessed through the implicit facial emotion
recognition task, as done in Scarpina et al. (2018). Thus, the
online assessment and monitoring of the psychological well-
being and emotional functioning, assessing both the object
behavior (i.e., the way individuals act) through cognitive tasks
and the subjective perception (i.e., the way individual think to
act), through questionnaires, may be necessary, especially in the
case of possible long-term maintenances of social restriction
measurements. Notably, a higher exposition of others’ negative
emotions may in turn impact on subjective emotional reactivity
(the internal bodily signals, i.e., interoception, Craig, 2002),
emotion recognition, and emotional regulation in terms of
social cognition (Craig, 2002; Adolfi et al., 2017; Critchley and
Garfinkel, 2017). As suggested by SARS and Ebola outbreaks
(Maunder et al., 2003; Person et al., 2004; McMahon et al., 2016),
fear toward the epidemic could have negative consequences in

terms of adherence to social restrictions. This topic might be
very relevant in the case of a gradual loosening of confinement
measures, but with the maintenance of social restrictions and
social distancing, as done in Italy from 2020 May 4th (i.e., “Phase
two”), a situation that was described by the Italian Prime Minister
Giuseppe Conte as an era “of responsibility and coexistence with
the virus,” during a televised address to the Italians.
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The COVID-19 pandemic restricts people’s activities and makes consumer businesses
suffered. This study explored the relationship between the perceived severity of
COVID-19 and the post-pandemic consumption willingness. Study 1 surveyed 1464
Chinese people in March 2020, found the perceived severity of COVID-19 during
the pandemic significantly increased the willingness to consume post-pandemic, and
boredom stemming from limited activities and sensation-seeking expressions mediated
this effect. Study 2 conducted an experiment with 174 participants in August 2020,
found a high level of perceived severity of COVID-19 and the experience of life tedium
during the pandemic significantly increased individuals’ impulsive buying tendencies
after the pandemic. The results suggested the level of perceived severity of COVID-19
may influence people’s post-pandemic consumption patterns.

Keywords: COVID-19, boredom, changes in sensation-seeking expressions, consumption willingness, impulsive
buying

INTRODUCTION

No one could have predicted the second decade of the 21st century would begin with a global
super pandemic. In just a few months, the novel coronavirus (COVID-19) swallowed more than
3,000 lives and infected more than 80,000 people in China. The Chinese government established
unprecedented measures and suspended almost all social activities throughout the country to
combat the virus. Although these measures have effectively slowed down the spread of the virus,
society has paid a considerable price, especially consumer enterprises. The iResearch Consulting
Group (2020) report stated that businesses such as catering, tourism, and transportation were
struck during the pandemic due to the order to enforce social distancing, with the net consumer
population falling by more than 80%. A column analysis of Beijing Business Daily (2020) also
reported the sharp drop in customers from the pandemic led to small and medium-sized retailing
and catering enterprises to lose nearly 90% of their income, leaving many businesses in decay. The
pandemic hit China’s consumer economy hard in the first quarter of 2020, creating a secondary
disaster from COVID-19.

With the pandemic gradually controlled in China, many Chinese businesses have their hopes
on a consumption rebound after the pandemic. The Ministry of Commerce of China reported
a rebound in consumption in April 2020 (People’s News, 2020). Many business analysts also
agree that a spending spree may occur after the pandemic (Beijing Business Daily, 2020;

Frontiers in Psychology | www.frontiersin.org 1 September 2020 | Volume 11 | Article 56778467

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://doi.org/10.3389/fpsyg.2020.567784
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3389/fpsyg.2020.567784
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyg.2020.567784&domain=pdf&date_stamp=2020-09-16
https://www.frontiersin.org/articles/10.3389/fpsyg.2020.567784/full
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-567784 September 14, 2020 Time: 20:9 # 2

Deng et al. COVID-19 and Post-pandemic Consumption Willingness

iResearch Consulting Group, 2020). However, what is the
psychological reasons for the rise in consumer willingness
after the pandemic? Existing research lacks an explanation.
This study explores the psychological mechanisms between
the perceived severity of COVID-19 and the post-pandemic
consumption willingness. We found that during the pandemic,
the perceived severity of COVID-19 leads to an increase in
boredom state and sensation-seeking expression, which makes
the purchasing activity after the pandemic becomes more
attractive. We hope this study could provide a reference for
similar follow-up researches and consumer enterprises’ post-
pandemic business planning.

THEORETICAL BACKGROUND AND
HYPOTHESIS

Perceived Severity of COVID-19,
Boredom From Limited Activities, and
Sensation-Seeking Expressions
The COVID-19 pandemic quickly made headlines in global
media after Dr. Zhong Nanshan indicated on the China Central
Television (CCTV) News Channel that “it can affirm that
this novel coronavirus has human-to-human transmission” on
January 20, 2020, and the public soon began to realize the
seriousness of the coronavirus. Wuhan city quickly locked
down on January 23 after Dr. Zhong’s interview. A week later,
all provinces and regions across China launched a first-level
public health emergency response (Xinhua News Agency, 2020).
Local governments quickly initiated a series of rigorous control
methods, such as comprehensive screening and quarantining
suspected cases, close monitoring and tracking their contacts, and
actively promoting scientific knowledge and expert consensus on
coronavirus prevention. However, at the same time, many rumors
about the pandemic spread rapidly through online social media,
generating a great deal of panic (Wang et al., 2020). Li J. et al.
(2020)’s survey of 4,607 Chinese people in February 2020 showed
the perceived severity of COVID-19 was as high as 4.09 out of
5 (SD = 0.59), which demonstrated that these pandemic-related
incidents put people on high alert and led to a dramatic increase
in the perceived severity of COVID-19.

The health belief model proposes that perceived severity
refers to an individual’s subjective perception of a disease’s
serious state, which is influenced by a range of factors related
to the current existing reality and anticipation of future events
(Green and Murphy, 2014). Weinstein (2000) demonstrated
that a high perceived severity of disease causes proactive
health-protection behaviors. “Washing hands frequently, wearing
masks, not gathering and going out” are the COVID-19 control
requirements strongly advocated by the Chinese Government
(Xinhua News Agency, 2020). Chinese people actively followed
the above pandemic-control instructions when the perceived
severity of COVID-19 increased, obeying social distancing rules
and locking themselves at home. The survey of Li J. et al. (2020)
showed that Chinese people’s social participation levels during
the pandemic were as low as 1.75 out of 5 (SD = 0.77) since

February 2020. Although people’s proactive health-protection
behaviors do effectively slowed the spread of coronavirus,
the limited activities have also caused a sudden increase in
psychological pressure, resulting in different degrees of mental
stress (Qiu et al., 2020; Xiang et al., 2020; Zhang et al., 2020).

This study paid particular attention to a psychological
consequence of limited activities for a long time: boredom.
Boredom is an aversive experience of wanting but not being
able to engage in satisfying activities, which occurs when people
are unable to focus on desired tasks (Eastwood et al., 2012).
Boredom can be seen as a situational state that lacks novel stimuli
over a period of time, and low arousal is the most dominant
feature of boredom (van Hooft and van Hooff, 2018). The arousal
theory states that individuals need a certain amount of external
stimulation to maintain the desired activities required by the
body; otherwise, they may feel uncomfortable (Reisenzein, 2017).
Individuals prefer a moderate level of stimulus; being in a high or
low degree of arousal for a long time causes discomfort. A higher
level of arousal makes people feel excited, but it also makes
them feel nervous, anxious, and irritable. A lower level of arousal
makes people feel relaxed; however, it may also cause weariness,
depression, and most importantly, boredom (Picard et al., 2016).

A high level of perceived severity of COVID-19 makes most
Chinese people exhibit active health-protection behaviors and
stay at home, which significantly limits the social activities
people can enjoy. Simple and repetitive external stimuli
reduce individuals’ arousal levels and create boredom (van
Tilburg and Igou, 2017). Long-term activity limitations made
people experienced repetitive and monotonous external stimuli;
consequently, people’s arousal levels during the pandemic were
far below the average (Chao et al., 2020). Although the optimal
amount of external stimulation preferred by each individual
varies, the long social distancing period has generally caused
high levels of boredom in most of the population (Li W. et al.,
2020). There were always those who ventured onto the streets
and even gathered to play mahjong during the pandemic, despite
government calls to reduce going out and gathering (NPR, 2020).
The above cases demonstrate that the pandemic restrictions
significantly increased people’s boredom.

Long-term boredom states can cause individuals to actively
seek out more and stronger complex external stimuli (Reisenzein,
2017). We suggest that the boredom stemming from limited
activities during the pandemic leads to an increase in sensation-
seeking expression. Sensation-seeking refers to people’s desire
for a novel, exciting, and complicated feeling or experience
(Zuckerman, 2010). Most researchers conceptualize sensation-
seeking as a stable trait (Zuckerman and Aluja, 2015). However,
the degree of expression of this trait may be affected by a long
period of boredom due to limited activities. Trait activation
theory highlights that situational cues may affect how an
individual expresses his or her traits (Tett and Burnett, 2003).
Lynne-Landsman et al. (2011) found that the social environment
influences an individual’s sensation-seeking expression. Lydon-
Staley et al. (2020) also showed that individuals express
higher than usual sensation-seeking behaviors during the days
they consume alcohol, demonstrating that sensation-seeking
expression has a within-person variability. Therefore, although
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the trait of sensation-seeking is relatively stable, one’s expression
of sensation-seeking may change depending on the situation.
As stated above, elevated perceived severity of COVID-19 led
to active health-protective behaviors that made people afraid
to leave their homes. Consequently, the monotony of repetitive
life from activity limitations reduced people’s arousal levels and
increased people’s feelings of boredom (Chao et al., 2020), which
resulted in increased sensation-seeking expressions (Dahlen et al.,
2004; Jiang et al., 2009; Jee et al., 2010). Those processes let people
need more and stronger external stimuli to achieve the desired
state of arousal; otherwise, people may feel unpleasant (Zhang
et al., 2016). The above mental changes provide a psychological
basis for the increased post-pandemic consumption willingness.

Boredom From Limited Activities,
Sensation-Seeking Expressions, and
Post-pandemic Consumption
Willingness
People’s increased boredom from limited activities and sensation-
seeking expressions during the pandemic gave us good reason
to speculate that people’s willingness to consume and impulsive
buying tendencies may climb significantly after the pandemic is
effectively controlled. By satisfying an individual’s needs through
payment, consumption is an effective means to elevate arousal
levels (Batra and Ghoshal, 2017; Koles et al., 2018). Yan et al.
(2016) demonstrated that individuals’ willingness to consume
would greatly increase if they try to seek external stimuli
to enhance their arousal. Sundström et al. (2019) found that
boredom is one of the primary motivators driving people’s buying
behavior. Consumers are easily attracted by stimuli, such as
advertisements and discounts, when they are bored. Deng and
Gao (2015) also showed that sensation-seeking makes individuals
actively pursue complex stimuli, so a high level of sensation-
seeking expression may result in a significant willingness to
consume. As stated above, during the pandemic, a high level of
perceived severity of COVID-19 made people reluctant to engage
with the outside world (Qiu et al., 2020). The long period of
physical and psychological limitations severely deprived people
of external stimuli, resulting in increased boredom and sensation-
seeking expressions (Chao et al., 2020; Droit-Volet et al., 2020;
Kim, 2020). We suggest that after the COVID-19 pandemic is
effectively controlled, people are highly likely to engage in a
variety of consumption activities precisely because shopping is
a complex stimulus that can relieve consumers’ boredom state
(Sundström et al., 2019) and satisfy their sensation-seeking needs
(Punj, 2011; Deng and Gao, 2015). We hypothesize the following
based on the above reasoning:

H1: The perceived severity of COVID-19 during the pandemic
will increase the post-pandemic consumption willingness.

H2: The above effect is mediated by boredom from limited
activities and sensation-seeking expressions.

Boredom states and sensation-seeking expressions are
usually associated with impulse buying because it is a strong
psychological stimulus that brings great satisfaction (Dahlen
et al., 2004; Iyer et al., 2020). We speculate that since the
perceived severity of COVID-19 made an increase in boredom

and sensation-seeking expression, it is very likely that the
perceived severity of COVID-19 will lead to an elevated
impulsivity buying tendency after the pandemic is effectively
controlled. The experience of life tedium during the pandemic
will play a moderating role in this impact. During the quarantine,
many people were restless because of the tedium of life, but many
people also found new pleasures, such as cooking or learning
a new musical instrument (Droit-Volet et al., 2020). Due to
the experience of life tedium greatly improves one’s boredom
states and sensation-seeking expressions, we suggest that the
impulse buying tendency after the pandemic may decrease if
an individual’s prolonged homestay was filled with new things.
Conversely, an individual’s tendency to impulsively buying after
the pandemic may significantly increase if he or she felt life was
tedious during a long period of quarantine. We hypothesized the
following based on the above reasoning:

H3: High levels of perceived severity of COVID-19 and
experience of life tedium during the pandemic significantly
increased individuals’ impulse buying tendency after the pandemic.

We tested the three above hypotheses through two studies.
A questionnaire modeling tested H1 and H2, which provided an
aggregate survey of the relationship between perceived severity
of COVID-19 and post-pandemic consumption willingness, as
well as the mediators between them. A behavioral experiment
tested H3, which provided evidence of how the perceived
severity of COVID-19 and the experience of life tedium
during the pandemic affected one’s impulse buying tendency
after the pandemic.

STUDY 1

Study 1 aims to use the questionnaire modeling method to
test H1 and H2 (i.e., whether perceived severity of COVID-19
increased ones’ post-pandemic consumption willingness through
the mediating roles of boredom from limited activities and
sensation-seeking expressions). We conducted this study in
March 2020. At this time, the number of new COVID-19 cases
in China has been gradually decreasing, but the overall situation
of the pandemic is still serious.

Procedure and Participants
We posted a set of questionnaires on a Chinese web-based
survey platform on March 15, 2020. Within 3 days, 1464 people
responded in full for a small cash reward. The participants (665
females, Mage = 28.40, SD = 6.84) came from all regions in China.
Among them, 247 were students (16.90%), 1079 had formal
jobs (73.70%), 34 had part-time jobs (2.30%), 92 were freelance
(6.30%), and 12 were unemployed (0.80%).

Measures
We asked participants to respond to the questionnaires in the
following order (see Supplementary Material for full items).

Perceived Severity of COVID-19
Referring to the “COVID-19 Pandemic Perception Questionnaire
(2nd round),” published by the Sun Yat-sen University team
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(2020), 6 items suitable for the topic of this study were selected
after authors’ discussion (e.g., “I often suspect that people around
me may be infected by the coronavirus.”) Participants responded
on a 5-point Likert scale from 1 (very much disagree) to 5
(very much agree), with higher scores indicating a higher level of
perceived severity of COVID-19. In this study, the 6 items have a
good unidimensional structural validity (goodness-of-fit of CFA:
χ2 = 50.58, df = 9, RMSEA = 0.06, SRMR = 0.02, CFI = 0.98,
TLI = 0.97), with factor loading between 0.74 and 0.48 and the
Cronbach’s α is 0.81.

Boredom From Limited Activities
We adopted the low arousal subscale of the Chinese
Multidimensional State Boredom Scale (CMSBS), which
was developed by Liu et al. (2013). The CMSBS contains five
subscales: inattentiveness, perceived slowing of time, low arousal,
high arousal, and a desire to engage in more exciting activities.
Of these, the low arousal state best suits this study because
compared with the other four subscales, it best described a low
mental arousal state. This subscale consists of 5 items. The phrase
“during the period of home staying” was added to each item,
for example, “during the period of home staying, everything is
repetitive and boring for me because of the restrictions on my
activities.” Participants responded on a 5-point Likert scale from
1 (very much disagree) to 5 (very much agree), with higher scores
indicating a higher boredom state during the pandemic. In this
study, the Cronbach’s α of this subscale is 0.86.

Sensation-Seeking Expression
Several instruments have been developed for different research
purposes for assessing sensation-seeking. The 40-item Sensation-
Seeking Scale Form V (SSS-V) is the most widely used among
these instruments (Zuckerman and Aluja, 2015). However,
large-scale surveys require a shorter measurement tool, and
sensation-seeking expression closely relates to an individual’s
culture (Wang et al., 2000; Agrusa et al., 2007). Therefore, we
adopted the Chinese Brief Sensation-seeking Scale in this study,
which Hoyle et al. (2002) derived from the SSS-V and Chen
et al. (2013) culturally adapted. This scale consists of 8 items
and mainly measures the behavioral tendencies of sensation-
seeking individuals. The phrase “during the pandemic” was
added before each item to evaluate participants’ sensation-
seeking expressions during that period, for example, “during
the pandemic, I always liked to do things that I had not done
before.” Participants responded on a 5-point Likert scale from
1 (very much disagree) to 5 (very much agree), with higher
scores indicating a higher sensation-seeking tendency during the
pandemic. The Cronbach’s α of this scale was 0.76 in this study.

Post-pandemic Consumption Willingness
Six items were developed to measure this variable based on the
general psychometric procedure, i.e., when the pandemic is over,
“. . .I want to go out and eat some delicious food”, “. . .I want
to have more shopping and buying”, “. . .I will compensate for
my pent-up spend desire and satisfy myself by buying more
things”, “. . .my consumption desire will increase significantly
than before the pandemic”, “. . .I want to buy something that I

haven’t bought before”, and“. . .I will spend more and have fun
in time.” Participants responded on a 5-point Likert scale from 1
(very much disagree) to 5 (very much agree), with higher scores
indicating a higher post-pandemic consumption willingness. The
6 items have a good unidimensional structural validity (goodness-
of-fit of Confirmatory Factor Analysis: χ2 = 24.92, df = 9,
RMSEA = 0.04, SRMR = 0.02, CFI = 0.99, TLI = 0.99) in
this study, with factor loading between 0.79 and 0.39 and the
Cronbach’s α is 0.82.

Control Variables
Considering the pandemic affected many people’s financial
income, which is a significant consumption-related factor,
this study also asks the question “has the pandemic affected
your economic income?” Participants answered on a 5-point
Likert scale from 1 (no impact at all) to 5 (the impact is
huge). Furthermore, considering that life satisfaction during
the pandemic may also affect the post-pandemic consumption
willingness, this study adopted a single-item scale developed by
Cheung and Lucas (2014) (i.e., “in general, are you satisfied with
your life situation during the pandemic?”) Participants responded
on a 5-point Likert scale from 1 (very much disagree) to 5
(very much agree).

Results
First, we examined the differences of post-pandemic
consumption willingness between demographic variables. An
independent t-test found the score of females on post-pandemic
consumption willingness (Mfemales = 3.89, SD = 0.76) was slightly
higher than that of males (Mmales = 3.81, SD = 0.79), but the
difference was not significant [t(1462) = 1.90, p = 0.057, Cohen’s
d = 0.10]. The correlation between age and post-pandemic
consumption willingness also failed to reach a significant level
(r = −0.05, p = 0.052). Those results demonstrated that the
post-pandemic consumption willingness is a general trend, with
little change in demographics.

Next, Table 1 shows the Pearson correlations between
variables. A significant positive correlation can be found
between the perceived severity of COVID-19 and post-pandemic
consumption willingness (r = 0.29, p < 0.001). Furthermore,
there were also significant positive correlations between boredom
from limited activities (r = 0.26, p < 0.001) and sensation-seeking
expressions (r = 0.37, p < 0.001) regarding the post-pandemic
consumption willingness.

In addition, the impact of the pandemic on income
significantly and positively correlated with the post-pandemic
consumption willingness, but the effect size was at a low level
(r = 0.10, p < 0.001). Life satisfaction during the pandemic did
not significantly correlate with the post-pandemic consumption
willingness (r = 0.05, p = 0.059). The results suggested little
relationship exists between the two control variables and the
dependent variable.

We used a structural equation model to further test H1 and
H2 based on Hayes’ (2013) Model 6. Our model contained
both observed and latent variables and was computed with 2000
bootstrapping through Maximum-Likelihood Estimation. The
model’s goodness-of-fit was acceptable (χ2 = 1850.32, df = 265,
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TABLE 1 | Pearson correlations between variables (N = 1464).

M SD 1 2 3 4 5

1. Perceived severity of COVID-19 3.33 0.87 –

2. Boredom from limited activities 3.19 0.96 0.53*** –

3. Sensation-seeking expressions 3.10 0.71 0.43*** 0.52*** –

4. Post-pandemic consumption willingness 3.84 0.78 0.29*** 0.26*** 0.37*** –

5. Impact of the pandemic on income 3.62 1.14 0.31*** 0.27*** 0.24*** 0.10*** –

6. Life satisfaction during the pandemic 3.23 0.99 −0.12*** −0.20*** 0.03 0.05 −0.04

***p < 0.001.

RMSEA = 0.06, SRMR = 0.08, CFI = 0.89, TLI = 0.87). The
results indicated the perceived severity of COVID-19 had led to a
significant increase in boredom from limited activities (β = 0.63,
p < 0.001), which then result in a significant rise in sensation-
seeking expressions (β = 0.31, p < 0.001), and eventually
made a significantly elevation in post-pandemic consumption
willingness (β = 0.33, p < 0.001).

Figure 1 also shown that the effect of boredom from limited
activities on post-pandemic consumption willingness was not
significant (β = 0.04, p = 0.402), as well as the indirect effect
through boredom only (β = 0.02, p = 0.404). Therefore, the
indirect effects of the perceived severity of COVID-19 on
post-pandemic consumption willingness were realized through
sensation-seeking expressions only (β = 0.07, p < 0.001),
and boredom and sensation-seeking expressions in succession
(β = 0.06, p < 0.001). The total indirect effects (β = 0.16,
p < 0.001) account for almost half of the total effects (β = 0.33,
p < 0.001).

Discussion
Study 1 supports H1 and H2. It shows a general trend
that the perceived severity of COVID-19 could lead to
increased boredom from limited activities, then result in
heightened sensation-seeking expressions. As a consequence,
these changes led to a raised post-pandemic consumption
willingness. The results of Study 1 indicate that in March
2020, in which the pandemic in China was still severe, the
perceived severity of COVID-19 was closely related with a
climbed post-pandemic consumption willingness. Boredom and
sensation-seeking expressions are often associated with impulsive
consumption (Dahlen et al., 2004; Sundström et al., 2019), so does
the perceived severity of COVID-19 makes people more likely
to consume impulsively after the pandemic? We examined this
speculation in Study 2.

STUDY 2

Study 2 aims to replicate and extend the findings of Study
1. We examined whether the perceived severity of COVID-
19 and the experience of life tedium during the pandemic
elevated people’s impulsive buying tendencies after the pandemic
was effectively controlled by manipulating these two variables
(i.e., test H2). We conducted a behavioral experiment in
August 2020. At this time, the pandemic has been brought

under control in most parts of China, with only a few
sporadic new cases.

Participants and Procedure
Participants (174 people, 74 females, Mage = 28.06, SD = 6.78)
from a Chinese web-based survey platform were randomly
assigned to a 2 (perceived severity of COVID-19: severe vs.
not severe) × 2 (experience of life tedium: tedious vs. not
tedious) between-subjects design from August 4–6, 2020. In
the manipulation of the perceived severity of COVID-19, the
severe group watched a 90-s news video that emphasizing the
virus was still serious in China. The not-severe group watched
a similar length video; however, that video stating the COVID-
19 pandemic was effectively controlled in China. Both news
videos were clipped from authoritative Chinese media outlets (see
Supplementary Material). In the manipulation of the experience
of life tedium during the pandemic, the tedious group was asked
to describe in detail “how your life was repetitive and tedious
during the long period of home staying.” The not-tedious group
was asked “how your life was full of new things during the long
period of home staying.” Next, all participants were required to
respond to the following items from 1 (very much disagree) to 5
(very much agree).

Items for Manipulation Check
Three items from Xin (2020) were adopted to measure
participants’ perceived severity of COVID-19 (e.g., “I feel that
if I am not careful, my family or I am very likely to infected by
the coronavirus,” “I feel that the current pandemic situation is
very serious,” and “I feel that it is tough to control the pandemic
effectively.”) The Cronbach’s α of those three items is 0.78. Two
items from Study 1 were used to measure participants’ experience
of life tedium during the pandemic (one from the Boredom
Scale: “during the period of home staying, everything is repetitive
and boring for me because of the restrictions on my activities”
and one from the Sensation-seeking Scale: “during the period
of home staying, I would do anything as long as it exciting and
stimulating.”) The Cronbach’s α of those two items is 0.86.

Items for Impulsive Buying Tendencies After the
Pandemic
Participants were first asked to read the following text: “Now,
except for a few regions, the pandemic in China has been
effectively controlled. In your community, several large shopping
malls are planning a large-scale shopping festival, and they will
cater to all aspects of the consumer needs such as household
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FIGURE 1 | Perceived severity of COVID-19 results in an increased post-pandemic consumption willingness through the mediating roles of boredom from limited
activities and sensation-seeking expressions (Study 1). Numbers are the standardized path coefficient, ***p < 0.001.

goods, entertainment, leisure, sports, and many more.” Then,
participants were required to respond to the following five items
revised from Sharma et al. (2014): In this shopping festival, I
“. . .will not think too much before buying what I like”; “. . .will
buy things if I like it”; “. . .will tempted to choose what I
like”; “. . .will not think too much about the consequences of
choosing what I like”; and “. . .will chose what I like as quickly
as possible, before I change my mind.” The Cronbach’s α of
those items is 0.80.

Results
Independent t-tests showed the manipulation of the perceived
severity of COVID-19 [Msevere (not severe) = 3.43(2.38),
SDsevere (not severe) = 0.91(0.72), t(172) = 8.49, p < 0.001, Cohen’s
d = 1.29] and the experience of life tedium during the pandemic
[Mtedious (not tedious) = 3.98(2.90), SDtedious (not tedious) = 0.77(1.14),
t(172) = 7.33, p < 0.001, Cohen’s d = 1.11] were both effective.
A 2 × 2 ANOVA on impulsive buying tendencies after the
pandemic revealed two significant main effects [perceived
severity of COVID-19: F(1, 170) = 34.39, p < 0.001, η2

p = 0.17;
experience of life tedium during the pandemic: F(1, 170) = 14.08,
p < 0.001, η2

p = 0.08] and a significant interaction [F(1,
170) = 10.34, p = 0.002, η2

p = 0.06].
Post Hoc tests found that participants’ post-pandemic

impulsive buying tendencies was the highest in the condition
of high perceived severity of COVID-19 and high experience
of life tedium during the pandemic (Msevere and tedious = 3.93,
SD = 0.50), which was significantly higher than the condition
of high perceived severity and low experience of life tedium

[Msevere and not tedious = 3.26, SD = 0.81, t(170) = 4.84,
ptukey < 0.001, Cohen’s d = 1.06], the condition of low
perceived severity and high experience of life tedium
[Mnot severe and tedious = 3.05, SD = 0.58, t(170) = 6.45,
ptukey < 0.001, Cohen’s d = 1.38], and the condition of
low perceived severity and low experience of life tedium
[Mnot severe and not tedious = 3.00, SD = 0.58, t(170) = 6.76,
ptukey < 0.001, Cohen’s d = 1.46]. See Figure 2.

Discussion
The results of Study 2 support H2. The perceived severity
of COVID-19 and the experience of life tedium during the
pandemic jointly influenced people’s impulsive buying tendencies
after the pandemic. It indicates that in August 2020, in which
the pandemic in China was basically controlled, people are more
likely to satisfy their stimulus-seeking needs through impulse
consumption if they are at high levels of both variables.

GENERAL DISCUSSION

COVID-19 and Post-pandemic
Consumption Willingness
Studies have shown that whether in China (Yuan et al., 2020),
the United Kingdom (Chronopoulos et al., 2020), Scandinavia
countries (Andersen et al., 2020), or the United States (Cox et al.,
2020), the COVID-19 pandemic limited consumers’ activity and
led to a significant decline in spending. Our findings suggest
this phenomenon may change after the pandemic is adequately
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FIGURE 2 | Participants’ impulsive buying tendencies after the pandemic
across different conditions (Study 2). Error bars are 95% confidence intervals.

controlled. Based on the survey results of 1464 people (Study 1) in
March 2020, we see that individuals’ post-pandemic consumption
willingness is relatively high (3.84 out of 5, SD = 0.78), which
implies people’s spending may bounce back after the pandemic.

We suggest the psychological basis for this potential post-
pandemic consumption rebound is that individuals are motivated
to seek external stimuli to relieve the boredom stemmed from
limited activities and to satisfy their sensation-seeking needs.
The arousal theory demonstrates that simple and repetitive
stimuli reduce individuals’ arousal levels. In the long run,
people may actively seek out more significant and complicated
external stimuli to restore their desired arousal level. During
the pandemic, a high perceived level of severity of COVID-
19 led people to be afraid of contact with the outside world,
resulting in minimal activities that individuals could participate
in. Low-level stimulation for months made people more likely
to feel bored, anxious, and irritable (Chao et al., 2020; Li J.
et al., 2020; Xiang et al., 2020; Zhang et al., 2020). Consumption
is an activity that can quickly lead to novel stimuli. Di Muro
and Murray (2012) found that consumers experiencing negative
emotions prefer to choose goods that are inconsistent with their
current arousal level. Those consumers attempt to escape their
emotional discomfort and find their preferred optimal arousal
level through consumption. The results of Study 1 demonstrate
the high levels of boredom from limited activities and sensation-
seeking expressions have a strong positive effect on people’s post-
pandemic consumption willingness. During the International
Workers’ Day holiday (May 1) in 2020, China saw a significant
rebound in tourism numbers (Financial Times, 2020), which
suggests people are very likely to meet their demand for external
stimulus through consumption.

Our findings echoed other independent studies. Based on
samples from the United States, Kim (2020) found the perceived
threat of COVID-19 has a close relationship with variety-seeking

because the pandemic limited individuals’ activity, therefore
people display a high motivation to increase freedom and restore
control. It suggests that the impact of the perceived severity of
COVID-19 is cross-cultural.

COVID-19 and Impulsive Buying
Tendencies After the Pandemic
Study 1 confirms the perceived severity of COVID-19 is
strongly associated with increased boredom and sensation-
seeking expressions during the pandemic, which is often closely
related to impulsive buying behaviors (Dahlen et al., 2004;
Deng and Gao, 2015; Sundström et al., 2019). Study 2 found
significant main and interaction effects of both the perceived
severity of COVID-19 and the experience of life tedium during
the pandemic on impulse buying tendencies. Individuals are
highly likely to exhibit an impulsive buying tendency in cases
when both of the above variables are at a high level. Study
2 echoes the findings of Li M. et al. (2020), which states
impulsive consumption is a typical behavior people often present
during public health emergencies. Moreover, Li M. et al. (2020)
found the pandemic’s severity positively affects people’s impulsive
consumption, and individuals’ perceived control and materialism
mediate this effect. Our study complements another path of this
effect, that is, perceived severity of COVID-19 and experience of
life tedium during the pandemic can also lead to an increased
impulsive buying tendency. It demonstrated that the perceived
severity of COVID-19 might affect not only the willingness
to consume after the pandemic, but also people’s consumption
patterns in the future.

Extending the findings of Study 2, we speculate that in
addition to impulsive buying tendencies, the perceived severity
of COVID-19 and experience of life tedium during the pandemic
may also increase a variety of impulsive behaviors. van Rooij
et al. (2020) found that in the United States, impulsivity
during the pandemic led to a violation in coronavirus control
measures. Mesa Vieira et al. (2020) also found that a sharp
rise in the divorce rate in China during the pandemic may be
associated with increased impulsive decisions. The results of
Study 2 suggest that lowering the perceived severity of COVID-
19 and experience of life tedium during the pandemic could
alleviate people’s impulsivity, thereby reducing the likelihood of
making poor decisions.

Practical Implications and Directions for
Further Research
For consumer businesses, it is important to not only prepare
for the rapid rebound in consumption after the pandemic, but
also to prepare a plan for the normalization of consumption
after the rebound weakens. In other words, consumer enterprises
must understand that the rebound in consumption will not stem
from a sudden increase in society’s spending power, but from
the urgent need for consumers to relieve their boredom from
limited activities and satisfy sensation-seeking needs. Therefore,
consumer enterprises should conduct more forward-looking
marketing research and understand consumers’ psychological
changes to make the right decisions.
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We also advocate that consumers be rational in their
purchasing after the pandemic and beware of impulsive buying
decisions and overconsumption. On the one hand, after long-
term low levels of arousal, moderate consumption could help
people restore their perceptual stimulation to their ideal arousal
levels. On the other hand, excessive consumption may lead to
negative results, such as excessive debt and resource waste (Deng
and Gao, 2015; Lee and Ahn, 2016).

Future research should pay attention to the differences in
consumption willingness between regions. In China, the COVID-
19 outbreak was centered in Wuhan City, Hubei Province. People
in the epicenter of the pandemic experienced stricter control
measures and had a much higher perceived severity of COVID-
19 (Dai et al., 2020). The Yerkes-Dodson law states that either
too high or too low levels of psychological stimulation are not
conducive to achieving the best mental state. Wuhan City lifted
its lockdown on April 8, 2020. After 76 scary days and nights, will
the spending spree of those in the epicenter be more vigorous, or
will it be business as usual? It is subject to follow-up observation.

Future studies should also focus on the pandemic’s long-
term impact on consumer behavior. The COVID-19 pandemic
caused long-term, continuous, high-intensity, and traumatic
group psychological stress to the people of China and to the
world. It could change many people’s views of consumption,
making some consumer industries decline while others rise. What
new consumption drivers will form by this profound collective
memory of a generation? This question is beyond the scope of
this study and is left for subsequent studies to explore.

Limitations
There are three limitations to this study. First, this study lacks
distinctions between different consumption types. The pandemic
impacted human connection, leaving a significant portion of
the population apprehensive about socializing. Therefore, the
consumption scenario is better further subdivided into socially
based consumption (e.g., bar parties) and non-socially based
consumption (e.g., traveling alone), because of the psychological
basis of these consumption activities is different.

Second, selecting a subscale may not be a good choice for
evaluating low arousal states of boredom. These measurements
constitute various dimensions, in addition to being highly
variable depending on the time of day the individual responds
(Adan and Guàrdia, 1993). Therefore, a multidimensional
measure approach should be incorporated to measure low arousal
states of boredom to assess the fine effect of the perceived severity
of COVID-19 on this variable.

Third, both the arousal state and sensation-seeking closely
relate to the individual difference in circadian typology, which
associates with various psychological symptoms (Prat and Adan,
2013). Therefore, circadian typology may determine mediation.

This study only used questionnaires at a rough level to investigate
people’s overall levels of boredom. Follow-up studies should fully
consider the circadian changes of an individual’s activation to
obtain more accurate results.
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The coronavirus disease 2019 (COVID19) pandemic has effected the implementation
of social distancing and lockdown measures across the globe, and the psychological
impact of associated life changes is experienced more severely by some individuals than
others. Anecdotal evidence points to a common belief among the general public that
introverts are faring better than their extraverted counterparts to this end. However,
the claim lacks empirical research, and seems counterintuitive when the broader
literature on the association between introversion and mental health is considered.
The current study investigated whether the psychological impact of COVID19-related
circumstantial changes was moderated by introversion, based on outcome measures
across psychosocial, cognitive, and affective domains. The role of several demographic
factors in determining COVID19-related mental health symptoms was also examined.
One hundred and fourteen individuals (64 USA residents) completed measures of
introversion, and reported on the extent to which they experienced loneliness, anxiety,
depression and cognitive impairments as a function of COVID19-related circumstantial
changes. Results showed that introversion predicted more severe loneliness, anxiety,
and depression experienced as a function of COVID19-related circumstantial changes,
but not cognitive impairments. Among the range of demographic factors examined
(age, gender, living condition, recent unemployment), living with others (vs. living alone)
predicted more severe COVID19-related mental health symptoms. However, these
effects were only observed on outcome measures pertaining to anxiety and cognitive
impairments, but not loneliness and depression. Current findings have implications for
both consumers and disseminators of information on popular internet hubs. Current
findings also highlight the possibility that living with others (close human affiliation) may
have protective and detrimental effects on different domains of mental health during the
COVID19 pandemic.
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INTRODUCTION

The introversion-extraversion dimension is central to leading
trait theories of human personality in psychology (e.g., Myers,
1962; Cattell, 1965; Eysenck, 1967; Hathaway, 1982; McCrae
and Costa, 1999, although exact conceptualisations vary between
theories), and the construct is ubiquitous in both academic and
popular literature. Commonly described in dichotomic terms,
introverts and extraverts are often differentiated by the sources
they draw energy from (internal vs. external, respectively).
Adjectives traditionally associated with introversion include
“inhibited,” “reserved,” and “undemonstrative,” while those
associated with extraversion include “outgoing,” “friendly,” and
“enthusiastic” (Eysenck, 1991).

The coronavirus disease 2019 (COVID19) pandemic has
effected the implementation of social distancing and lockdown
measures across the globe, and the psychological impact of
associated life changes is experienced more severely by some
individuals than others (Williams et al., 2020). Anecdotal
evidence points to a common belief among the general public that
introverts are faring better than their extraverted counterparts
to this end. For example, a “How to Survive Social Distancing
as an Extravert” guide on a popular psychology website begins
with the following statements: “For introverts, being stuck at
home without social interaction for long periods of time really
isn’t the worst thing at all. They are accustomed to this time
spent alone and feel energized and recharged by it. When it
comes to extroverts, the idea of social distancing can feel like
somewhat of a death sentence” (Personality Growth, 2020). In
articles published on other widely-frequented non-psychology
websites, introversion has been championed as an asset for
thriving in COVID19-related social isolation (e.g., Bloomberg,
2020; Reuters, 2020; The Conversation, 2020). Such beliefs are
exemplified in the influx of user-generated pictorial content
(more colloquially known as “memes”) across the internet with
similar sentiments (see Supplementary Material for exemplars
(Data Sheet 1)).

On that grounds that introverts prefer less stimulating
environments (Myers, 1962; Cattell, 1965; Eysenck, 1967;
Hathaway, 1982; McCrae and Costa, 1999), the assumption that
introverts experience the psychological impact of COVID19-
related circumstantial changes less severely than extraverts
seems plausible. However, the claim lacks empirical research,
and there are several lines of work in light of which the
claim appears counterintuitive. First, introversion has been
linked to personality traits associated with the tendency to
experience more intense emotions and more difficulties in
regulating these emotions, namely the “feeling” dimension
of the Myer-Briggs Type Indicator (Janowsky, 2001) and
neuroticism, respectively (Janowsky, 2001; Jylha et al.,
2009; Fadda and Scalas, 2016). Additionally, and possibly
resultantly, introversion has also been associated with more
psychological problems in general (Janowsky, 2001; Jylha
et al., 2009; Fadda and Scalas, 2016), and adjustment problems
in particular. Specifically, studies have demonstrated that
introverts struggle more than extraverts in adjusting to life
events which entail changes in day-to-day life, including

shifts between educational institutes (Bauer and Liang, 2003;
Davidson et al., 2015), job relocation (Pinder, 1977), and
retirement (Löckenhoff et al., 2009; Robinson et al., 2010).
Although increased amounts of time alone should in theory
be welcome by introverts, these findings raise questions
on whether introverts necessarily have an advantage over
their extraverted counterparts in adapting to COVID19-
related circumstantial changes. Additionally, the psychological
impact of COVID19-related circumstantial changes (and
mental health in general) has psychosocial, cognitive, and
affective aspects, which in turn represent functional domains
which may be differentially moderated by personality traits
(Segel-Karpas and Lachman, 2018).

The primary aim of this study was to examine whether
the psychological impact of COVID19-related circumstantial
changes is moderated by introversion, based on outcome
measures across psychosocial, cognitive, and affective domains.
A second aim was to examine the unique role of several other
demographic factors (which were also considered as control
variables in fulfilling the primary aim) in determining COVID19-
related mental health symptoms.

MATERIALS AND METHODS

Participants
Between late April and early May 20201, a call for participants
for a study on the psychological impact of COVID19 was placed
on the sub-reddit r/SampleSize, an online platform designated to
connect researchers and research volunteers. Based on previous
research (Shatz, 2016; Jamnik and Lane, 2017) and the current
author’s own experience, recruitment using this platform reliably
produces quality data from adult individuals dominantly residing
in the United States of America (USA). The latter demographic
profile seems appropriate for the current research, given the
high incidence of COVID19 in the USA and the strictness of
lockdown/social distancing measures which ensued.

One hundred and fourteen individuals responded to the call
for participants (Mean age = 30.52, SD = 10.02; 85 Female).
Sixty two respondents were located in the USA. The other
52 respondents were distributed across the following countries,
including United Kingdom (N = 14), Canada (N = 5), Australia
(N = 4), Germany (N = 3). USA and non-USA residents
were compared on all outcome variables (described below)
to identify cases where the current sample could not be
considered as a whole.

Measures
Predictor Variables
Introversion-Extraversion was measured as a continuous
dimension using the Introversion Scale developed by Richmond
and McCroskey (1998)2. This scale was developed based on the

1Within this timeframe, social distancing and lockdown measures were in full
swing in most parts of the world.
2This scale is kindly made available by McCroskey at http://www.
jamescmccroskey.com/measures/introversion.htm.
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Extraversion subscale in the Eysenck Personality Questionnaire
(Eysenck et al., 1985). To illustrate, items such as “Can you
usually let yourself go and enjoy yourself at a lively party?” and
“Do you tend to keep in the background on social occasions?”
in the Eysenck Personality Questionnaire have counterparts
in Richmond and McCroskey’s Introversion Scale in “Can
you usually let yourself go and have a good time at a party?”
and “Are you inclined to keep in the background on social
occasions?,” respectively3. The Introversion Scale consists
of 18 such statements. Respondents indicate whether each
statement applied to them on a 5-point scale ranging from
Strongly Disagree (1) to Strongly Agree (5). Six statements
serve as distractors and are not scored. Alpha reliability
estimates were above.80 in the initial validation study by
Richmond and McCroskey (1998), and closely matched in
the current study (Cronbach’s alpha = 0.77). Scores range
between 12 and 60, with higher scores indicating higher
introversion, and lower scores indicating lower introversion (i.e.,
higher extraversion).

The following demographics were measured as predictor
variables of interest: Age, Gender, Living condition (Alone/With
others), Recent unemployment due to COVID19 (No/Yes).

Outcome Variables
The psychological impact of COVID19-related circumstantial
changes was measured with a battery of established
questionnaires, with instructions modified to elicit mental
health ratings directly associated with the implementation
of social distancing and lockdown measures. That is, instead
of reporting on mental health symptoms based on a given
retrospective timeframe, participants were asked to provide
ratings as a function of COVID19-related circumstantial
changes. The exact phrase of instructions participants received is
detailed in context below. Functional aspects in the psychosocial,
cognitive, and affective domains were measured, with the
affective domain further broken down into depressive and
anxious sub-domains.

Psychosocial domain
Participants completed the DeJong Gierveld Loneliness Scale (De
Jong Gierveld and Van Tilburg, 2006) to provide an indicator
of loneliness as a function of COVID19-related circumstantial
changes. Participants responded “No”, “More or less,” or “Yes”
to six statements, headed by the question “How true are these
statements for you, following the implementation of COVID19
social distancing and lockdown measures?” On negatively-
worded statements (e.g., “I miss having people around me”),
“More or less” and “Yes” responses are scored as 1 while “No”
responses are scored as 0. On positively-worded statements
(e.g., “There are enough people I can trust completely”), “More
or less” and “No” responses are scored as 1 while “Yes”
responses are scored as 0. Scores are summed across 6 items

3The Introversion Scale (Richmond and McCroskey, 1998) was presently selected
over the Eysenck Personality Questionnaire (and other more commonly used
personality test batteries) to favor survey succinctness and participant retention.
The option of selectively presenting only introversion-related items from larger
personality test batteries was avoided as this would require altering the dispersion
of items in the order they have been validated.

(range 0–6), where higher scores indicate higher loneliness.
Reliability and validity of the scale has been demonstrated
across the lifespan (De Jong Gierveld and Van Tilburg, 2010).
Cronbach’s alpha for the De Jong Gierveld Loneliness Scale
as presented in the current sample was slightly below the
conventional acceptable benchmark of 0.70 at 0.64; however,
Cronbach’s alphas bordering on 0.70 were observed in the initial
validation study (De Jong Gierveld and Van Tilburg, 2006), so
that internal consistency estimates in a slightly lower tier are
likely normative given the few number of items in the scale
(Tavakol and Dennick, 2011).

Cognitive domain
Cognitive impairments associated with COVID19-related
circumstantial changes were assessed with the Cognitive
Failures Questionnaire (CFQ; (Broadbent et al., 1982), a 25-
item inventory of self-reported day-to-day slips and errors in
cognition. Instructions were phrased as follows: “The following
questions are about minor mistakes which everyone makes from
time to time, but some of which happen more often than others.
We would like to know how often these things have happened
to you, following the implementation of COVID19 social
distancing and lockdown measures.” Respondents indicated
on a scale ranging from 0 (never) to 4 (very often) how often
they experience certain incidents (e.g., “Do you find you forget
what you came to the shops to buy?”). Scores (range 0–100)
are summed across all items, where higher scores indicate
more extreme cognitive impairments. In the initial pilot study,
internal consistency of 0.89 was demonstrated (Broadbent et al.,
1982). Cronbach’s alpha for the CFQ as presented in the current
sample was 0.95.

Affective domain
Depression. Depressive symptoms associated with COVID19-
related circumstantial changes were assessed with the Patient
Health Questionnaire 9 [PHQ-9; (Kroenke and Spitzer,
2002)]. Instructions were phrased as follows: “To what extent
(frequency) have you experienced these symptoms, following the
implementation of COVID19 social distancing and lockdown
measures?” Participants report the frequency with which they
experience nine depressive symptoms on a 4-point scale ranging
from “Not at all” (0) to “Nearly everyday” (3) (e.g., Little interest
or pleasure in doing things). Scores are summed across the
nine items (range 0–27), where higher scores indicate higher
depression severity. The PHQ-9 has been validated not only as a
useful tool to recognize clinical depression but also subthreshold
depressive symptoms in the general population (Martin et al.,
2006). Cronbach’s alpha for the PHQ-9 as presented in the
current sample was 0.90.

Anxiety. Anxious symptoms associated with COVID19-
related circumstantial changes were assessed with the Generalized
Anxiety Disorder Screener (GAD-7; (Spitzer et al., 2006). The
response format for the GAD-7 is identical to that of the PHQ-
9. Instructions for the GAD-7 were also identical to that which
were presently used for the PHQ-9. Scores are summed across
seven items (i.e., seven symptoms of anxiety; e.g., Not being able
to stop or control worrying), where higher scores indicate higher
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anxiety severity (range 0–21). Similar to the PHQ-9, the GAD-7
has been demonstrated as a reliable and valid measure of anxiety
in the general population (Löwe et al., 2008). Cronbach’s alpha for
the GAD-7 as presented in the current sample was 0.92.

Data Analyses
All analyses described as follows (including the generation
of descriptives) were processed with SPSS (Version 25). To
evaluate whether introversion moderates the psychological
impact of COVID19-related circumstantial changes, scores on
the Introversion Scale were used to predict each outcome variable
listed above. Hierarchical regression analyses were used, with
demographic factors entered in the first step as control variables.
The predictive value of each demographic factor across the range
of outcome variables was also of research interest (pertaining
to the second aim). Where significant differences were observed
on outcome variables between USA and non-USA residents,
regression analyses were performed separately for the two groups.
For comprehensiveness, the two groups were also compared on
all predictor variables.

RESULTS

Table 1 gives means and correlations between all study variables
for the full sample. USA and non-USA residents did not differ
on any of the predictor variables (age, gender, living condition,
recent unemployment, and introversion). However, pertaining
to outcome variables, USA and non-USA residents differed on
the psychosocial domain. Specifically, USA residents reported
experiencing higher loneliness as a function of COVID19-
related circumstantial changes compared to non-USA residents
(M = 4.00 vs. M = 3.25 on the DeJong Gierveld Loneliness Scale,
respectively), t(112) = 2.39, p = 0.018. Thus, regression analyses
predicting loneliness were performed separately for USA and
non-USA residents.

Table 2 gives standardized β coefficients for predictor
variables and associated model statistics in hierarchical regression
analyses predicting the psychological impact of COVID19-
related circumstantial changes, across psychosocial, cognitive,
and affective domains. After controlling for age, gender, living
condition and recent unemployment, higher introversion (higher
Introversion Scale scores) uniquely predicted higher depression
(PHQ-9) and anxiety (GAD-7) experienced as a function of
COVID19-related circumstantial changes, β = 0.196, t = 2.12,
p = 0.036 and β = 0.188, t = 2.02, p = 0.046, respectively. Higher
introversion also uniquely predicted loneliness (DeJong Gierveld
Loneliness Scale) experienced as a function of COVID19-related
circumstantial changes after controlling for demographic factors,
although this effect was unique to USA residents (β = 0.286,
t = 2.27, p = 0.027). Introversion did not predict cognitive
impairments (CFQ) related to COVID19 circumstantial changes
after controlling for demographic variables (β = 0.031, t = 0.324,
p = 0.747).

In a model including introversion, recent unemployment
predicted higher loneliness experienced as a function of
COVID19-related circumstantial changes only for non-USA TA
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TABLE 2 | Standardized β coefficients for predictor variables (and associated model statistics) in hierarchical regression analyses predicting the psychological impact of
COVID19-related circumstantial changes, across psychosocial, cognitive, and affective domains.

Loneliness (USA
residents; N = 62)

Loneliness (Non-USA
residents; N = 52)

Cognitive failures
(Full sample; N = 112)

Depression (Full
sample; N = 112)

Anxiety (Full sample;
N = 112)

Step 1

Predictor

Age −0.182 0.039 0.010 −0.129 0.014

Gender −0.028 0.059 −0.016 −0.023 0.058

Living condition −0.143 −0.164 0.214* 0.138 0.178

Recent unemployment −0.016 0.338* 0.019 0.071 0.009

Model statistics

F 0.670 10.73 10.31 10.28 0.940

R2 0.045 0.128 0.046 0.045 0.033

Step 2

Predictor

Age −0.185 0.039 0.011 −0.127 0.016

Gender −0.052 0.056 −0.016 −0.023 0.058

Living condition −0.165 −0.171 0.216∗ 0.150 0.190*

Recent unemployment −0.019 0.340* 0.017 0.060 −0.002

Introversion 0.286* −0.039 0.031 0.196* 0.188*

Model statistics

F 10.60 10.37 10.06 10.96 0.159

R2 0.125 0.130 0.047 0.083 0.069

1R2 0.080* 0.001 0.001 0.038* 0.035*

*p < 0.05.

residents (β = 0.340, t = 2.38, p = 0.022). Interestingly, after
including introversion in the model, living with others (vs.
alone) was associated with more severe cognitive impairments
and anxiety experienced as a function of COVID19-related
circumstantial changes (β = 0.216, t = 2.25, p = 0.027 and
β = 0.190, t = 2.00, p = 0.048, respectively). It is worth
noting that the living condition did not have predictive
value for loneliness and depressive symptoms experienced as
a function of COVID19-related circumstantial changes (see
Table 2).

DISCUSSION

This study examined whether the psychological impact of
COVID19-related circumstantial changes was moderated by
introversion, based on outcome measures across psychosocial,
cognitive, and affective domains. As a second aim of the
current study, the role of several other demographic factors
in determining COVID19-related mental health symptoms
was also examined.

Overall, higher introversion (i.e., lower extraversion) was
associated with higher loneliness, depression and anxiety
experienced as a function of COVID19-related circumstantial
changes. The finding that introverts experience the psychosocial
and affective impact of social distancing and lockdown measures
more severely than their extraverted counterparts converges
and deviates from previous literature in several ways. First,

the finding is in line with previous studies demonstrating that
introversion is associated with more psychological problems in
general (Janowsky, 2001; Jylha et al., 2009; Fadda and Scalas,
2016), and adjustment problems specifically (Pinder, 1977; Bauer
and Liang, 2003; Löckenhoff et al., 2009; Robinson et al., 2010;
Davidson et al., 2015), However, this finding appears to be in
disagreement with the notion that introversion is associated
with a preference for less stimulating environments (Myers,
1962; Cattell, 1965; Eysenck, 1967; Hathaway, 1982; McCrae and
Costa, 1999) such as that created in everyday life following the
implementation of social distancing and lockdown measures. In
turn, this assumption has fuelled the lay belief that introverts
are coping better during the COVID19 pandemic compared to
extraverts (detailed in section “Introduction”).

Current findings may be best understood without considering
the two lines of thought as mutually exclusive. Introversion
has been linked to decreased help-seeking behavior (Swickert
et al., 2002; Atik and Yalçin, 2011; Kakhnovets, 2011), which
may in part explain higher psychological problems among
introverts at baseline (Janowsky, 2001; Jylha et al., 2009;
Fadda and Scalas, 2016). When experiencing negative emotions,
introverts are similarly more likely turn inwardly to cope
(Shapiro and Alexander, 1975). While introspective behaviors
can facilitate emotional self-regulation, such habits can also
function as a double-edged sword in perpetuating internalization
(Bowker and Rubin, 2009), rumination (Verhaeghen et al.,
2005; Cohen and Ferrari, 2010), and worry (Philippi and
Koenigs, 2014) – key cognitive underpinnings of loneliness,
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depression, and anxiety, respectively (Beck, 2008; Newman et al.,
2013; Ypsilanti, 2018). Such an account of why individuals
higher on introversion might experience the psychosocial and
affective impact of COVID19-related circumstantial changes
more severely is corroborated by other aspects of present
findings. Specifically, cognitive impairments experienced as a
function of social distancing and lockdown measures were not
moderated by introversion, suggesting that cognitive function
and activity remains intact across the introversion-extraversion
dimension through COVID19-related circumstantial changes.
Current findings are in keeping with previous research
demonstrating that functional domains of mental health are
differentially moderated by personality traits (Segel-Karpas and
Lachman, 2018), and highlight the particular relevance of
evaluating domain-specific effects in research on the association
between introversion and mental health. Crucially, these findings
have implications for both consumers and disseminators of
information on popular internet hubs – specifically, to keep
in view that the notion of introverts thriving under lockdown
and social distancing conditions may not necessarily be
empirically supported. Mental health professionals dealing with
COVID19-related psychological issues should also be aware
that introverts may risk being erroneously left out of the
mental health system.

One aspect of present observations is worth noting before
proceeding to discuss findings pertaining to the second aim of
the current study. Namely, the psychosocial impact of COVID19-
related circumstantial changes (loneliness) was predicted by
both introversion and demographic factors (specifically, recent
unemployment), but these effects were unique to USA and
non-USA residents, respectively. There are several possible
explanations for this observation including: (1) predictors of
COVID19-related loneliness differ qualitatively at different levels
of loneliness severity, given USA residents reported higher
loneliness as a function of COVID19-related circumstantial
changes in the current sample, and (2) the psychosocial impact
of COVID19-related circumstantial changes is predicted by
qualitatively different factors in different cultures. While not
within the scope of the present study’s aims, these speculations
represent testable hypotheses which may be of interest in
future research.

Besides recent unemployment, other demographic predictors
examined were age, gender, and living condition. Only living
condition made a unique contribution to COVID19-related
mental health symptoms after accounting for introversion.
Specifically, living with others (vs. living alone) was associated
with experiencing more cognitive impairments and anxiety
as a function of COVID19-related circumstantial changes.
Adjacently, it was observed that COVID19-related loneliness and
depressive symptoms were not predicted by living condition.
Interpreted together, it is possible that close human affiliation
serves as a protective buffer against social disconnectedness
and low mood during the COVID19 pandemic, but works in
the opposite direction for clarity of thought and keeping calm.
Further information on household dynamics would have helped
in the development of this speculation, but was not obtained in
the present study.

Other limitations of the current study include its cross-
sectional nature, so that pre-COVID19 mental health issues
may have been conflated with COVID19-related mental health
symptoms as presently assessed. On a related note, the
current study assumes that presently used outcome measures
(worded with reference to COVID19 social distancing and
lockdown measures) captured psychological health as shaped
specifically by social orders placed as preventative measures
against COVID19. However, responses on these measures may
also reflect psychological health as impacted by the global-
scale pandemic more generally, so that responses may not
be tied solely to increased amounts of solitary time. Further,
demographic variables were considered only in broad strokes in
the present study. Accounting for a wider range of demographic
variables, including but not limited to income, would allow
for a clearer picture of the association between introversion
and the psychological impact of COVID19-related circumstantial
changes to be drawn. Next, the participant count in each non-
USA country was small in the present sample, so that non-
USA respondents had to be collapsed in a single “non-USA
residents” group. Although the COVID19 outbreak is considered
a global pandemic, there may still be subtle differences in
the COVID19 impact between countries. More targeted and
selective recruitment according to location/residence should
be considered in future research. Finally, given present
interests in multiple outcome variables, the current study
would have benefited in terms of statistical power from a
larger sample size.
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The spread of the COVID-19 pandemic has been a sudden, disruptive event that has
strained international and local response capacity and distressed local populations.
Different studies have focused on potential psychological distress resulting from
the rupture of consolidated habits and routines related to the lockdown measures.
Nevertheless, the subjective experience of individuals and the variations in the way
of interpreting the lockdown measures remain substantially unexplored. Within the
frame of Semiotic Cultural Psychosocial Theory, the study pursued two main goals:
first, to explore the symbolic universes (SUs) through which Italian people represented
the pandemic crisis and its meaning in their life; and second, to examine how the
interpretation of the crisis varies over societal segments with different sociodemographic
characteristics and specific life challenges. An online survey was available during the
Italian lockdown. Respondents were asked to write a passage about the meaning
of living in the time of COVID-19. A total of 1,393 questionnaires (mean = 35.47;
standard deviation = 14.92; women: 64.8%; North Italy: 33%; Center Italy: 27%; South
Italy: 40%) were collected. The Automated Method for Content Analysis procedure
was applied to the collected texts to detect the factorial dimensions underpinning
(dis)similarities in the respondents’ discourses. Such factors were interpreted as
the markers of latent dimensions of meanings defining the SUs active in the
sample. A set of χ2 analysis allowed exploring the association between SUs and
respondents’ characteristics. Four SUs were identified, labeled “Reconsider social
priorities,” “Reconsider personal priorities,” “Live with emergency,” and “Surviving a
war,” characterized by the pertinentization of two extremely basic issues: what the
pandemic consists of (health emergency versus turning point) and its extent and impact
(daily life vs. world scenario). Significant associations were found between SUs and all
the respondents’ characteristics considered (sex, age, job status, job situation during
lockdown, and place of living). The findings will be discussed in light of the role of
the media and institutional scenario and psychosocial conditions in mediating the
representation of the pandemic and in favoring or constraining the availability of symbolic
resources underpinning people’s capability to address the crisis.

Keywords: COVID-19 pandemic, Semiotic Cultural Psychosocial Theory (SCPT), sense-making, narratives,
symbolic universes, cultural milieu, Italy
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INTRODUCTION

The spread of the COronaVIrus Disease 2019 (COVID-19) has
been a sudden, disruptive event that has strained the health
system and had huge repercussions both on the social and
economic plane and at the individual level. The containment
of the massive outbreak of the virus strained international and
local response capacity and distressing local populations. With
no established treatment or vaccine to contain the infection rate
among the population and not overload the often-limited health
systems, most of the affected countries implemented emergency
lockdown procedures through mass quarantine.

In Italy—the second country worldwide after China to be
massively hit by the crisis (to date, as many as 238,159 reported
cases and 34,514 deaths have resulted from COVID-19 in this
country—Bulletin of the integrated supervision of the Istituto
Superiore di Sanità, and Istituto Nazionale di Statistica, 2020,
updated 19 June 2020)—lockdown measures were established by
the Government to contain the infection rate and applied first to
the so-called “red zone” (Lombardia and 14 provinces of Veneto,
Emilia Romagna, Piemonte and Marche) and then to the whole
country (Decree of the President of the Council of Ministers, 9
March 2020). As a result, social contacts, entrenched habits, and
daily routines were interrupted as never before: people stopped
visiting relatives and friends; praying in churches; doing sports
in the gym and in parks; visiting museums; attending cinemas,
theaters, bars, and restaurants; participating in social and cultural
events; taking a walk; or shopping.

Different scholars emphasized the potential psychological
distress produced in citizens by this sharp breakdown of their
habits and routine (Liu et al., 2020; Sood, 2020; Suresh, 2020;
Vijayaraghavan and Singhal, 2020). For instance, the study by
Liu et al. (2020) among the Chinese population found that 44.6%
of the people were anxious about the unknown situation and
their health, 33.2% suffered from stress due to the biodisaster,
and more than half exhibited mild depression, acute stress,
and anxiety. A recent review on studies that analyzed the
psychological impact of quarantine at the time of previous
pandemics—severe acute respiratory syndrome (SARS), Ebola
virus disease, Middle East respiratory syndrome, swine flu
(H1N1), and equine flu (Brooks et al., 2020)—reports symptoms
such as confusion, anger, sleeping problems, and even symptoms
of posttraumatic disorder (anxiety, bad memories, irritability and
depression) related to the isolation and the break in routine. High
degrees of social insecurity, in addition to the health hazards
(Pellecchia et al., 2015), tensions within households (Di Giovanni
et al., 2004), stigma, and psychosomatic distress (Lee et al., 2005),
were also reported with regard to previous epidemics.

On the other hand, the overriding focus on the negative
effects of the health emergency, although crucial, presents two
main limitations. First, it may not allow the researchers to
understand what kind of symbolic resources (i.e., worldviews,
beliefs, modes of feeling, thinking, and acting) citizens mobilized
in response to the acute stage of the pandemic and whether
these resources were suited to support the management of the
crisis in its whole breadth and depth. Second, it provides limited
insight into variations in the experience of quarantine due to

individual factors and social situations; negative psychological
outcomes could be strongly influenced by contextual aspects
related to the microsphere, such as with whom one lives and
the quality of the relationship, as well as the macro social
sphere (e.g., degree of trust in politics and/or science or kind
of media information). For instance, the findings of a study
based on qualitative semistructured interviews with community
informants and households during Ebola (Caleo et al., 2018)
emphasizes the importance of the community having a role in
tailoring outbreak responses to make norms more acceptable and
effective, as well as in the clear communication of complex health
messages. In short, researchers have taken for granted that the
pandemic was a psychological tsunami for individuals and that
the tsunami was intrinsically determined by the pandemic as
disruptive events that can only produce a disruptive impact on
daily life, people’s psychosocial conditions, and circumstances.
On the other hand, negative or difficult life events may provide
special opportunities for meaning making (e.g., King et al., 2000;
McLean and Pratt, 2006; Bakker, 2018) and for turning crisis
into opportunity.

Surprisingly, little research has been conducted to understand
the everyday experience (feelings, experiences, practices, actions)
and perspectives of those affected by the lockdown measures for
the COVID-19 crisis, as well previous epidemic (Cava et al., 2005;
Braunack-Mayer et al., 2013). To our knowledge, currently no
studies have been performed in Italy, or worldwide.

According to the outline considerations, the present work,
within the frame of Semiotic Cultural Psychosocial Theory
(SCPT), aims to explore the way Italian people represented the
pandemic crisis and its meaning in their life, within the general
view that pandemics do not have an invariant psychological
meaning, but the opposite: they are the meaning by which people
interpret their being-in-the-world to explain their reaction to
the crisis. A brief outline of the SCPT will be provided, in
order to frame the following analysis of psychosocial processes
underpinning people’s current response to the pandemic crisis.

THEORETICAL FRAMEWORK

The SCPT (Valsiner, 2007; Salvatore et al., 2009, 2019c,d;
Salvatore and Venuleo, 2013, 2017; Salvatore, 2018; Russo et al.,
2020; Venuleo et al., 2020a) postulates the mediational role
of sense-making in the way people represent and face their
material and social world and in so doing shape their experience.
Accordingly, people do not represent and respond to the reality of
the pandemic as if it were the same states of affairs for everyone.
Rather, each person interprets the pandemic in terms of specific
meanings that are consistent with the symbolic universe (SU)
grounding their own self and their being-in-the-world (Salvatore
et al., 2018; Venuleo et al., 2020b). SUs are conceptualized
as systems of implicit, only partially conscious, embodied
generalized assumptions or patterns of meanings (significance,
texts, practices, behavioral scripts) that foster and constrain the
way the sense-maker interprets any specific event, object, and
condition of their life (Salvatore et al., 2018). An example is
provided by the generalization of the friend–foe schema, which
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implies that the whole variability of the circumstances is reduced
drastically to just the one degree-of-freedom distinction between
being or not being other-than-us.

People vary in their tendency to make use of generalized
meanings (Feldman, 1995; Barrett et al., 2001; Barrett, 2006).
According to SCPT, the capacity of the SU to promote adaptive
responses is a function of the variable degree of salience of the
generalized meanings composing them (Venuleo et al., 2020b).
Whereas a high salience of the generalized meanings corresponds
to a rigid, polarized, way of thinking, producing homogenizing
affect-laden interpretations of the reality (typically organized by
the bad/good, pleasure/displeasure opposition), a low salience
corresponds to more flexible thinking, able to capture the distinct
events of the experience and to produce differentiated meanings
that favor the process of learning from experience. A similar
concept was expressed by Barrett et al. (2001) when they suggest
that people vary in their capacity of emotional differentiation
and argue that individuals with highly differentiated emotional
experience are better able to reflectively regulate emotional
experience to inform adaptive responses. With reference to the
current pandemic crisis, different scholars have observed how
fear and, more broadly, a general state of anxiety (e.g., of getting
infected and/or of infecting someone else, of losing friends or
relatives, of being alone, of not “making it” economically—the
fear that nothing will ever be like before) was the dominant
emotional reaction of the society to the pandemic crisis (Casale
and Flett, 2020; Presti et al., 2020; Schimmenti et al., 2020). It is
the common response to conditions and events that are a major
violation of the expected state (e.g., Proulx and Inzlicht, 2012;
for a review, see Townsend et al., 2013; for an analysis of the
emotional response to a pandemic, see Kim and Niederdeppe,
2013) and can be interpreted as the marker of high affective
activation: it produces global, homogenizing, and generalizing
embodied affect-laden interpretations of reality, at the cost of
more fine-grained and differentiated analytical thought (Venuleo
et al., 2020a). Among other manifestations, these high affect-
laden interpretations are expressed though the spreading of
conspiracy theories (and the related devaluation of experts’
knowledge) and the initial blaming of specific outgroups (“the
Chinese,” or the “immigrants,” in some populist propaganda),
based on the friend–foe schema, which influenced alarmist
comments and discourses on the social media (Venuleo et al.,
2020a). Less polarized and more flexible interpretations may be
indicated by discourses focused on the need to learn from the
pandemic what can usefully be changed in past choices and habits
to better manage personal and/or societal resources and construct
a better future (for one’s own life and/or, more broadly, for the
life of society), as well as in the initiatives activated to mobilize
relational resources and create a dense solidarity network.

According to SCPT, the SUs through which people’s
sense-making is expressed are not transcendental intrapsychic
structures, but in their working depend on sociohistorical
conditions and are placed within the sphere of social discourses,
which suggest what a particular event consists of, why it became
a disaster, who was responsible, what should be learned from
it (Fairclough, 1992; Ratner, 2008; Venuleo and Marinaci, 2017;
see also Cannon and Müller-Mahn, 2010). Broader contextual

dimensions (e.g., ideologies; shifting frameworks of knowledge;
power structures; health and economic policies; the discourse
of the media, scientists, and politicians) such as psychosocial
conditions impose constraints on the multiple ways people could
make sense of the events, problems, and circumstances of their
life (Salvatore and Zittoun, 2011; Venuleo and Marinaci, 2017;
Marinaci et al., 2019).

Framing with SCPT, thus, the “pandemic” can be considered
not only a sign referring to an actual event, but a hyperdense
polysemic sign (Venuleo et al., 2020a). By hyperdense, we mean
a sign that stands for the whole of social life, due to the first
tenet deriving from SCPT cited above: each person interprets
the actual event of the pandemic in terms of specific meanings
that are consistent with the SU grounding his/her own self and
his/her being-in-the-world. By polysemic, we mean a sign that
can be interpreted in very different manners and used within
a great many discourses and social practices, with different
cultural and psychosocial contexts (cf. Venuleo et al., 2020a):
this aspect reflects the second tenet of SCPT: SUs depend
on sociohistorical conditions. One therefore finds “pandemic”
associated with signs such as war, enemy, and conspiracy,
consistent with a paranoid affective interpretation of the social
landscape, which characterizes a vast segment of the population
in the contemporary scenario (Salvatore et al., 2018), or also one
finds “pandemic” associated with signs such as solidarity, hope,
reborn, and consistent with an interpretation of the crisis as a
chance to learn from the experience and to make new choices for
a better future; and so forth.

Previous studies have shown the essential role of SUs in
grounding, motivating, and channeling social and individual
behavior (Venuleo, 2013; Venuleo et al., 2015, 2017; Marinaci
et al., 2019; Salvatore et al., 2019d; Venezia et al., 2019). Different
interpretations are not merely abstract judgments—they are a
way of being channeled to act and react in a certain way.

Accordingly, research into the interpretative categories that
underpinned people’s responses during the pandemic is crucial
for public health officials and policy makers in comprehending
what favored or hindered an adaptive response to the crisis, in
order to outline exit strategies and to design more effective future
health emergency plan.

AIMS OF THE STUDY AND HYPOTHESES

On the basis of the theoretical premises discussed above, the
study aims to explore the SUs through which people represented
the pandemic crisis and its meaning in their life. The following
hypotheses guided the study.

First, based on the theoretical frame of SCPT, stating the
dependence of the SUs on the cultural and psychosocial contexts
people belong to, we expect that a plurality of representations of
the crisis scenario is active in the cultural milieu. Particularly,
we expect that highly rigid/polarized and homogenizing affect-
laden interpretations of the pandemic crisis framing it in terms
of a battle against an uncertain and unknown enemy and the
loss of a prior idealized state (e.g., loss of life, freedom, habits)
emerge along with more flexible representations (e.g., pandemic
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as opportunity to change), reflecting people’s variability in the
categorization of the experience (Barrett et al., 2001; Salvatore
et al., 2018) and the variability of the media and social media
discourses characterizing the cultural milieu.

Second, we expect SUs to vary over social segments, because
of the variability of psychosocial conditions, discourses, and
social practices, which people are exposed to during the
pandemic. Specifically, we explore the role of respondents’
sociodemographic characteristics—such as sex, age, and
job status—which we expect to be related to specific life
challenges and health, social, and economic concerns—and
social characteristics related to the health emergency, such as
work situation during the pandemic and place of living (having
different characteristics regarding the spread of the virus and
health and media alarm).

MATERIALS AND METHODS

Narrative inquiry was chosen to gain access to the Italian
people’s subjective experience of the health emergency. According
to the definition of McAdams (2011), the story is a selective
reconstruction of the autobiographical past and a narrative
anticipation of the imagined future that serves to explain, for
the self and others, how the person came to be and where
his/her life may be going. Social researchers argue that personal
narratives can capture particular attitudes, beliefs, and values
about themselves as individuals (Baxen, 2008) and their ways
of making sense of social experience and of their own role in
it, as well as mirroring the changing social conditions (Bertaux,
1981) and elucidating processes of social change and the place of
individuals within them (Andrews, 2007). In the terms of Gergen
(1985), narratives are important because they are the means by
which people understand and live their lives and because they are
ways to participate actively in the practice of a particular culture.

The narratives used in this article were collected as part
of the first phase of a mixed-methods research project aimed
to analyzing the impact of the COVID-19 health emergency
on everyday life. In the first phase, the subjective experience
of people living in the time of COVID-19 was investigated,
along with their social conditions and sociodemographic
characteristics. In the second phase of the research (currently in
progress), people were asked to keep a diary periodically to talk
about the meaning of the pandemic scenario in their life.

Instruments
An anonymous online survey was designed to assess feelings,
emotions, and evaluation of the lockdown measures. The survey
was available online from April 1 to May 19, 2020, coinciding with
the government decree “Chiudi Italia” and disseminated through
social networks.

People were asked to respond to the following question:
Imagine telling someone in the future who has not lived
through this period what it meant for you to live in the
time of COVID-19. What would you tell them? They were
encouraged to writing down everything that comes to mind
with respect to the situation and responding in the manner

that is deemed most appropriate, taking into account that
the objective of the investigation was to collect people’s
subjective experience.

Then, sociodemographic and social characteristics of
respondents (i.e., sex, age, job status, job situation in the current
pandemic scenario, and place of living) were collected.

All procedures performed in the study were in accordance
with the ethical standards of the institutional research committee
and with the 1964 Helsinki Declaration and its later amendments
or comparable ethical standards. According to the ethical
code of the Italian Psychology Association1 and the Italian
Code concerning the protection of personal data (legislative
decree no. 101/2018), participants were informed about
the general aim of research, the anonymity of responses,
and the voluntary nature of participation and signed an
informed consent. No incentive was given. The project
was approved by the Ethics Commission for Research in
Psychology of the Department of History, Society and Human
Studies of the University of Salento (protocol no. 53162 of
April 30, 2020).

Participants
A total number of 1,393 questionnaires and related texts
(mean = 35.47, standard deviation = 14.92, women: 64.8%;
North Italy: 33%, Central Italy: 27%, South Italy: 40%) were
collected (Table 1).

1http://www.aipass.org/node/26

TABLE 1 | Sociodemographic characteristics of the respondents.

Variables Frequency (%)

Sex Men 491 (35.2%)

Women 902 (64.8%

Age range (y) 18–25 582 (41.8%)

26–35 269(19.3%)

36–45 151(10.8%)

46–55 192 (13.8%)

56–65 152 (10.9%)

>65 47 (3.4%)

Job status Student 492 (35.3%)

Employee 564 (40.5%)

Self-employed 135 (9.7%)

Precarious worker 34 (2.4%)

Unemployed 112 (8.0%)

Retired 56 (4.0%)

Job situation during lockdown Ordinary 180 (12.9%)

Working from home 354 (25.4%)

Reduced hours 69 (5.0%)

Suspended 175 (12.6%)

Lost job 9 (0.6%)

Not classified 606 (43.5%)

Residence North 456 (32.7%)

Center 380 (27.3%)

South 557 (40.0%)
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DATA ANALYSIS

The analysis aimed to map the main dimensions of meanings
underpinning the set of contents of the narratives collected
and defining the SUs through which respondents make sense
of their COVID-19 experiences. Each dimension of meaning
can be conceived of as a generalized meaning component that
was highlighted by the interviewees to talk about the time of
COVID-19 and that provides space for a plurality of statements
and positions. For instance, if the interviewees highlighted the
challenges the pandemic brought to their life, then this dimension
provides space to express different views/connotations on this
aspect (e.g., some interviewees might talk about the change
occurring in the relationship with their children; others might
describe the changes occurring in their conjugal relationship).
Thus, the meanings map goes beyond the descriptive level of
content analysis and identifies the latent meanings generating
the variability of the contents (for a similar approach, see Visetti
and Cadiot, 2002; Venuleo et al., 2018a,b, 2019). To this end, an
automatic procedure for content analysis [Automated Method
for Content Analysis (ACASM); Salvatore et al., 2012; Salvatore
et al., 2017], performed by T-LAB software (version T-Lab Plus
2020; Lancia, 2020), was applied to the whole corpus of texts
obtained through the narratives. The method is grounded on the
general assumption that the meanings are shaped in terms of
lexical variability. Accordingly, a word such as “father” might,
for instance, contribute to the construction of the symbolic
meaning of “authority” if it is associated with other words
such as “order,” “punishment,” “power.” Otherwise, the same
word “father” might help to depict a different meaning, such
as “protection” or “warmth,” if it is used together with other
words such as “home” and “care.” A similar criterion of co-
occurrence is entailed in the semantic differential technique
(Osgood et al., 1957) and can be also equated to the free-
association principle (Salvatore, 2014). Accordingly, the method
of analysis applied to the textual corpus aims at detecting the
ways the words combine with each other (that is, co-occur)
within utterances, somewhat independently of the referentiality
of the sentence (Lebart et al., 1998). ACASM procedure
followed three steps.

First, the textual corpus of narratives was split into units of
analysis, called elementary context units (ECUs). Second, the
lexical forms present in the ECUs were identified and categorized
according to the “lemma” they belong to. A lemma is the citation
form (namely, the headword) used in a language dictionary,
e.g., word forms such as “child” and “children” have “child” as
their lemma. A digital matrix of the corpus was defined, having
as rows the ECU, as columns the lemmas and in the cell xij
the value “1” if the jth lemma was contained in the ith ECU;
otherwise, the xij cell received the value “0,” Table 2 describes the
characteristics of the dataset.

Second, a lexical correspondence analysis (LCA)—a factor
analysis procedure for nominal data (Benzécri, 1973)—has been
carried out on the obtained matrix, to retrieve the factors
describing lemmas having higher degrees of association, that
is, occurring together many times. Each factorial dimension
describes the juxtaposition of two patterns of strongly associated

TABLE 2 | Dataset.

N

Texts in the corpus 1,393

Elementary contexts (EC) 3,531

Types 12,283

Lemma 1,122

Occurrences (Tokens) 139,883

Threshold of lemma selection 23

Lemmas in analysis 479

(co-occurring) lemmas and, according to the model grounding
the analysis (Salvatore et al., 2017; Gennaro et al., 2019, 2020),
can be interpreted as a marker of a latent dimension of meanings
underpinning dis(similarities) in the respondents’ discourses and
defining their SUs. The interpretation of the factorial dimensions
is carried out in terms of inferential reconstruction of the global
meaning envisaged by the set of co-occurring lemmas associated
with each polarity, based on the abductive logic of interpretation
of the relationships among single contents/lemmas (Salvatore,
2014). The first two factors extracted from LCA were selected, as
the ones explaining the broader part of the data matrix’s inertia,
and labeled by three experienced researchers, in double-blind
procedure, on the basis of the specific vocabulary and sentences
composing the factors. Disagreement among researchers was
overcome using a consensus procedure (Stiles, 1986).

The LCA provides a measure of the degree of association
of any respondent with every factorial dimension, expressed
in terms of respondent’s position (coordinate) on the factorial
dimension. Accordingly, the SU the respondent belongs to is
detected in terms of their factorial coordinates. In the final
analysis, these coordinates reflect the respondent’s positioning
with respect to the oppositional generalized meanings sustaining
the SUs identified by the study. Once the coordinates of
each subject were identified—as the third step—a set of χ2

analysis allowed us to explore the association between SUs and
the respondents’ characteristics. For a more accurate reading,
adjusted standard residuals were considered a post hoc procedure
for statistically significant omnibus χ2 test (Agresti, 2007).
Residuals represent the difference between the observed and
expected values for a cell. The larger the residual, the greater the
contribution of the cell to the magnitude of the resulting χ2 value
obtained. Adjusted standard residuals are normally distributed;
thus cells having absolute value greater than the critical value N
(0,1), 1 - α/2 = 1.96 will have raw p-value less than 0.05 (for two-
sided test). In so doing, post hoc hypotheses tests on standardized
residuals were tested.

RESULTS

Dimensions of Meanings and
Descriptions of SUs
In Tables 3, 4, the two factorial dimensions obtained from the
ACASM procedure, and for each of their polarities, the lemmas
with the highest level of association (V test), are reported, as
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TABLE 3 | LCA output.

Representation of the Pandemic Crisis

Health emergency Turning point

Test value* Lemmas Test value* Lemmas

−18.225 To die 14.566 Experience

−16.860 Death 14.054 To live

−16.860 Dead 13.608 Meaning

−16.514 Mask 13.164 To mean

−15.514 To close 12.440 Time

−15.294 Closed 11.446 To rediscover

−14.863 Glove 11.162 Life

−13.273 Virus 9.954 To discover

−11.470 China 9.873 Discovery

−11.226 Supermarket 9.641 Future

−10.943 To wear 9.185 For me

−10.819 Italy 8.457 To appreciate

−10.518 Shopping 8.309 Freedom

−10.492 Home 8.208 To reflect

−10.477 To exit 7.949 Period

−10.094 Shop 7.381 Importance

−9.300 Queue 7.302 Uncertainty

−8.972 Subway 7.281 Important

−8.544 To arrive 7.196 Small

−8.535 Nurse 7.133 To learn

−8.207 TV news 7.095 Values

−8.203 News 6.947 Reflection

−8.186 Elder 6.927 To slow down

−8.184 School 6.852 Social

−7.890 To enter 6.706 Moment

Characterization of the first factorial dimension. *Highest levels of association
standard scores (V test).

well as their interpretation in terms of dimensions of meaning.
Henceforth, we adopt capitals letters for labeling the dimensions
of meaning and italics for the interpretation of polarities.

FIRST DIMENSION. REPRESENTATION OF THE PANDEMIC
CRISIS: Health emergency versus turning point. This dimension
opposes two patterns of words that we interpret as the markers of
two ways of representing the COVID-19 crisis (Table 3).

(−) Health emergency. On this polarity, lemmas focusing on
a contagiousness (virus) that cross the nations (China, Italy, to
arrive) and having a dramatic impact on health (to die, death,
dead) co-occur with lemmas related to the changes imposed to
contain the health emergency: changes in daily habits (to wear,
mask, glove, supermarket, queues) and throughout contexts and
domains of life (to close, closed, home, school, shopping, shop,
subway).

(+) Turning point. On this polarity, the reference to
uncertainty—which suggests a crisis of meaning, the feeling of
not having categories to interpret what happens or what to do
to cope with the moment—co-occurs with lemmas that suggest
the idea of a process of discovering new meanings to life (to
live, meaning, to mean, to discover, to rediscover, discovery, to
appreciate, to reflect), which invest the individual domain (lived,

TABLE 4 | LCA output.

Pandemic impact

Daily life World scenario

Test value* Lemmas Test value* Lemmas

−13.196 Friend 23.481 Enemy

−12.189 To close 17.437 War

−12.060 Closed 15.110 Impotence

−11.497 Lesson 14.661 To die

−11.357 To exit 13.513 Virus

−10.757 Day 12.840 Worldwide

−10.565 School 11.746 To fight

−9.920 Mask 10.464 Crisis

−9.558 Exam 9.852 Economic

−9.454 Online 9.656 Death

−9.407 Shop 9.656 Dead

−8.985 Video call 7.941 Uncertainty

−8.935 Shopping 7.937 Our

−8.701 Boy 7.931 Pandemic

−8.617 Glove 7.752 To hit

−8.580 From home 7.730 Policy

−8.136 To pass 7.728 Unknown

−8.075 Undergraduate 7.448 Healthcare

−7.720 University 7.323 Country

−7.719 To study 7.243 Victim

−7.717 Time 7.198 Future

−7.678 Week 7.179 Elder

−7.567 Book 7.140 Economy

−7.556 To work 6.959 Front

−7.447 Morning 6.579 Fear

Characterization of the second factorial dimension. *Highest levels of association
standard scores (V test).

for me) and social life (social), and allows one to review one’s
priorities and values (importance, important, time, life, future,
freedom, values).

SECOND DIMENSION. PANDEMIC IMPACT: Daily life versus
world scenario. The second factor extracted opposes two patterns
of lemma that we interpret as the marker of two different
interpretative “lens” to evaluate the impact of the pandemic crisis
(Table 4).

(−) Daily life. In this polarity, the lemmas seem to refer
to the change occurring in daily life habits (e.g., the adoption
of protection: mask, glove) and domains of experience such
as education, working, and interpersonal relationships (school,
university, lesson, exam, to study, to work, friend, shop, online,
video call) due the lockdown measures (to close, closed). Temporal
trackers (morning, day, week, time) evoke the idea of a change
unfolding in a limited temporal horizon.

(+) World scenario. In this polarity, a world war scenario is
evoked (enemy, front, war, to fight, to hit, to die, death, dead,
victim), without spatial and temporal borders (virus, pandemic,
worldwide, future), disrupting social life at different levels (crisis,
policy, healthcare, economy). A feeling of fear and a sense of
helplessness (impotence) is associated with this scenario which
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appears to escape from the very possibility of being represented
(unknown).

Symbolic Area
The intersection between the two factorial dimensions identifies
four quadrants, which we interpret in terms of SUs (henceforth
SUs) (cf. Figure 1) and that were labeled: Reconsider social
priorities, Reconsider personal priorities, Living with emergency,
and Surviving a war. A description of each SU is reported below.

SU 1: Reconsider social priorities. This symbolic area is
organized by a symbolization of the pandemic crisis as a “turning
point” (right polarity of the first dimension) having an impact
on the world scenario (upper polarity of the second factorial
dimension). The pandemic here is recounted as something that
transcends the health emergency and stands for something
else—the by-product of a predatory and short-sighted way
of conceiving human and social development, soliciting a
reorganization of social values and priorities to build a better
tomorrow. As such, the pandemic is shaped as a potential
generative social turning point that can undermine the idea
of invincibility of human beings, cast shadows on an idea of
growth and progress measured in terms of technological and
economic development, show the short-sightedness of our own
policies, bring to light the connectivity among individuals and the
being part of a collective, and help rediscover the importance of
cooperation and solidarity. Examples of discourses are as follows:

Just a couple of months ago, we lived in an era where,
as privileged spectators, we believed we were strong and
invincible. Sitting in comfortable armchairs; many looked at
the continuous natural disasters that occurred on the planet,
with the strong and solid conviction that they would never
touch our lives (. . .). One cold winter day, we woke up and
without proper preparation, they told us that a virus was

going to erase our hopes for tomorrow. Scientists, experts
told us that we were wrong, that we were no longer the
strongest (. . .). The virus had isolated us from the world, from
our loved ones, had pushed us all together on a dangerous
barge in a stormy sea, the same that for years had carried
many migrants, alone, desperate, helpless, and needy (. . .).
Everything has become fragile, in a few hours, the priorities
have changed (. . .). If our boat is spared this stormy sea
and we can survive this difficult test, we hope never to forget
all this.

It led us to understand and reflect on the fact that we
are not masters of the world! We always thought we were
invincible, with our world made mostly of money, cutting-
edge technology and comfort. But it is not true. Have we
always had everything under control? No, never! When
COVID-19 appeared, we may have begun to understand
some of the non-material values that are the most important
in addressing a pandemic of this kind properly and especially
to consider our race, worthy of being called human! (. . .).
In my opinion, the watchwords are solidarity, respect,
understanding, listening, altruism, knowledge, and above
all love.

I would talk about how the planet slowly began to breathe
again (thanks to the closure of a lot of factories or various
companies, or with the decrease in traffic). I would like to
talk about how many people have rediscovered the Earth, the
sacrifices, the fatigue, the fruits, and the satisfactions linked
to it, thanks to working in the fields.

SU 2: Reconsider personal priorities. This symbolic area shares
with the previous area a symbolization of the pandemic crisis as
“turning point” (right polarity of the first dimension) but differs
in the focus on the “daily life” impact (bottom polarity of the

FIGURE 1 | The symbolic space defined by the factorial dimensions.
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second factorial dimension). The pandemic is here recounted
as sudden interruption of the ordinary, which leads to not
taking for granted different aspects of life and being able to
change significantly one’s perspective toward oneself and others,
one’s way of being-in-the-world. The lockdown measures are
experienced here and represented in their aspect of being a
space–time suspension of routine, able to generate new meaning
for experience and to reconsider values and priorities in life.
Examples of discourses are as follows:

The being able to reclaim your time and your spaces.

Everything that used to be part of the normal routine becomes
something out of the ordinary and no longer possible, and you
are confronted, in an extremely profound way, with yourself.

My life was almost a boring routine, almost following a
written script. COVID-19 forced me to reorganize my mental
and physical spaces.

I would tell you about an experience of elasticity and
resilience where the difference emerged starkly between those
who had begun to work on themselves and those who,
panicked, railed against the restrictions shifting the focus of
their own problems (. . .). I would recount the rediscovery of
some family tensions and wounds and the strengthening of
the bond and love with my husband. (. . .) I would tell him
that life always (sooner or later) presents us with challenges
and that we must learn from them in order to grow and
be better.

SU 3: Live with emergency. It is a symbolic area organized by
a symbolization of the pandemic crisis as “health emergency”
(left polarity of the first dimension) having an impact on “daily
life” (bottom polarity of the second factorial dimension). Here
the pandemic crisis, identified with a health emergency, is
narrated by referring to the impact of the lockdown measures
on personal everyday life, at different levels: change in daily
habits to contain the risk of infection (e.g., wearing mask and
gloves), management of overlapping roles at home due to the
reorganization of school and work from home restriction on
freedom of movement, and related feeling of fear and anxiety.
The narration of what the pandemic has interrupted or has no
longer made possible (e.g., “you can’t see”; “you can’t do”) is in
the foreground. The pandemic is mainly seen in terms of loss of
the previous condition/sphere of experience, which means that
the interpretation of the new reality emerging from the pandemic
rupture tends to be made within the affective grounds provided
by the prerupture semiotic scenario. Examples of discourses are
as follows:

A time where our certainty and habits changed, and the
freedom of moving, traveling, and interacting with other
persons was greatly limited. A time where the fear of getting
sick made you suspect your neighbor and this inevitably
changed everyday life, isolating and separating families and
friends.

A bad time when you never feel safe when you leave the house
and you always need to wear a mask and gloves: You can’t

see your friends, you can’t do those normal things like having
coffee in a bar, having dinner in a restaurant or having an
aperitif. It’s spring, but we’re not enjoying it; we wanted to
travel, see new cities or just be around the streets of our town,
but you can’t do any of this.

At the beginning, the quarantine has me a bit destabilized;
it meant giving up my everyday habits and my freedom of
movement, but then I got strong, knowing that it was the only
way to stop infection.

Period of anxiety, fear, and confinement. Privation of our
freedom to safeguard people.

I have had to be the teacher and mother for my children
aged 4 and 6 who have continued to follow the activities with
online teaching (. . .) I don’t understand when I’m a mother
or a teacher. My children have suffered so much being away
from school and also the motivation to complete a task has
fallen day after day. The work of encouragement and support
was hard.

SU 4: Survive a war. It is a symbolic area organized by a
symbolization of the pandemic crisis as “health emergency” (left
polarity of the first dimension) having an impact on the world
scenario (upper polarity of the second factorial dimension): a
militaristic language is used to talk about COVID-19 and its
impact on individual feeling and responses. Tragic, terrifying, and
frightening are among the most connotations associated with a
pandemic, lived as if it were an unexpected and unannounced
war. The unpredictable character attributed to the crisis and its
identification with an invisible virus whose space–time location,
as well as physical drivers, is very hard to identify are associated
with the feeling of being unprepared and helpless. Not being
infected and surviving appear to be the only possible goals.
Examples of discourses are as follows:

COVID-19 was a terrifying and unimaginable experience,
maybe worse than a war because we fought with an invisible
enemy, a virus, which has separated us from our loved ones
for so long (. . .) a tragic and traumatic event for every
country in the world, with many victims and as many healed.

Living in a pandemic is like living in a war, always with the
uncertainty of being able to be saved, always with the fear for
oneself and for others.

This is a tragic time that I had not budgeted for other than as
one of the worst nightmares. The danger has come from far
away, from China, in a subtle way, on the sly, and found us
unprepared. First problem: how not to be infected? But many
did not have time to ask themselves. I still have in my eyes the
images of those in the ICU who died in complete solitude, the
columns of army vehicles carrying the coffins, the churches
full of coffins.

A nightmare.
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Relationships Between SUs and
Respondents’ Characteristics
Table 5 reports the results of the χ2 tests applied to investigate
the associations between SUs and respondents’ characteristics.
Significant differences were found in all the characteristics.

Concerning gender (χ2 = 12.168, df = 2, p < 0.05), the
adjusted standardized residuals show that men were more
associated with “Reconsider social priorities” SUs, whereas
women were more represented in “Surviving a war.” Concerning
age (χ2 = 41.466, df = 15, p < 0.000), respondents aged
18–25 years mostly represented the COVID-19 experience as
surviving a war, respondents aged 26–35 years experienced
COVID-19 as an opportunity to reconsider social priorities, and
respondents 46–55 and 56–65 years assumed the lockdown in
terms of reconsidering personal priorities.

With respect to job status (χ2 = 28.628, df = 15, p < 0.05),
retired persons tend to represent the crisis scenario as a turning
point, leading to reconsider personal priorities, employees in
terms of living with the emergency, and students in terms of
surviving a war. With respect to working during the health
emergency (χ2 = 27.928, df = 15, p < 0.05), individuals
maintaining their ordinary work situation during the pandemic
tend to experience the crisis scenario as an opportunity to
reconsider personal priorities.

The three macro areas of Italy in which respondents
live—northern Italy, central Italy, and southern Italy—showed
significant difference (χ2 = 19.104, df = 6, p < 0.05) in the
opposition among northern part versus southern part: the former
is more associated with surviving a war experience and the latter
to reconsidering personal priorities.

In short, the highlighted differences allow us to obtain a
clear picture of the respondents belonging to the different SUs
retrieved: the representation of the COVID-19 crisis in terms
of reconsideration of social priorities (SU 1) is represented by
male respondents, aged 26–35 years, and the retired; “Reconsider
personal priorities” (SU 2) characterizes people aged 46–55 and
56–65 years, retired, and maintaining ordinary work conditions
and people of Southern Italy. The representation of the COVID-
19 crisis in terms of Living with emergency (SU 3) characterizes
employees, whereas Surviving a war (SU 4) characterizes
women, people aged 18–25 years, students, and people living in
the north of Italy.

DISCUSSION

The first goal of the study was to explore the SUs through which
Italian people represented the pandemic crisis and its meaning
in their life. The analysis of the narratives based on the ACASM
procedure led to the identification of four distinct SUs organized
by two main dimensions of meaning, which foreground two
very basic issues: what the pandemic crisis consists of (health
emergency vs. turning point) and its extent and impact (daily life
vs. world scenario).

Consistently with the hypothesis, more rigid/polarized and
highly homogenizing affect-laden interpretations, triggering
feelings of fear and anxiety and framing the pandemic crisis as

a battle against an uncertain and unknown enemy and/or the
loss of a prior idealized scenario (SUs labeled “Surviving a war”
and “Living with an emergency”), emerged along more flexible
representations (SUs labeled “Reconsider social priorities” and
“Reconsider personal priorities”), reflecting the variability of the
media and social media discourses, which seem to characterize
the cultural milieu.

Specifically, the SUs labeled “Surviving a war” and “Living
with an emergency” differ with regard to the identification of the
pandemic crisis as a social or individual rupture but share a short-
term representation of the changes imposed by the pandemic
related to a focus on the health emergency (more than a crisis
encompassing health, economic, political, and social levels of
analysis), which brings to the foreground the dichotomy between
life and death and between the “normal things” that the pandemic
emergency has interrupted to safeguard people (“You can’t see
your friends, you can’t have coffee in a bar, you cannot travel
. . .”) and the extraordinary habits imposed by the crisis. The
pandemic is thus identified as a sectorial and confined event,
although frightening, which can almost trigger at the individual
level a reorganization of one’s habits and routines to defend
oneself and one’s loved ones, and at the societal level strong
measures of restriction of people’s freedom to move to avoid
overloading the health system. However, the pandemic does not
seem to work as something new that calls for an accommodation
of one’s way of interpreting one’s own life and the world scenario;
rather, it is approached through categories that foreground the
loss or the lack of what existed before the rupture. This kind of
position lends itself to be interpreted as the marker of an intense
affective activation that triggers a homogenizing form of thinking
which represents the new according to the past (Bria, 1999;
Salvatore and Freda, 2011; Salvatore and Venuleo, 2017). Indeed,
to express concerns about what was missed or interrupted by
the pandemic entails the instantiation/reiteration of the presence
of what was before (the past scenario) as the canonical order
according to which the present is interpreted. In the final analysis,
the concern is an (unintentional) way of keeping a certain version
of the self/world psychologically alive regardless of the changes
occurring in the real world.

On the other hand, the view of the pandemic as a turning
point—which characterizes the SUs labeled “Reconsider social
priorities” and “Reconsider personal priorities”—identifies a
different area of meaning, where the rupture opens to a new
way of being-in-the-world, and is felt as an opportunity to reflect
on previous choices and their critical impact and to make the
future better. To use an image, people’s meaning-making seems to
move from the focus on loss (e.g., the dead people that will never
come back, or the daily habits interrupted)—which characterizes
the previously discussed SUs—toward a gaze to the future, the
new adjustment challenge that one has to address. What one can
learn from the crisis and what has to be changed are represented
differently. Whereas the turning point concerns the individual life
(“Reconsidering personal priorities”), the pandemic as a rupture
highlighted the fragility of life and led to the search for a new
way of managing one’s time and a clearer consideration of what
matters. Whereas the turning point concerns the social and public
sphere (“Reconsidering social priorities”), the pandemic rupture
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TABLE 5 | Association between symbolic universes and respondents’ characteristics.

Symbolic universes

Respondents’ characteristics Reconsider
social

priorities

Reconsider
personal
priorities

Live with
emergency

Surviving
a war

χ2** p***

Men n 178 99 75 115 12.168 0.007

Sex Adj. res. 2.4 1.5 −1.2 −2.8

Women n 279 158 165 281

Adj. res. −2.4 −1.5 1.2 2.8

Age range (y) 18–25 n 172 91 105 199 41.466 0.000

Adj. res. −2.3 −2.4 0.6 4

26–35 n 103 36 48 75

Adj. res. 2.1 −2.4 0.3 −0.3

36–45 n 54 32 24 36

Adj. res. 0.8 0.9 −0.4 −1.3

46–55 n 66 47 39 35

Adj. res. 0.4 2.3 1.2 −3.4

56–65 n 47 39 19 40

Adj. res. −0.4 2.6 −1.6 −0.5

> 65 n 15 12 5 11

Adj. res. 0.1 1.5 −1.1 −0.5

Job status Student n 143 80 84 172 26.628 0.018

Adj. res. −2.3 −1.6 −0.2 3.9

Employee n 195 103 111 139

Adj. res. 1.1 −0.2 2 −2.6

Self-employed n 46 29 17 37

Adj. res. 0.5 1 −1.4 −0.2

Precarious worker n 14 7 3 9

Adj. res. 1.1 0.3 −1.3 −0.3

Unemployed n 44 22 18 25

Adj. res. 1.5 0.3 −0.4 −1.5

Retired n 15 16 7 14

Adj. res. −0.8 2.2 −0.8 −0.4

Job situation during Ordinary n 63 48 26 36 27.928 0.22

the lockdown Adj. res. 0.8 3.1 −1 −2.6

Working from home n 121 57 67 98

Adj. res. 0.6 −1.3 1 −0.4

Reduced hours n 28 15 12 13

Adj. res. 1.3 0.7 0 −1.9

Suspended n 59 30 34 46

Adj. res. 0.3 −0.5 0.9 −0.6

Lost job n 4 2 0 2

Adj. Res 1 0.4 −1.3 −0.3

Not classified n 182 105 101 201

Adj. Res −2 −1 −0.5 3.4

Living place North n 153 63 74 151 19.104 0.004

Adj. res. 0.5 −3.1 −0.7 2.8

Center n 117 71 77 108

Adj. res. −1.2 0 1.7 −0.2

South n 187 123 89 137

Adj. res. 0.7 3 −0.9 −2.5

*Adj., adjusted standard residuals; ∗∗chi-square; ∗∗∗p-value.
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highlighted the critical impact of short-term and local politics
and the need for more awareness of the interdependence among
people and countries, which could facilitate reorganization of
previously considered out-groups and in-groups into a single
community with a common destiny.

As to Hypothesis 2—the interpretation of the crisis varies over
societal segments with different psychosocial characteristics—the
findings showed that significant associations exist between SUs
and all the respondents’ characteristics considered (sex, age range,
job status, job situation during lockdown, and place of living).

It is worth noticing the differentiated position of women,
young adults (aged 18–25 years) and students compared
respectively to men, adults aged 26–35 and 46–55 years, people
maintaining their ordinary work situation during lockdown, or
to the retired. The former tend to interpret the pandemic crisis as
a health emergency, confronting people with the shared goal to
survive, whereas the latter in terms of a personal or social turning
point. Findings suggest that having a more stable life situation
and less economic and job concerns could favor a more reflexive
stance on the pandemic crisis. By contrast, unique challenges
imposed by the lockdown measures, such as those related to the
disrupted social roles and returning to living with parents, which
may impact mainly students and emerging adults (Gruber et al.,
2020), could have favored a interpretation of the crisis in terms of
loss and urgency to return to the prerupture scenario.

As concerns the association between the SUs “Live with the
emergency,” focusing on employees and the disruptive changes
occurring in their personal daily life due to the lockdown
measures, it can be interpreted considering how they were
asked to close their offices and work from home (about 81%
of the worldwide workforce has been affected by full or partial
workplace closures, see Saviæ, 2020). Findings from recent
studies show that working from home relates to the feeling of
work intruding into personal life and work-life conflict (Molino
et al., 2020), which could have triggered the daily stress and the
feeling of living with and within an emergency.

The contrasting position of women and men deserves a
comment, too. The negative impact of the coronavirus pandemic
outbreak on equality (Bernardi, 2020), and particularly on
gender equality, is recognized, although few detailed data are
currently available (Kristal and Yaish, 2020). Data from the World
Economic Forum (Hutt, 2020) show that women are responsible
for the so-called unpaid care work three times more than men; it
is likely that the care of children, the elderly, and other vulnerable
groups was mostly provided by women also during the lockdown.
With respect to Italy, the context of the current study, women
tend to be the ones mainly responsible for the care of children in
the family context. During the lockdown and the related closure
of schools, and given also the insufficiency of the resources
allocated to family support for children’s care, they have had
to do a lot of multitasking and—often in the same space (the
home)—to perform work assignments and activities related to the
family management and teach their children (Rinaldi, 2020). This
complex of circumstances may have triggered greater stress and
more in general an affective activation of anxiety, foregrounding
the risk of “losing the battle” (health, economics, social resources)
more than the hope for a different future. Different exposure to

health and media alarms may explain the differences related to
the area of residence: people from North Italy tend to interpret
the COVID-19 crisis as a war to which one has to survive, whereas
people from South Italy as a personal turning point. It is not
surprising. The expansion of the COVID-19 outbreak began in
northern Italy, where the higher incidence of the coronavirus
contagion is currently active and where the percentage of people
infected and dead was far higher than in the rest of Italy
(Santacroce et al., 2020). The daily bulletin of the data provided
by the civil protection about the infected people and deaths and
the media discourses depicting the overload of hospitals and
of frontline health workers have contributed to depict a war
scenario and to fuel feelings of fear and impotence. Fresh in
everyone’s minds are the dreadful images—shown worldwide by
the media—of the long rows of military trucks transporting the
dead from the hospital outside the Lombard city of Bergamo
(North Italy), because of lack of space to bury them in the
town cemeteries.

Beyond the specificities of the associations detected between
respondents’ characteristics and SUs, this kind of results shows
how the meaning of the pandemic, the possibility that the crisis
seems to be the loss of a previous desirable state of “normality”
or a chance to rethink what went before and to generate new
opportunities, is not ubiquitous and invariant but mediated by
people’s sense-making.

On the other hand, as previously observed, according to SCPT,
people’s affective interpretation of the pandemic scenario is not
formed in a social vacuum. With regard to the interpretation
of the pandemic scenario in terms of a mere health emergency
and war against an unknown enemy, which forces government
and individuals to fight for people’s survival (see SUs labeled
“Surviving a war” and “Living with an emergency”), one can see
its full continuity with the media and institutional discourses.
Here the pandemic crisis was identified substantially with a
health emergency and framed by affect-laden metaphors, with a
clear prevalence of militaristic language: COVID-19 was widely
depicted as an “enemy to defeat,” hospitals as “the trenches,”
doctors and nurses as “heroes on the frontline,” and the counter-
action against the virus as a “war” (Cassandro, 2020), as often
found in the political and media discourses about previous
epidemics (e.g., AIDS: Connelly and Macleod, 2003; SARS: Meng
and Berger, 2008; Ebola: Trèková, 2015). Seminal studies argued
that the use of militaristic language and metaphors makes it easier
to sacrifice people and their rights (Fornari, 1970; Ross, 1986) and
exculpate governments from responsibility (Larson et al., 2005),
such as the kind of economic investment made in the health
system and research. The Semiotic Cultural Psychology Theory
suggests that affect−laden, simplified interpretations of the
reality—such as those that underlie processes of enemization—
restore the capacity of making sense of an uncertain social
landscape (Venuleo et al., 2020a). From this standpoint, the fact
that a high affect-laden interpretation of the pandemic scenario
emerges in our analysis of how people make sense of this time of
crisis is not surprising. The more the uncertainty of the scenario,
the more sense-makers are likely to restore the stability of their
sense-making through their adherence to generalized worldviews
(Russo et al., 2020). Findings of studies based on the Terror
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Management Theory (Greenberg et al., 1997; Greenberg and
Arndt, 2012) provide empirical support to this thesis. Recent
studies among European societies reveal that about 40% of the
respondents view the external world as if it were full of threats
that may disrupt their living space (Salvatore et al., 2018). From
this standpoint, the identification of the pandemic crisis as
war appears to be only a further form reflecting the semiotic
mechanism through which a lot of problems, critical changes, and
ruptures (e.g., unemployment, worsening of living conditions,
. . .) are currently mentalized by a large segment of the population
in the current cultural milieu.

Unfortunately, we have not collected measures (e.g., people’s
attitudes and compliance with the health measures) that
allow us to empirically evaluate the impact of the different
symbolic positions detected on the pandemic crisis; however, few
speculative hypotheses can be made on the bases of previous
studies. Scholars have suggested that when people are gripped
by strong fear and feel that their survival is at stake, they are
more likely to break their entrenched habits (Barrett et al.,
2001; Coombs et al., 2007), a vital factor in coping with the
emergency, as already found among other populations during
previous pandemic such as the SARS (Hsu et al., 2006) and H1N1
pandemics (McVernon et al., 2011). With respect to the COVID-
19 emergency, it is reasonable to think that the widespread fear of
being “hit” (getting infected and/or of infecting someone else),
of losing friends or relatives in the battle, favors higher levels
of compliance among the Italian population than one might
have expected if one considers the quite low level of trust in the
institutions and commitment to the common good characterizing
Italian communities (e.g., Salvatore et al., 2019a; Venuleo et al.,
2020a). However, in the medium and long term, the fear response
could increasingly prove to be inadequate in managing the
pandemic: this is because the fear response persists insofar as
the alarm trigger is active while prone to fade away as a result
of desensitization. Thus, a global reduction of compliance with
measures to contain infection can be expected to be associated
with the flattening of the infection curve and of the decrease
in the alarms launched by TV, newspapers, social media, and
political speeches. Further studies are needed to examine this
hypothesis in greater depth.

A further critical aspect of a symbolization of pandemic as
a war against a virus is that it looks at the pandemic crisis
as a sectorial and confined event, which can trigger short-
term changes at the individual level (e.g., avoidance of social
aggregations) and societal level (e.g., a greater investment in the
health field), but not favor the holistic view required to empower
individuals and institutional effort to learn from the crisis how to
build a better tomorrow.

On the other hand, the view of the pandemic as a turning
point—which characterizes the SUs labeled “Reconsider social
priorities” and “Reconsider personal priorities”—identifies a
different area of meaning, turning crisis into opportunity,
involving a promise of some kind of progress toward better
living conditions, opening one’s gaze to the future and leading
people to search for a new way of managing their personal
and societal resources. Specifically, conceived as a social turning
point, the pandemic reveals the presence in the cultural milieu

of a set of symbolic resources (e.g., meanings, cognitive schemas,
values, social representations, attitudes, behavioral scripts, etc.)
that foster the individual’s capacity to interiorize the collective
dimension of life, what has been called semiotic capital (Salvatore
et al., 2018; Venuleo et al., 2020a). Recent studies on the SUs
active among European societies (Salvatore et al., 2018, 2019b)
reveal that, along with a view of the external world as full of
threats that can disrupt their living space, there are also SUs,
although a minority in the cultural milieus, which recognize the
systemic level of social life and the collective interest as something
that matters, therefore the common good as a super-ordered
framework of sense orienting individual decisions and actions.
It is argued that semiotic capital is particularly important in the
management of the pandemic scenario, because people will not
only have to accomplish the task of complying with negative
regulations (e.g., avoid social gatherings, keep a distance from
other people), but—more profoundly, to integrate a reference
to an abstract common good—the management of the risk of
resurgence of the pandemic—in their mindsets, as a salient
regulator of their way of feeling, thinking, and acting (Venuleo
et al., 2020a). And this task requires people to be enabled
to recognize and give relevance to the relation between the
individual sphere of experience and the sphere of collective life
and, as such, to go beyond the mere focus on the individual
experience and interest (see also: Schimmenti et al., 2020).

Implications for Policy
Typically, the focus on the psychological impact of the pandemic
and related lockdown measures was accompanied by the
emphasis on individuals’ need for psychologist and psychological
support; suggested actions include support lines for anxious
people, telecounseling, virtual connecting, and help groups
(Sood, 2020). However, this approach, although crucial, does
not appear to be enough to sustain the development within
the population of the symbolic resources underpinning people’s
capability to address the crisis. The pandemic demands that both
the individual and society as a whole consider the consequences
of particular choices and actions, a strategic issue that has
implications far beyond the sphere of individual well-being and
beyond the challenge of surviving the health emergency (which is
in the foreground in SUs1).

We have above suggested that the impact of the pandemic
crisis on individuals and their ability to respond adaptively to it
are shaped by the social and cultural resources that they have to
hand. This also means recognizing that disruptive events, like a
pandemic, constitute not only natural hazards, but also socially
constructed events: the product of the impact of a disruptive
event on people whose vulnerability is also constructed by social,
economic, and political conditions (see Cannon and Müller-
Mahn, 2010). Counterfactual thinking in support to this thesis
is that problems exponentially more disruptive than SARS-CoV-
2, such as climate change at the societal level, or smoking at the
individual level, have been unable to produce a reaction of fear
even remotely like that of the pandemic. By extension, this means
that the feeling of fear and impotence that have characterized
a large part of the population are not a direct reaction to the
pandemic as such, but to the way the crisis scenario has been
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perceived, discussed, and negotiated in the society. Obviously,
this does not mean to question the seriousness of the pandemic
emergency; rather, this perspective emphasizes how political
decision making and discourses in the public sphere affect the
way people make sense of what is happening and their feeling
of being passive spectators or victims of an event beyond their
control or also active agents and drivers of change.

Cultural manifestations can be addressed and, eventually,
counteracted only if the cultural dynamics underpinning them
are explained in their specific and contingent way of functioning
(Russo et al., 2020). The characteristics of sense-making outlined
by SCPT offer a contribution in that direction. More specifically,
the fact that sense-making is embedded in affect−laden,
generalized, holistic meanings (SUs) and in the cultural milieu
and the performative quality of the processes can be translated
into methodological criteria for designing strategies to support
the cultural possibility of turning the pandemic crisis into a
cultural opportunity. Although a deeper, systematic discussion
of the methodological criteria that can be drawn from the
theoretical framework is beyond the scope of this work, three
speculative hypotheses can be considered, showing the heuristic
and pragmatic potentiality of SCPT.

First, the acknowledgment of the holistic nature of the
generalized meaning underpinning SUs implies that any
intervention that restricts its action to the specific domain
of health (in terms of fighting the virus) is likely to have
limited efficacy, given that people shape their way of addressing
the pandemic crisis and relate to sanitary measures not only
according to health domain−specific beliefs, but also according
to their global worldview that concerns the world of experience
as a whole (Salvatore et al., 2019d).

Second, if the SUs develop within specific sociohistorical
conditions and come alive in the context of discourse and
interaction (Linell, 2009), we must also recognize the role of the
way the crisis is managed at an institutional level and signified by
communicative practices and discourses, which therefore have to
be critically examined.

Third, the acknowledgment of the performative nature of
sense-making leads us to recognize that SUs are not produced
by statements but enacted by social practices and rooted in the
social group’s mindscape. This entails that, to act on the cultural
dynamics, policy does not have to espouse contents (beliefs,
values, principles), but to design social practices that encapsulate
those contents (Venuleo et al., 2020a). For instance, to promote
the value of cooperation and solidarity, rather than advocating
it, social practices grounded on the representation of otherness
as a resource have to be implemented within the social group.
First comes action; then meaning follows. More specifically, the
promotion of semiotic capital is carried out through the design
and activation of settings of social practices that encapsulate the
worldviews, the beliefs, and the views of otherness making up the
semiotic capital.

Limitations and Future Direction of
Research
The results of the present study should be considered in light
of several methodological limitations. First, our case study

is based on an Italian convenience sample; thus, the results
cannot be generalized and have to be related to the specific
cultural context under analysis. Because SUs depend on their
working on sociohistorical conditions and are placed within
the sphere of social discourses, we might suppose that, in
other countries, other SUs emerge to represent the pandemic
crisis and its impact.

Second, the analysis of how SUs vary over social segments
due to the variability of psychosocial conditions could be
improved by considering other potential variables than
sociodemographic characteristics, work situation during the
pandemic, and place of living. Although these characteristics
are supposed to reflect specific life challenges and health,
social, and economic concerns, other factors should be
considered such as psychological well-being, longer or
shorter life expectancy, perceived social support, trust in
institutions, sense of belonging to the community, current
intergenerational differences with respect to the sensitivity and
interests expressed toward other social problems causing
a catastrophic impact for the whole of humanity (e.g.,
climate change), and different exposure to social network
communication to better understand how micro and
macro social spheres influence the ways of interpreting the
pandemic crisis.

Third, on the basis of SCPT and previous studies that have
shown the essential role of SUs in grounding, motivating, and
channeling social and individual behavior, we have suggested
that SUs might favor or hinder an adaptive response to
the crisis. However, the current study does not allow this
relationship to be examined further. Further studies should
longitudinally examine the variability of the SUs over time
and their impact on psychological well-being and people
responses to the crisis in the medium and long term (e.g.,
degree of compliance toward the health emergency measures
established by the government and levels of engagement in
solidarity actions).

CONCLUSION

This article has explored the meaning of living in the time
of COVID-19 through the collection of narratives from Italian
adults and within the frame of the semiotic psychological theory
of culture to enrich our understanding of the SUs active in the
cultural milieu to interpret the current crisis.

The core of our proposal lies in the call to move
beyond the idea that the pandemic can be taken for granted
as being disruptive with a negative psychological impact
on individuals and assume that those are the meanings
through which people interpret their being-in-the-world to
explain their reaction to the crisis, and that this reaction
has to be understood in the light of their social–cultural
milieu. What we need to do is to look more closely
at the way individuals, their system of activity, and the
sociocultural and political scenario interact with each other
in constructing the impact of the pandemic on individuals
and social life.
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The current study provides data about the immediate risk perceptions and psychological
effects of the COVID-19 pandemic among Italian participants. A sample of 980
volunteers answered a web-based survey which aimed to investigate the many
facets of risk perceptions connected to COVID-19 (health, work, institutional-
economy, interpersonal and psychological), and risk-related variables such as perceived
knowledge, news seeking, perceived control, perceived efficacy of containment
measures, and affective states. Socio-demographic characteristics were also collected.
Results showed that although levels of general concern are relatively high among
Italians, risk perceptions are highest with regards to the institutional-economy and work,
and lowest concerning health. COVID-19 has been also estimated to be the least likely
cause of death. Cognitive and affective risk-related variables contributed to explain
the several risk perception domains differently. COVID-19 perceived knowledge did not
affect any risk perception while the perceived control decreased health risk likelihood.
The other risk-related variables amplified risk perceptions: News seeking increased
work and institutional-economy risk; perceived efficacy of containment measures
increased almost all perceived risks; negative affective states of fear, anger and sadness
increased health risk; anxiety increased health, interpersonal and psychological risks,
and uncertainty increased work, institutional-economy, interpersonal and psychological
risk perceptions. Finally, positive affective states increased health risk perception.
Socio-psychological implications are discussed.

Keywords: COVID-19, risk perception, risk-related variables, psychological effects, distress

INTRODUCTION

On 8th December 2019 the first case of Coronavirus 2019 (COVID-19) was identified in Wuhan
(China), caused by the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). The
CoV-19 virus is believed to have originated from an infection probably obtained via zoonotic
transmission starting at Wuhan’s seafood market. This event may be considered as the beginning of
a global pandemic which, in only two months, has wreaked terrible damage all over the word. On
30th January 2020, the World Health Organization (WHO) declared a state of sanitary emergency.
At the time of writing, Italy has been one of the most damaged countries with over 30.000 victims
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to date. On 21th February 2020, the first Italian case was
registered in Codogno (Lombardy) and in under one month,
the virus spread rapidly. In the first days of March, the Italian
Government attempted to contain the spread of the virus and to
prevent a collapse of the healthcare system by adopting drastic
restrictions in the hardest hit regions called ‘Red Zones’. On
11th March 2020 a national lockdown was imposed to the whole
country (Phase 1). To deal with the COVID-19 emergency, Italy
moved into three phases, as follows:

– Phase 1 (11th March – 4th May) characterized by
nationwide lockdown with compulsory restricted
movement and imposed stay-at-home regulations,
with the exception of specific circumstances.

– Phase 2 (4th May – 15th June) characterized by the
relaxation of some restrictions; movement across regions
was still prohibited, while traveling between municipalities
was allowed only for proven reasons such as work, health
and to visit relatives.

– Phase 3 (15th June – nowadays): access to indoor
and outdoor places for entertaining activities has been
permitted, with the requirement if retaining personal data
of service users/clients for the following 14 days; face masks
and social distancing have remained mandatory in enclosed
public spaces, with the prohibition on gatherings.

The COVID-19 pandemic and the resulting containment
measures have had devastating effects, upsetting and
overwhelming people’s everyday lives and their perceptions
of how dangerous the virus is. Several concurring aspects have
come together to make the COVID-19 emergency a worldwide
catastrophe without precedent: The impact of the virus has
been global, it seemingly came out of nowhere and spread
incredibly rapidly. It has so far claimed hundreds of thousands
of lives and has resulted in confinement, enforced separation
of families and friends and the restriction of movement and
personal freedom. All these factors have contributed to great
psychological distress and have forced people to look for new
strategies to cope with and adjust to the emergency (Flesia et al.,
2020; Liu et al., 2020; Losada-Baltar et al., 2020; Orrù et al.,
2020; Polizzi et al., 2020; Wang et al., 2020). Wang et al. (2020)
assessed the levels of psychological impact, anxiety, depression,
and stress during the earliest phase of COVID-19 in China,
finding a moderate-to-severe distress in more than half of their
studied sample. The authors also intercepted factors associated
with levels of well-being, suggesting possible psychological
interventions to improve resilience and mental health during
the pandemic. A recent review conducted by Brooks et al.
(2020) found that predictors of psychological distress during
quarantine are (a) longer duration of quarantine, (b) fear of
infection, (c) frustration, (d) boredom, (e) inadequate supplies
and inadequate information, (f) financial loss, and (g) stigma.

Among well-known COVID-19 psychological impacts, risk
perception covers an important research area; the above-
mentioned stressors drastically modified Italians’ risk perception.
Considering the key role of behavioral and psychological
reactions people have in facing pandemics, it is fundamental

to assess how perceived risk is related to these. What risk
did Italians actually perceive during the COVID-19 emergency?
What worried them most? Were these worries restricted only
to health? These are some of the research questions which have
driven the current study.

Risk Perception in Emergency Situations
According to Slovic and Peters (2006), in our modern world and
2.0 era, risk unfolds along two trajectories: a rational/cognitive
risk referring to an analytic, systematic, deliberative and
logical risk analysis and subsequent decision making; and an
affective risk denoting an individual’s emotional and heuristic
response to danger or threat. Several theories have remarked
on the importance of emotion in risk perception and risk-
taking behaviors, such as the model of affect-as-information
(Schwarz and Clore, 1983, 2003), the risk as-feeling hypothesis
(Loewenstein et al., 2001), and the affect heuristic (Slovic et al.,
2007). Despite their differences, all these models feature the
role of the affect and the emotional reactions playing in risk-
judgment and decision making.

By investigating the perceived risk in the field of tourism
for both man-made (e.g., terrorism) and natural disasters (e.g.,
tsunami or earthquake), Wolff et al. (2019) traced the many
conceptualizations and measurement of risk perception. Some
studies enquire into people’s worries and concerns, others assess
people’s fear or nervousness, others measure the likelihood of
events while others rate individuals’ riskiness, and so on. This
great variability in risk perception measurement underlines the
different facets of the construct, and the need for a clear and
standardized operationalization.

Over the years, the vast majority of literature on risk
perception has recommended the inclusion of cognitive,
emotional and social dimensions which directly or indirectly
characterize and influence people’s risk perception (Slovic, 1987,
1999; Slovic et al., 2000; Brug et al., 2004; Renn, 2006; Oh et al.,
2015, 2020; van der Linden, 2015, 2017; Flesia et al., 2020).
Using data collected during the 2015 Middle Eastern respiratory
syndrome (MERS-CoV) outbreak in South Korea, empirical
evidence suggested an association between risk perception and
level of trust in social organizations (Yang and Cho, 2017). On
the same data, Oh et al. (2020) found the role of social media in
promoting preventive behaviors through fear and anger emotions
which in turn affect people’s perception of risk. Oh et al. (2015)
collected data on the 2009 H1N1 flu virus in South Korea and
highlighted the role of cognitive (knowledge, controllability, and
familiarity) and emotional (dread and immediacy) dimensions of
risk characteristics on exposure to the media, and on personal-
and societal-level risk perceptions.

The COVID-19 unexpected and deadly pandemic has led to
a growing number of studies about its impact, and specifically,
on risk perception with the aim to provide useful insights for
subsequent risk communication strategies (Cori et al., 2020;
Huynh, 2020; Taghrir et al., 2020). To briefly illustrate, in their
study on COVID-19 risk perception in ten countries across
Europe, Asia and America, Dryhurst et al. (2020) revealed that
risk perception is significantly influenced by several predictors
such as direct and indirect experience of the virus, personal and
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collective efficacy, personal knowledge, trust in the government,
science, and medical professionals, and individual values and
beliefs. Moreover, Kwok et al. (2020) investigated risk perception,
anxiety level, sources to retrieve COVID-19 information, actual
adoption and perceived efficacy of precautionary measures
during the early phase of the COVID-19 epidemic in Hong Kong.
The authors found that risk perception toward COVID-19 was
high, and most people adopted self-protective measures and
perceived them as effective. Additionally, de Bruin and Bennett
(2020) assessed participants’ risks of COVID-19 infection and
infection fatality and found that, despite some disagreements,
participants who perceived greater risks were more likely to adopt
protective practice, especially in the later stages of the COVID-
19 spread. Lohiniva et al. (2020) presented weekly qualitative
data collected by the Finnish Institute for Health and Welfare on
COVID-19 risk perception in order to recommend appropriate
risk communications. The narrative data was based on 116 email
and social media posts and the findings were regrouped into
five risk perception domains: catastrophic potential, probability
of dying, reasons for exposure, belief of being in control of the
situation, and trust toward authorities.

During the COVID-19 pandemic, people experienced several
affective states beyond just fear and worry typically associated
with risk perception, i.e., a sense of anxiety, anger, loneliness,
frustration, confusion, inadequacy and uncertainty. By exploring
the psychosocial outcomes due to quarantine because of exposure
to severe acute respiratory syndrome (SARS), Robertson et al.
(2004) found that quarantined health care workers experienced
stigma, fear, and frustration. Facing up to the extreme uncertainty
of COVID-19 may provoke devastating consequences (Chater,
2020; Lazzerini and Putoto, 2020). As a support, empirical
evidence stressed the extent to which the intolerance of
uncertainty is associated with anxiety and mood disorders
(Boelen and Reijntjes, 2009), peaked levels of worry and
rumination (Buhr and Dugas, 2006), and behaviors such
as information seeking or monitoring and complying with
recommendations (Rosen and Knäuper, 2009; Rosen et al., 2007).
Flesia et al. (2020) recently revealed that the unpredictability
and uncontrollability of the COVID-19 lockdown had a notable
impact on predicting stress perceived during the emergency.

The Current Study
The current study aimed to investigate COVID-19 risk
perceptions in terms of likelihood and concern for consequences
in all domains other than risk regarding health, i.e., risk
connected to work, institutional-economy, interpersonal and
psychological area (aim 1). Additionally, we explored the role
of cognitive and affective risk-related variables to explain risk
perceptions (aim 2). The idea behind this work is to investigate
other risk domains beyond health emergency (i.e., risk of being
infected, not healing and dying). We assessed risk perceptions
and risk-related cognitive and affective variables using a survey
that has been built by the authors and has been inspired
by the literature.

Based on the most recent and ongoing studies on COVID-
19, the pandemic has resulted in severely deleterious global
outcomes: huge psychological strain (Mazza et al., 2020),

traumatic impact from protracted social isolation and distance,
shocking working aftermaths in terms of job loss and job search
(Crayne, 2020), unemployment crisis (Blustein et al., 2020),
economic crash across industries and countries (Fernandes,
2020). In their study, Chan et al. (2020) assessed risk perception
of Health-Emergency Disaster Risk Management practices
associated with COVID-19 in terms of perceived severity and
infectivity, perceived knowledge to manage COVID-19, and
perceived physical, mental, social, financial and global impact.
All this empirical evidence about the COVID-19 emergency’s
effects on different areas of people’s daily lives has led us
to investigate the individual’s fear and concern for working,
economy, interpersonal and psychological impact.

In line with previous studies on risk perception in emergency
situations, we have also operationalized the risk-related cognitive
dimension in terms of knowledge concerning COVID-19, news
seeking, control and efficacy of containment measures. The
risk-related affective dimension was operationalized in terms of
affective states experienced during the COVID-19 emergency
(i.e., anger, fear, worry, sadness, loneliness, anxiety, uncertainty,
but also hope and trust). Considering that the main focus of the
study is the subjective perception of risk, we decided to investigate
the COVID risk-related cognitive and affective variables using a
self-administered survey, therefore the cognitive and emotional
dimensions here investigated are to be considered as ‘perceived’
and not objective (i.e., perceived knowledge, perceived control,
and perceived efficacy).

For the cognitive dimensions, perceived knowledge refers
to the perception that people have about how well they know
a risk (Brug et al., 2004; Oh et al., 2015; Dryhurst et al.,
2020). News seeking describes the information-seeking behavior
typically associated with risk perception. Empirical evidence
exists about the people’s need to seek risk information when
making judgments and decisions on important issues. The
two major motivations behind information-seeking behavior are
increasing knowledge and reducing uncertainty. Risk perception
is strictly related to information needs which in turn determines
the subsequent search behavior (Neuwirth et al., 2000). Another
important dimension that may affect the risk perception is
controllability: If people perceive that they can control a risk, they
will perceive the risk to be less severe (Oh et al., 2015). In the
current study, we also assessed the perceived efficacy of political
containment measures. This newly created measure is similar to
several dimensions investigated in previous studies, such as trust
(Dryhurst et al., 2020; Lohiniva et al., 2020), efficacy beliefs (De
Zwart et al., 2009), belief of controllability of situation following
the government’s restrictive measures (Lohiniva et al., 2020), and
the efficacy of personal and collective actions in limiting the
spread of coronavirus (Dryhurst et al., 2020).

MATERIALS AND METHODS

Participants
A sample of nine hundred eighty Italians took part in a web-
survey by using Google Forms platform. Table 1 shows all socio-
demographic characteristics. The collection of data began on 14th
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TABLE 1 | Sample socio-demo characteristics.

m ± sd n (%)

Age (18–83 years)* 37.37 ± 13.74

Gender (Women) 544 (55.5)

Education

8th Grade 36 (3.7)

High school 413 (42.1)

University Degree 401 (40.9)

Post-degree 130 (13.3)

Region of Residence

North 63 (6.4)

Center 37 (3.8)

South and Islands 880 (89.8)

Employment

Student 213 (21.7)

Working student 39 (4)

Self-employed 124 (12.7)

Manager 46 (4.7)

Employee 412 (42)

Unemployed 59 (6)

Retired 4 (0.4)

Other 83 (8.5)

Quarantine

No 14 (1.4)

Yes, I stay home 748 (76.3)

Yes, but I go to work 212 (21.6)

Yes, because I’ve been in
contact with a COVID-19
positive

3 (0.3)

Yes, because I tested positive
for COVID-19

3 (0.3)

Marital status

Single 500 (51)

Married 370 (37.8)

Unmarried partner 59 (6)

Separated/Divorced 28 (2.9)

Widowed 6 (0.6)

Other 17 (1.7)

Children at home (No) 644 (65.7)

N◦ housemates during
quarantine

Alone 65 (6.6)

Two persons 180 (18.4)

3–5 persons 691 (70.5)

>5 persons 44 (4.5)

Relatives living out (Yes) 641 (65.3)

Previous Pathologies (No) 896 (91.4)

*N = 899; 81 participants incorrectly reported the birth date, so the data is missing.

April and ended on 19th April 2020, which was right in the
middle of Phase 1 of the Italian COVID-19 lockdown. The sample
was recruited on a voluntary basis, through word of mouth
and via social media. All data were collected anonymously, and
all participants provided informed research consent beforehand.
The study was given ethical approval by the Ethics Committee of
the Department of Education, Psychology, and Communication

of the University of Bari Aldo Moro, and executed according
to the Declaration of Helsinki (No. ET-20-01). Forms, material,
and data are available on the Open Science Framework (OSF):
https://osf.io/xdzkq/.

Measures
Participants completed a web survey containing several
sections assessing socio-demographic characteristics, risk
perceptions, and cognitive and affective processes to live and
cope with COVID-19. See Supplementary Material for a list of
the survey items.

Socio-Demographics Characteristics
This section assessed sample age, gender, education, region
of residence, compliance with government regulations about
quarantine, family status and cohabitation details (See Table 1).

Likelihood of COVID-19 Resolution
Participants answered two 11-point scale items (0 = not at all;
10 = very much) assessing the likelihood of the COVID-19
emergency being solved completely, and of people going back
to their own everyday lives. Item scores were averaged into the
Likelihood of Resolution index (α = 0.59).

Health Risk Perception – Concern and Likelihood
Participants answered nine 11-point scale items concerning
health aspects (0 = not at all; 10 = very much). Items 1 to 3
assessed volunteers’ concerns for their own health, for health
of their loved ones, and regarding a return to everyday life
despite the risk of infection; Items 4 to 9 measured the likelihood
estimation of contagion, death, and healing for themselves and
others. Scores for items 1 to 3, and items 4 to 9 (items for healing
were reversed) were averaged into indices of Health Risk Concern
(α = 0.73) and Health Risk Likelihood (α = 0.71), respectively.

Mortality Risk
Participants answered six 11-point scale items (0 = not at all;
10 = very much) assessing the likelihood of dying from the
following causes: (1) COVID-19, (2) Heart attack, (3) Stroke,
(4) Cancer, (5) Dementia, and (6) Infection.

Work Risk Perception
Participants answered five 11-point scale items (0 = minimal
influence; 10 = maximal influence) assessing the outcomes
of COVID-19 in terms of (1) unemployment, (2) working
management, (3) job prospects, (4) working self-efficacy, and
(5) labor relations. Item scores were averaged into the Work Risk
Perception index (α = 0.78).

Institutional-Economy Risk Perception
Participants answered four 11-points scale items (0 = minimal
influence; 10 = maximal influence) assessing COVID-19
outcomes in terms of (1) financial crisis, (2) continuity of
government, (3) EU relations, and (4) political landscape.
Item scores were averaged into the Institutional-economy Risk
Perception index (α = 0.85).
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TABLE 2 | Descriptive statistics for risk-related variables.

m ± sd n (%)

Perceived Knowledge 7.47 ± 1.46

News Seeking

Never 79 (8.1)

1 to 5 times 776 (79.2)

5 to 10 times 94 (9.6)

More than 10 times 31 (3.2)

Social networks 451 (46)

Chat 143 (14.6)

Institutional channels 903 (92.1)

Newspapers 430 (43.9)

Informal channels 154 (15.7)

Websites 430 (43.9)

Radio 95 (9.7%)

Causes

Bat 206 (21)

Virus created in a lab 225 (23)

Chemical/Economic/Social war 41 (4.2)

Pre-existing virus evolution/Species leap 474 (48.4)

I don’t know/We will never know 26 (2.7)

Other 8 (0.8)

Perceived Control 5.98 ± 2.13

Perceived Efficacy 7.92 ± 1.30

Negative Affective States 4.91 ± 2.05

Anxiety 4.85 ± 2.39

Uncertainty 4.98 ± 2.44

Positive Affective States 7.73 ± 2.02

Interpersonal Risk Perception
Participants answered four 11-point scale items (0 = minimal
influence; 10 = maximal influence) assessing the outcomes of
COVID-19 in terms of (1) friendships, (2) family relationships,
(3) love relationships, and (4) social cohesion. Item scores were
averaged into the Interpersonal Risk Perception index (α = 0.82).

Psychological Risk Perception
Participants answered five 11-point scale items (0 = minimal
influence; 10 = maximal influence) assessing COVID-19
outcomes in terms of (1) freedom, (2) self-actualization, (3) well-
being, (4) isolation, and (5) thinking modalities. Item scores were
averaged into the Psychological Risk Perception index (α = 0.86).

Perceived Knowledge
Participants answered an 11-point scale item (0 = not at all;
10 = very much) assessing the extent to which they consider
themselves to be well- informed regarding COVID-19 (‘How
well-informed are you regarding COVID-19?’).

COVID-19 Cause
Participants were asked what they thought was the most likely
cause and origin of COVID-19 (see Table 2) (‘In your opinion,
what caused the virus?’).

News Seeking
Participants were asked how much time they spent looking for
news concerning the pandemic (1 = never; 2 = 1 to 5 times; 3 = 5
to 10 times; 4 = more than 10 times) (‘How many times a day do
you search for COVID-19 information?’).

News Source
Participants answered questions about the sources mostly often
used to search for COVID-19 information (social networks, chat,
institutional channels, newspapers, informal channels, websites,
radio, etc.) (‘Choose the news sources you mostly used to keep up to
date. You can choose multiple answers’).

Perceived Control
Participants answered an 11-point scale item (0 = not at all;
10 = very much) to investigate perceived control concerning risk
of infection (‘How much do you think is it that you can control the
likelihood of being infected?’).

Perceived Efficacy of Containment Measures
Participants answered four 11-point scale items (0 = not at all;
10 = very much) to investigate (1) the efficacy of government
containment measures, (2) the efficacy of compliance with
government containment measures, (3) perceived safety by
respecting government containment measures, and (4) efficacy of
the contribution of each individual citizen during lockdown. Item
scores were averaged into the Perceived Efficacy index (α = 0.78).

Affective States
Participants answered twenty 11-point scale items (0 = not
at all; 10 = very much) assessing affective states during
the COVID-19 emergency: (1) anger, (2) wrath, (3) fear,
(4) anguish, (5) sadness, (6) depression, (7) loneliness, (8)
nostalgia, (9) nervousness, (10) anxiety, (11) restlessness, (12)
vulnerability, (13) impotence, (14) frustration, (15) inadequacy,
(16) uncertainty, (17) confusion, (18) disorientation, (19) hope,
and (20) trust. Scores for items 1 to 8 were averaged into the
Negative Affective States index (α = 0.86); scores for items 9
to 12 were averaged into the Anxiety index (α = 0.81); scores
for items 13 to 18 were averaged into the Uncertainty index
(α = 0.88); scores for items 19 and 20 were averaged into the
Positive Affective States index (α = 0.85).

Statistical Methods
Descriptive statistics were calculated in order to examine socio-
demographic characteristics and all the risk-related variables
collected in the survey. Average scores with standard deviation
and frequencies with percentages were used to summarize
continuous and categorical variables, respectively. Two repeated-
measure ANOVAs were run (1) to compare the measures of risk
perception (health, work, institutional-economy, interpersonal,
and psychological), and (2) to compare mortality risk for
the different causes (COVID-19, heart attack, stroke, cancer,
dementia, and infection). Results were graphically synthetized
by boxplots. Pearson’s correlation coefficients were computed to
explore the strength of the relation both among risk-perception
measures and among risk-related variables. Separate multiple
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regression analyses were run to investigate the association of each
perceived risk with the independent variables that were supposed
to affect the outcome. The explanatory variables entered in
each model were: Age, gender, education, employment, marital
status, number of housemates during quarantine, relatives living
far from home, previous pathologies, perceived knowledge,
news seeking, perceived control, perceived efficacy, negative
affective states, anxiety, uncertainty and positive affective states.
The normal distribution of all outcomes was checked by
calculating the values of skewness and kurtosis and graphically
examining the model diagnostics. All variables included in
these analyses were formally tested for collinearity on the
basis of the variance inflation factor (VIF). Indicators of
the relative importance of explanatory variables were also
added in order to better understand the contribution of
each of them both as direct and as combined with other
variables in the model. Lindeman, Merenda and Gold’s (LMG)
method (Lindeman et al., 1980) implemented in the R package
“relaimpo” (Grömping, 2006) was adopted. LMG measures
and their 95% bootstrap confidence intervals were plotted
separately for each perceived risk. All results were considered
statistically significant when p-value < 0.05. Statistical analyses
were performed using SAS (version 9.4) and R software
(release 3.5.2).

RESULTS

The main results are described in this section. Intra correlations
among items composing each variable of interest, Variance
Inflation Factor (VIF) values for the multicollinearity, and LMG
measures are reported in Supplementary Material.

Socio-Demographic Characteristics and
Descriptive Analysis
As reported in Table 1, participants were balanced for gender
(55.5% women), predominantly middle-aged (37 ± 13.74), and
with a medium-high education level (42.1% high school degree;
40.9% University degree). Almost all volunteers making up the
sample are resident in Southern Italy and islands (89.8%); 27.7%
are not currently in employment (student and unemployed),
whereas 63.4% are workers, with the remaining 8.9% belonging
to other groups (e.g., retired). Almost the whole sample (98.5%)
respected the lockdown and restrictive measures adopted by
the government, either staying at home (76.3%) or mandatorily
going to work; 51% of participants were single and 37.8%
married. Slightly more than half of the sample (65.7%) lived
in a house without children during the lockdown, with a large
part of the sample (70.5%) spending the period of quarantine
with 3 to 5 ‘housemates,’ including themselves. 65.3% of the
sample had relatives living in other places, whilst 91.4% had no
previous pathologies.

Table 2 shows descriptive statistics for all risk-related
variables. Participants perceived themselves as quite
knowledgeable about the COVID-19 pandemic, exhibited
medium levels of control and attributed medium-high efficacy
of government containment rules. Most of the sample followed

TABLE 3 | Descriptive statistics for risk perception measures.

Min-Max m ± sd

Likehood of Resolution 0–10 4.38 ± 2.24

Risk perceptions Health Concern 0–10 6.14 ± 2.06

Health Likelihood 0–8.83 4.18 ± 1.42

Work 0–10 7.00 ± 1.64

Institutional-economy 0–10 7.83 ± 1.76

Interpersonal 0–10 5.63 ± 2.30

Psychological 0–10 6.47 ± 1.97

Mortality risk COVID-19 0–10 5.33 ± 2.41

Heart Attack 0–10 6.61 ± 2.36

Stroke 0–10 6.42 ± 2.41

Cancer 0–10 7.38 ± 2.20

Dementia 0–10 5.72 ± 2.57

Infection 0–10 5.46 ± 2.52

the news up to 5 times a day through institutional and unofficial
channels; and according to most of participants, the causes of
COVID-19 were to be ascribed to the evolution of a pre-existing
virus and species leap, a virus created in a lab, and bats. Finally,
the most commonly experienced affective states were uncertainty,
confusion and disorientation, but also trust and hope.

Risk Perceptions
Table 3 shows means and standard deviations for the likelihood
of resolution index, the six risk perception measures, and the
mortality risk for the different causes (COVID-19, heart attack,
stroke, cancer, dementia, and infection). Participants reported a
low estimation of complete COVID-19 end and resolution, with
the highest perceived risk was referred to institutional-economy
and the lowest to health likelihood. Two repeated-measures
ANOVAs were run to address the first aim of the study: The
highest risks perceived by participants during the COVID-19
epidemic concerned institutional-economy and work, followed
by psychological risk and, lastly, health (F5,980 = 430.29,
p < 0.0001). Furthermore, cancer was evaluated as the most
likely cause of death, while infections and COVID-19 as the least
likely (F5,980 = 105.41, p < 0.0001). Figures 1 and 2 display the
corresponding boxplots.

Correlations Among Risk Perception
Measures and Risk-Related Variables
Table 4 shows Pearson’ correlations among risk perception
measures, and risk-related variables, respectively. The likelihood
of resolution is negatively associated with all risk perceptions,
and the various risk perceptions are positively associated
between each other. COVID-19 perceived knowledge is positively
associated with news seeking, perceived control, perceived
efficacy, and positive affective state, and negatively with anxiety
and uncertainty. Searching for news is positively correlated to
negative affective states, anxiety and uncertainty, whilst perceived
efficacy of containment measures is positively linked to perceived
control and emotions of hope and trust. Negative emotions
appeared to be positively correlated to anxiety and uncertainty
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FIGURE 1 | Repeated-measures ANOVA on risk perceptions.

FIGURE 2 | Repeated-measures ANOVA on mortality risk.

but also to positive feelings. Anxiety and uncertainty are strongly
related to each other.

The Role of Risk-Related Variables in
Risk Perceptions
Table 5 reports results of the multiple regressions, run separately
for the indices of likelihood of resolution and risk perceptions.

Gender, education, relatives living out, perceived control,
negative and positive affective states are found to significantly
affect the likelihood of resolution. In particular, women, high-
educated people and participants having relatives living out
perceived a lower probability of a complete resolution (β = −0.80,
p < 0.001; β = −0.05, p < 0.01; β = −0.41, p < 0.01, respectively).
Gender female is also associated with the health concern
(β = 0.57, p < 0.001), institutional-economy (β = 0.34, p < 0.01),
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TABLE 4 | Pearson’s Correlations among risk-perception measures and risk-related variables.

Risk-perception measures

Health concern Health likelihood Work Institutional-economy Interpersonal Psychological

Likelihood of resolution −0.11*** −0.16*** −0.09** −0.14*** −0.13*** −0.17***

Health concern 0.48*** 0.27*** 0.15*** 0.37*** 0.37***

Health likelihood 0.16*** 0.11*** 0.25*** 0.26***

Work 0.49*** 0.39*** 0.52***

Institutional-economy 0.24*** 0.42***

Interpersonal 0.59***

Risk-related variables

News seeking Perceived
control

Perceived
efficacy

Negative
affective states

Anxiety Uncertainty Positive affective
states

Perceived knowledge 0.20*** 0.10** 0.14*** −0.04 −0.08* −0.08* 0.09**

News seeking 0.02 −0.06 0.13*** 0.11*** 0.10** 0.05

Perceived control 0.23*** 0.03 0.02 0.01 0.06

Perceived efficacy 0.01 0.02 0.01 0.30***

Negative affective states 0.79*** 0.72*** 0.09**

Anxiety 0.75*** 0.02

Uncertainty 0.05

*p < 0.05; **p < 0.01; ***p < 0.001.

and psychological (β = 0.36, p < 0.01) risk perceptions. The
presence of previous pathologies shows a positive contribution to
health likelihood (β = 0.58, p < 0.001) and a negative contribution
to work (β = −0.50, p < 0.01) and institutional-economy
(β = −0.04, p < 0.05) risk perception.

The more people seek news the more they perceive the
work and institutional-economy risk (β = 0.22, p < 0.05;
β = 0.26, p < 0.05, respectively). The perceived control
shows a negative contribution to health likelihood (β = −0.09,
p < 0.001), while the perceived efficacy of the containment
measures shows a positive contribution to health concern
(β = 0.14, p < 0.01), work (β = 0.17, p < 0.001), institutional-
economy (β = 0.22, p < 0.001), and interpersonal (β = 0.17,
p < 0.01) risk perceptions. As regards the affective risk-related
variables, they are found to positively contribute to the level of
risk perception.

Figure 3 synthesizes the LMG measures, separately for
each outcome. The contribution of socio-demographic variables,
perceived control and positive affective state to the R2 of
models is relevant only for likelihood of resolution. Together
they explain more than 10% of variance. Perceived efficacy
about the containment measures emerges as important variable
for the institutional-economy risk [2.23%, 95% CI (0.79-
4.26)]. A substantial proportion of variance of health concern,
health likelihood, interpersonal risk and psychological risk
is explained by negative affective state (fear, anger, sadness)
and anxiety. Uncertainty is the first relevant variable for
work risk (3.54%, 95% CI [2.05-5.69]), interpersonal risk
(4.46%, 95% CI [2.89-6.59]) and psychological risk (7.06%, 95%
CI [4.99-9.53]).

DISCUSSION

The COVID-19 pandemic has indelibly and irreversibly
changed the whole world. Nothing (or almost nothing) will
ever be the same as it once was. In Italy, the devastating effects
of the lockdown have had an impact on several domains: The
collapsing health system, a deep and difficult-to-solve economy-
work crisis, high levels of distress and so on. The short and
long-term effect of COVID-19 also made its mark on how people
have perceived and represented the ongoing events and future
scenarios, including risk perception. The current study provides
data regarding COVID-19 immediate risk perceptions in terms
of likelihood and concern in all risk domains beyond health, i.e.,
risk connected to work, institutional-economy, interpersonal and
psychological areas. Additionally, the study aimed to investigate
the role of socio-demographic characteristics and cognitive
and affective risk-related variables to impact perceived risks in
response to the COVID-19 epidemic.

To answer our first aim, current results showed that
the risk perception of being infected by the virus or of
dying from COVID-19 was not the highest perceived risk,
with participants instead showing high levels of concern for
institutional-economy and work in the future, followed by
psychological worry. This finding clearly suggests how, after
the health emergency, it was and remains today important to
manage the social and psychological emergency. People did
not estimate a high probability of becoming infected or dying,
instead they perceived a great deal of concern and fear for
the future and for economic and social consequences of the
pandemic. Crucially, this worry will spread over time and
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TABLE 5 | Multiple regression analyses.

Predictors Likelihood of
resolution
(R2 = 0.15;

F(21,898) = 7.52***)

Health concern
(R2 = 0.40;

F(21,898) = 27.81***)

Health likelihood
(R2 = 0.18;

F(21,898) = 9.04***)

Work risk
(R2 = 0.13;

F(21,898) = 6.34***)

Institutional-
economy risk

(R2 = 0.10;
F(21,898) = 4.84***)

Interpersonal risk
(R2 = 0.16;

F(21,898) = 8.07***)

Psychological
risk (R2 = 0.24;

F(21,898) = 13.21***)

β t β t β t β t β t β t β t

Age

Gender (F) −0.80 −5.10*** 0.57 4.75*** 0.34 2.71** 0.36 2.77**

Education −0.05 −2.86** −0.03 −2.61** −0.03 −2.61** 0.03 2.01*

Employment

Marital status

N◦ housemates

Relatives living out (Yes) −0.41 −2.72** 0.48 4.09*** 0.28 3.01** 0.43 2.80** 0.30 2.38*

Previous Pathologies (Yes) 0.58 3.60*** −0.50 −2.61** −0.04 −2.09*

Perceived Knowledge

News Seeking 0.22 2.04* 0.26 2.23*

Perceived Control 0.15 4.41*** −0.09 −4.18***

Perceived Efficacy 0.14 3.12** 0.17 3.93*** 0.22 4.50*** 0.17 2.85**

Negative Affective States 0.16 2.65** 0.25 5.22*** 0.08 2.09*

Anxiety 0.25 6.10*** 0.15 4.34*** 0.11 2.02* 0.14 3.28**

Uncertainty 0.11 3.32** 0.12 3.24** 0.15 3.20** 0.18 4.71***

Positive Affective States 0.19 5.14*** 0.10 3.67***

*p < 0.05; **p < 0.01;***p < 0.001.
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FIGURE 3 | LMG measures.

will not disappear with the clinical extinction of the virus.
During the COVID-19 lockdown, individuals were forced to
listen to fearful messages such as the daily bulletin of Civil
Protection Agency about the dramatic increase of contagions and
deaths, or the evening live television broadcasts with the Prime
Minister’s COVID-related announcements. These messages may
have been processed in a more rational or more emotional
way. People generally process information in two different ways:
A systematic vs. heuristic processing (the dual-process model
of communication). According to the well-known Heuristic-
Systematic Model (HSM; Chaiken, 1980), when people are asked
to form a judgment or make a decision, they may systematically
and analytically process any available information, or adopt
cognitive shortcuts and heuristic processing which ‘may involve
the use of relatively general rules (scripts, schemata) developed
by individuals through their past experiences’ (Chaiken, 1980,
p. 753). The high levels of risk perceptions beyond the health
emergency suggest that Italian citizens dealt with the COVID-
related news and experienced lockdown and restrictive measures
in an ‘emotional’ way (rather than rational), by feeling peaks
of fear and concern. Probably, this fear will linger through
time. Fearful communication is based on fear, an unpleasant
and evolutionary emotion that responds to the function of
protecting humans from life-threatening situations (Williams,
2012). Anchoring to the Appraisal Tendency Framework (ATF;
Lerner and Keltner, 2000), fear that people experienced during
the COVID-19 emergency affected their perceptions of risk;
people in the fear condition are prone to perceive a greater risk
on the basis of a sense of uncertainty, vulnerability and lack
of control over the situation (Lerner and Keltner, 2000, 2001;
Lerner et al., 2003).

As regards socio-demographic characteristics, gender,
education, relatives living far from home, and previous
pathologies appear to significantly contribute to risk perceptions.

Specifically, women reported higher risk perceptions than
men (except for work and interpersonal risk), and highly
educated female participants are those who estimated the lowest
probability of the COVID-19 emergency being solved completely,
and of people going back to a normal everyday life. Recent
COVID data showed that women are more concerned about
COVID-19 than men (Gerhold, 2020). Moreover, high education
seemed to influence a high institutional-economy risk perception,
and a low health risk perception in terms of concern and
likelihood. It is as if a high level of education protected people
from a (possible) irrational fear of being infected or dying,
but at the same time permitted them to realize the devastating
economic, political and institutional scenario that was coming up.
Additionally, having loved ones living far from home increased
health, interpersonal and psychological risk perceptions and,
coherently, decreased the estimated probability of resolution.
Previous pathologies resulted as being associated with a high
health risk but low work and institutional-economy risk. Our
data roughly overlap with the results obtained by Bish and
Michie (2010) in their review concerning the demographic
and attitudinal predictors of behaviors during a pandemic. The
authors concluded that being older, female and more educated
is associated with a higher probability to engage in protective
and preventing behaviors, and this link is mediated by several
attitudes, such as higher levels of perceived susceptibility to
the disease.

Furthermore, as regards the second aim of the study,
results showed how risk-related cognitive and affective variables
differently impact the various risk perceptions, by confirming
that risk perceptions are distinct and need to be investigated
independently between each others.

In detail, COVID-19 perceived knowledge does not affect any
single risk perception and this seems to be an unexpected finding.
By adopting the above-cited HSM framework to understand how
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individuals process and respond to fearful messages, Averbeck
et al. (2011), investigated the role of prior knowledge in
systematic vs. heuristic processing fear appeals. The authors
found that prior knowledge gives rise to systematic processing
by attending to context-relevant information, whilst a lack of
prior knowledge leads to heuristically processing fearful messages
by resulting in greater fear arousal. Our contradictory result
concerning the no-role of knowledge on risk perception may
be explained by considering that messages, information and
appeals leaked by our Government and news media were not
only fearfully charged, but also full of uncertainty and eliciting
confusion. Hence, it was difficult to be truly informed on such
a new and unexpected topic, like COVID-19 – the so-called
‘invisible enemy’ – which continues to divide the scientific
community as it searches for an answer to the crisis.

Instead, frequent searching for information on COVID-
19 increased fear and concern for the institutional-economy
and working future. The mass media contributed greatly to
risk perceptions, especially for those risk situations in which
individuals do not have first-hand experience or adequate and
sufficient knowledge, so that they seek, in the mass media,
information necessary to resolve uncertainty and confusion. In
cases as such one, the mass media serves as a ‘social amplification’
since they allow people both to learn about the risk message and
interpret it (Social Amplification of Risk Framework; Kasperson
et al., 1988), hence the mass media amplify or weaken the public’s
perception of risk (Chong and Choy, 2018; Ali et al., 2019). Our
finding might be understood by considering that the real risk and
threat perceived by people was the limited sense of predictability
and controllability assigned to the whole situation, rather than
the virus per se (Flesia et al., 2020). This role played by the mass
media has been traced in several health communication studies
such as that on Avian flu in Hong Kong and the United States
(Fung et al., 2011), 2009 H1N1 flu virus (Oh et al., 2015),
bovine spongiform encephalopathy (Paek et al., 2016), or 2015
Middle East Respiratory Syndrome coronavirus in South Korea
(Oh et al., 2020).

Instead, high levels of perceived control increased people’s
estimate of a solution to COVID-19, and reduced the perceived
likelihood of health risk for themselves and their loved ones.
It has been well established that perception of control plays
a crucial role on how people formulate judgments and make
decisions about risk, by leading people to underestimate risks
under their control (Thompson et al., 1998; Beisswingert et al.,
2015). By differentiating between risk control (‘command over
the result’) and volition (‘command over the risk exposure’),
Nordgren et al. (2007) found that control resulted in a decreasing
perceived risk, while volition resulted in increasing perceived
risk. Perceived control represents a construct strictly related
to a range of psychological variables and widely mentioned
in several motivation theories, such as – among many – the
Self-Determination Theory (SDT; Ryan and Deci, 2000) which
encompasses three human needs underlying intrinsic motivation:
Autonomy, competence and relatedness. The first claims that
developing a sense of autonomy and control over situations is
fundamental for an individual to be able to self-regulate, maintain
and internalize recommended behaviors, such as respecting rules,

complying legal measures, or adhering to medical prescriptions
(Williams et al., 1998; Ryan et al., 2008). In this vein, people
with high levels of perceived control concerning the probability
of being infected exhibited lower health risk perception.

Interestingly, perceiving as effective the government’s
containment measures and the protective behaviors increased
health, work, institutional-economy, and interpersonal risk
perceptions, but not the health risk likelihood. This seemingly
strange result – the higher the perception of efficacy, the higher
the perception of risk – might be explained by invoking the fear
appraisal processes. People perceive lockdown measures and
compliance conducts as effective, this perception of effectiveness,
in turn, endorses the existence of an objective risk perceived
as a threat from which individuals should protect themselves.
This objective risk, in turn, sustains fear and subjective risk
felt by people. It is as if the link between perceived efficacy
and risk perception is circular rather than linear. The perceived
efficacy seems to be unrelated with the health risk likelihood
and health risk severity (death likelihood), while it seems to
affect fear and concern for health and not only; therefore, in
other words it seems to affect the threat appraisal. The more
people perceive containment measures and individual/collective
compliance behaviors as effective, safe and relevant, the more
fear and concern for health and for the working, institutional-
economy and social future increases. In the recent study about
risk perceptions of COVID-19 around the world, Dryhurst
et al. (2020) found a partially similar result showing a positive
correlation of risk perception with personal efficacy (‘To what
extent do you feel that the personal actions you are taking to try
to limit the spread of coronavirus make a difference?’, p. 4) but a
negative correlation with collective efficacy (‘To what extent do
you feel the actions that your country is taking to limit the spread
of coronavirus make a difference?’, p. 4). This our result may
be explained by mentioning the Protection Motivation Theory
(PMT; Rogers, 1975, 1983) according to which people must first
believe that a threat be directed at them (threat appraisal) and
then evaluate to adopt preventive behaviors (coping appraisal).
In this vein, the belief of efficacy about the restrictive measures,
the protective compliance behaviors, and the contribution of the
individual citizen would have increased the threat appraisal. PMT
posits that response efficacy (i.e., people’s believe that protective
actions are effective) and self-efficacy (i.e., people’s believe to
be able to adopt protective behaviors) are two predictors of
protection motivation (Rogers, 1983).

Furthermore, both negative and positive affective states
predicted the likelihood of resolution. The risk-related
affective variables in terms of fear, anger, sadness, anxiety and
positive emotions have mainly influenced the perception of
health. Anxious affective states amplified interpersonal and
psychological risk perception, whilst uncertainty enhanced
perceived risks for work, institutional-economy, and psycho-
social area. Witte and Allen’s meta-analysis (Witte and Allen,
2000) on fear appeal studies concluded that fearful messages
produce a peak of perceived severity and vulnerability, and
result as being greatly persuasive in encouraging people to adopt
desired behaviors. In this vein, the strategic and communicative
decisions made by our Government called upon an affective
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response of fear for facing the COVID-19 risk, with the aim
to increase risk perception and, consequently, motivate people
to adopt the recommended behaviors (Dillard and Anderson,
2004; Averbeck et al., 2011). The Italian hashtag #iorestoacasa
(I stay at home) perfectly embodied the extraordinary restrictive
measures taken by the Prime Minister (DPCM), becoming a
viral trend on social media and flash mobs across all of Italy.
Italians, in response, overall complied with the government’s
restrictive measures, but this heightened their COVID-19 risk
perception. Although the daily ‘death’ bulletin of the Civil
Protection Agency is a fact, future studies should accurately
investigate the risky communication adopted by politicians
in order to be able to express more about a link between
risk communication and risk perception. To sum up, one can
speculate that the restrictive measures adopted by the Italian
government – albeit considered effective – accompanied by a
communicative style that oscillated between fear and uncertainty
increased the individual’s risk perception. It would seem that
fearful and uncertain communication did not help people, but
just served to frighten them further.

The risk-related cognitive variables of news seeking, perceived
control and efficacy and the affective variables of fear, anxiety, and
uncertainty seem thus to have influenced risk perceptions.

The study has some limitations. First, it is a cross-sectional
study, so direct causal inferences about the relationship between
risk-related variables and risk perception measures need to be
made cautiously. Second, the sample is not representative of all
Italian regions and of course we know well that the situation
was much more serious in the country’s northern regions due
to the far higher number of infections. However, we assumed
that the risk perception and concern were equally distributed
throughout the Italian country: As the Italian government
extended the lockdown, millions of citizens living in the North
regions (above of Lombardy and Veneto) fled south on the last
departing trains and buses. Third, we did not adopt standardized
measures to assess psychological distress or risk-taking style
but we instead used a personalized battery aimed to assess the
constructs of interest. Despite these limitations, however, the
study offers food for thought in order to better understand
the complexity of the psychological experiences by one of the
countries which has been hardest hit by the virus. It will be vital
for politicians that decisions made from above are understood
in the light of all psychological processes involved and here
analyzed. At the time of writing, the COVID-19 pandemic is

likely to bring a second wave of socio-psychological emergency.
The individuals’ wellbeing cannot be reduced to a merely
medical wellbeing.
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COVID-19 pandemic represents, not only a public physical health emergency, but a
mental health serious problem as well. However, little is known about the psychological
impact of the quarantine during this pandemic. The aim of this study is to assess the
emotional impact of the lockdown measures imposed by the Argentinian government
to fight the virus. For this, a survey was distributed on social network. We surveyed
the Argentinian general population twice: 2 days after the mandatory quarantine started
(time 1), and 2 weeks later (time 2). Anxiety levels were assessed using the State-Trait
Anxiety Inventory; depressive symptoms were assessed using the Beck Depression
Inventory-II; and affect was assessed using the Positive and Negative Affect Scale.
A total of 6057 people answered both surveys. In addition, different socio-demographic
factors were considered, such as risk factors for COVID-19, age, gender, educational
level, variation in family income due to quarantine, number of children, whether they have
older adults in charge or not and the number of hours viewing information about COVID-
19. Statistically significant variations were observed between the two time points. The
effect size, however, was very small. Depression tends to increase slightly, while levels of
anxiety and affect (positive and negative) tend to decrease. Also, some slight differences
related to the socio-demographic factors were found. Findings suggests that sustaining
the lockdown measures could have a larger effect on mental health in the long term. It
is necessary to continue monitoring emotional distress and other related mental health
problems on the general population. It is also necessary to create programs aimed at
promoting mental health, and to distribute information about it.

Keywords: coronavirus, COVID-19, emotion, mental health, anxiety, depression, longitudinal, quarantine

INTRODUCTION

On March 3, Argentina confirmed its first case of COVID-19. As of March 20, 2020, given the
epidemiological situation and with a total of 128 confirmed cases of COVID-19 in the country,
the Argentinian government established “social, preventive and mandatory isolation,” restricting
mass circulation (excluding people affected by essential activities and services). Suddenly, people
can only travel for essential issues, such as buying food, cleaning supplies or medicines. On March
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22, that is, 2 days after the official quarantine began, we initiated
a longitudinal psychological study. We started data collection
in order to analyze the emotional impact of quarantine on
people. For this purpose, online surveys were used to assess
basic affective and psychological dimensions (i.e., depressive
symptoms, anxiety levels, and positive and negative affect)
that could be compromised in this context. Explanatory or
moderating factors (e.g., gender, age, risk factors for COVID-
19, etc.) were also explored. Two weeks after quarantine
began, participants were contacted again to complete a second
version of the survey.

In general, quarantine has been described as an unpleasant
experience for those who undergo it, because it may involve
separation from loved ones, financial problems, uncertainty
over the situation and boredom, among other consequences
(Cava et al., 2005; Brooks et al., 2020). Furthermore, emotional
problems and lost income led the list of the main problems
associated with quarantine during the SARS outbreak in Toronto
(Blendon et al., 2004). Also, Hawryluck et al. (2004) reported
that quarantine may be associated with significant psychological
distress, depressive symptoms and post-traumatic stress.

Anxiety and depression are affective responses that serve
important adaptive functions. However, the recurrence,
persistence and intensity of these responses can hinder
psychosocial and physiological functioning. Depression, related
to grief or sadness, occurs after real or perceived loss (Beck
et al., 1996; MacKinnon and Hoehn-Saric, 2003). Anxiety
is an emotional state characterized by subjective feelings of
tension and apprehension, as well as autonomic nervous system
responses (Spielberger et al., 1999). On the other hand, positive
affect is the degree to which a person feels satisfied, enthusiastic,
energetic, active and alert. On the contrary, negative affect refers
to subjective distress and involves a variety of aversive emotional
states, such as anger, contempt, disgust, guilt, fear, or nervousness
(Watson et al., 1988).

A recent review (Brooks et al., 2020) on 26 studies, shows
negative psychological effects of quarantine, including post-
traumatic stress symptoms, confusion and anger. Stressors
included prolonged quarantine durations, fears of infection,
frustration, boredom, lack of supplies, inadequate information,
among others. Some studies have even suggested lasting effects
after the quarantines had ended. Research conducted in countries
with early spread of the COVID-19 have revealed the wide
psychological impact and its consequences for people (Lima
et al., 2020). As reported, psychological symptoms may emerge
in individuals without previous mental disorders, or worsen
in those with pre-existing psychological conditions. It is also
possible that anguish emerge (or increased) among infected
people or those who care for them (Kelvin and Rubino, 2020).
Also, the quarantine can elicit serious distress among people and
consequently increase the suicide rates in general population, or
in health-care workers (Ammerman et al., 2020; Goyal et al.,
2020). Similarly, Barbisch et al. (2015) indicate that quarantine
can cause collective hysteria, leading hospital staff to take
desperate measures.

According to Brooks et al.’s (2020) recent review, there is
only one study, of the 26 considered, about the longitudinal

psychological effects of quarantine. The study found that 7%
of people showed anxiety symptoms and 17% showed feelings
of anger, but 4–6 months after quarantine had ended, these
symptoms had decreased to 3 and 6%, respectively. Regarding
long-term effects, some studies indicate that 3 years after a SARS
outbreak, some health-care workers still reported problematic
alcohol use or dependence symptoms (see Brooks et al., 2020).

It has also been pointed out that after a period of quarantine,
health-care workers continued to engage in avoidance behavior
such as limiting direct contact with patients and not reporting
to work (Cava et al., 2005). In summary, most of these studies
indicate that, after a prolonged period of quarantine, some people
exhibited social avoidance behaviors, mental health problems,
and post-traumatic stress disorder, among other problems.
However, a recent longitudinal study (Wang et al., 2020) on the
COVID-19 pandemic did not report significant changes in levels
of anxiety and depression. The COVID-Minds Network (funded
by Wellcome Trust) aims to support the development of quality
longitudinal COVID-19 studies in different countries around the
world, exploring the effects of the pandemic on mental health.
On its website, the network synthesizes some of the preliminary
findings: (1) The mental health of the population during
pandemic lockdown has worsened from previous measures, and
could potentially return to pre-pandemic levels as lockdown
restrictions are lifted; (2) the pandemic does not affect everyone
equally (e.g., younger adults and females have been experiencing
worse psychological responses); (3) people’s health behaviors are
been affected by the pandemic as well (Covid-Minds Network,
2020).

In addition, some studies report that certain socio-
demographic factors moderate the psychological impact of
quarantine. A particular study (Taylor et al., 2008) found that
gender, age, number of children and educational level, were
aspects associated with the psychological effect of the quarantine.
However, other studies (e.g., Hawryluck et al., 2004) indicate that
demographic factors such as marital status, age, educational level,
living with other adults and having children were not associated
with psychological effects during quarantine.

In general, over 100 countries worldwide had instituted either
a full or partial lockdown by the end of March 2020, affecting
billions of people. Some of the more common approaches
have been government recommendations on social distancing
(localized or general recommendations). Others have opted for
restricting all non-essential internal movement (lockdown). In
Europe, for example, almost all countries (except five) have had
some period of national lockdown. Meanwhile, Asia, Australia,
and New Zealand, among other countries, have adopted a
national or local lockdown approach. Some others have adopted
mixed approaches (that include periods of social distancing and
periods of more controlled lockdown). Finally, in the Americas,
where the appearance of the first confirmed cases of COVID
occurred later, there are various positions, such as Brazil that
has opted for localized lockdown or Uruguay that has opted for
national recommendations (Dunford et al., 2020). The actions
taken by the Argentinian government in response to the COVID-
19 (general lockdown), installed the need to investigate how
quarantine impacts on people’s emotional state. Researching the
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behavioral and emotional changes of people in these situations is
essential in order to provide tools to the public health system. The
findings can help to plan remedial measures, as well as to identify
aspects that require further analysis, to recognize possible severe
psychological distress and to know how to act in possible future
similar situations. Knowing and understanding the experiences
of people in quarantine has been highlighted as a central tool
to maximize control over the spread of the disease, as well as
to minimize the negative effects on affected individuals, families
and communities (Hawryluck et al., 2004). Therefore, the aim of
this study is to analyze the longitudinal emotional effect of the
social, preventive and mandatory isolation established due to the
epidemiological COVID-19 situation in Argentina.

MATERIALS AND METHODS

Participants
On March 22nd, that is, 2 days after the lockdown started,
the survey was launched. Fourteen days after, a second survey
was sent to all the people that had completed the first one.
A total of 6057 people participated in both the first evaluation
(between March 22nd and 25th) and the second evaluation
(between April 3rd and 9th; that is, 12–15 days between them).
Out of the 6057, 91.6% of the respondents were affected by
isolation measures, and 508 (8.4%) were exempted (health
workers, laboratory technicians, security forces personnel, people
from the agricultural sector, veterinarians, media workers,
pharmacists, food sale and delivery workers, public government
staff, researchers, machine operators, among others). Participants
were mostly between the ages 18–40 (63.3%), quarantined at
home with other people (83.7%), worked regularly (80.2%),
perceived the quarantine had little or no economic impact on
them (62,1%), and lived in a spacious house (40.3% lived in
a house with 4 or more rooms) with available open space
(75.7% said they have a garden or a backyard). The main
socio-demographic characteristics of the sample are described
in Table 1. The inclusion criteria were to be over 18 years
old, to live in Argentina, and to no suffer from physical or
psychological illnesses.

Measures
Depressive Symptoms
The Spanish adaptation (Sanz et al., 2005; Sanz and Vázquez,
2011) of the Beck Depression Inventory-II (BDI-II) (Beck et al.,
1996) was used. The BDI-II is a self-report measure that provides
information about the presence and severity of depressive
symptoms. BDI-II consists of 21 items indicating symptoms
such as sadness, loss of pleasure, feelings of failure and guilt,
pessimism, etc. People have to answer questions about how they
felt in the past two weeks, to be consistent with the DSM-IV
criteria for major depression. Participants rated items on 0–
3 scales, with higher scores representing more severity of the
symptom. The BDI-II has adequate reliability (α = 0.89, Sanz
et al., 2003) and validity (e.g., Sanz and Vázquez, 1998; Beltrán
et al., 2012). Item 9 (suicidal ideation) was omitted for this study
due to the potential risk it might imply in online surveys.

TABLE 1 | Socio-demographic characteristics for all sample.

Variable n %

6057 100

Risk factor for Yes 1179 19.5%

COVID-19 I don’t know 219 3.6%

No 4659 76.9%

Perceived degree 10–40% 41 0.6%

of quarantine 50–70% 133 2.3%

compliance 80–100% 5833 97.1%

Age group 18–25 929 15.3%

26–40 2910 48.0%

41–60 1803 29.8%

60 or + 415 6.9%

Gender Female 4886 80.7%

Male 1131 18.7%

Other 20 0.3%

Prefer not to answer 20 0.3%

Educational level Postgrad 1696 28%

University (complete) 2120 35%

University (incomplete) 1823 30.1%

Secondary (complete) 342 5.6%

Secondary (incomplete) 69 1.1%

Primary (complete) 6 0.1%

Primary (incomplete) 1 0.0%

Perception of
economic impact

No 2666 44%

Few 1094 18.1%

Some 983 16.2%

Much 320 5.3%

Very much 726 12%

Other responses 268 4.4%

Work regularly Yes 4858 80.2%

No 1199 19.8%

Number of children 0 3202 52.9%

1 960 15.8%

2 1206 19.9%

3 495 8.2%

4 or more 194 3.2%

Alone or
accompanied
during quarantine

Alone 987 16.3%

Accompanied 5070 83.7%

Older adults in
charge

No 2260 37.3%

Yes, living with me 1761 29.1%

Yes, living somewhere
else

1240 20.5%

Yes, but partially and
living somewhere else

796 13.1%

Number of rooms 1 (studio apartment) 153 2.5%

2 1584 26.2%

3 1794 29.6%

4 or more 2443 40.3%

Other responses 83 1.4%

Presence of
outdoor spaces

None 416 6.9%

(Continued)
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TABLE 1 | Continued

Variable n %

6057 100

Balcony, terrace 1058 17.5%

Garden, backyard 4583 75.7%

Daily news hours Few (less than 1 h) 183 3.0%

Regularly (2 h) 4292 29.00%

Much (3 or 4 h) 2943 19.9%

All day (4 h or more) 1997 13.5%

Other responses 510 3.5%

State Anxiety
The Spanish version (Spielberger et al., 1999) of the State-Trait
Anxiety Inventory (STAI; Spielberger et al., 1970) was used. The
STAI is a self-report measure composed of 40 items which assess
anxiety as a transitory state and as a stable trait. In this study
we only used the state-anxiety dimension, which is composed
of 20 items answered on 4-point Likert scale (from 0 to 3). In
Spanish population, internal consistency range from α 0.84 to
0.93 (Riquelme and Casal, 2011).

Positive and Negative Affect
The Spanish adaptation (López-Gómez et al., 2015) of the
Positive and Negative Affect Schedule (PANAS; Watson et al.,
1988) was used. The PANAS includes two subscales, Positive
Affect and Negative Affect, each of one contain 10 items such
as “tense,” “nervous,” or “satisfied.” The participant is asked to
indicate whether he or she is feeling that way at the moment.
Items are rated on a 5-point Likert scale (from 1 = not at all to
5 = very much). In Spanish population, internal consistency range
from α 0.83 to 0.92 (López-Gómez et al., 2015).

Socio-Demographic Factors
Closed questions were included. We asked about (a) Perceived
degree of quarantine compliance, (b) Risk factors for COVID-
19, (c) Age, (d) Gender, (e) Variation in economic income due to
quarantine, (f) Educational level, (g) Employment, (h) Number
of children, (i) Whether he or she is alone or accompanied
during quarantine, (j) Number of rooms in the quarantine site,
(k) whether or not the respondent has dependent older adults, (l)
Presence of outdoor spaces in the quarantine site, and (m) hours
a day consuming news. All these socio-demographic aspects were
assessed only once in time 1.

Procedure and Ethical Considerations
The data collection was done through Google Forms. The
first freely access survey (Time 1; T1) was disseminated by
social networks between March 22 and 25 (close to the
beginning of isolation measures in Argentina). Twelve to fifteen
days later (between April 03 and 09, depending on the day
they had answered the first one), we contacted people again
and sent them the second survey (Time 2; T2). For this
research, all the procedures were conducted in accordance
with the ethical standards of the Helsinki Declaration and the
CONICET guidelines for ethical behavior in Social Sciences.

People participated voluntary and only after singing (digitally)
an informed consent. We provide the contact information of the
research group in order to answer any question that may arise
regarding the rights of research subjects. The study was approved
by the Interdisciplinary Thematic Program in Bioethics of the
National University of Mar del Plata.

In addition, we considered the potential risk of conducting
online surveys (without researcher’s direct supervision) in the
context of quarantine. In this regard, evidence (Jorm et al., 2007;
Yeater et al., 2012) indicates that only a very small portion
of participants experience distress when answering questions
about their mental health, trauma, or adverse experiences. Thus,
it has been suggested that answering online surveys would
not have negative short-term effects event when investigating
sensitive issues such as the presence of self-injurious behavior
(Muehlenkamp et al., 2015). In fact, positive reactions are
generally more common than negative ones (Jorm et al., 2007),
and even those who report some kind of negative reaction during
the study, judge their participation as positive (Jorm et al., 2007;
Tan et al., 2019). In any case, participants were provided with
information about different psychological support devices to
which they could turn if necessary. We also emphasized that the
participant could stop answering at any time.

Statistical Analysis
Reverse item were recoded and the dimensions of anxiety,
depressive symptoms and affect (positive and negative) were
calculated. Descriptive statistical analyses were applied to
characterize the sample. Subjects were grouped according to
their socio-demographic features. Some of the closed questions
categories were grouped to improve understanding of the
results. Repeated measures ANOVA statistic was used to test
for differences between the first and the second surveys.
Sociodemographic variables (Table 1) were considered as the
inter-subject factor and time-point as the intra-subject factor.
Regarding gender and educational level, some groups had to
be excluded from the inferential analyses due to the small
sample size. Partial eta square was used to analyze effect
size. The Bonferroni statistic was used for intergroup and
intragroup multiple comparisons. Interaction effects were also
graphically presented.

RESULTS

Changes in Depressive Symptoms
Between the First and the Second Survey
Descriptive statistics for depressive symptoms are presented in
Table 2. In the first place, we conducted a repeated measures
ANOVA considering all the sample. The statistic showed a
significant difference (F = 98.84; p < 0.001) between T1 and
T2, however, the effect size of this difference was very small
(η2

p = 0.016). In the second place, we conducted the ANOVAs
considering the socio-demographic variables as the inter-subject
factor and time-point as the intra-subject factor. Results are
presented in Table 3.
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TABLE 2 | Descriptive statistics for depressive symptoms in Time 1 and Time 2.

Depression Time 1 Time 2

ME SD ME SD

All sample (n = 6057) 8.74 7.41 9.41 7.88

Do you quarantine? Yes 8.78 7.42 9.46 7.88

Exempted/no 8.31 7.32 8.77 7.87

Risk factor for COVID-19 Yes 8.20 7.54 8.76 8.07

I don’t know 11.13 8.72 11.66 8.96

No 8.77 7.29 9.46 7.75

Perceived degree of quarantine compliance 10–40% 8.61 5.63 10.22 9.19

50–70% 10.26 8.48 10.73 8.68

80–100% 8.71 7.39 9.37 7.85

Age group 18–25 12.43 8.95 13.29 9.32

26–40 9.04 7.24 9.74 7.76

41–60 7.11 6.30 7.68 6.71

60 or + 5.50 5.41 5.86 5.82

Gender Female 9.14 7.53 9.82 7.97

Male 6.95 6.42 7.50 7.03

Other 14.45 11.21 15.75 11.95

Prefer not to answer 8.40 8.22 8.95 7.80

Educational level Postgrad 7.30 6.31 8.15 6.90

University (complete) 8.17 6.75 8.79 7.25

University (incomplete) 10.36 8.22 10.97 8.69

Secondary (complete) 10.62 9.43 10.69 9.62

Secondary (incomplete) 10.14 8.15 11.71 9.32

Primary (complete) – – – –

Primary (incomplete) – – – –

Perception of economic impact No 7.70 6.68 8.44 7.27

Few 9.07 7.18 9.66 7.95

Some 9.24 7.38 9.98 7.81

Much 10.70 8.47 11.03 8.55

Very much 10.77 8.83 11.18 8.99

Work regularly Yes 8.38 7.06 9.07 7.56

No 10.24 8.52 10.77 8.93

Number of children 0 9.91 7.96 10.66 8.44

1 8.44 7.11 8.98 7.38

2 7.15 6.12 7.82 6.73

3 6.51 6.00 7.03 6.35

4 or more 6.61 6.24 6.71 6.75

Alone or accompanied during quarantine Alone 8.60 7.43 9.07 7.95

Accompanied 8.77 7.41 9.47 7.86

Older adults in charge Yes 10.82 8.65 11.18 8.98

No 8.65 7.40 9.32 7.87

Number of rooms 1 8.84 7.55 10.27 8.22

2 9.47 7.54 10.14 8.14

3 9.02 7.52 9.57 8.13

4 or more 8.13 7.21 8.80 7.47

Presence of outdoor spaces Yes 8.56 7.36 9.19 7.75

Partially 8.95 7.26 9.77 8.05

No 10.22 8.20 10.80 8.69

Daily news hours Few (less than 1 h) 7.86 6.94 8.60 7.44

Regularly (2 h) 8.25 6.97 9.02 7.61

Much (3 or 4 h) 9.51 7.54 10.04 7.67

All day (4 h or more) 10.95 8.56 11.50 9.22
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TABLE 3 | Results of repeated measures ANOVA for depression.

Effect Repeated measures

for depression

F p-value η2
p

All sample Time 98.84 0.001 0.016

Do you quarantine? Time 22.60 0.001 0.004

Group 3.09 0.079 0.001

Time*Group 0.830 0.362 0.000

Risk factor for
COVID-19

Time 20.96 0.001 0.003

Group 15.53 0.001 0.005

Time*Group 0.428 0.652 0.000

Age group Time 52.86 0.001 0.009

Group 162.97 0.001 0.075

Time*Group 1.17 0.319 0.001

Gender Time 52.95 0.001 0.009

Group 91.99 0.001 0.015

Time*Group 0.54 0.461 0.000

Educational level Time 27.33 0.001 0.005

Group 47.33 0.001 0.030

Time*Group 2.30 0.057 0.002

Perception of
economic impact

Time 43.51 0.001 0.007

Group 33.36 0.001 0.023

Time*Group 1.01 0.400 0.001

Work regularly Time 54.29 0.001 0.009

Group 59.66 0.001 0.010

Time*Group 0.842 0.359 0.000

Number of children Time 26.69 0.001 0.004

Group 58.27 0.001 0.037

Time*Group 1.020 0.396 0.001

Alone or
accompanied
during quarantine

Time 42.31 0.001 0.007

Group 1.29 0.257 0.000

Time*Group 1.55 0.213 0.000

Older adults in
charge

Time 13.65 0.001 0.003

Group 26.33 0.001 0.005

Time*Group 1.21 0.271 0.000

Number of rooms Time 50.62 0.001 0.008

Group 12.05 0.001 0.006

Time*Group 1.387 0.245 0.001

Presence of
outdoor spaces

Time 43.16 0.001 0.007

Group 10.83 0.001 0.004

Time*Group 0.687 0.503 0.000

Daily news hours Time 31.69 0.001 0.005

Group 30.04 0.001 0.019

Time*Group 1.12 0.344 0.001

Overall, average depression scores increased at the second
survey compared to the first one, so it is possible to confirm
the existence of a time effect. In most cases, this increase
was statistically significant, however, the effect size of these
differences were very small or almost imperceptible. It is

also possible to confirm the effect of some socio-demographic
characteristics, such as having risk factor for COVID-19, age,
gender, educational level, perception of economic impact, to
have a regular work, the number of children, having older
adults in charge, the number of rooms in the quarantine
site, the presence of outdoor spaces, and the daily news
hours consumed. No interaction effects were observed for
depressive symptoms.

Changes in State Anxiety Between the
First and the Second Survey
Descriptive statistics for depressive anxiety levels are presented
in Table 4. In the first place, we conducted a repeated measures
ANOVA considering all the sample. The statistic showed a
significant difference (F = 97.61; p < 0.001) between T1 and
T2, however, the effect size of this difference was very small
(η2

p = 0.016). In the second place, we conducted the ANOVAs
considering the socio-demographic variables as the inter-subject
factor and time-point as the intra-subject factor. Results are
presented in Table 5.

State-anxiety tends to decrease at all the analyzed categories
after 2 weeks of quarantine. In most cases, this decrease was
statistically significant, but the effect size were very small or
almost imperceptible. This would imply that isolation would
not increase anxiety but, on the contrary, tends to decrease
it. All socio-demographic characteristics showed also effects
over anxiety levels. Four interaction effects were also found:
(1) essential workers showed higher levels of anxiety at T1
(p < 0.001), but larger decrease than non-essential workers.
Differences in anxiety between both groups at T2 were non-
significant (Figure 1A); (2) people quarantining alone showed
less anxiety (both at T1 and T2; p < 0.001) and larger decrease
compared with people accompanied (Figure 1B); (3) people with
elderly dependents obtained higher anxiety scores at both T1 and
T2, but they also showed greater decrease compared with people
with no older adults in charge (Figure 1C); (4) although those
who consumed more news had higher levels of anxiety at both
times, the decrease in anxiety levels over time was larger for these
groups (and remained more stable for those who consumed less
news) (Figure 1D).

Changes in Negative Affect Between the
First and the Second Survey
Descriptive statistics for negative affect are presented in Table 6.
In the first place, we conducted a repeated measures ANOVA
considering all the sample. The statistic showed a significant
difference (F = 59.04; p < 0.001) between T1 and T2, however,
the effect size of this difference was very small (η2

p = 0.010). In the
second place, we conducted the ANOVAs considering the socio-
demographic variables as the inter-subject factor and time-point
as the intra-subject factor. Results are presented in Table 7.

As it is shown, negative affect decreased in all categories after
2 weeks of isolation. This decrease was statistically significant,
but the effect size was very small or almost imperceptible. Almost
all socio-demographic factors showed effects over negative affect
(except number of rooms in the quarantine site and presence
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TABLE 4 | Descriptive statistics for anxiety in Time 1 and Time 2.

Anxiety Time 1 Time 2

ME SD ME SD

All sample 1.16 0.50 1.11 0.51

Do you quarantine? Yes 1.15 0.50 1.11 0.51

Exempted/No 1.22 0.49 1.14 0.51

Risk factor for COVID-19 Yes 1.14 0.50 1.08 0.51

I don’t know 1.33 0.53 1.24 0.55

No 1.15 0.50 1.11 0.50

Perceived degree of quarantine compliance 10–40% 1.31 0.53 1.25 0.55

50–70% 1.25 0.50 1.23 0.51

80–100% 1.16 0.50 1.11 0.51

Age group 18–25 1.31 0.52 1.27 0.52

26–40 1.18 0.50 1.13 0.51

41–60 1.09 0.46 1.05 0.48

60 or + 0.98 0.50 0.92 0.45

Gender Female 1.19 0.50 1.13 0.51

Male 1.04 0.45 1.01 0.47

Other 1.26 0.59 1.26 0.62

Prefer not to answer 1.17 0.58 1.09 0.65

Educational level Postgrad 1.09 0.47 1.05 0.49

University (complete) 1.15 0.48 1.10 0.50

University (incomplete) 1.21 0.52 1.16 0.52

Secondary (complete) 1.26 0.54 1.20 0.56

Secondary (incomplete) 1.30 0.54 1.23 0.52

Primary (complete) – – – –

Primary (incomplete) – – – –

Perception of economic impact No 1.09 0.48 1.05 0.50

Few 1.16 0.47 1.11 0.48

Some 1.23 0.48 1.17 0.49

Much 1.31 0.51 1.25 0.53

Very much 1.26 0.54 1.21 0.55

Work regularly Yes 1.15 0.49 1.10 0.50

No 1.20 0.53 1.15 0.54

Number of children 0 1.19 0.51 1.14 0.52

1 1.17 0.51 1.12 0.51

2 1.11 0.47 1.08 0.48

3 1.09 0.46 1.01 0.47

4 or more 1.10 0.45 0.99 0.48

Alone or accompanied during quarantine Alone 1.12 0.50 1.04 0.50

Accompanied 1.17 0.50 1.12 0.51

Older adults in charge No 1.14 0.49 1.10 0.50

Yes 1.30 0.53 1.20 0.54

Number of rooms 1 1.18 0.52 1.10 0.53

2 1.19 0.50 1.13 0.51

3 1.17 0.50 1.12 0.50

4 or more 1.13 0.48 1.10 0.50

Presence of outdoor spaces No 1.22 0.52 1.15 0.52

Partially 1.18 0.50 1.13 0.50

Yes 1.15 0.49 1.10 0.51

Daily news hours Few (less than 1 h) 1.06 0.47 1.03 0.49

Regularly (2 h) 1.14 0.46 1.10 0.48

Much (3 or 4 h) 1.24 0.49 1.17 0.51

All day (4 h or more) 1.36 0.55 1.27 0.56
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TABLE 5 | Results of repeated measures ANOVA for anxiety.

Effect Repeated measures

for anxiety

F p-value η2
p

All sample Time 97.61 0.001 0.016

Do you quarantine? Time 52.02 0.001 0.009

Group 5.96 0.015 0.001

Time*Group 4.34 0.037 0.001

Risk factor for
COVID-19

Time 48.42 0.001 0.008

Group 12.72 0.001 0.004

Time*Group 2.84 0.058 0.001

Age group Time 63.88 0.001 0.010

Group 70.48 0.001 0.034

Time*Group 0.93 0.425 0.000

Gender Time 44.30 0.001 0.007

Group 83.92 0.001 0.014

Time*Group 2.87 0.090 0.000

Educational level Time 27.48 0.001 0.005

Group 19.35 0.001 0.013

Time*Group 0.68 0.607 0.000

Perception of
economic impact

Time 70.96 0.001 0.012

Group 35.97 0.001 0.024

Time*Group 0.721 0.577 0.000

Work regularly Time 56.89 0.001 0.009

Group 11.16 0.001 0.002

Time*Group 0.30 0.584 0.000

Number of children Time 70.64 0.001 0.012

Group 11.77 0.001 0.008

Time*Group 2.20 0.066 0.001

Alone or
accompanied
during quarantine

Time 84.20 0.001 0.014

Group 16.29 0.001 0.003

Time*Group 7.73 0.005 0.001

Older adults in
charge

Time 43.84 0.001 0.009

Group 26.41 0.001 0.005

Time*Group 4.28 0.039 0.001

Number of rooms Time 45.36 0.001 0.008

Group 3.75 0.011 0.002

Time*Group 1.45 0.227 0.001

Presence of
outdoor spaces

Time 48.72 0.001 0.008

Group 4.19 0.015 0.001

Time*Group 0.33 0.716 0.000

Daily news hours Time 112.68 0.001 0.019

Group 79.60 0.001 0.039

Time*Group 8.03 0.001 0.004

of outdoor spaces). Two interaction effects were observed:
(1) at T1, the higher the educational level, the lower the
negative affect; at T2, the Postgrad group is the only one
that differs significantly from the rest, with lower negative
affect; also the group that completed secondary education

is the one with larger decrease in negative affect, followed
by incomplete university group (Figure 2A); (2) regarding
daily news hours, all groups showed a significant decrease
in negative affect scores between T1 and T2; and, similar to
anxiety levels, the groups who consumed more news showed
higher levels of negative affect at T1, but larger decrease over
time (Figure 2B).

Changes in Positive Affect Between the
First and the Second Survey
Descriptive statistics for positive affect are presented in Table 8.
In the first place, we conducted a repeated measures ANOVA
considering all the sample. The statistic showed a significant
difference (F = 14.47; p < 0.001) between T1 and T2, however, the
effect size of this difference was close to zero (η2

p = 0.002). In the
second place, we conducted the ANOVAs considering the socio-
demographic variables as the inter-subject factor and time-point
as the intra-subject factor. Results are presented in Table 9.

All socio-demographic characteristics showed also effects over
positive affect, and four interaction effects were found: (1)
regarding age, the younger the person, the lower the positive
affect, both at T1 and T2; but intragroup differences were only
significant for the 26–40 and the 41–60 groups (Figure 3A); (2)
positive affect was significantly higher in men, both at T1 and T2;
but males showed larger decrease of positive affect than females
over time (Figure 3B); (3) regarding economic impact, people
who reported no economic impact showed higher positive affect,
but larger decrease over time; groups who reported some level of
economic impact showed lower positive affect (at both T1 and
T2), but remain more stable overt time (Figure 3C); (4) those
who work regularly have significantly higher positive affect, both
at T1 and T2; but while the group that does not work regularly
remained stable over time, the group that works regularly showed
a significant decrease in their positive affect (Figure 3D).

DISCUSSION

In general, after 2 weeks of quarantine, a small size increase
in depressive symptoms was observed across the sample. On
the contrary, a decrease in anxiety, and negative and positive
affect was observed, also with small effect size. So our results
show small size differences and some interaction effects (with
effect size close to zero). Wang et al. (2020), in the study on
the impact of quarantine in China, found almost no difference
in the first 2 weeks of lockdown. However, it is important
to contextualize the comparison between both studies. Wang
et al. (2020) conducted the first survey between January 31 and
February 02. At that time, China had about 30,000 confirmed
cases of COVID-19. The second survey was conducted 28 days
later, between February 28 and March 01, with about 80,000 cases.
In contrast, in our study, at the time of the first survey, Argentina
had about 500 confirmed cases of COVID-19. Two weeks
later, when the second survey was conducted, Argentina has
approximately 1,900 cases. This is important since we observed
an emotional impact, even though the number of confirmed
cases was considerably lower and the time between measures was

Frontiers in Psychology | www.frontiersin.org 8 September 2020 | Volume 11 | Article 565688122

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-565688 September 17, 2020 Time: 18:45 # 9

Canet-Juric et al. Emotional Impact of COVID-19 Quarantine

FIGURE 1 | Interaction effects for anxiety levels. Intragroup analysis with Bonferroni correction are expressed in the graphs: line-group with ∗ showed p < 0.05
intragroup differences between time 1 and time 2; line-group with ∗∗ showed p < 0.01 intragroup differences between time 1 and time 2. Post hoc intergroup
comparisons with Bonferroni correction (only significant differences are considered, all the comparisons missing were not statistically significant; ∗p < 0.05,
∗∗p < 0.01): (A) Time 1: Yes, Excluded∗∗. (B) All the intergroup comparisons were statistically significant∗∗. (C) All the intergroup comparisons were statistically
significant∗∗. (D) All the intergroup comparisons were statistically significant∗∗.

shorter. The Argentine cultural context and other variables (e.g.,
the perception of a possible economic crisis in the country), could
probably explain these discrepancies.

Depression
Regarding depression specifically, the symptoms increased
very slightly in most groups. We observed a slightly more

pronounced increase in depression (although still with small
effect size) for those quarantined in a studio apartment
(1 room), compared to people who had more rooms in
the house. This suggests that the physical features of the
quarantine location may affect people’s mood. There was
also a slightly larger increase in depressive symptoms in
those with postgraduate education and in those who have
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TABLE 6 | Descriptive statistics for negative affect in Time 1 and Time 2.

Negative affect Time 1 Time 2

ME SD ME SD

All sample 17.60 6.14 17.14 6.30

Do you quarantine? Yes 17.56 6.12 17.10 6.29

Exempted/No 18.16 6.39 17.57 6.48

Risk factor for COVID-19 Yes 17.52 6.16 17.03 6.50

I don’t know 19.71 6.98 18.55 6.84

No 17.53 6.08 17.11 6.23

Perceived degree of quarantine compliance 10–40% 18.90 6.93 18.37 5.97

50–70% 18.05 7.46 18.13 7.48

80–100% 17.59 6.11 17.11 6.28

Age group 18–25 19.51 6.96 19.05 7.31

26–40 17.91 6.30 17.35 6.38

41–60 16.65 5.34 16.36 5.59

60 or + 15.32 4.73 14.83 4.92

Gender Female 17.99 6.27 17.50 6.41

Male 15.92 5.17 15.58 5.47

Other 19.75 8.98 18.70 9.80

Prefer not to answer 16.15 5.82 16.50 8.46

Educational level Postgrad 16.88 5.63 16.59 5.95

University (complete) 17.42 5.95 17.08 6.03

University (incomplete) 18.22 6.52 17.53 6.74

Secondary (complete) 18.75 6.91 17.88 6.99

Secondary (incomplete) 19.33 7.63 18.81 6.83

Primary (complete) – – – –

Primary (incomplete) – – – –

Perception of economic impact No 16.86 5.81 16.46 6.08

Few 17.65 5.94 17.17 6.16

Some 18.20 6.07 17.78 6.16

Much 19.57 6.92 18.71 6.74

Very much 18.74 6.84 18.17 7.05

Work regularly Yes 17.46 6.00 17.00 6.16

No 18.20 6.67 17.72 6.86

Number of children 0 17.98 6.45 17.52 6.70

1 17.99 6.48 17.56 6.46

2 17.02 5.49 16.66 5.59

3 16.48 5.01 15.82 5.14

4 or more 15.94 4.69 15.36 4.73

Alone or accompanied during quarantine Alone 16.86 5.86 16.21 6.00

Accompanied 17.75 6.19 17.32 6.35

Older adults in charge Yes 19.40 7.39 18.66 7.24

No 17.42 6.05 16.94 6.27

Number of rooms 1 17.03 5.84 16.69 6.20

2 17.70 6.21 17.28 6.34

3 17.86 6.27 17.28 6.38

4 or more 17.43 6.04 17.00 6.25

Presence of outdoor spaces Yes 17.56 6.10 17.09 6.28

Partially 17.69 6.22 17.26 6.38

No 17.85 6.42 17.47 6.44

Daily news hours Few (less than 1 h) 16.39 5.62 16.16 5.73

Regularly (2 h) 17.23 5.63 16.91 6.00

Much (3 or 4 h) 18.70 6.20 17.88 6.36

All day (4 h or more) 20.07 7.26 19.34 7.58
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regular works (compared to those who are unemployed).
This may suggest people who are usually more proactive
or engaged in different activities are most affected by being
isolated or inactive.

Anxiety
Anxiety levels showed a slight decrease in the full sample.
Specifically, those exempted from quarantine (workers
of essential services) showed a larger decrease than those
quarantining. This may be due to several factors. Firstly, essential
workers continued with their routines, so this group probably
continue living in a sort of “normality” context. On the other
hand, and since we don’t have a pre-lockdown measure, it
is possible that anxiety levels had increased greatly at T1 in
essential workers in the face of the uncertainty of the situation,
but decreased more rapidly in the absence of significant changes
in daily life. It is also important to highlight that there is a lot of
variability in this group: as mentioned before, around 44 essential
activities could be counted (health workers, security forces,
personnel business employees, people from the agricultural
sector among others). This variability makes it very difficult to
find a single explanation for the larger decrease in anxiety levels
in essential workers.

Lower anxiety levels were found among people quarantining
alone compared to people accompanied. A possible explanation
is that those who quarantine alone avoid some relationship and
cohabitation problems that can be exacerbated in the context of
confinement. It would be necessary to further explore this group
since it is not the same to be alone during isolation than to be a
person with a certain trait of social isolation in general.

Regarding higher anxiety levels in people with elderly
dependents, this probably occurs because this is an at-risk
population. Also, the larger decrease in this group may be due
to the fact that after 14 days the confirmed cases and deaths
in the country did not increase noticeably. Therefore, people
may have felt more in control of the situation by reducing
exposure to the virus.

Finally, regarding daily news hours, we found higher anxiety
in people with more news consumption. The evidence suggests
that sustained exposure to the media can lead to increased anxiety
and stress (Brooks et al., 2020). Also, the larger decrease in anxiety
in the group that consumes a lot of news may be due to the fact
that constant exposure produces habituation and, consequently,
the same stimulus does not produce the same response as at
the beginning. Also, a pre-lockdown measured would have been
clarifying in this matter.

Negative Affect
Concerning negative affect, it decreased very slightly. Since the
first assessment was made when the isolation measures had
already started (and we do not have a pre-quarantine assessment),
it is possible that negative emotions grew higher during the first
days of quarantine, but slowly decrease as people get used to
the new situation. Regarding educational level, the group with
complete secondary education is the one that showed the larger
decrease of their negative affect between T1 and T2 (followed
by incomplete university). In T2, the postgrad group is the

TABLE 7 | Results of repeated measures ANOVA for negative affect.

Effect Repeated measures for
negative affect

F p-value η2
p

All sample Time 59.04 0.001 0.010

Do you quarantine? Time 22.50 0.001 0.004

Group 3.94 0.046 0.001

Time*Group 0.34 0.561 0.000

Risk factor for
COVID-19

Time 35.18 0.001 0.006

Group 10.57 0.001 0.003

Time*Group 2.69 0.068 0.001

Age group Time 34.01 0.001 0.006

Group 73.80 0.001 0.035

Time*Group 1.28 0.278 0.001

Gender Time 29.03 0.001 0.005

Group 112.52 0.001 0.018

Time*Group 1.01 0.316 0.000

Educational level Time 17.72 0.001 0.003

Group 12.74 0.001 0.008

Time*Group 2.61 0.034 0.002

Perception of
economic impact

Time 50.05 0.001 0.009

Group 27.38 0.001 0.019

Time*Group 0.82 0.514 0.001

Work regularly Time 38.62 0.001 0.006

Group 15.43 0.001 0.003

Time*Group 0.02 0.880 0.000

Number of children Time 30.66 0.001 0.005

Group 17.19 0.001 0.011

Time*Group 0.384 0.820 0.000

Alone or
accompanied
during quarantine

Time 43.14 0.001 0.007

Group 25.01 0.001 0.004

Time*Group 1.75 0.186 0.000

Older adults in
charge

Time 22.23 0.001 0.005

Group 35.01 0.001 0.007

Time*Group 1.00 0.317 0.000

Number of rooms Time 17.32 0.001 0.003

Group 1.90 0.127 0.001

Time*Group 0.50 0.686 0.000

Presence of
outdoor spaces

Time 21.08 0.001 0.003

Group 0.83 0.435 0.000

Time*Group 0.12 0.887 0.000

Daily news hours Time 64.86 0.001 0.011

Group 83.56 0.001 0.041

Time*Group 5.66 0.001 0.003

only one that differs significantly from the rest, with lower
negative affect. It seems that having a higher educational level
could be a protective factor. These results are consistent with
those presented by Bracke et al. (2014), Brooks et al. (2020),
and Moreira et al. (2020) and differ from those found in
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FIGURE 2 | Interaction effects for negative affect. Intragroup analysis with Bonferroni correction are expressed in the graphs: line-group with ∗ showed p < 0.05
intragroup differences between time 1 and time 2; line-group with ∗∗ showed p < 0.01 intragroup differences between time 1 and time 2; line-group with ns showed
no statistical intragroup differences between time 1 and time 2. Post hoc intergroup comparisons with Bonferroni correction (only significant differences are
considered, all the comparisons missing were not statistically significant; ∗p < 0.05, ∗∗p < 0.01): (A) Time 1: secondary (incomplete), postgrad∗; secondary
(complete), university (complete)∗∗; secondary (complete), postgrad∗∗; university (incomplete), university (complete)∗∗; university (incomplete), postgrad∗∗. Time 2:
secondary (incomplete), postgrad∗; secondary (complete), postgrad∗∗; university (incomplete), postgrad∗∗. (B) All the intergroup comparisons were statistically
significant∗∗.

other population contexts, where higher educational levels were
associated with more symptoms (Qiu et al., 2020). This could be
due to the fact that people with a higher level of education may
have a more informed and adjusted view of the situation and,
therefore, entail lower levels of concern.

Positive Affect
About positive affect, it tends to decrease very slightly. In relation
to age, the younger the person is, the lower the positive affect.
It is common for young people to present and experience
less positive affect than older people. Different studies have
shown a tendency for older people to regulate emotions more
effectively than younger people, keeping positive feelings active
and avoiding negative ones (American Psychological Association
[APA], 2005). On the other hand, many of the young people in the
sample reported incomplete university studies, so it is possible
that there are many students among them and that the initial
suspension of academic activities resulted in feelings of relief and
calm.

About gender differences, although males reported higher
positive affect, they showed a larger decrease than females over
time. This may be due to the change in their routines, the
increase in the number of hours at home, and sharing roles of
parenting and caring for those who might not be used to it
(Cerrato and Cifre, 2018).

Regarding economic impact, the trend is: the lower the
economic impact, the more the positive affect at both times.
Also, people who reported no economic impact showed higher
positive affect, but larger decrease over time. The largest decrease
may be due to the fact that the people who had no economic

impact are also the people who continued working. Adjusting
to teleworking (for teachers for example) and matching its
demands with the household’s daily demands can be the cause
of these results. This is consistent with the interaction effect
found among people who reported working regularly as well:
higher positive affect, but larger decrease. On the other hand,
question about economic impact were asked at the beginning
of isolation (T1), so the perception in relation to the economic
impact may have changed.

The slight increase in the levels of depressive symptoms is
consistent with the decrease in positive affect (e.g., enthusiasm,
interest). However, the levels of negative affect also showed a
slight decrease. This could indicate that the increase in BDI
means is not caused by changes in mood but rather by changes
in the daily habits that the instrument explores (e.g., diet and
sleep). In fact, some studies have already reported that there are
changes in daily habits as a consequence of isolation measures.
For example, some studies indicate that the COVID-19 pandemic
appear to be a risk factor for sleep disorders (Barrea et al., 2020;
Casagrande et al., 2020). Other studies have also reported changes
in diet and weight gain during quarantine (Di Renzo et al., 2020).
However, the differences showed very small effect size. Further
evaluation over time may alter this result.

Accordingly with various international organizations, we
understand health as an integrative construct, so we emphasize
the importance of considering the psychological effects of
quarantine when making decisions. We hope that the preliminary
information provided in this study will contribute to generating
clear and useful public policies, in the short, medium and long
term. These actions should aim at minimizing the negative
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TABLE 8 | Descriptive statistics for positive affect in Time 1 and Time 2.

Positive affect Time 1 Time 2

ME SD ME SD

All sample 24.06 7.67 23.79 7.67

Do you quarantine? Yes 23.96 7.65 23.70 7.66

Exempted/No 25.18 7.88 24.75 7.67

Risk factor for COVID-19 Yes 25.29 7.65 25.00 7.76

I don’t know 22.43 7.60 21.90 7.66

No 23.83 7.65 23.57 7.61

Perceived degree of quarantine compliance 10–40% 23.80 7.64 23.05 8.43

50–70% 22.72 7.43 23.03 7.51

80–100% 24.10 7.67 23.81 7.67

Age group 18–25 20.68 7.10 20.94 7.38

26–40 23.43 7.46 23.17 7.52

41–60 25.90 7.51 25.35 7.46

60 or + 28.15 7.15 27.72 7.15

Gender Female 23.60 7.50 23.42 7.61

Male 26.11 8.07 25.41 7.73

Other 22.35 7.38 21.45 6.97

Prefer not to answer 24.45 8.33 24.05 6.98

Educational level Postgrad 25.45 7.91 25.07 7.73

University (complete) 24.20 7.31 23.89 7.48

University (incomplete) 22.81 7.59 22.59 7.50

Secondary (complete) 23.04 8.02 23.16 8.32

Secondary (incomplete) 24.12 7.50 23.71 8.14

Primary (complete) – – – –

Primary (incomplete) – – – –

Perception of economic impact No 24.73 7.67 24.27 7.67

Few 23.95 7.74 24.00 7.77

Some 23.52 7.54 23.24 7.45

Much 22.78 7.05 22.58 7.03

Very much 22.72 7.68 22.89 7.94

Work regularly Yes 24.31 7.59 23.96 7.63

No 23.07 7.94 23.11 7.80

Number of children 0 22.86 7.62 22.78 7.72

1 24.40 7.45 24.02 7.41

2 25.46 7.36 24.85 7.31

3 26.46 7.44 25.98 7.38

4 or more 27.54 8.11 27.21 7.88

Alone or accompanied during quarantine Alone 24.52 7.86 24.52 7.96

Accompanied 23.97 7.63 23.65 7.60

Older adults in charge Yes 22.92 7.47 22.88 7.47

No 24.03 7.75 23.77 7.71

Number of rooms 1 23.69 8.07 23.39 8.45

2 23.08 7.76 22.82 7.67

3 23.90 7.46 23.69 7.46

4 or more 24.72 7.63 24.42 7.66

Presence of outdoor spaces Yes 24.32 7.65 24.04 7.64

Partially 23.50 7.56 23.23 7.59

No 22.62 7.99 22.44 8.01

Daily news hours Few (less than 1 h) 24.76 7.85 24.52 7.87

Regularly (2 h) 24.09 7.40 23.77 7.47

Much (3 or 4 h) 23.43 7.54 23.15 7.46

All day (4 h or more) 22.96 7.64 22.74 7.64
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TABLE 9 | Results of repeated measures ANOVA for positive affect.

Effect Repeated measures for

negative affect

F p-value η2
p

All sample Time 14.47 0.001 0.002

Do you quarantine? Time 7.06 0.008 0.001

Group 11.62 0.001 0.002

Time*Group 0.43 0.510 0.000

Risk factor for
COVID-19

Time 6.54 0.011 0.001

Group 26.20 0.001 0.009

Time*Group 0.25 0.780 0.000

Age group Time 6.91 0.009 0.001

Group 154.82 0.001 0.071

Time*Group 4.41 0.004 0.002

Gender Time 22.37 0.001 0.004

Group 92.33 0.001 0.015

Time*Group 8.22 0.004 0.001

Educational level Time 2.37 0.124 0.000

Group 29.99 0.001 0.019

Time*Group 0.65 0.624 0.000

Perception of
economic impact

Time 2.58 0.108 0.000

Group 12.71 0.001 0.009

Time*Group 2.83 0.023 0.002

Work regularly Time 3.02 0.083 0.000

Group 20.66 0.001 0.003

Time*Group 4.60 0.032 0.001

Number of children Time 12.03 0.001 0.002

Group 54.39 0.001 0.035

Time*Group 2.31 0.056 0.002

Alone or
accompanied
during quarantine

Time 2.89 0.089 0.000

Group 8.16 0.004 0.001

Time*Group 2.71 0.100 0.000

Older adults in
charge

Time 0.92 0.337 0.000

Group 6.71 0.010 0.001

Time*Group 0.51 0.476 0.000

Number of rooms Time 4.49 0.034 0.001

Group 16.98 0.001 0.008

Time*Group 0.07 0.976 0.000

Presence of
outdoor spaces

Time 4.89 0.027 0.001

Group 14.21 0.001 0.005

Time*Group 0.06 0.940 0.000

Daily news hours Time 11.75 0.001 0.002

Group 16.35 0.001 0.008

Time*Group 0.10 0.961 0.000

effect of mandatory isolation on mental health. There is no
doubt that quarantine and social isolation has been one of the
best preventive measures, and has been widely recommended
by experts to stop the spread of the virus. However, while

quarantine has proven to be effective, as time goes by, it seems
that the consequences for mental health are getting worse:
loneliness, reduced social and physical contact, confinement,
lack of privacy, loss of daily routines, etc. can also lead
to illness and carry significant costs at the psychological,
physical, and social levels. The sustained stress response over
time, such as that which can be expected in this situation,
has a negative impact not only on mental health but also
on the immune system (Grant et al., 2009), making people
more vulnerable both to the transmission of COVID-19 and
to other illness that require medical care and the use of
health resources.

The data presented in this study provide empirical evidence
that mandatory quarantine has a psychological effect on
the population, especially on certain groups. Although the
effect sizes were small, and although it is not possible
to anticipate what will happen with the pandemic in the
future previous research (Brooks et al., 2020) suggests that
symptoms of post-traumatic stress may arise in people who
have been quarantined in the long term. Hence, sustaining
these measures in the long term could lead to a greater
effect on mental health. Without effective prevention actions,
this could become a public health problem and negatively
impact productivity.

Our study has two great strengths. The first is to have worked
on a large sample of general population. The second is to have
carried out a longitudinal follow-up of the emotional impact of
the quarantine. At present, there is only a few studies that have
conducted similar follow-up (e.g., Wang et al., 2020, in China,
with a considerably smaller sample). Although this study has
some limitations, one of the main ones is that most of the sample
was composed of people with university studies. This represents
a limit to the generalization of the results, and further studies
should try to reach those people with lower educational levels.
In addition, the study has no pre-quarantine assessment, which
would have been extremely enriching. Finally, since quarantine
measures are still in place, further assessments (including a post-
quarantine assessment) are needed to assess long-term effects of
isolation on mental health.

Given the findings reported here, it seems reasonable to
make the following recommendations. It is necessary to keep
monitoring of anxiety levels, depressive symptoms, emotional
distress and other mental health-related aspects in the general
population. It is also necessary to provide official information
about the spread of the COVID-19, and specifically about the
issues that appear to be of most concern to the population
(e.g., the impact of the disease on public health and on the
national economy). It is important to discourage excessive
consumption of news, and the reproduction of false and/or
biased information. Finally, it is also essential to create programs
aimed at promoting mental health in the population, and
to distribute information on this subject, encouraging habits
associated with greater well-being (such as maintaining a healthy
diet, healthy routines, daily physical and intellectual activity,
etc.) and discouraging maladaptive behaviors (such as substance
abuse, poor nutrition, excessive use of technology, or excessive
news consumptions).
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FIGURE 3 | Interaction effects for positive affect. Intragroup analysis with Bonferroni correction are expressed in the graphs: line-group with * showed p < 0.05
intragroup differences between time 1 and time 2; line-group with ** showed p < 0.01 intragroup differences between time 1 and time 2; line-group with ns showed
no statistical intragroup differences between time 1 and time 2. Post hoc intergroup comparisons with Bonferroni correction (only significant differences are
considered, all the comparisons missing were not statistically significant; *p < 0.05, **p < 0.01): (A) All the intergroup comparisons were statistically significant**.
(B) All the intergroup comparisons were statistically significant**. (C) Time 1: no, few*; no, some**; no, much**; no, very much**; few, very much**. Time 2: no,
some**; no, much**; no, very much**; few, much*; few, very much*. (D) All the intergroup comparisons were statistically significant**.
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Digital surveillance methods, such as location tracking apps on smartphones, have been
implemented in many countries during the COVID-19 pandemic, but not much is known
about predictors of their acceptance. Could it be that prosocial responsibility, to which
authorities appealed in order to enhance compliance with quarantine measures, also
increases acceptance of digital surveillance and restrictions of privacy? In their fight
against the COVID-19 pandemic, governments around the world communicated that
self-isolation and social distancing measures are every citizen’s duty in order to protect
the health not only of oneself but also of vulnerable others. We suggest that prosocial
responsibility besides motivating people to comply with anti-pandemic measures also
undermines people’s valuation of privacy. In an online research conducted with US
participants, we examined correlates of people’s willingness to sacrifice individual
rights and succumb to surveillance with a particular focus on prosocial responsibility.
First, replicating prior research, we found that perceived prosocial responsibility was
a powerful predictor of compliance with self-isolation and social distancing measures.
Second, going beyond prior research, we found that perceived prosocial responsibility
also predicted willingness to accept restrictions of individual rights and privacy, as well
as to accept digital surveillance for the sake of public health. While we identify a range
of additional predictors, the effects of prosocial responsibility hold after controlling for
alternative processes, such as perceived self-risk, impact of the pandemic on oneself,
or personal value of freedom. These findings suggest that prosocial responsibility may
act as a Trojan horse for privacy compromises.

Keywords: responsibility, prosocial behavior, digital surveillance, privacy, civil rights, freedom, location tracking,
COVID-19 pandemic

INTRODUCTION

In response to the COVID-19 pandemic, governments around the world besides appealing to
people to comply with self-isolation and social distancing recommendations have also resorted to
digital surveillance measures (Calvo et al., 2020). One of the most common forms of surveillance
implemented is the use of smartphone location data (Amit et al., 2020; Heaven, 2020, March 17).
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For example, Israel has been using a technology originally
developed for counterterrorism purposes to track the mobile
phones of civilians in order to contain the spread of the virus
(Livni, 2020, March 17). China has been tracking citizens in
many cities through a smartphone app that assigns a green,
yellow, or red color code as indication of one’s health status
(Mozur et al., 2020, March 1). Even in privacy-conscious Europe,
Austrian health authorities encouraged citizens to download
a contact-tracing app developed for the pandemic by the
Austrian Red Cross (Birnbaum and Spolar, 2020, April 18).
Although these measures have been imposed for the protection
of public health, they have stirred controversy due to potential
threats to personal privacy and civil rights (Abbas et al., 2020;
Calvo et al., 2020; Roth et al., 2020; Singer and Sang-Hun,
2020, April 17). Essentially, their implementation may result
in the protection of public health at the price of a loss of
individual freedoms.

In this research, we explore factors that make people accept
such losses of individual freedoms. In particular, we focus on
perceptions of prosocial responsibility as a factor that makes
people willing to pay that price in a pandemic and accept an
increase in digital surveillance. In the context of this research, we
define prosocial responsibility as a state of heightened awareness
that one’s behavior has consequences for others coupled with
concerns about their well-being. In the COVID-19 pandemic,
authorities have extensively appealed to prosocial responsibility
as a way to motivate people to adhere to self-isolation and
social distancing measures. Compliance with these measures
is crucial in the fight of the pandemic. Literature shows that
feeling responsible for others can have a large impact on people’s
motivation and behavior. For example, consumers are willing
to incur costs to buy products if they believe that these have a
positive impact on society (Small and Cryder, 2016), or taxpayers
support taxation if they recognize that their tax contributions
help fellow citizens (Thornton et al., 2019). Research in ethical
decision-making suggests that people do not want others to
think about them that they are behaving selfishly; instead, they
enjoy reputational benefits, such as respect and admiration, if
they behave in line with what is considered normatively ‘good’
(Van Bavel et al., 2020).

More specific to the topic of the present investigation, the
COVID-19 pandemic, a recent review of 3,166 papers on the
psychological impact of quarantine demonstrated the power of
appeals to benefits for others (Brooks et al., 2020). Reminding
the public about the benefits of self-isolation to society can buffer
against the negative consequences of quarantine. Specifically, it
has been argued that “reinforcing that quarantine is helping to
keep others safe, including those particularly vulnerable . . . can
only help to reduce the mental health effect and adherence in
those quarantined” (Brooks et al., 2020, p. 919). Apparently,
feeling that others will benefit from one’s behavior increases the
willingness to endure stressful situations such as self-isolation
and makes these situations easier to bear. But do people’s feelings
of prosocial responsibility also affect their acceptance of flanking
surveillance measures?

In this research, we argue that perceived prosocial
responsibility increases both compliance with anti-pandemic

measures and support for surveillance, and civil rights and
privacy restrictions. Regardless of whether an elevated sense of
prosocial responsibility implicitly shifts mental weights from
individual to public rights or whether it operates at an affective
level that is fueled by the desire to avoid the emotional burden
of feeling responsible for others’ suffering, people might feel that
the protection of their individual rights matters less than the
protection of a common good, such as public health. A sense
of prosocial responsibility may act as a blanket measure that
heightens a person’s focus on others’ well-being at the expense
of tuning down the fight for individual rights. Thus, we predict
that people with higher prosocial responsibility both comply
more with quarantine measures, and are also more willing to
accept radical measures restricting individual rights in general
and privacy more specifically.

We tested these predictions with an online study conducted
during the COVID-19 pandemic in the US. Specifically, we
examined whether prosocial responsibility predicts on the
one hand compliance with self-isolation and self-distancing
measures, as prior literature suggests, and on the other
hand acceptance of digital surveillance and restrictions of
individual rights and privacy, as we propose. In addition, we
add valuable insights by assessing and controlling for several
relevant variables that could also play a role. Specifically,
we included variables that address vulnerability to COVID-
19 (perceived self-risk, perceived close other-risk, COVID-19
health status, perceived impact on various facets of one’s life,
and perceived impact on state), potentially relevant personality
traits (narcissism, belief in free will, helplessness, and value of
freedom), and demographic variables (age, sex, urban/rural area,
and political affiliation).

METHOD

Participants
We recruited 302 US residents online (Prolific). Four participants
who failed an attention check (to select a specific answer in
one question) were excluded from further analyses. The final
sample comprised 298 participants (133 men, 165 women, age
18–80, M = 50.71, SD = 20.62). A sensitivity power analysis
showed that this sample size can reliably detect small to medium
effect sizes of ρ = 0.16 (two-tailed) with an alpha level of 0.05
and power of 0.80.

Procedure
The study was conducted online on May 17, 2020. The following
predictor and outcome variables were assessed.

Predictor Variables
Prosocial Responsibility
It was assessed with six items (α = 0.89): “In this COVID-19
pandemic, I feel responsible for the health and life of others,”
“In this COVID-19 pandemic, I am doing everything I can to
minimize the chances of putting others at risk,” “In this COVID-
19 pandemic, I would have a bad conscience if I did something
that puts vulnerable people’s health at risk,” “In this COVID-19
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pandemic, I feel that my acts have consequences on the lives
of others,” “In this COVID-19 pandemic, I would hate it if I
did anything that risks vulnerable people’s lives,” and “In this
COVID-19 pandemic, not complying with the measures would
make me feel almost like a criminal” (1 = strongly disagree;
7 = strongly agree).

Vulnerability to COVID-19
We included several variables that broadly tap vulnerability to
the virus. Vulnerability has been shown to be a factor making
people susceptible to conformity (Murray and Schaller, 2012; Wu
and Chang, 2012) and, thus, might also increase acceptance of
restrictions of individual freedoms.

Perceived self-risk
It was assessed with four items (α = 0.91): “I consider myself to
belong to a high-risk group regarding COVID-1,” “I think I would
be severely affected if I am infected with COVID-19,” “I think
my life would be at risk if I am infected with COVID-19,” and
“In general, I worry about my health with regards to COVID-19”
(1 = strongly disagree; 7 = strongly agree).

Perceived close other-risk
It was assessed with four items similar to perceived self-risk
(α = 0.94): “I have close others (family, friends, or relatives)
who belong to a high-risk group regarding COVID-19,” “Some
of my close others (family, friends, or relatives) might be severely
affected if they are infected with COVID-19,” “The life of some
of my close others (family, friends, or relatives) might be at
risk if they are infected with COVID-19,” “In general, I worry
about the health of some of my close others (family, friends,
or relatives) with regards to COVID-19” (1 = strongly disagree;
7 = strongly agree).

COVID-19 health status
Participants indicated whether they had been tested positive for
coronavirus themselves (1 = yes; 2 = no; 3 = rather not say), and
the same for any of their close relations (family, close friends).

COVID-19 impact on life facets
Participants were asked how negatively or positively the COVID-
19 pandemic has affected each one of the following facets of their
lives: job, income, emotional well-being, physical well-being,
personal relationships (1 = very negatively; 7 = very positively).

COVID-19 impact on state
We measured how badly the state where they had been
during lockdown was hit by COVID-19 (1 = not at all badly;
7 = very badly).

Personality Traits
Additionally, we included the following potentially relevant
personality traits.

Narcissism
Narcissists are self-absorbed and manipulative individuals with a
strong sense of specialness and entitlement, a lack of empathy,
and a proclivity to exploitation (Thomaes et al., 2018). Therefore,
it is reasonable to assume that narcissists should be less likely

to comply with measures that stress the protection of others
(Grover, 2020, April 18), let alone limit their own freedoms for
the common good. Narcissism was assessed with a scale adopted
from Webster and Jonason (2013), which comprises four items
(α = 0.82; e.g., “I tend to want others to admire me”; 1 = strongly
disagree; 7 = strongly agree).

Belief in free will
This is another relevant predictor because it corresponds to a
combination of responsibility and autonomy (Nahmias et al.,
2005). Believing in free will entails acceptance that individuals
are autonomous and responsible and have the capacity to act
in different ways in the same situation. Belief in free will was
assessed with the free will subscale of the FAD–Plus (Paulhus
and Carey, 2011), which comprises seven items (α = 0.85; e.g.,
“People must take full responsibility for any bad choices they
make,” “People have complete free will”; 1 = strongly disagree;
7 = strongly agree).

Helplessness
It refers to the feeling that one has no control over a situation
due to repeated experiences with aversive stimuli, which can
lead to failure to use opportunities to avoid these stimuli, even
when control is possible (Seligman, 1972). Privacy is essentially
linked to personal control (Brandimarte et al., 2013). Therefore,
people who feel helpless and deprived of personal control might
also be less motivated to protect their privacy and safeguard
their individual rights, even when they have the opportunity to
do so. Helplessness was assessed with the perceived helplessness
subscale of the Depressive Attributions Questionnaire (Kleim
et al., 2011), which comprises four items (α = 0.86; e.g., “I
feel helpless when bad things happen”; 1 = strongly disagree;
7 = strongly agree).

Value of freedom
Individual differences in the value of freedom might also
predict the extent to which individuals are willing to sacrifice
privacy and individual rights. Participants ranked nine values
taken from the Rokeach Value Survey (Rokeach, 1973) into
an order of importance to them, as guiding principles in
their life. Of interest to this study were the values “Freedom
(independence, free choice)” and “National security (protection
from attack).” We created a new variable that indicates
how much higher freedom is ranked compared to national
security by subtracting the freedom rank from the national
security rank.

Demographic Variables
We collected information about sex, age, area (1 = rural;
7 = urban), and political affiliation (1 = democrat; 7 = republican).

Outcome Variables
Compliance With Measures
Compliance with measures against COVID-19 (“To what extent
have you been following these measures in the past months?”)
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was measured with two items in two domains (α = 0.68)1: “Self-
isolation (staying home even without having any symptoms)”
and “Social distancing (maintaining a safe distance from others)”
(1 = Never; 2 = Rarely; 3 = Sometimes; 4 = About half the time;
5 = Frequently; 6 = Most of the time; 7 = Always).

Willingness to Sacrifice Privacy
It was measured with two items (α = 0.95) following a short
explanation that “as a way to deal with the COVID-19 pandemic,
several countries have adopted measures that require extensive
surveillance (e.g., through collecting data on people’s mobile
phones and monitoring their movements)”: “In your opinion, do
governments have the right to limit people’s privacy and impose
surveillance for the protection of public health?” and “Are you
willing to sacrifice your privacy and accept surveillance for the
sake of public health?” (1 = definitely no; 7 = definitely yes).

Past Surveillance Acceptance
It was assessed by summing up how many of the following
seven actions participants have already done as a way to
combat the pandemic (α = 0.58)2: “Install an app on your
mobile phone that monitors information about your movements
(e.g., where you are going),” “Install an app on your mobile
phone that monitors information about your physical contacts
(e.g., with whom you are in contact),” “Wear a bracelet that
monitors information about your movements (e.g., where you are
going),” “Wear a bracelet that monitors information about your
physical contacts (e.g., with whom you are in contact),” “Wear a
bracelet that monitors information about your health (e.g., your
temperature),” “Allow companies (e.g., airlines, your employer)
to have access to your medical records,” “Allow companies (e.g.,
cafes and restaurants, stores) to measure your temperature before
entering a venue.”

Willingness to Accept Surveillance
It was assessed with seven items (α = 0.92) asking participants to
indicate their willingness to accept the same measures as in past
surveillance acceptance in the future (“How willing are you to
do the following in order to fight against the current pandemic
or other similar pandemics in the future?”; 1 = not willing at all;
7 = very willing).

Individual Freedoms Versus Public Health
Participants first read that “in times of crises, leaders and
policy-makers sometimes have to take decisions that require a
trade-off between individual rights (freedom, autonomy, privacy,
self-determination) and public health.” As an example, it was
mentioned that “in the current pandemic, world leaders restricted

1We collapsed the two items that comprise this measure for the sake of parsimony,
even though internal consistency for this measure is at the lower end of acceptable
values (Nunnally and Bernstein, 1994). Self-isolation and social distancing were
moderately correlated with each other, r = 0.54, p < 0.001, probably because
they differ in difficulty (self-isolation might be considered harder than social
distancing), and therefore participants might be practicing one more than the
other.
2Low internal consistency of this measure can be largely attributed to the fact
that the majority of participants (82.6%) had thus far accepted only a few of these
measures – probably because many of these are not yet widely implemented.

some individual rights for the sake of protecting all citizens’
health.” Then, participants indicated what they would prioritize
if such a trade-off were inevitable with a single item (“In your
opinion, whenever such a trade-off is inevitable, what should be
prioritized, individual freedoms or public health?”; 1 = definitely
individual freedoms; 6 = definitely public health).

RESULTS

Descriptive statistics and inter-correlations of all variables are
presented in Table 1. Inspection of correlation coefficients
indicates that prosocial responsibility was positively correlated
with compliance with measures to fight COVID-19, r = 0.50,
p < 0.001; willingness to sacrifice privacy, r = 0.46, p < 0.001;
past surveillance acceptance, r = 0.11, p = 0.059; willingness to
accept surveillance, r = 0.41, p < 0.001; and prioritizing public
health over individual freedoms when a trade-off between the two
is inevitable, r = 0.57, p < 0.001.

Compliance With Measures
We first examined whether a higher sense of prosocial
responsibility is associated with higher compliance with self-
isolation and social distancing measures after accounting for
all control variables in a step-wise linear regression analysis.
In the first step, prosocial responsibility served as predictor
and compliance with measures as outcome variable. Results
showed that prosocial responsibility was a significant predictor
of compliance, B = 0.42, SE = 0.04, β = 0.50, p < 0.001.
In step two, we entered as control variables all additional
predictors listed in Section “Method.” Results showed that
prosocial responsibility remained a significant predictor of
compliance after controlling for these 18 variables, B = 0.29,
SE = 0.05, β = 0.34, p < 0.001 (see detailed results in
Table 2). In line with prior research (Brooks et al., 2020),
people who feel more responsible toward others were more
likely to comply with the measures that have been imposed to
combat the pandemic.

Willingness to Sacrifice Privacy
We then tested whether a higher sense of prosocial responsibility
is associated also with a higher willingness to sacrifice privacy
for the sake of public health. Results showed that prosocial
responsibility was a significant predictor of willingness to sacrifice
privacy, B = 0.10, SE = 0.11, β = 0.46, p < 0.001. Moreover,
prosocial responsibility remained a significant predictor of
willingness to sacrifice privacy after entering all control variables,
B = 0.69, SE = 0.13, β = 0.32, p < 0.001 (see detailed results
in Table 2). Therefore, people higher in prosocial responsibility
were more willing to sacrifice their privacy for the sake
of public health.

Past Surveillance Acceptance
Another linear regression showed that prosocial responsibility
was a marginally significant predictor of past surveillance
acceptance, B = 0.07, SE = 0.04, β = 0.11, p = 0.059.
After controlling for the same variables as above, prosocial
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TABLE 1 | (A) Descriptive statistics and inter-correlations (part I). (B) Descriptive statistics and inter-correlations (part II).

(A)

1 2 3 4 5 6 7 8 9 10 11 12

(1) Prosocial responsibility –

(2) Compliance 0.50** –

(3) Willingness to sacrifice privacy 0.46** 0.31** –

(4) Past surveillance acceptance 0.11 −0.03 0.15** –

(5) Willingness to accept surveillance 0.41** 0.24** 0.77** 0.17** –

(6) Individual freedoms vs. public health 0.57** 0.41** 0.56** 0.08 0.49** –

(7) Perceived self-risk 0.42** 0.32** 0.36** 0.01 0.27** 0.43** –

(8) Perceived close other-risk 0.43** 0.28** 0.20** −0.05 0.14* 0.29** 0.43** –

(9) Tested positive/self (1 = yes) −0.01 0.03 −0.06 −0.04 −0.04 0.00 0.02 −0.01 –

(10) Tested positive/other (1 = yes) 0.01 0.03 0.04 −0.04 0.02 0.05 0.13* 0.16** 0.16** –

(11) Impact/job −0.01 0.00 0.11 0.00 0.08 −0.02 0.04 −05 −0.09 −0.02 –

(12) Impact/income 0.01 0.02 0.01 −0.08 0.01 −0.04 −0.07 0.01 −0.06 −10 0.63** –

(13) Impact/emotional well-being −0.21** −0.11 −0.09 −0.05 −0.13* −0.13* 0.21** −0.24** 0.01 −0.15* 0.18** 0.14*

(14) Impact/physical well-being −0.13* −0.07 −0.09 −0.03 −0.14* −0.07 −0.15* −0.19** 0.01 −0.03 0.06 −0.01

(15) Impact/relationships 0.06 0.05 0.09 −0.02 0.04 0.05 0.04 −0.06 0.01 −0.03 0.02 −0.03

(16) Impact/state 0.37** 0.31** 0.27** 0.01 0.23** 0.37** 0.25** 0.24** 0.00 0.16** −0.13* −0.08

(17) Narcissism −0.10 −0.18** 0.04 0.13* 0.05 −0.04 −0.19** −0.05 0.04 0.01 −0.10 −0.10

(18) Free will −0.10 −0.05 −0.07 0.12 −0.05 −0.11 −0.08 −0.14* −0.04 −0.05 0.08 0.04

(19) Helplessness −0.03 −0.03 −0.04 0.00 −0.01 0.01 −0.18** 0.06 0.01 −0.03 −0.01 −0.05

(20) Value of freedom −0.21** −0.19** −0.23** −0.13* −0.23** −0.23** −0.29** −0.17** 0.00 −0.02 −0.03 −0.02

(21) Age 0.11 0.14* 0.22** −0.03 0.12* 0.08 0.53** 0.07 0.02 0.04 0.21** 0.14**

(22) Sex (1 = male) −0.10 −0.07 −0.01 0.04 −0.04 −0.03 −0.07 −0.07 0.05 0.06 −0.10 −0.09

(23) Area1 0.20** 0.17** 0.13* 0.08 0.11 0.21** 0.08 0.12* −0.06 0.01 0.01 0.05

(24) Political affiliation2
−0.32** −0.23** −0.28** 0.10 −0.23** −0.39** −0.16** −0.18** −0.07 −0.10 0.08 0.02

Cronbach’s alpha 0.89 0.68 0.95 0.58 0.92 – 0.91 0.94 – – – –

M 5.82 6.23 3.95 0.24 3.38 4.68 4.44 5.93 – – 3.35 3.39

SD 0.98 0.82 2.13 0.66 1.72 1.43 1.72 1.72 – – 1.12 1.20

Minimum 1.33 2.50 1.00 0.00 1.00 1.00 1.00 1.00 – – 1.00 1.00

Maximum 7.00 7.00 7.00 6.00 7.00 6.00 7.00 7.00 – – 7.00 7.00

(B)

13 14 15 16 17 18 19 20 21 22 23 24

(13) Impact/emotional well-being –

(14) Impact/physical well-being 0.45** –

(15) Impact/relationships 0.34** 0.22** –

(16) Impact/state −0.15** −0.02 0.04 –

(17) Narcissism −0.08 −0.04 −0.05 −0.02 –

(18) Free will 0.26** 0.17** 0.12* −0.05 −0.00 –

(19) Helplessness −0.27** −0.10 −0.18** 0.05 0.30** −0.24** –

(20) Value of freedom 0.10 0.02 0.01 −0.09 0.08 −0.08 0.06 –

(21) Age 0.10 0.13* 0.16** 0.04 −0.39** 0.03 −0.42** −0.19** –

(22) Sex (1 = male) 0.08 0.11 −0.04 0.01 0.11 −0.05 −0.01 0.03 −0.01 –

(23) Area1
−0.11 −0.08 −0.09 0.10 0.04 −0.08 −0.05 −0.00 −0.12* 0.10 –

(24) Political affiliation2 0.14* 0.13* 0.06 −0.22** 0.01 0.33** −0.01 −0.03 0.05 0.08 −0.16** –

Cronbach’s alpha – – – – 0.82 0.85 0.86 – – – – –

M 2.95 3.53 0.388 4.72 3.29 4.87 3.27 2.42 50.71 – 4.58 3.04

SD 1.19 1.05 1.15 1.51 1.25 1.03 1.31 2.82 20.62 – 1.98 2.03

Minimum 1.00 1.00 1.00 1.00 1.00 1.14 1.00 −5.00 18 – 1.00 1.00

Maximum 7.00 7.000 7.00 7.00 7.00 7.00 6.75 8.00 80 – 7.00 7.00

∗p < 0.05; ∗∗p < 0.01; 11 = rural, 7 = urban; 21 = democrat, 7 = republican.
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TABLE 2 | Hierarchical regression analyses.

Willingness to Past surveillance Willingness to Individual freedoms

Compliance sacrifice privacy acceptance accept surveillance vs. public health

Prosocial responsibility 0.42** 0.29** 1.00** 0.69** 0.07 0.13* 0.72** 0.54** 0.83** 0.51**

Perceived self-risk 0.04 0.09 −0.02 0.06 0.24**

Perceived close other-risk 0.03 −0.09 −0.06 −0.14 −0.07

Tested positive/self1 0.37 −1.58 −0.15 −0.75 −0.20

Tested positive/other1 −0.05 0.00 −0.05 −0.05 −0.06

Impact/job −0.01 0.29* 0.05 0.18 0.02

Impact/income 0.01 −0.17 −0.08 −0.09 −0.01

Impact/emotional well-being 0.02 0.07 −0.02 −0.01 0.05

Impact/physical well-being −0.01 −0.14 −0.03 −0.17 0.04

Impact/relationships 0.02 0.11 −0.02 0.05 0.04

Impact/state 0.07* 0.14 0.00 0.10 0.11*

Narcissism −0.09* 0.29** 0.07* 0.18* 0.01

Free will 0.02 0.01 0.06 0.03 0.01

Helplessness 0.04 0.06 −0.01 0.02 0.06

Value of freedom −0.02 −0.09* −0.03 −0.09** −0.06*

Age 0.00 0.02** 0.00 0.01 −0.01

Sex2
−0.02 0.18 0.04 0.05 0.11

Area3 0.03 0.04 0.03 0.02 0.05

Political affiliation4
−0.03 −0.19** 0.04 −0.11* −0.16**

Multiple R 0.50 0.56 0.46 0.60 0.41 0.32 0.41 0.51 0.57 0.68

Adjusted R2 0.25 0.26 0.21 0.31 0.17 0.04 0.17 0.21 0.33 0.43

Unstandardized coefficients are provided. ∗p < 0.05; ∗∗p < 0.01; 1Dummy coded (1 = yes); 2Dummy coded (1 = male); 31 = rural, 7 = urban; 41 = democrat,
7 = republican.

responsibility became a significant predictor of past surveillance
acceptance, B = 0.13, SE = 0.05, β = 0.19, p = 0.010 (see detailed
results in Table 2). Therefore, people who feel more responsible
toward others in the pandemic have already accepted more
surveillance measures.

Willingness to Accept Surveillance
Results of a linear regression analysis indicated that prosocial
responsibility also predicted willingness to accept surveillance
in the future, B = 0.72, SE = 0.09, β = 0.41, p < 0.001.
The effect of prosocial responsibility on willingness to accept
surveillance remained significant after entering the control
variables, B = 0.54, SE = 0.12, β = 0.31, p < 0.001 (see detailed
results in Table 2). Thus, prosocial responsibility did not only
predict past surveillance acceptance but also willingness to accept
surveillance in the future.

Individual Freedoms Versus Public
Health
We conducted another regression with prosocial responsibility
as predictor and the dilemma between individual freedoms and
public health as outcome variable. Results showed that prosocial
responsibility was significantly associated with a preference for
public health over individual freedoms, B = 0.83, SE = 0.07,
β = 0.57, p < 0.001. This association remained significant
after controlling for the same variables as before, B = 0.51,
SE = 0.08, β = 0.35, p < 0.001 (see detailed results in Table 2).
That is, the stronger a person’s sense of prosocial responsibility,

the more likely that person prioritizes public health over
individual freedoms.

DISCUSSION

During the COVID-19 pandemic, governments around the world
emphasized responsibility toward others as a way to enforce self-
isolation and social distancing. In line with a recent review of the
literature, which advises public health officials to emphatically
communicate the benefits of self-isolation for others (Brooks
et al., 2020), we found that a stronger sense of prosocial
responsibility predicted compliance with self-isolation and social
distancing measures. At the same time, our findings suggest
that prosocial responsibility is also associated with acceptance of
restrictions of privacy and individual rights. Apparently, feeling
responsible for others leads people to devalue their own rights.

Critically, this holds over and above a host of alternative
explanations and related variables, such as how much they
believe that they personally or their close others are at risk,
how much they value freedom, or how negatively various facets
of their lives have been affected by the pandemic. This finding
implies that prosocial responsibility can be a double-edged sword.
On the one hand, it enhances compliance with self-isolation
and social distancing, which is of paramount importance in
pandemic crises. On the other hand, prosocial responsibility
might constitute a Trojan horse for privacy undercuts because
it makes people generally accept a loss of individual rights. This
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finding echoes growing concerns about the potential misuse of
digital surveillance methods during the pandemic (e.g., Abbas
et al., 2020; Calvo et al., 2020; Roth et al., 2020) and highlights
a potential long-term side-effect that may eventually turn out
detrimental for all individuals.

Our research contributes to the literature on the effectiveness
of prosocial appeals more broadly (e.g., Small and Cryder,
2016; Thornton et al., 2019), by highlighting the role of
prosocial responsibility in the fight against a pandemic (Brooks
et al., 2020). Moreover, our findings contribute to the privacy
literature. Thus far, the privacy literature has focused on the
individual when examining predictors of privacy behavior, such
as desire for control over personal information (Phelps et al.,
2001), knowledge about risks (Park et al., 2012), and privacy
concerns (Gerber et al., 2018). Our research adds a novel social
dimension to recent research, which has begun to investigate
the interdependent aspects of privacy (Kamleitner and Mitchell,
2019). In many situations, individuals endanger others’ privacy
for their self-interest (e.g., when allowing apps access to their
contacts). Here, we show the opposite. Out of concern about
others, individuals might endanger their own privacy. Both
studies underscore the role of social context in people’s privacy-
related behaviors and point out the need for more research
in this direction.

Besides the crucial role of prosocial responsibility, the current
research provides insights into the role of other variables in
the pandemic. In terms of COVID-19-related variables, we
found that perceived vulnerability in its various forms (perceived
self-risk or close other-risk, age, COVID-19 impact on state)
was consistently associated with both higher compliance with
the measures against COVID-19 and higher acceptance of
surveillance and privacy restrictions, converging with prior
research showing that vulnerability increases conformity (Murray
and Schaller, 2012; Wu and Chang, 2012). In terms of
demographic variables, compliance with measures as well as
acceptance of surveillance and privacy restrictions were higher
among democrats (vs. republicans) and among people living in
urban (vs. rural) areas.

In terms of personality traits, we found that narcissism was
associated with lower compliance, confirming the assumption
that in this situation, too, narcissists might indeed behave selfishly
and disregard the consequences of their behavior on others
(Grover, 2020, April 18). Moreover, a higher belief in free will
was marginally associated with lower prosocial responsibility
and lower prioritization of public health vis-a-vis individual

freedoms. Extending prior findings that belief in free will is
associated with a more punitive attitude toward wrongdoers
(Baumeister and Brewer, 2012), our findings suggest that belief
in free will might also imply that everyone is responsible only
for themselves and not for others. A higher value of freedom
was also associated with lower acceptance of privacy restrictions.
However, contrary to predictions, feeling helpless was unrelated
with the willingness to make sacrifices in one’s privacy or
accept surveillance.

By investigating and controlling for a range of relevant
predictors of people’s willingness to accept a loss of individual
rights, our research adds several novel but preliminary insights
to the study of this timely phenomenon. Future research should
follow up on the multiple leads this initial exploration provides.
Most importantly, our research is the first to demonstrate a
robust link between people’s sense of prosocial responsibility
and their willingness to sacrifice individual rights, in particular
privacy. Future research is needed to corroborate this link in
other cultural contexts and with measures that are not dependent
on self-reports. Should results be as robust as we expect, then
the prosocial appeals used to fight the pandemic might come at
a potential long-term price to individual rights.
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Since the emergence of the SARS-CoV-2 pandemic in December 2019 about 500,000
people died within the first 6 months. The virus itself, as well as the related political
decisions, intensified an increasing feeling of fear in billions of people worldwide.
However, while some people remained unperturbed, others experienced panic over
the current situation. In order to investigate individual differences in the perceptions,
emotions and behaviors in response to the Coronavirus pandemic, an online survey was
conducted between 6th and 27th of March 2020. Participants included 7309 individuals
from 96 countries, who provided information on socio-demographics, personality,
political orientation and general life satisfaction. To determine the specificity of fear of
Coronavirus, we also investigated fear related to two other current political issues: the
refugee and the climate crises. Overall, in parallel with the escalation of the pandemic,
fear of Coronavirus increased significantly over the 22-day period, with the strongest
predictors being the personality variable neuroticism, as well as education, sex and
being an at-risk person. A detailed longitudinal analysis of the largest sample, Germany,
revealed that political orientation was also an important predictor of fear of Coronavirus.
Specifically, conservatives were more afraid of Coronavirus than liberals. However, as the
perceived threat of the virus increased, the influence of political orientation disappeared,
whereas personality remained a stable predictor. The pattern of results regarding
the perceived threat of the refugee and climate crises painted a different picture:
political orientation was by far the best predictor, more important even than personality.
Conservatives were more worried about the refugees, and liberals about climate change.
Cross-cultural analyses showed pronounced differences between countries, dependent
on the crisis. Nonetheless, the importance of personality for the prediction of fear of
Coronavirus remained stable over time and across the world within the investigated
22-day period.
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INTRODUCTION

The Coronavirus (also known as SARS-CoV-2) causes the
respiratory disease Covid-19 and represents the greatest health
threat faced by mankind in decades, causing a steep increase in
worldwide morbidity and mortality and eliciting widespread fear.
Since its emergence in December 2019 in Wuhan, China, the
virus spread rapidly around the globe and costed hundreds of
thousands of lives within the first 6 months. The public health
systems in some countries were on the verge of collapse, while the
infection rate continued to rise. It was increasingly apparent that
the threat of Coronavirus had been underestimated. Initially, the
prevailing opinion was that the risk of Coronavirus is comparable
to that of the common influenza virus. As the public realized the
implications of the lack of available treatments for Covid-19, and
that younger people without any pre-existing conditions can die
from the disease, associated levels of fear and the perceived threat
of the Coronavirus subjectively increased. The consequences
of this were manifold. To curb the rapid infection rate, many
governments took strong measures, such as shutting down wide
areas and imposing restrictions on movement and freedom of
assembly. For most people, social life had been reduced to a
minimum. Shops were closed, companies halted production and
services, millions of people were working from home, had been
reduced to part-time work or lost their jobs. The media reported
widespread instances of “panic buying,” meaning people were
purchasing and hoarding groceries in vast quantities, particularly
toilet paper, soap, disinfectant, and food. Many people were afraid
of leaving the house. The pandemic also highlighted aspects of
moral behavior, e.g., many people had volunteered to help others,
either directly in the healthcare system or in their neighborhoods,
by supporting elderly and at-risk neighbors. In contrast, some
people continued to deny any potential danger and disobeyed
political restrictions. The Corona crisis revealed all extremes of
human behavior from panic to irresponsible ignorance, and from
egoism to selfless altruism. What are the reasons for this variation
in human behavior? Is the fear of Coronavirus specific, or are the
people who panic in response to the virus also afraid of other
perceived societal threats?

To address these questions, we launched an online survey,
assessing personality and perceptions of social threat. This
survey was initially only available in Germany, however,
after 1 week, we created an English language version, which
was available internationally. From a theoretical perspective,
personality variables are the most promising starting point
to address questions about individual differences in behavior,
because personality is defined as the predisposition to respond
to a certain class of stimuli with a certain class of behaviors,
and these stimulus-response configurations are stable over time
(Montag and Reuter, 2014). Therefore, it can be assumed that
people with high scores on personality scales related to fear or
anxiety are more prone to react with panic to the Corona crisis.
Clinical research indicates the existence of specific phobias, e.g.,
arachnophobia, agoraphobia, claustrophobia etc. This means that
people can be quite fearless in general, but have an extreme
fear of a specific object or situation. To control for this, we
considered participants’ levels of fear of other current political

crises – climate change and refugees – in addition to their fear of
Coronavirus. Political orientation is a key predictor of attitudes to
climate change and the refugee crisis. Green political parties are
concerned with climate change, right-wing political parties tend
to argue against the inclusion of refugees, and most importantly
for the present study, also tend to be fearful of contaminants and
infections, which may explain their nationalistic and xenophobic
stances (Schaller et al., 2015).

Fear and anxiety belong to the basic set of emotions common
to all ethnicities and cultures and to non-human mammals
(Ekman, 2006). Consequently, fear and anxiety have strong
evolutionary relevance, signaling threat and danger and therefore
protecting the individual and promoting survival (Reuter et al.,
2015). However, extreme forms of fear and anxiety are not
adaptive; they prevent people from being satisfied with life and
being a functional member of society (Lahey, 2009). Similar
to other personality dimensions, fear and anxiety are normally
distributed in the population, i.e., most people have medium
levels, while relatively few people have extremely low or high
levels of fear or anxiety. This frequency distribution provides
us with meaningful information on the reasons for individual
differences in these emotional systems, i.e., many independent
factors must interact to create a normal distribution (Gangestad
and Snyder, 1985). From twin studies, we know that genetic and
environmental factors account for about 50% of the variance in
personality (Plomin and Asbury, 2005). Therefore, many genes
and environmental factors work together to shape an individual’s
personality. In extreme situations, like the present Coronavirus
pandemic, it is likely that the situational factors become more
dominant, reducing the influence of the personality traits.

All personality theories have at least one dimension
representing the predisposition of sensitivity to negative stimuli,
and thus a vulnerability for anxiety disorders. Neuroticism
is arguably the best-known example of such traits. Neurotic
individuals are anxious, moody, tense, tend to worry and are
often depressed (Caspi et al., 2005). Neuroticism is one of the
five traits described by the Big-5 personality theory (Costa
and McCrae, 1992). In the neurosciences, more biologically
oriented personality theories are preferred, e.g., Jeffrey Gray’s
reinforcement sensitivity theory (RST), which, in its revised
form, differentiates between fear and anxiety (Gray and
McNaughton, 2000). One of the strongest arguments for this
differentiation between fear and anxiety is that only the latter
can be influenced by pharmaceutical drugs (i.e., anxiolytic
drugs like benzodiazepines), although there is some overlap in
the neuroanatomical circuits underpinning the two constructs
(McNaughton and Gray, 2000; Lippold et al., 2020). The main
differences between these two concepts is that fear represents
negative situations we absolutely want to avoid, whereas anxiety
is related to negative situations we nonetheless want to approach
(e.g., an exam; if we do not engage with the exam, we cannot pass
it). However, it is evident that few, if any, individuals will show
approach behavior to the virus (i.e., anxiety-related behavior),
notable exceptions here may be scientists researching possible
treatments, and people from the healthcare system supporting
patients. From this perspective the pandemic is predominantly
causing avoidance behavior and, therefore, it is a situation
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that should evoke fear rather than anxiety. However, anxiety is
also triggered in situations where an individual is confronted
with a new and, therefore, unpredictable stimulus (Gray and
McNaughton, 2000). Coronavirus is new and unknown to
us; its consequences not yet predictable. Therefore, behavior
related to both anxiety and fear are plausible reactions to the
crisis. Thus, associations between fear related to Coronavirus
and self-reported negative personality traits will provide
excellent validation data for measurement tools assessing either
fear or anxiety.

In addition to personality and political attitudes, socio-
demographic variables are of interest. Are there gender- or age-
related differences in fear of Coronavirus, or does education
level influence how people cope with the pandemic? It is well
established that women tend to be more anxious in general,
relative to men (Toufexis et al., 2006), but is this also true for
the fear of a virus? The mass media bombards us with ever-
changing information about Coronavirus, and recipients must
filter this information and decide which sources are trustworthy
and which merely offer clickbait or fake news. While the capacity
to effectively filter information is related to an individual’s level
of education (Peters et al., 2018), this is not the only factor: A
selection bias in the perception of stimuli is a well-established
endophenotype of neuroticism and related affective disorders
(Mogg et al., 1993). Neurotic individuals and patients with
anxiety disorders tend to selectively filter negative information.
Thus, higher levels of neuroticism may be one explanation for
why some people have greater fear of Coronavirus.

The aim of our study is to explain individual differences
in the fear of Coronavirus, considering both changes in fear
levels over time (in a between-subjects design) and comparisons
between different countries. In addition, we want to investigate
the specificity of fear of Coronavirus by comparing it with two
other current political issues; the refugee and the climate crises.

MATERIALS AND METHODS

Study Design/Study Protocol
An online study was run between 6th and 27th of March
2020, aiming to identify personality traits and socio-demographic
predictors of individual differences in fear of Coronavirus.
During the first 6 days, a longer (25 min) version of the
study was run, restricted to a German speaking sample. We
subsequently translated the study to English, shortened it to
15 min, and made it available internationally. We amended the
original German survey to correspond with this new English-
language version. The reason for shortening the survey was to
increase participation. The original version contained a longer,
more nuanced personality measure. Therefore, analyses of the
cross-cultural data started on day 7, when the international
survey was launched. Participant recruitment was carried out via
social media, such as Twitter and Facebook. Participation was
completely anonymous and was not incentivized. Participants
provided informed consent before beginning the study, which
was conducted in accordance with the ethical declaration of
Helsinki (World Health Organization [WHO], 2001). Upon
completion of the study, each participant received individualized

feedback on their personality, based on the answers given
to the revised Reinforcement Sensitivity Theory Questionnaire
(r-RST-Q) (Reuter et al., 2015).

Sample
In total, 7309 participants from 96 different countries
completed the survey (Mage = 33.23, SD = 11.78, range:
18–89; females = 5611, males = 1661, other = 37). The cross-
cultural analyses included the following 13 countries and
group of countries: Germany (N = 3469), Denmark (N = 662),
Great Britain (N = 387), Eastern Europe (N = 332; including
Bulgaria, Czechia, Hungary, Lithuania, Moldova, Poland,
Romania, Russia, Ukraine, Slovakia), United States (N = 282),
Netherlands (N = 251), Italy (N = 225), former Yugoslavia
(N = 197; including Bosnia and Herzegovina, Croatia, Kosovo,
Macedonia, Montenegro, Serbia, Slovenia), France (N = 192),
Ireland (N = 158), Australia and New Zealand (N = 164), Austria
(N = 118), and Sweden (N = 94). The grouping of nations was
based on cultural, geographical and historical similarities.

A detailed overview of the characteristics of the respective
countries can be found in the Supplementary Table 1. Other
countries where the sample sizes were too small to permit
individualized evaluation were only considered in the overall
analyses, i.e., as part of the total international sample.

Measures
Socio-demographic information, including age, gender and
educational level were obtained. Participants were also asked to
indicate whether they were at heightened risk of Coronavirus
due to age (>60 years) or pre-existing illness. Furthermore,
we included questions regarding general life satisfaction (six-
point Likert scale) and political orientation (seven-point Likert
scale, ranging from left to right). Personality was assessed
using the 10-item short version of the Big Five Inventory
(BFI) (Rammstedt and John, 2007). The behavioral activation
system (BAS), behavioral inhibition system (BIS) (a measure of
anxiety), and the Fight-Flight-Freeze System (FFFS) (reflecting
fear) were measured using the r-RST-Q (Reuter et al., 2015).
Descriptive statistics for the questionnaires (BFI and r-RST-Q)
are available in the Supplementary Table 2 for the countries
and country groups described above. Participants indicated their
level of fear regarding each of the following: Coronavirus (“To
what degree are you worried about COVID-19?,” using a six-
point Likert scale), climate change (“To what extent do you
experience feelings of anxiety and threat because of the climate
crisis? Because of general discomfort about the climate crisis,”
using a four-point Likert scale) and the refugee crisis (“To what
extent do you experience feelings of anxiety and threat because
of the refugee crisis? Please indicate the extent to which you
agree/disagree with each of the following statements. Because I
have a feeling of general discomfort, using a four-point Likert
scale). This latter category was only shown to participants who
indicated that they live in a country that hosts or acts as a transit
for refugees. Descriptive statistics for these three dependent
variables are also given in the Supplementary Table 3. For the
cross-cultural comparison, only data collected from day 7 onward
were considered (to prevent bias in the German sample, where
data had been collected prior to the worsening of the crisis).
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Statistical Analyses
To test the effects of the independent variables time (days of
study) and sex on the dependent variable “fear of Coronavirus,”
we conducted a two-factorial analysis of variance (ANOVA).
Multivariate linear regression models were calculated to identify
the best predictors for the dependent variables (fear of:
Coronavirus; refugees; and climate change). Predictors [i.e.,
personality: rRST-Q variables (BIS, BAS, FFFS), BFI-Big-5
variables (extraversion, agreeableness, neuroticism, openness,
conscientiousness), life satisfaction, political orientation, sex,
age, education, being an at risk person] were entered stepwise
(inclusion criteria: F-value probability < 0.05, exclusion criteria:
F > 0.10) to obtain the most parsimonious model. Pairwise
deletion of variables was applied. In the interpretation of results,
only predictors explaining ≥5% of incremental variance were
considered. In addition, Pearson correlations were calculated
to test for associations between political orientation and the
three perceived threats (i.e., Coronavirus, refugee crisis, climate
change). In the cross-cultural analyses, ANCOVA models were
calculated for each of the three fears, using each country/group
of countries as a between-subjects factor and age and level
of education as covariates. For post hoc comparisons between
groups (countries) simple contrasts were calculated.

RESULTS

Increase in Fear of Coronavirus Over
Time (22-Day Interval) in the Total
Sample
Results for the total sample showed significant main effects
of time (i.e., escalating fear throughout the 22-day study
period) (F(21,7228) = 41.61, p ≤ 0.00001, eta2 = 0.108) and sex
(F(1,7228) = 71.36, p ≤ 0.00001, eta2 = 0.010). Perceived fear of
Coronavirus increased over time and was significantly higher
among women compared to men (see Figure 1).

Predictors of Fear of Coronavirus in the
Total Sample
Multiple linear regression analysis revealed that the four variables
neuroticism (β = 0.197), education (β = 0.164), sex (β = 0.085),
and being an at-risk person (β = 0.079) could significantly explain
variance in fear of Coronavirus (R2 = 0.082; F(4,6308) = 141.62,
p ≤ 0.00001). High neuroticism, having a higher level of
education, being female, and being an at-risk person (e.g., due to
age or health) emerged as the strongest predictors of higher levels
of fear of Coronavirus.

Predictors of Fear of Coronavirus in the
German Sample
The German sample also revealed an increase in fear of
Coronavirus over time (F(21,3411) = 14.69, p ≤ 0.00001,
eta2 = 0.083) and an influence of sex, with women being more
afraid than men (F(1,3411) = 25.75, p ≤ 0.00001, eta2 = 0.007).
Confining the analysis to the German sample (R2 = 0.059;
F(3,2941) = 62.77, p ≤ 0.00001), two predictors significant for the

total sample, neuroticism (β = 0.230) and education (β = 0.076),
were replicated. However, the predictive ability of sex and being
an at-risk person was replaced by political orientation (β = 0.075)
for this sample. Right-leaning political orientation was associated
with greater fear of Coronavirus. Although sex did not emerge
as a significant predictor for the German sample, significantly
higher levels of fear were observed for women relative to
men (see above).

Predictors of Fear of Coronavirus
Dependant on Time in the German
Sample
Due to the fact that data collection in the German sample 415
started 6 days before the international survey was launched,
we could consider the effect of time on the predictors of our
dependent variable. As the most pronounced increase in fear of
Coronavirus was observed between days 7 and 8, we recalculated
the regression models in two different time periods: days 1–
7 (period I) and days 8–22 (period II). For period I, the
model (R2 = 0.073; F(3,1665) = 44.73, p ≤ 0.00001) revealed
three predictors; neuroticism (β = 0.234), political orientation
(β = 0.113), and being considered high-risk (β = 0.094). Higher
neuroticism, right-ward political orientation, and belonging to
the at-risk group predicted greater fear of Coronavirus during the
initial days of the study.

Three predictors emerged for period II (R2 = 0.087;
F(3,1268) = 41.45, p ≤ 0.00001); neuroticism (β = 0.247), education
(β = 0.105), and sex (β = 0.088). Besides higher neuroticism,
having a higher level of education and being female were the best
predictors of heightened fear during the later period of the study.

Predictors of Fear of Refugees in the
Total Sample
A different picture emerged for results pertaining to perceived
threat from the refugee crisis. The multiple regression
model for the total sample (R2 = 0.150; F(6,4465) = 132.04,
p ≤ 0.00001) showed that political orientation (β = 0.317) was
the strongest predictor, followed by education (β = −0.108),
life satisfaction (β = −0.070), age (β = 0.107), agreeableness
(β = −0.079), and anxiety (BIS; β = 0.071). People with a more
conservative political orientation, a lower level of education,
lower general life satisfaction, of older age, low agreeableness
and high anxiety have higher levels of fear about the threat
posed by refugees.

Predictors of Fear of Climate Change in
the Total Sample
The climate change model explained substantially less variance
than did the fear of refugees model (R2 = 0.086; F(5,6307) = 104.59,
p ≤ 0.00001). However, political orientation again emerged
as the strongest predictor (β = −0.169), followed by anxiety
(BIS; β = 0.094), sex (β = 0.092), education (β = 0.092), age
(β = −0.071), and neuroticism (β = 0.069). For this model, a
liberal political orientation, high anxiety and neuroticism, high
education, being female and young are associated with greater
fear of climate change.
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FIGURE 1 | Increase in fear of Coronavirus over time (22-day interval; cross-sectional design, total sample) dependent on gender (blue line: men; red line: women).
The data collection ran between March 6th and 27th 2020. Depicted are means ±1 SEM.

Results of the Cross-Cultural Data
Results of the cross-cultural data (starting on day 7, when the
international survey was launched) showed significant differences
between countries (F(12,4552) = 21.26, p ≤ 0.00001, eta2 = 0.053).
As can be seen from Figure 2A, fear of the Coronavirus was
lowest in Germany, Austria, and Sweden, where the mean fear
scores were markedly below the average for the total sample,
and differed significantly from those of other countries, as
indicated by post hoc contrasts. The country reporting the greatest
fear of Coronavirus, Ireland, had significantly higher scores in
comparison to all other countries, except the United States.

With respect to fear of the threat posed by refugees, there were
also significant differences between countries (F(12,2852) = 11.12,
p ≤ 0.00001, eta2 = 0.045). States of Eastern Europe and
states of the former Yugoslavia reported fear scores that were
significantly higher than in all other countries (see Figure 2B).
Significant between-countries differences were also observed
for fear of climate change (F(12,4552) = 3.94, p ≤ 0.00001,
eta2 = 0.010). France, Italy, and the United States reported higher
than average fear, while those of Germany and Austria were below
average (see Figure 2C).

DISCUSSION

In a cross-cultural study covering a 22-day period, during which
the Coronavirus pandemic escalated worldwide, we investigated
why some people are more afraid of the Coronavirus than
others. Our results show a marked increase in the fear of
Coronavirus over time in a German sample, a trend echoed in
a wider, international sample. For all countries, women reported
significantly higher levels of fear of Coronavirus than men.

This increase in fear over time reflects the growing infection
rates and the increasingly severe governmental decisions and
sanctions aimed at fighting the pandemic in March 2020. In
both the international and the German samples, fear of the
Coronavirus was best predicted by personality. The personality
trait neuroticism – assessed via the short BFI (Rammstedt and
John, 2007) – emerged as the strongest predictor, and its ability
to explain the perceived threat of Coronavirus seemed to remain
relatively stable, over time and country. In the international
sample, education, gender and being an at-risk person also
predicted fear level. Being more neurotic, female, politically
conservative and having a higher level of education, are all
factors related to fear of Coronavirus. However, when the analysis
was restricted to the large German sample, political orientation
proved important and replaced the latter two predictors.

The key predictor of the level of perceived threat of
Coronavirus was neuroticism. Originally proposed as one of
the key personality dimensions by Eysenck (1991), neuroticism
also forms part of the Big-5 personality theory, the reliability
and validity of which has been documented in countless
cultures around the globe (Costa and McCrae, 1992). Although
originally derived from the former psychoanalytic diagnosis
“neurosis,” neuroticism has nothing to do with mental illness.
It describes the propensity to be shy, anxious, moody, easily
depressed, vulnerable, and self-conscious. Moreover, high-N
people are more likely to report health problems and tend
to exaggerate concerns about their state of health (Innes and
Kitto, 1989). While neuroticism varies throughout the healthy
population, high neuroticism is a well-established risk factor
for numerous psychopathologies and psychosomatic complaints
(Lahey, 2009). There is also evidence from molecular genetics
that neuroticism and mental illnesses share the same candidate
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FIGURE 2 | Cross-cultural comparisons (A) Levels of fear of Coronavirus per country (n = 6531). (B) Fear of perceived threat of refugees per country (n = 4831).
(C) Fear of climate change per country (n = 6531). The horizontal line in each graph marks the average score for the total sample. Depicted are means ±1 SEM.

genes (Canli and Lesch, 2007). However, neuroticism is clearly a
mixture of both anxiety and fear, demonstrating highly significant
correlations with fear (RST-FFFS) as well as with anxiety (RST-
BIS) in the present sample (r = 0.438 and r = 0.479, respectively).

Given the overlap in neural circuitry and neurochemistry
between fear and anxiety, the strong intercorrelation between
these constructs (r = 0.596) is unsurprising (Gray and
McNaughton, 2000). Clearly, neuroticism accounts for the
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shared variance between fear and anxiety, because the later
personality traits did not account for additional variance in
fear of Coronavirus, beyond that explained by neuroticism.
This thesis is corroborated by imaging studies reporting higher
amygdala responsivity to negative stimuli under stress in neurotic
individuals (Everaerd et al., 2015) and a positive association
between the concentration of gray matter in the amygdala and
neuroticism (Omura et al., 2005). The amygdala is doubtless
the core region for the processing of fear and anxiety in the
mammalian brain (Gray and McNaughton, 2000; LeDoux, 2003;
Panksepp, 2011). Thus, the role of neuroticism in predicting fear
of Coronavirus is likely to be driven by evolutionary factors. Fear
and anxiety are among the oldest emotions, originating from the
limbic system, which includes the amygdala (Panksepp, 2011).
In line with this, fear of contamination and infection is highly
adaptive for survival (e.g., Schaller et al., 2015).

Data for the full 22-day period were only available for the
German sample. A peak in the increase of fear of Coronavirus
was observed between day 7 and 8 (i.e., March 12th to 13th).
March 13th marked the closure of all schools and kindergartens
in Germany, which made the severity of the situation much
more evident to the general public. When the two time
periods, i.e., pre- and post-school closures, are contrasted, the
personality dimension of neuroticism remained important in
the German sample. However, the influence of other predictors,
e.g., political orientation and being an at-risk person appeared
to be transient. Political orientation, in particular, seemed to
be less important the more severe the crisis became. During
the early stages of the pandemic when infection rates were
low, people who identified with more conservative ideologies
reported greater fear of the virus than did voters who favor
more liberal parties. This supports well-documented findings
from the literature of higher disgust sensitivity and fear of
contamination and infection among conservatives (e.g., Inbar
et al., 2009). In line with this, Navarrete and Fessler (2006)
found that individuals who perceived themselves at greater risk
for infectious disease expressed more ethnocentric attitudes and
Thornhill et al. (2009) even suggested that pathogen threats
not only motivate intergroup bias and ethnocentrism, but also
promote a conservative political ideology.

Political orientation was also of interest with regards to the
refugee and climate crises, since it was the strongest predictor
of both issues. Data from the German sample suggested an
association between a more conservative political orientation and
greater perceived threat from refugees (period I: r = 0.366; period
II: r = 0.333), as well as less fear over climate change (period I:
r = −0.211; period II: r = −0.226). These results were consistent
across both time intervals. However, the associations between
political orientation and fear of the Coronavirus (period I:
r = 0.107; period II: r = 0.003) was only apparent during period I.

The role of political orientation as a predictor of perceived
threat was particularly interesting in the present study. Previous
research has established links between conservatism and negative
attitudes toward refugees (Anderson and Ferguson, 2018) as
well as less concern about climate change (McCright and
Dunlap, 2011), findings that were echoed in the present study.
However, while these findings remained stable over the two time
periods of the current study, the associations between political

orientation and fear of the Coronavirus showed a different
pattern. Specifically, as the crisis intensified, political orientation
ceased to predict fear of Coronavirus. Similar findings were
observed for the international sample, whereby conservatism was
related to fear of refugees (r = 0.309), while liberalism was linked
to fear of climate change (r = −0.201). In the total sample,
political orientation was not associated with fear of Coronavirus.
Two limitations should be noted in this respect; first, data are not
available for days 1–6 for the international sample, i.e., before the
intensification of the crisis, e.g., through closing of schools etc.;
second, our study did not set out to explicitly examine changes
in political orientation, thus no causal conclusions can be made.
It seems logical to assume, however, that the influence of political
orientation on fear of climate change, fear of refugees or any other
potential crisis would also disappear, once the public perception
of these crises became life threatening. In this respect, the present
findings raise important implications for the messaging around
climate change and refugee aid.

The present results also highlighted differences in how each
of the three threats were perceived internationally. Eastern
European states and states belonging to former Yugoslavia were
more afraid of refugees; Italians and the French were more
worried about climate change. Interestingly, in Germany, Austria
and Sweden, the perceived threat of Coronavirus was lowest. One
possible explanation for this finding is that these countries have
good healthcare systems and that Coronavirus lethality rates were
quite low there compared to other countries over the investigated
22-day period. Most importantly, the comparison of 767 the
predictors of the three threats showed that the personality 768
trait neuroticism best predicted fear of Coronavirus, whereas 769
political orientation played a dominant role in predicting fear of
770 refugees and climate change.

Lower levels of education predicted greater fear of refugees
in the total sample. The mass media presents us with infinite
information on political crises, encompassing both evidence-
based facts and recommendations, as well as many “fake news”
stories, e.g., that the climate change is a great swindle. A higher
level of education helps people to filter information and to
prevent panic (Peters et al., 2018). In the current study, this
finding was augmented by small, but nonetheless significant,
results indicating that people with a higher educational level
believed they can inform themselves more objectively (r = 0.102)
and did not believe that information was being deliberately
withheld by authorities (r = −0.068). Our data also indicates that
the perceived objectivity of media reportage is associated with
fear of the virus. People who believed that the media downplays
the severity of the crisis (r = 0.288) or deliberately withheld
information (r = 0.219) were more afraid.

It has to be pointed out that the present study has some
limitations that deserve discussion. First, cross-cultural studies
have always the problem that not all country-specific differences
can be controlled for. However, in the present study the cross-
cultural data included only days 7–22 and day 7 is March
12th, the day after the WHO has declared the Coronavirus a
global pandemic. This means that despite differences in infection
rates across countries, the virus was present as a threat in the
population worldwide. There are also differences in the salience
of the refugee crisis across countries. But this salience is largely
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dependent on the subjective perception rather on the objective
threat. For example, in Europe the number of refugees in a
country is not correlated with the extent of xenophobia. In order
to minimize a possible bias, we excluded participants who stated
that their country is not a target or transit country for refugees.
Another methodological shortcoming refers to the single item
measure of the three dependent variables (fear of Coronavirus,
fear of refugees, fear of climate change). Although multiple item
scales are preferable (only for these reliability measures can be
calculated) we refrained from adding additional items because we
did not find that other items capture additional aspects that were
not at least implicitly included in our global item.

CONCLUSION

In conclusion, this study aimed to provide insight into how
personality, demographic factors (age, sex, education) and
political attitudes influence the perception of threat caused by
the Coronavirus. The data indicate that the personality variable
neuroticism, related to negative emotionality, predicted higher
perceived threat from Coronavirus. Neuroticism outweighed
the contribution of other important factors, including political
orientation, gender and education level. These data raise
practical points, which governments need to consider to
decrease the public’s fear of Coronavirus, including a push
for clear messaging around the virus, stronger quality control
among media outlets to promote objectivity and reduce the
prevalence of “fake news” stories, and increased promotion
of – and support for – mental health organizations, which
have a valuable role to play in helping the public to manage
anxiety at this time.
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Wearing face masks is one of the essential means to prevent the transmission of certain 
respiratory diseases such as coronavirus disease 2019 (COVID-19). Although acceptance 
of such masks is increasing in the Western hemisphere, many people feel that social 
interaction is affected by wearing a mask. In the present experiment, we tested the impact 
of face masks on the readability of emotions. The participants (N = 41, calculated by an 
a priori power test; random sample; healthy persons of different ages, 18–87 years) 
assessed the emotional expressions displayed by 12 different faces. Each face was 
randomly presented with six different expressions (angry, disgusted, fearful, happy, neutral, 
and sad) while being fully visible or partly covered by a face mask. Lower accuracy and 
lower confidence in one’s own assessment of the displayed emotions indicate that 
emotional reading was strongly irritated by the presence of a mask. We further detected 
specific confusion patterns, mostly pronounced in the case of misinterpreting disgusted 
faces as being angry plus assessing many other emotions (e.g., happy, sad, and angry) 
as neutral. We discuss compensatory actions that can keep social interaction effective 
(e.g., body language, gesture, and verbal communication), even when relevant visual 
information is crucially reduced.

Keywords: emotion, face masks, accuracy, confusion, COVID-19, pandemic, mouth

INTRODUCTION

Wearing face masks1 is recommended in many scenarios, mostly in clinical contexts, when 
infected by certain respiratory diseases or in times of epidemics where the risk of potential 
transmission through air passages has to be  reduced (Jefferson et  al., 2008). During the 
coronavirus disease 2019 (COVID-19) pandemic, most countries and health organizations like 
the WHO propagated wearing face masks by early 2020 as a key strategy to reduce the spread 
of the severe acute respiratory syndrome 2 (SARS 2) coronavirus.

Face masks not only have a direct positive medical impact in terms of preventing the 
virus from spreading to those who are most vulnerable (Wu and McGoogan, 2020); they also 
have positive societal effects as wearing masks allows for the relaxing of other preventive 
measures such as strict isolation and quarantining (Mniszewski et  al., 2014). However, face 

1 Face masks show a great variety of forms and technologies; within the present paper, we  will focus on masks that 
look like simple surgical masks and that people can fabricate themselves, so called community masks.
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masks also cover, per definition, a major part of the human 
face, which can crucially affect social interaction. Our faces 
provide the key information of personal identity; additional 
socially important information such as trustworthiness, 
attractiveness, age, and sex; information that supports the 
understanding of speech by enabling facial speech analysis, 
as well as fine-grained information that allows for reading 
the other’s emotional state via expression analysis (Bruce and 
Young, 1986). We  can compensate for a lack of signal for all 
of these facets of face processing (Grüter and Carbon, 2010); 
for instance, even strong cases of congenital prosopagnosia 
– a cognitive dysfunction that impairs or even disables the 
ability to recognize persons by faces (therefore, often misleadingly 
called “face blindness”) – are mostly overlooked in society. 
Although congenital prosopagnosia shows a high prevalence 
rate of about 2.5% (Grüter et  al., 2008), we  rarely encounter 
a person who explicitly shows this inability in real-life – the 
reason for this is that many of the affected persons have 
developed coping strategies. For instance, they compensate for 
the impaired capability of reading facial identification cues by 
means of using different sources of information such as the 
characteristic gait or gesture, or by using information from 
other modalities, such as the characteristic voice pattern of a 
person. But even with successful compensation, the efficacy 
of processing is often reduced. This is also reflected in the 
confidence of one’s assessments. Actually, the affected persons 
are susceptible to losing a part of the multichannel-multisensory 
integration possibilities to crosscheck and validate their 
assessments. Some of these signals that faces provide are 
processed very fast (identity, Carbon, 2011; gender and 
attractiveness, Carbon et al., 2018; emotion, Willis and Todorov, 
2006), although the validity of the final assessments is under 
great dispute (Russell, 1994; Rojahn et  al., 2000).

With regard to expression analysis, different studies have 
showed that we are far from perfect in assessing the emotional 
state of our counterpart. This is especially the case when we just 
rely on pure facial information (Derntl et  al., 2009) without 
knowing the context of a scene (Aviezer et  al., 2008). Another 
factor that lowers our performance in correctly reading emotions 
from faces is the static view on faces without any information 
about the dynamic progression of the seen expression (Bassili, 
1979; Blais et  al., 2012, 2017). A partial occlusion of the face 
(Bassili, 1979), e.g., by sunglasses (Roberson et  al., 2012) or 
by scarfs (Kret and de Gelder, 2012), is a further obstacle to 
accurately reading emotions from facial expressions (Bassili, 
1979). Face masks or community masks, as the ones commonly 
worn during the COVID-19 pandemic to shield the mouth 
and the nose, cover about 60–70% of the area of the face 
that is relevant for emotional expression, and thus, emotion 
reading (e.g., ~65% in the case of the depicted persons in 
our face set – exact numbers are hard to tell; we  can only 
rely on rough estimations as indicative face areas differ from 
person to person). Crucially, these masks cover an area of the 
face that is crucial for the effective nonverbal communication 
of emotional states. Although specific research on the impact 
of such face masks on emotional recognition is missing, there 
are some indications from research on the effect of different 

kinds of facial occlusions. An important source of data is the 
so-called “Bubbles”-paradigm that make use of a general 
technique developed by Gosselin and Schyns (2001). This 
technique allows for identifying the specific visual information 
that is most relevant to human categorization performance, 
for instance, information needed to express and read emotions. 
Of special relevance regarding the Bubbles technique are findings 
that specifically addressed the specific parts of faces that are 
most indicative for certain emotional expressions (e.g., Smith 
et  al., 2005; Blais et  al., 2012). Blais et  al. (2012), for instance, 
revealed the paramount importance of processing the mouth 
region. With a clever combination of a Bubbles paradigm and 
dynamic face stimuli from video sequences of half a second 
length starting with neutral expression that naturally deployed 
into an expressive state ending with the apex of the expression, 
the authors even demonstrated that this dominance of the 
mouth region persisted nearly over the entire period of time. 
Other paradigms comprise the presentation of top vs. bottom 
halves of faces (Bassili, 1979) or the partial occlusion of target 
faces with ecological valid items such as a niqāb (Fischer 
et  al., 2012), a shawl, or a cap (Kret and de Gelder, 2012) 
in order to test for differences in the participants’ emotion 
reading performance. These different paradigms operate with 
very different stimuli, and they were used with samples from 
different populations. In any case, the found effects are 
informative for the present study as specific emotions were 
primarily hard to read in faces with occlusions of the mouth 
area; for instance, happiness (for occlusions by a rectangular 
cardboard, see Bassili, 1979; for occlusions by a niqāb, see 
Fischer et  al., 2012; Kret and de Gelder, 2012) or sadness (for 
occlusions by a rectangular cardboard, see Bassili, 1979; for 
occlusions by a niqāb, see Fischer et  al., 2012; Kret and de 
Gelder, 2012), while anger, for instance, was affected much 
less and remained observable (for occlusions by a rectangular 
cardboard, see Bassili, 1979; for occlusions by a niqāb, see 
Fischer et al., 2012; Kret and de Gelder, 2012). Taken together, 
these studies provide excellent basic data on how strongly 
and selectively occlusions of the mouth area affect the recognition 
of facial emotion, but they did not specifically address how 
face masks impact the reading of different emotions. The 
manipulations realized in those paradigms are neither 
quantitatively nor qualitatively analogous to the actual practical 
use of face masks. By using face masks, we  can also check 
whether they operate as a kind of psychological marker for 
disease, a deliberate disguise, or indicate some special status 
of the wearer; it is also possible that a face mask can signal 
a potentially dangerous situation by triggering anxiety-related 
associations – a marker operating in such a way could modulate 
the interpretation of the entire social situation and so also 
of the specific emotional expression. The results of the existing 
studies show some clear common ground, for instance, a 
relatively high consensus that covering the lower face parts, 
especially the mouth (Blais et  al., 2012), yields reduced 
performance in assessing a happy emotional state (e.g., Kotsia 
et  al., 2008; Eisenbarth and Alpers, 2011; Fischer et  al., 2012). 
For other emotional states than happy faces, however, there 
are quite contradictory results to be  found in the literature, 
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e.g., for fear detection (in favor of higher relevance of the 
eyes, see Bombari et  al., 2013; in favor of higher relevance 
of the mouth, see Kotsia et  al., 2008). There is even evidence 
that a partial covering of the face might lead to better 
performance due to blocking out irrelevant or deceptive 
information in faces (Kret and de Gelder, 2012). Laypersons, 
for instance, were more accurate in detecting deception in 
persons who wore a niqāb than in persons who did not 
(Leach et  al., 2016). Inconsistent results such as angry faces 
attracting more attention to the eyes than the mouth (Eisenbarth 
and Alpers, 2011) while the occlusion of the mouth resulted 
in lower accuracy of detecting anger (Kotsia et  al., 2008) 
have to be  interpreted with caution as we  do not know the 
causal or temporal interdependence of such processes. Specific 
types of occlusions might interfere with different emotions: 
for example, the mouth seems important for the detection 
of happiness and fear, but the eyes are more relevant for 
anger, fear, and sadness (Bombari et  al., 2013).

The present study specifically tested how a common face 
mask, which, for instance, dominates social scenes during the 
COVID-19 pandemic, changes the efficacy of emotion reading 
expressions displayed by different faces. Besides recognition 
sensitivity, in order to understand everyday life problems in 
effectively communicating when wearing face masks, we  were 
particularly interested in the confusion of certain emotions 
with other emotional states due to an increase in signal ambiguity.

EXPERIMENTAL STUDY

Methods
Participants
The needed sample size of N  =  36 was calculated a priori via 
power analysis (Faul et al., 2007) targeting a repeated measures 
analysis of variance (ANOVA) with six groups (emotions) and 
two measurements (mask vs. no mask) and the ability to detect 
a medium effect size of f  =  0.25 (Cohen, 1988), given an 
α  =  0.05 and a test power (1-β)  =  0.80. From our entire set 
of data from 41 participants [Mage  =  26.7  years (18–87  years), 
Nfemale  =  30], we  could use all data sets as all participants 
reached the pre-defined criterion of showing at least a 
performance of correctly identifying emotional states in 50% 
of the cases where faces were presented without masks (actually, 
the performance was much higher, see results). This slightly 
higher actual than needed number of participants resulted in 
an achieved post hoc test power of 0.88.

Material
All face stimuli were obtained from the MPI FACES database 
(Ebner et  al., 2010) by a study-specific contract effective by 27 
April 2020. As base faces on which we  later applied face masks, 
we  used frontal photos of 12 Caucasians (six females and six 
males) who belonged to three different face age groups (young, 
medium  =  middle-aged, and elderly), yielding two persons per 
face sex  ×  face age group cell. For each person, six different 
pictures were used that showed the emotional states angry, 
disgusted, fearful, happy, neutral, and sad. For the application 

of face masks to all of these 72 original pictures, we photographed 
a typical homemade (beige) community mask. The image of 
the mask was cut out via Photoshop and individually applied 
to the different face versions. Realistic shadows were added to 
create maximally realistic and plastic pictures of persons wearing 
a face mask (Figure  1).

In sum, we  obtained 2 (face sex)  ×  3 (face age group)  ×  2 
(individuals)  ×  6 (emotions)  ×  2 (no face mask vs. face 
mask)  =  144 face stimuli.

Procedure
The experiment which ran on the SoSciSurvey online platform 
was conducted between 15 May (10:01 local time) and 18 
May (19:45 local time) during the COVID-19 pandemic when 
general legal obligations to wear masks in Germany were already 
in action. Prior to the experimental session, written informed 
consent was obtained from each participant. All data were 
collected anonymously. Each participant was exposed to the 
complete set of stimuli one after another, with the order of 
stimuli being randomized across participants. Participants were 
asked to spontaneously assess the depicted person’s emotional 
state from a list of six emotions reflecting the same compilation 
of emotions shown by the different versions of the faces (angry, 
disgusted, fearful, happy, neutral, and sad). Personal confidence 
for each assessment had to be  indicated on a scale from 1 
(very unconfident) to 7 (very confident). There was no time 
limit for giving a response. The general study design 
(psychophysical testing) was given ethical approval by the local 
ethics committee of the University of Bamberg. The entire 
procedure lasted approximately 20–25  min.

RESULTS

Data were submitted to further data processing executed by 
R 4.0.0 (R Core Team, 2014), with linear mixed models (LMMs) 
being analyzed via toolbox lmer (Kuznetsova et  al., 2017). The 
entire anonymized data set is available at the Open Science 
Framework.2

2 https://osf.io/ka3s6/

A

B

FIGURE 1 | A person showing six different emotions without a mask (A) and 
wearing a mask (B). Original material from top row stems from MPI FACES 
database (Ebner et al., 2010).
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Overall performance for correctly identifying facial emotions 
in faces without masks was quite remarkable, M  =  89.5% 
(chance rate  =  16.7%) with no participant performing below 
an overall rate of 76.4%; this high recognition rate outperforms 
the accuracy of assigning emotional states to faces documented 
by many other studies (for anger and disgust 56.9 and 58.9%, 
respectively, see Aviezer et al., 2008; 73.2, 73.7, 63.2, and 72.2%, 
for sadness, anger, disgust, and fear, respectively, see Derntl 
et  al., 2009). As shown by the mean data for each emotional 
state (Figure  2), presenting a mask on faces showed a clear 
performance drop in reading emotions in faces. With the 
exception of fearful and neutral faces, for which ceiling 
performance effects were observed, all emotional states were 
harder to read in faces with masks.

We tested the effect of wearing masks on the performance 
of emotional reading in faces by means of LMMs with face 
mask (face with a mask vs. without a mask) as a fixed factor 
against a base model (model #0) which only contained the 
participants and base stimuli as random intercepts and face 
emotion as fixed slopes – FS (fixed factors). We  furthermore 
tested, in a successive way, the effect of the sex and age group 
of the face stimuli by adding these factors as FS – including 
all possible interactions of all fixed factors. p-values were 
obtained by likelihood ratio tests of the subsequent models 
against the respective one-step less complex model. The coefficient 
of determination for each model was calculated via a likelihood-
ratio test utilizing the toolbox MuMIn (Barton, 2019). See 
Table  1 for detailed results.

Linear mixed effect analysis revealed that both dependent 
variables were impacted by the factor face mask. Furthermore, 
face age group played a role in explaining the variance of both 
dependent variables (reading the emotional status of elderly 
faces was more difficult than reading it from middle-aged or 
young faces; this effect was pronounced when faces were shown 

with masks) – for face sex, in contrast, we  only found an 
effect for the accuracy of emotion reading.

As face sex as well as face age group were effective in predicting 
the correctness of reading the emotional state of faces, Figure  3 
shows the differentiated data for the three-way interactive effect 
with face mask. Lower performance in assessing emotions in 
masked faces was found for most emotions and sex and age groups.

Based on the finally selected models with face mask, face 
sex, and face age group being included in terms of fixed slopes 
and their interactions, we  obtained several effects of small, 
medium, and large size (Table  2). Most importantly, regarding 
the major question of the study, face mask had a medium-
sized effect on the performance of assessing the emotional 
state of a face and a large-sized effect on the confidence of 
one’s own assessment (for correct emotion classifications).

As shown in Figure 4, the confidence data showed a similar 
but not identical results pattern compared to the percentage 
of correct assessment data in Figure 2. Interestingly, confidence 
data reflected the impact of a face mask emotion reading even 
more clearly. For confidence ratings, fearful and neutral faces 
were also impacted, probably due to a lack of ceiling effects.

A drop in performance in reading the emotional states of 
faces with masks can somehow be  expected as being much 
harder when most visual information of the lower half of the 
face is blocked out. To understand how the lack of information 
is dealt with, it is important to look at the specific confusion 
of individual emotional states – when and in which way are 
emotions misinterpreted when face masks are worn?

In order to learn about these misinterpretations, we generated 
confusion matrices for the viewing conditions for faces without 
masks and with masks (see Figure  5). When faces were shown 

TABLE 1 | Linear mixed effect analysis of different models in comparison to a 
simple base model (model #0), separated by the two tested dependent variables 
%correct (percentage of correct emotion classifications) and confidence (for 
correct emotion classifications).

Dependent variable/
tested model

df AIC logLik R2 p(χ2)

%correct

#0: base (random 
intercepts)

9 59,598 −29,790 0.090

#1: +FS face mask 15 58,945 −29,458 0.187 <0.0001
#2: +FS face sex 27 58,850 −29,398 0.203 <0.0001
#3: +FS face age 
group

75 58,465 −29,157 0.266 <0.0001

Confidence

#0: base (random 
intercepts)

9 16,174 −8,078 0.161

#1: +FS face mask 15 15,171 −7,571 0.321 <0.0001
#2: +FS face sex 16 15,173 −7,570 0.321 0.604 ns
#3: +FS face age 
group

75 15,021 −7,436 0.358 <0.0001

The best fitting model, while being parsimonious, is indicated by bold face. FS, fixed 
slopes (fixed factors); RS, random slopes (random factors); df, degrees of freedom; R2, 
coefficient of determination, based on the likelihood-ratio test; p(χ2), probability of 
accepting a significant effect despite a non-existent difference regarding the more 
complex vs. the one-step less complex model.

FIGURE 2 | Mean percentage of correct assessment of the emotional states 
for faces with masks (blue) or without masks (red) on the face. Error bars 
indicate confidence intervals CI-95% based on adjusted values for taking 
within-subject variances into account (Morey, 2008). Asterisks indicate 
statistical differences between conditions of wearing and non-wearing on the 
basis of paired t-tests: ****p < 0.0001; ns, not significant.
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without masks, the accuracy was much higher, as is indicated 
by clear matches between expressed and perceived emotions. 
With the exception of the emotional state sad, accuracy was 
above 83%, but sad, in particular, was often confused with 
disgusted (20.3% of the cases). As soon as we  applied masks 
to the faces, this overall very high performance broke down 
dramatically and characteristic confusions became apparent. For 
instance, all emotional states with the exception of fearful were 
repeatedly confused with a neutral state. Sad was often confused 
with disgusted and neutral, and angry was confused with disgusted, 
neutral, and sad. Most drastically was the misinterpretation of 
disgusted as angry, which showed up in nearly 38% of the 
cases, although such a confusion did only happen in 2% of 
the cases where no face mask was used. In previous studies, 
it was shown that, in particular, the recognition of the emotional 
states happy and sad, and to a smaller degree angry, rely strongly 
on the processing of the lower facial part, especially the mouth 
area (Bassili, 1979; Fischer et  al., 2012; Kret and de Gelder, 
2012). And, exactly these emotional states were hard to decipher 
and easily confounded when a mask was applied to the target face.

The statistics on the confusion of emotions show clearly 
how ambiguous an emotional state becomes when an ordinary 
face mask is worn.

DISCUSSION

Wearing face masks, even very simple homemade models, is 
an important measure to effectively decrease the chance of 
transmitting respiratory diseases (van der Sande et  al., 2008), 
as is also suggested by the analysis of past pandemics such 
as the 1918 flu pandemic caused by the H1N1 influenza (Bootsma 
and Ferguson, 2007). People in countries where face masks 
have not been widely used in the past may still be  ambivalent 

about wearing them. Acceptance of wearing a mask is low 
when surrounded by too many non-wearers – people start to 
feel “strange” (Carbon, 2020); additionally, there are obvious 
handling problems and ergonomic issues including changed 
airflow characteristics which do not support the wearing of 
masks. Yet, the usage of masks is becoming an everyday practice 
all over the world, including Europe where the wearing of 
masks was uncommon before the COVID-19 pandemic.

FIGURE 3 | Mean percentage of correctly assessing the emotional states 
with masks (blue) or without masks (red) on the face, split by face sex and 
face age group. Error bars indicate confidence intervals CI-95% based on 
adjusted values for taking within-subject variances into account (Morey, 
2008). Asterisks indicate statistical differences between conditions of wearing 
and non-wearing on basis of paired t-tests: *p < 0.05, **p < 0.01, 
***p < 0.001, ****p < 0.0001; ns, not significant.

TABLE 2 | Statistics of all involved fixed effects terms of the linear mixed effect 
analysis for the final models (model #3), separated by the two tested dependent 
variables %correct (percentage of correct emotion classifications) and confidence 
(for correct emotion classifications).

%correct Confidence

Term k(par) Cohen’s f Cohen’s f

1 Emotion 5 0.304 medium 0.263 medium
2 Mask 1 0.253 medium 0.458 large
3 Sex 1 0.002 0.015
4 Age 2 0.017 0.045
5 Emotion:mask 5 0.263 medium 0.204 small
6 Emotion:sex 5 0.122 small 0.060
7 Mask:sex 1 0.062 0.002
8 Emotion:age 10 0.193 small 0.159 small
9 Mask:age 2 0.019 0.045
10 Sex:age 2 0.012 0.037
11 Emotion:mask:sex 5 0.059 0.055
12 Emotion:mask:age 10 0.061 0.054
13 Emotion:sex:age 10 0.150 small 0.095
14 Mask:sex:age 2 0.047 0.032
15 Emotion:mask:sex:age 10 0.137 small 0.096

k(par), number of parameters; Cohen’s f, effect size including qualification as small, 
medium, or large according to Cohen (1988), smaller effects are not further qualified. 
Abbreviated notations for the terms were used to save space, emotion, face emotion; 
mask, face mask; sex, face sex; age, face age group.

FIGURE 4 | Mean confidence of assessing the emotional states (for correct 
classifications) with masks (blue) or without masks (red) on the face. Error 
bars indicate confidence intervals CI-95% based on adjusted values for taking 
within-subject variances into account (Morey, 2008). Asterisks indicate 
statistical differences between conditions of wearing and non-wearing on 
basis of paired t-tests: *p < 0.05, ****p < 0.0001; ns, not significant.
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In the present experiment, we tested the impact of face masks 
on emotion reading, which may have important implications 
for everyday social interaction. We  confronted participants with 
faces showing six different emotions (angry, disgusted, fearful, 
happy, neutral, and sad). The results indicate that emotion 
recognition was strongly reduced with the exception of fearful 
and neutral faces, which is compatible with parts of the literature 
employing different types of occlusion, for instance, by rigidly 
covering the mouth area with cardboard (Bassili, 1979), using 
the Bubbles technique (Blais et  al., 2012), or, much closer to 
the present study, with ecologically valid paraphernalia such as 
a niqāb (Fischer et  al., 2012), a shawl or a cap (Kret and de 
Gelder, 2012). For fearful faces, as shown before in the literature 
(but see Kret and de Gelder, 2012; Bombari et al., 2013; Wegrzyn 
et  al., 2017), the eye region, which was not occluded by the 
mask, provides most of the emotional information indicative 
for this emotional state. For neutral faces, the results have to 
be interpreted in a completely different and cautious way: although 
performance for recognizing a neutral state was not directly 
decreased, many emotional states such as happy, sad, and angry 
were misinterpreted as neutral, so the genuine emotional state 
was not perceived anymore. Other emotions such as disgusted 
were confused with angry, and this qualitative misinterpretation 
– which is quite impactful (a person who does feel aversion 
to a very specific thing in a certain situation and who expresses 
this spontaneously might be interpreted as an angry and potentially 
aggressive person) – was found in more than one third of all 
assessments of disgusted faces wearing a mask.

To further qualify these effects, we  have to make it clear 
that the face stimuli originated from a scientific database, which 
is aiming to show emotions with maximal clarity and in a 
very pronounced fashion. These requirements were nearly 
perfectly achieved when we  look at the very high performance 
data for the original faces without masks. There was hardly 
any confusion of different emotional states (with the exception 
of sad faces which already showed substantial confounding 
with disgusted at a level of one-fifth of the cases). Such a high 

performance is hardly achievable in everyday life when faces 
are inspected that show much lower degrees of emotional 
expression. Furthermore, in an everyday life scene, we  will 
typically show lower levels of attention and will invest less 
time in inspecting the face of a counterpart. This means that 
in natural contexts, the impact of face masks on reading 
emotions could even be stronger. It could further be intensified 
with increased age: as the results of some empirical studies 
indicate, older adults have more difficulty recognizing some 
of the basic emotions (e.g., disgust, happiness, and fear), and 
even intense problems in recognizing other basic emotions 
such as anger and sadness (Ruffman et  al., 2008). On the 
other hand, we also have to make clear that the data presented 
here are based on the processing of graphically manipulated 
stimuli, not on faces wearing masks in a real world scenario. 
We  opted for such a solution because if we  photograph the 
same person wearing a mask vs. wearing no mask under the 
condition of six different emotions, the change in emotional 
expression is no longer controllable. Experimental designs are 
always in the difficult situation of finding an optimal balance 
between internal and external or even ecological validity. So, 
we  took great care to present realistic and highly plausible 
stimuli which were graphically post-processed by adding shadows 
and adjusting them to the sizes and directions of the heads. 
Having taken this path, we  cannot exclude that people in 
real-world settings will adjust to the situation of wearing masks 
and compensate the lack of expression options by amplifying 
their expressions. Everyday life experience contradicts this idea 
as people frequently report such confusions of emotions and 
complain about the lack of confidence in others’ emotional 
states, which we  have also documented in the present paper.

Face masks may complicate social interaction as they disturb 
emotion reading from facial expression. This should, however, 
not be  taken as a reason or an excuse for not wearing masks 
in situations where they are of medical use. We  should not 
forget that humans possess a variety of means to interpret 
another’s state of mind, including another’s emotional states. 
Facial expressions are not our one and only source of information; 
we  can also take recourse to body posture and body language 
to infer the emotional states of our counterpart. The voice 
characteristic adds indications from another modality (Golan 
et  al., 2006), and the bodily context (Aviezer et  al., 2008), the 
head orientation (Sauer et al., 2014, but also just inspect Figure 1 
with a clear sign of specific head orientations as a by-product 
of emotional expression), and, of course, also the social context 
(Mondloch, 2012) will provide further information. Direct verbal 
communication even helps to understand the very fine-tuned 
state of a mind. We  have options, and it is essential to make 
use of them not only when being the receiver of socially relevant 
information but also when being the sender. And, we  should 
use and optimize those options which we  can best play and 
which suit us best; this not only applies for times and situations 
where we  cover parts of our face due to health or cultural 
reasons but extends to cases where the ability to express emotions 
is affected (e.g., due to neurological diseases, Jin et  al., 2017; 
Lee et  al., 2019): some people might have only a very limited 
repertoire of gestures and other body-oriented expression abilities 

FIGURE 5 | Confusion matrix of expressed and perceived emotions. Top 
matrix: faces without masks, bottom matrix: faces with a mask. Percentages 
compile up to 100% for each expressed emotion. The deeper blue the cell, 
the higher the score of this cell.
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but they might be  good verbal communicators. Emphasizing 
alternative and additional communicative channels (see Aviezer 
et al., 2008), we can provide sufficient information to keep social 
interaction going in a different, yet, effective way.
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Old-age loneliness is a global problem with many members of the scientific community
suspecting increased loneliness in the elderly population during COVID-19 and the
associated safety measures. Although hypothesized, a direct comparison of loneliness
before and during the pandemic is hard to achieve without a survey of loneliness prior
to the pandemic. This study provides a direct comparison of reported loneliness before
and during the pandemic using 1:1 propensity score matching (PSM) on a pre- and a
peri-pandemic sample of elderly (60+ years) individuals from Lower Austria, a county
of Austria (Europe). Differences on a loneliness index computed from the short De Jong
Gierveld scale were found to be significant, evidencing that loneliness in the elderly
population had in fact risen slightly during the COVID-19 pandemic and its associated
safety measures. Although the reported loneliness remained rather low, this result
illustrated the effect of the “new normal” under COVID-19. As loneliness is a risk factor
for physical and mental illness, this result is important in planning the future handling
of the pandemic, as safety measures seem to have a negative impact on loneliness.
This work confirms the anticipated increase in loneliness in the elderly population during
COVID-19.

Keywords: loneliness, elderly, Covid-19, propensity score matching, health and well-being, comparative analysis

INTRODUCTION

With Covid-19 safety measures employed by governments across the globe, the impacts on the
elderly population beyond morbidity and mortality have been heavily discussed in both scientific
and political forums. Old-age loneliness, an important public health issue long before the outbreak
(Victor et al., 2005), has been a primary concern, with members of the scientific community
expecting loneliness to increase during the pandemic measures as lockdown and social distancing
are instated for elderly citizens in the pretext of health safety (Armitage and Nellums, 2020; Ayalon
et al., 2020; Brooke and Jackson, 2020). Loneliness has been associated with perceived stress and low
social support (Cacioppo et al., 2006), which could be plausible effects of the Covid-19 measures.
A subjective state, loneliness is defined as a discrepancy between desired and perceived quality and
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quantity of social relationships (Walton et al., 1991) and has been
shown to be associated with poor mental and physical health
(Cacioppo et al., 2006; Cohen-Mansfield et al., 2016) and to be
a risk factor for of serious illness (Valtorta et al., 2016) and
mortality (Steptoe et al., 2013; Holt-Lunstad et al., 2015). An
increase in loneliness in response to COVID-19 measures may
therefore have dangerous consequences, especially for the group
of the already vulnerable elderly. Loneliness is hypothesized to
increase with restrictions such as stay-at-home orders, which
diminish elderly people’s in-person social encounters and thereby
may be negatively affecting social connectedness (Lee et al., 2001),
which has been shown to be related to in-person interactions
(Sandstrom and Dunn, 2014). It is possible, however, that social
interaction via alternative routes (phone calls, video chats) has
helped compensate for these in-person contacts. In fact, there has
been evidence that social connectedness has not been affected
during the pandemic among adults (Folk et al., 2020). This
could be similar in an older demographic, as it is plausible
that virtual social contact with the elderly may have increased
during the pandemic (possibly due to social reciprocity norms).
Therefore, it remains unclear whether loneliness has in fact
increased or decreased among the group of the elderly during this
pandemic. This study empirically examines changes in loneliness
in community-based elderly from Lower Austria, a county in
Austria, comparing data from before and during the Covid-19
social distancing measures.

Austria was one of the first European countries to respond
to the viral outbreak by implementing first protective measures
at the end of February. A national shutdown was enforced
by the government on March 10th with the government
presenting a stay-at home order for all citizens on March
15th (BMSGPK, 2020), which was upheld until the end of
April. Thereafter, citizens were asked to maintain a one-
meter distance in public spaces, wear masks, and only meet
in small groups of people. The data used in this study was
collected before and during the lockdown of the country,
enabling us to analyze changes in reported loneliness among
elderly citizens.

MATERIALS AND METHODS

Study Design and Sample
Characteristics
Data of two surveys regarding the health and well-being of older
people were used to create the study sample: a pre-pandemic
survey held between April and July 2019 (n = 2042) and a peri-
pandemic survey held between April and May 2020 (n = 521).
Both surveys were standardized, representative community-
based telephone surveys with elderly residents of Lower Austria
(60+). In the large-scale pre-pandemic survey (duration ≈ 1 h),
participants were asked about their current health status and
health upkeep. In the smaller, peri-pandemic survey (duration
≈ 30 min) participants were asked about their current health
status as well as about perceived behavioral changes due to the
implemented social distancing measures. Loneliness and social
support were surveyed in both cases. In both surveys, sampling

was done based on municipality size using random sampling
with age screening.

Analysis
IBM SPSS version 26 was used for analysis. A comparison
between pre-pandemic versus peri-pandemic groups was done
using an independent t-test to assess the significance of a
possible difference in loneliness score. Statistical measures were
interpreted as per scientific standard. In order to achieve a
viable comparison of reported loneliness between the pre- and
peri-pandemic measurement, propensity score matching (PSM)
was performed using the “psmatching” program developed by
Thoemmes (2012). PSM is a statistical tool used in order to make
a causal inference in studies in which randomized sampling is
not possible, as it adjusts for the effects of measured confounders
(Rosenbaum and Rubin, 1983). PSM is a two-step procedure,
estimating the propensity scores (PS) and matching on the basis
of these PS. PS were estimated with logistic regression using
survey time point [pre- (0) versus peri- (1) pandemic survey] as
the dependent variable and selected covariates of loneliness as
predictors, which were based on a previous review by Cohen-
Mansfield et al. (2016). These covariates included gender, age,
marital status, income level, education level, employment status,
subjective health, number of people in the household, and level of
care allowance and social support. The number of living children
was added as a predictor, as social contact with children had
emerged as an important coping mechanism under Covid-19 in
our survey. 1:1 nearest neighbor matching was performed with
a caliper of 0.15, as per scientific standard (Thoemmes, 2012),
resulting in a sample of n = 888 individuals (444: 444). The
matched sample (n = 888) was deemed an improvement over the
unmatched sample (n = 2563) as all variables (with the exception
of marital status) were found to be more balanced over the
two groups (Figure 1). The overall χ2 imbalance test was non-
significant (χ2 (11) = 3.60, p = 0.98), and L1 measure was smaller
after matching = 0.97 than before matching = 0.98, indicating that
matching had improved overall balance of the variables.

Measures
Loneliness
Loneliness was measured using the German version of the 6-
Item De Jong Gierveld loneliness scale, which has been found
to be a reliable and valid measure of loneliness (Gierveld and
Tilburg, 2006). The German version used in the pre- and peri-
pandemic survey was adopted from the German Aging survey
(DEAS), a longitudinal survey of the German population aged 40
and over. Six statements were read out to the participant, which
the participant then had to rank from very applicable (1) to not
applicable (4) to their own experience. Three of the statements
were posed as negatives (e.g., “I often feel rejected”) and were
therefore reversed. The average score of the loneliness scale (1–4)
was used as the overall measure of loneliness with higher scores
describing more loneliness.

Covariates Used in PSM
Most of the variables mentioned above were survey in a
closed answer format using categories or levels. Numbers of
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FIGURE 1 | Standardized differences between survey time points before and
after PSM. The figures demonstrate the contraction of the standard
differences of covariates of loneliness before and after PS matching. Numbers
on the x-axis denote the covariates: 1 = gender, 2 = marital status,
3 = number of living children, 4 = employment status, 5 = education level,
6 = number of people in the household, 7 = level of care allowance,
8 = income level, 9 = subjective health, 10 = age, 11 = social support.

living children and people co-residing with the individual were
noted and included in the analysis. Age was described using
the participants’ year of birth. Social support (based on the
F-SozU-6; Kliem et al., 2015) was calculated by averaging the
participant’s scores on four items on social support in their
everyday life (e.g., “There are multiple people who I like to
spend time with”) with lower scores denoting a higher level of
social support (1–4).

RESULTS

The sample (n = 888) was made up of elderly (M = 73 years,
SD = 8.17 years, range = 60–99 years), predominantly female
(59%) and married (57%) participants (26% widowed, 13%
divorced) with at least one living child at the time of survey
(91%). Over sixty percent of the sample reported living with
at least one other person (54% with one other person). The
majority of the sample reported to be in very good or good
health (60%). Only a small number of people reported bad
(n = 68) or very bad (n = 11) health. 75% of participants earned
between 1000 and 3000€ per month; almost 90% of all surveyed
individuals were retired. Representative for the population, a
majority of the sample achieved a low level of formal education
(60% finished secondary school). Almost 90% of the sample
did not qualify for care allowance, suggesting good functional
status. Mean social support score was M = 1.63 (SD = 0.56),
suggesting that on average the sample was well supported. The
full range of loneliness scores was reported in both groups (very
low loneliness to very high loneliness) with 75% of all people
reporting low loneliness scores. Less than 3% of the sample
reported to have rather high or very high loneliness. Average
loneliness was M = 1.67 (SD = 0.58) suggesting that the sample
was not very lonely.

FIGURE 2 | Differences in reported loneliness between pre- and
peri-pandemic surveys. Box plots show the distribution and mean value of
reported loneliness on pre- and peri-pandemic survey time points. X=mean
value, outliers show that lonelier participants were present, if atypical in both
surveys.

For comparative analysis, both groups were slightly reduced
due to missing values in the loneliness variable (n0 = 418,
n1 = 435). A difference in loneliness scores could be reported
with individuals surveyed prior to the COVID-19 pandemic
having a lower average score M0 = 1.61 (SD = 0.55) than
individuals surveyed during the COVID-19 pandemic M1 = 1.73
(SD = 0.60). This increase in scores (Figure 2) was interpreted
as the peri-pandemic group being slightly more lonely than the
pre-pandemic group. This difference was shown to be significant
[t(851) =−3.17, p = 0.002, d = 0.22], allowing a generalization of
this finding to the population of elderly, community- dwelling
people. To explore differences in more detail, subgroups of
participants living alone versus with at least one other person
were compared on their loneliness scores (Figure 3). Welch
ANOVA revealed significant differences between groups [F(3,
388.87) = 22.97; p < 0.001], which were investigated by using
Games–Howell post hoc analysis. Participants living with at least
one person reported to be less lonely than participants who
were living alone at both the pre-pandemic (−0.37, p < 0.001)
and the peri-pandemic (−0.26, p < 0.001) measurement. While
participants living with at least one other person reported a
significantly higher mean loneliness score during the pandemic
as compared to before Covid-19 measures (0.14, p = 0.01),
participants living alone did not (0.03, p = 0.97).

DISCUSSION

Comparative analysis showed a slight, but significant increase in
loneliness among the elderly of Lower Austria during Covid-19
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FIGURE 3 | Differences in reported loneliness between time points according
to living arrangement.

safety measures. Keeping the small effect size in mind, this result
could be indicative of a negative trend of distancing measures
leading to more loneliness in an elderly population. This negative
development of loneliness had been suggested in many scientific
and popular communications, but has, to our knowledge, not
been analyzed with the exception of two prior studies (Luchetti
et al., 2020; van Tilburg et al., 2020). Our findings are in
accordance with a Dutch online study (van Tilburg et al., 2020),
which showed that elderly community-dwelling citizens reported
elevated loneliness during the pandemic and its associated
measures. Furthermore, they are also in accordance with the
aforementioned American study (Luchetti et al., 2020) which
reported a slight increase in loneliness among the group of elderly
Americans (65+) after the introduction of social distancing
measures, which then remained stable over time. As our study
only uses the data of one peri-pandemic survey, we cannot
remark upon changes over time during Covid-19 measures but
rather compare data from before and during Covid-19 crisis
and its associated measures. Due to the vast differences between
Austria, the Netherlands, and the United States of America in
the handling of Covid-19 (promptness of action, enforcement),
we cannot assume absolute similar circumstances between these
studies but can report analogical results for a European sample of
elderly community-based citizens in a country with a particularly
quick reaction to the viral spread.

Concerning the assessment of differences between subgroups,
our study found an increase in loneliness among participants who
were living with at least one other person but not in participants
living alone. Participants who were living alone reported higher
loneliness than those in a multi-person household at both
time points, which is in accordance with previous scientific
work (Victor et al., 2005; Perissinotto et al., 2012). However,
persons living alone did not show significantly higher loneliness
during the pandemic as compared to before the pandemic. This

perplexing finding may indicate a difference in vulnerability to
the social changes of the pandemic. It is plausible that people
living alone did not experience the safety measures equally as
restrictive, as persons living with at least one another person,
possibly, as they were more used to being alone. Being alone
has also been shown to be related but not equal to loneliness,
with previous work pointing out that a person may feel lonely
even when surrounded by others (Hawkley and Cacioppo, 2010;
Perissinotto et al., 2012). It may also be the case that persons in
single-person households were more self-effective and therefore
more resilient during safety measures or (virtual) social contacts
have increasingly concentrated on people living alone. This
cannot be verified with the available data, but it seem logical
that people considered at risk of loneliness were more frequently
contacted by friends and relatives. Therefore, it is necessary
for future studies to examine whether addressing persons living
alone as a vulnerable group during the crisis has led to a buffer
effect in this group.

Seeing as Austria had a relatively controlled spread of Covid-
19 and therefore only a short period of strict safety measures
including isolation and social distancing, loneliness may be
even more affected in other countries that had a less positive
progression. In the context of the varied handling of Covid-
19 across nations, this would be an important area for further
research especially in relation to possible vulnerability/protective
factors (living arrangements, social contact). Additional research
is particularly important, as loneliness relates to negative health
and well-being outcomes (Cohen-Mansfield et al., 2016; Valtorta
et al., 2016), making increased loneliness a general issue.
Although previous research concerning loneliness in younger age
brackets has been mixed (Losada-Baltar et al., 2020; Luchetti
et al., 2020; Pearman et al., 2020), this study shows a negative
trend in the substantial group of older adults, which must be
considered and possibly prevented in future handling of the
ongoing pandemic, as even small differences in loneliness have
been shown to affect health and well-being outcomes (Hawkley
and Cacioppo, 2010). A slight rise in loneliness during the time of
Covid-19 safety measures may therefore have dire consequences
in the short and long term. Hence, the reported findings should
draw the attention of both scientists and policymakers as they
demonstrate a negative development in loneliness among the
elderly during this time and should be considered for the ongoing
handling of this and future medical crises.
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The current situation around coronavirus disease 2019 (COVID-19) portrays a threat
to us in several ways: It imposes uncertainty and a lack of control and reminds us of
our own mortality. People around the world have reacted to these threats in seemingly
unrelated ways: From stockpiling yeast and toilet paper to favoring nationalist ideas or
endorsing conspiratorial beliefs. According to the General Process Model of Threat and
Defense, the confrontation with a threat – a discrepant experience – makes humans
react with both proximal and distal threat responses. While the proximal response
manifests in behavioral inhibition that leads to heightened anxious arousal and vigilance,
distal responses seek to lower behavioral inhibition and the associated state of anxiety
and vigilance through engaging in distal defenses. In the present research, we propose
that the reactions to COVID-19 may represent distal defense strategies to the pandemic
and, therefore, can be explained and forecasted by the model. Thus, we hypothesized
increased perceived COVID-19 threat to lead to a proximal threat response in the form
of heightened behavioral inhibition. This, in return, should enhance the use of distal
defenses (i.e., several ingroup biases, system justification, and conspiratorial beliefs)
overlapping with the reactions observed as a response to COVID-19. This hypothesized
mediated effect of increased perceived COVID-19 threat on distal defenses was tested
in two preregistered studies: In Study 1 (N = 358), results showed perceived COVID-
19 threat to be related to behavioral inhibition and, in turn, to be associated with
increased distal defenses (i.e., higher entitativity, control restoration motivation, passive
party support). In Study 2 (N = 348), we manipulated COVID-19 threat salience and
found results suggesting the distal defenses of ingroup entitativity, system justification,
and conspiratorial beliefs to be mediated by the proximal threat response. The results of
the present research hint toward a common mechanism through which the seemingly
unrelated reactions to COVID-19 can be explained. The results might help to predict
future behavior during the COVID-19 pandemic and to design measures to counteract
the detrimental effects of the pandemic.

Keywords: COVID-19, threat, defense strategies, conspiracy, system justification, worldview defense, BIS, BAS
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As of August 27th, 2020, the coronavirus has claimed the
lives of more than 800,000 people, while a further 24 million
have been infected with the virus (Johns Hopkins Coronavirus
Resource Center, 2020). Governmental countermeasures such
as curfews and border closures have a detrimental impact
on the economy, bringing personal restrictions as well as
uncertainty into our everyday lives. Hence, UN secretary
António Guterres has called coronavirus disease 2019 (COVID-
19) the biggest threat since World War II (Saxena et al.,
2020). Simultaneously to the rise of this threat, we observe
a variety of reactions such as the spread of and belief
in conspiracies (Šrol et al., 2020) as well as nationalist
(Bieber, 2020) and ingroup-focused attitudes and behaviors
to the pandemic (OE3, 2020). Moreover, political leaders
across numerous countries seem to celebrate an all-time high
in appreciation as people turn to justify the systems they
live in Ehni (2020). Partly, these reactions lead to positive
consequences such as increased solidarity and cooperation within
countries (Cappelen et al., 2020; United Nations Development
Programme [UNDP], 2020). At the same time, they trigger
dangerous developments such as resentments against fellow
citizens of Asian descent (Lee, 2020; Liu, 2020). Therefore,
the question of why and how COVID-19 might lead to
reactions such as increased ingroup bias, system justification, and
conspiracy beliefs arises.

We proposed and tested whether the reactions to COVID-
19 can be explained by the motivational process outlined in
the General Process Model of Threat and Defense (Jonas et al.,
2014). The model states that the threats incorporated in the
current pandemic, such as the salience of one’s own death
and a lack of control, trigger the behavioral inhibition system
(BIS), which is associated with increased vigilance and anxiety
as a first proximal threat reaction. In order to overcome this
state of inhibition, to lower anxiety, and to reestablish agency,
people engage in distal defense strategies. The distal defense
strategies proposed by the General Process Model of Threat
and Defense (Jonas et al., 2014) can occur on a behavioral
as well as on a cognitive level and do not need to tackle
the threat at hand. Such distal defenses may include (but are
not limited to) various worldview defenses, such as increased
ingroup bias, a higher belief in conspiracies, and a greater
level of justification for the political system one is living
in – phenomena that we are currently observing in response
to COVID-19 as well. The question thus emerges whether
the model can be used to explain the origins of COVID-
19 reactions.

In the present research, we hypothesized based on the
General Process Model of Threat and Defense (Jonas et al.,
2014) that enhanced levels of perceived COVID-19 threat are
associated with a greater activation of the BIS as a proximal
threat reaction. To overcome the ensuing anxiety, vigilance,
and behavioral inhibition, we expected this enhanced activation
of the BIS to be related to an increased use of distal defense
strategies in the form of the seemingly irrational reactions
outlined above.

LITERATURE REVIEW

COVID-19 – A Super Threat
We argue that COVID-19 leads to distal defenses as a response
to feeling threatened. This raises the question of what exactly
constitutes the threat that is imposed on us by COVID-19.
Foremost, the virus threatens the lives of us all: Even though older
people are especially vulnerable to a severe disease progression,
young people and children can die from it (Cha, 2020; McKie,
2020) as well. This awareness of our own finiteness represents
a natural death reminder (Pyszczynski et al., 2006; Burke et al.,
2010), which represents one of the most often discussed threats
in past literature. Due to the awareness of the physical danger
of the virus, governments around the globe have reacted with
measures such as curfews, contact limitations (Stanford, 2020),
and closed borders (Cherelus, 2020) aimed at slowing down
or even completely preventing the spread of the virus. These
measures pose an additional threat to us, as they restrict our
behavior and disrupt our everyday lives: Self-determined actions
such as going to work, meeting friends and family, or going
on holidays have been eradicated from our schedules. This lack
of control has been considered a threat and was found to lead
to compensatory re-affirmation in other domains of people’s
personal lives (Fritsche et al., 2013). Furthermore, at this time,
many questions regarding the disease remain unanswered: Will
there be a second wave of infections? How long will it be until
medication and a vaccination are available? Will the healthcare
system and the economy break down as a result of curfews?
These unanswered questions and the resulting uncertainty pose
another threat to us (Van den Bos, 2009). Hence, COVID-
19 can be defined as a combination of several subthreats that
together create a “COVID-19 super threat” (Jutzi et al., under
review).

Reactions to COVID-19 as a Super Threat
People around the globe have reacted in manifold ways to the
threats of COVID-19. Early on during the pandemic, people
started to stockpile everyday goods such as toilet paper without
any indication for supply shortages (Erhöhte Nachfrage - aber
keine Engpässe, 2020). Often even without knowing how to use it,
yeast was being purchased in large quantities (Guynn and Tyko,
2020). With occasional unavailability of the mentioned goods at
supermarkets (n-tv, 2020) as well as some clogged toilets due
to misusing other items as toilet paper (Siemaszko, 2020), the
consequences of these instances of panic buying can generally be
described as negligible.

The same cannot be stated for group-related reactions: With
the spread of the virus, citizens of countries around the world
have shown an increase in identification and support for their
own national ingroup (Bieber, 2020). At times, this has led
to unprecedented acts of collective cooperation and altruistic
actions such as shopping for the elderly or sewing face masks
(Newman, 2020). At the same time, nationalist tendencies
(Bieber, 2020) and resentments against outgroups, especially
those associated with COVID-19 (e.g., Chinese citizens, Asian-
Americans) have been on the rise, too (Lee, 2020). As a
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consequence, increased discrimination against these groups were
registered across countries (Reny and Barreto, 2020; Schild et al.,
2020).

In addition to these group-related reactions, COVID-19 also
led to several reactions toward people’s environment. Firstly,
many citizens accepted and even endorsed the restrictions of
personal rights imposed on them by their governments. The
defense and justification of the political status quo has been
described as system justification (Jost and Andrews, 2011).
Increased system justification tendencies mean that introduced
political measures are accepted in the public (Schulte von Drach,
2020) and can better unfold to counteract the pandemic. At
the same time, certain leaders have used this heightened system
justification to push personal agendas (Phillips, 2020) and abolish
important aspects of the democratic system in their respective
countries (Schmidt, 2020).

Secondly, an increase of belief in corona-related conspiracies
can be observed since the outbreak of the pandemic (Paternoster
et al., 2020). Allegations that COVID-19 is actually not more
dangerous than the flu (Yan and Esparza, 2020), that the virus
was created intentionally in a Chinese laboratory (Borger, 2020;
Stellino, 2020), or that Bill Gates is using the virus to enforce
chip implantations through forced vaccinations (Goodman and
Carmichael, 2020; Weiss and Greenstreet, 2020) are being
pushed by a substantial amount of people (Freeman et al.,
2020). For some, these theories compromised the trust in
scientific knowledge and advice from virologists. The resulting
public gatherings and demonstrations against governmental
measures help the virus to spread further (Cipriano, 2020; Rabin,
2020).

The described COVID-19 reactions differ regarding their
nature and the severity of their consequences and bear
tremendous risks but also chances on a personal as well as a
societal level. This is why we focused on these reactions in the
present paper. Despite the diversity of distal defense reactions,
they all have in common that they do not directly reduce, let
alone diminish the threats incorporated in COVID-19. Nor do
they provide a remedy. Hence, the question of why and how these
reactions unfold arises. By applying the General Process Model of
Threat and Defense (Jonas et al., 2014), the present research aims
to shed light on this question.

The General Process Model of Threat
and Defense
The General Process Model of Threat and Defense proposes
a singular mechanism through which the different subthreats
incorporated in COVID-19 could lead to the reactions outlined
above. The model points out that despite their different nature,
various threats such as the finiteness of our own life (Greenberg
et al., 1986), uncertainty (McGregor, 2006; McGregor et al., 2010;
Nash et al., 2011), and a lack of control (Fritsche et al., 2008)
all share a common feature in that they yield “some experience
of discrepancy between an expectation or desire and the current
circumstances” (Jonas et al., 2014, p. 229). COVID-19 threatens
one’s life, brings uncertainty and a lack of personal control, and as
such, represents a combination of threat-induced discrepancies.

According to the model, these discrepancies lead to similar
affective, behavioral, and cognitive reactions that can be clustered
into proximal and distal defense reactions.

Proximal and Distal Threat Reactions
According to the model, the experience of a threat-induced
discrepancy starts the following cascade: Firstly, a proximal
reaction in the form of an activation of the BIS (McNaughton,
1982; Gray and McNaughton, 2000) is launched that is
accompanied by a state of inhibition, heightened vigilance,
and anxious arousal. The General Process Model of Threat
and Defense proposes that, since prolonged BIS activation is
uncomfortable and causes a variety of negative consequences,
it becomes necessary to downregulate BIS activation. In order
to exit the state of inhibition and to overcome the threat-
induced anxiety, an activation of the behavioral approach
system (BAS) triggering an approach-motivated state “that mutes
the BIS and relieves anxiety” (Jonas et al., 2014, p. 242)
is mounted. This is caused by the use of distal defensive
strategies that either offer a direct solution to the discrepancy
or are merely palliative responses that direct away from the
threat. When direct defenses that tackle the threat itself are
unavailable – as is the case for COVID-19 for which vaccines
are still to be discovered and other treatment options are
sparsely available – palliative defenses remain. According to
the General Process Model of Threat and Defense, all defense
strategies share a common motivational feature, namely a clear
commitment to either incentives, activities, goals, ideals, or
groups. This commitment then triggers an approach-oriented
state which is responsible for the defenses’ anxiety-lowering
and BIS-muting effects. Recent results indicate that palliative
defenses might even be more effective than direct ones at
muting BIS and reducing anxiety (Stollberg et al., under
review).

COVID-19 Reactions as Distal Threat Defenses
Many of the distal defense strategies against threat-induced
anxiety named by the General Process Model of Threat and
Defense overlap with the observed reactions to COVID-19.
In the following, we will briefly describe those distal defense
strategies that overlap with the reactions people have shown
as a response to COVID-19. These distal defenses can be
called worldview defenses and are defined as a “range of
social psychological phenomena, such as interpersonal attraction,
authoritarian behavior, nationalism, and prejudice [that] are
motivated in part by the need to maintain faith in a cultural
worldview that provides protection from mortality concerns”
(Greenberg et al., 1994, p. 627).

Worldview Defenses
System justification
The defense of political structures or systems is a type of cultural
worldview defense (Rutjens and Loseman, 2010). Past research
has shown that the tendency to justify the status quo of one’s
own political system (Jost et al., 2004) is higher under threat
(Jost and Hunyady, 2005; Kay et al., 2009). This increased
system justification can also be found during COVID-19: In the
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wake of COVID-19, drastic political measures that restricted
personal rights and freedom were introduced to battle the
virus. In many countries, these measures nevertheless coincided
with increased approval rates for governmental institutions
(Bol et al., 2020).

Conspiratorial thinking
Another worldview defense used under threat is conspiratorial
thinking. Whitson and Galinsky (2008), for instance, found that
susceptibility to false information and belief in conspiratorial
ideas is greater under threat. Furthermore, others showed
increased conspiratorial thinking under uncertainty (Van
Prooijen and Jostmann, 2013) and a lack of control (Van
Prooijen and Acker, 2015), threats that are incorporated into the
General Process Model of Threat and Defense as well. As was
pointed out above, belief in conspiratorial ideas saw an immense
rise during the pandemic (Shahsavari et al., 2020).

Ingroup biases
A repeatedly observed worldview and distal defense describes
a stronger identification with one’s own ingroup in the face of
threat (Fritsche et al., 2008; Giannakakis and Fritsche, 2011).
Following threat, anxious people tend to identify more with
an ingroup that is salient in that particular moment. This
phenomenon was also observed in the face of COVID-19: With
statements such as “Austria has so far come through this crisis
better than other countries. The reason for this is you, dear
Austrians” (translated statement by Bundeskanzleramt, 2020),
several states entered what might be considered a competition
as to who would most efficiently find a solution to the crisis’
problems. Furthermore, patriotism and nationalist attitudes saw
a rise in several countries during the COVID-19 pandemic
(Bieber, 2020). Not just national but also political identities
can be enhanced by threat (i.e., party affiliations, see Fritsche
et al., 2008). Indirect evidence for increased political ingroup
identification comes, for instance, from the United States where
United States citizens identifying as Democrats blamed Trump
rather than China or the World Health Organization for being
responsible for the crisis induced by COVID-19 (Santucci and
Cummings, 2020). One way the identification with an ingroup
helps to lower BIS and anxiety is through increased control
restoration motivation. This phenomenon describes the tendency
to perceive a restoration of personal control through being a
member of an agentic group as a distal defense against threat
(Fritsche et al., 2008).

These examples of worldview defenses hint toward a
substantial overlap between the distal defense strategies outlined
in the General Process Model of Threat and Defense and the
observed reactions to COVID-19. We therefore argue that –
in line with the model – the seemingly unrelated reactions to
COVID-19 can be conceptualized as distal defenses to counteract
the BIS-induced anxiety and vigilance caused by the threats
incorporated by the virus. The presented media reports and
correlational indicators cannot be considered sufficient proof for
this claim though. This as a culture of blaming political failures in
a partisan way is a phenomenon that has existed before COVID-
19 in the United States (Golshan, 2016). Also, other indicators

hinting at the use of distal defense strategies, such as conspiracy
beliefs or system justification as responses to COVID-19, must
be interpreted cautiously, since the data describing the reactions
to the pandemic is emerging only now. Similarly, media reports
which are partially used as sources here can be biased. Hence, the
outlined overlap between COVID-19 reactions on the one hand
and distal threat defenses on the other does not suffice to claim
that the observed reactions to COVID-19 really act as threat-
induced distal defenses and therefore can be conceptualized as
such. Finding empirical evidence for this claim is the purpose of
the present research.

THE PRESENT RESEARCH

To test the rise of several distal defenses to emerge as a
result of the BIS- and anxiety-increasing threat properties of
COVID-19, we conducted two preregistered online studies1.
In Study 1, we hypothesized a heightened perceived threat
through COVID-19 to be associated with heightened passive
party support to participants’ preferred political party (H1),
heightened control restoration motivation (H2), heightened
ingroup bias (H3), heightened ingroup entitativity (H4),
and heightened outgroup derogation (H5). We furthermore
hypothesized each of the proposed associations of heightened
perceived threat through COVID-19 and the defense variables
outlined above to be mediated by increased behavioral
inhibition (H6–H10)2. Hence, the preregistration of Study
1 entails five hypothesized main effects and five hypothesized
mediation effects.

In Study 2, in which the threat levels of COVID-19 were
experimentally manipulated, we hypothesized a high COVID-
19 threat level (versus a low COVID-19 threat level) to lead
to an increased use of the distal defense strategies ingroup bias
(H1), ingroup entitativity (H2), system justification (H3), and
conspiracy beliefs (H4). We furthermore hypothesized these
effects of increased perceived corona threat on distal defense
strategies to be mediated by enhanced behavioral inhibition3.
Hence, the preregistration of Study 2 entails four hypothesized
main effects and four hypothesized mediation effects.

Study 1
The goal of Study 1 was to examine whether heightened perceived
COVID-19 threat is associated with heightened activation of the
BIS and, as a consequence, indirectly associated with greater use
of distal defense strategies in the form of worldview defenses.
Study 1 was conducted as a Qualtrics online study and study links
were sent to a United States-based MTurk sample (Ntotal = 633)
via Amazon’s Mechanical Turk.

1Links to the preregistrations: https://aspredicted.org/aa53v.pdf (Study 1) and
https://aspredicted.org/y3ev9.pdf (Study 2).
2In detail, we hypothesized a mediated association of perceived threat through
COVID-19 and passive party support to participants’ preferred political party
(H6), control restoration motivation (H7), ingroup bias (H8), ingroup entitativity
(H9), and outgroup derogation (H10) via BIS.
3In detail, we hypothesized a mediated effect of perceived corona threat via
behavioral inhibition on ingroup bias (H5), ingroup entitativity (H6), system
justification (H7), and conspiracy beliefs (H8).
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Participants and Exclusions
Sample size
The sample size of this study was determined via a power
analysis designed to find the number of participants needed to
find the hypothesized indirect effect with a likelihood of 80%,
setting alpha error probability to α = 0.05. The power analysis
was conducted with Kenny (2017) MedPower application. We
assumed an effect size of r = 0.15 for the associations between
COVID-19 threat levels and behavioral inhibition, behavioral
inhibition and distal defense strategies, and COVID-19 threat
levels and distal defense strategies when controlling for its
indirect association with behavioral inhibition. Given these effect
sizes, a sample size of N = 453 was required to detect the indirect
association of perceived threat through COVID-19 and the distal
defense strategies over behavioral inhibition with a likelihood
of 80%. We decided to recruit 500 participants4 to account for
possible exclusions and to compensate for dropouts.

Exclusions
Nine participants that did not complete the survey and/or
showed a suspicious response pattern in the questionnaires by
consistently ticking the same answer or Likert scale point were
excluded. Furthermore, 147 participants were excluded because
they failed an attention check (“please tick ‘not at all’ here”),
which was implemented in the outgroup derogation assessment.
Unexpectedly, a substantial percentage of the remaining sample
(27.74%, 118 people) did not state American as their nationality.
Since the group-related defense strategies used in this study were
tailored toward United States-based party affiliation, we decided
to exclude these participants as well (this exclusion criterion
was not preregistered). One participant gave incoherent answers
to the political goals questionnaire and was excluded from
analyses as well. The final sample size for this study therefore
was Nfinal = 358. Hence, our study was slightly underpowered
based on the power analysis described before. Of our final
sample, 197 participants identified themselves as male, whereas
159 participants identified themselves as female. Two participants
did not identify themselves with any of the above. Mean age was
M = 40.61, SD = 12.80.

Procedure
Participants were first asked to indicate their level of perceived
threat due to the pandemic and then filled in a behavioral
inhibition scale. Afterward, they completed several scales that
assessed their use of the following distal defense strategies:
passive party support, control restoration motivation, ingroup
bias, ingroup entitativity, and outgroup derogation. Finally,
participants’ demographic information was assessed.

Measures
COVID-19 threat scale
We assessed perceived COVID-19 threat with the newly
developed COVID-19 Threat Scale (sample item: “Because of the
Coronavirus, what happens in my life is currently beyond my

4The difference between the recruited 500 participants and the total amount of
participants (NTotal = 633) was derived from the fact that MTurk distributed the
study link to more workers than we asked for.

control”) that incorporates the four main threats (uncertainty,
violation of expectancies, lack of autonomy, and lack of agency)
of the virus (see Appendix A for a full list of the scale’s
items, Reiss et al., under review). Participants responded using
a six-point Likert scale ranging from “strongly disagree” to
“strongly agree.” Factor analysis during scale development has
suggested that the items that register violation of expectancies
(i.e., epistemic discrepancies) represent an own factor next to
the one formed by the rest of the scale (Reiss et al., under
review). In the present sample, excluding the three epistemic
discrepancy items (e.g., “The Corona pandemic surprised me”)
increased Cronbach’s alpha from α = 0.81 to α = 0.84. Hence,
analyses were conducted with a revised COVID-19 Threat Scale
not including the three epistemic discrepancy items. By doing
so, we deviated from our preregistered analysis plan according
to which the full COVID-19 Threat Scale would have been
used. The subsequent results differ only marginally for the full
versus the revised COVID-19 Threat Scale. The results for
Study 1 when using the full COVID-19 Threat Scale can be
found in Appendix B.

Behavioral inhibition
The level of activation of the BIS was assessed with eight
items asking participants how afraid, scared, frightened, nervous,
jittery, shaky, inhibited, and worried they felt; Cronbach’s alpha
was excellent, α = 0.95. Answers were given on a five-point Likert
scale ranging from “disagree” to “agree.” Adjectives correspond
to the subscales “fear” plus the items “inhibited” and “worried”
(Agroskin et al., 2016) of the “Positive and Negative Affect
Schedule – X” (PANAS-X; Watson and Clark, 1999).

Party affiliation/passive party support/control restoration
motivation
These dependent measures were adapted from an earlier study
by Fritsche et al. (2008): Participants first indicated their party
affiliation (i.e., Republican or Democrat). This self-reported
ingroup was then used to infer group-related defense strategies in
the form of passive party support, control restoration motivation,
and ingroup bias.

Participants’ passive party support was assessed via three
questions adapted to their previously reported party affiliation:
“How important would it be for you to listen to or
watch an appearance of the presidential candidate of the
Democratic/Republican Party on television or social media?”;
“How much would you like being addressed by a representative of
the Democratic/Republican Party in front of an election booth on
the street?”; and “How much would you like to use a pencil with
the Democratic/Republican Party’s logo at your workplace/at
the university?.” The scale was a 10-point Likert scale ranging
from “not at all” to “very much.” Cronbach’s alpha was good,
α = 0.84.

Control restoration motivation was assessed with the single
question “If you were to support the Democratic/Republican
Party, would you have a feeling of ‘together we are strong’?”
using the same 10-point Likert scale as for the passive
party support items.
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Ingroup bias
Ingroup bias was assessed by measuring the warmth and
competence level the participants perceive for their affiliated
party as well as for the opposing party. Warmth was assessed
via the extent to which participants assign two characteristics
(“warm,” “good-natured”) to the two parties. Competence
was assessed via the extent to which participants assign two
characteristics (“competent,” “intelligent”) to the parties. The
mean score of the warmth (rs ≥ 0.86, ps ≤ 0.01) and competence
items (rs ≥ 0.76, ps ≤ 0.01) for the non-affiliated party was
then subtracted from the mean score of the warmth (rs ≥ 0.71,
ps ≤ 0.01) and competence (rs ≥ 0.75, ps ≤ 0.01) items for the
affiliated party to create the ingroup bias score (i.e., higher values
indicate greater pro-ingroup bias). This measure was adapted
from the original version by Fritsche et al. (2008).

Ingroup entitativity
Ingroup entitativity was assessed via the extent to which
participants agree with two statements about their affiliated
party: “Democrats/Republicans share a common nature” and
“Democrats/Republicans share common goals and a common
fate” (rs ≥ 0.75, ps ≤ 0.01). Answers were given on a 10-point
Likert scale ranging from “not at all” to “very much.”

Outgroup derogation
Outgroup derogation was assessed by asking participants to
which extent they agree to the following statements about the
opposing party: “I would accept a Democrat/Republican working
with me”; “I would have nothing against a Democrat/Republican
moving into the neighboring apartment/house”; “I would not
mind a Democrat/Republican marrying a member of my family”;
“I have positive feelings toward Democrats/Republicans”; and “I
fully trust Democrats/Republicans.” Answers were given on a
10-point Likert scale ranging from “not at all” to “very much.”
Cronbach’s alpha was good, α = 0.81. This measure was adapted
from the original version by Fritsche et al. (2008).

Results
For an overview of correlation coefficients between all measures,
see Table 1. As expected, COVID-19 threat levels were associated
with greater activation of the BIS, r(356) = 0.62, p < 0.001,

95% CIs [0.54, 0.70]. COVID-19 threat levels were also positively
associated with ingroup entitativity, r(356) = 0.12, p = 0.021, 95%
CIs [0.02, 0.23]; control restoration motivation, r(356) = 0.12,
p = 0.025, 95% CIs [0.02, 0.22]; and passive party support,
r(356) = 0.12, p = 0.028, 95% CIs [0.01, 0.22]. No significant
correlation emerged between COVID-19 threat levels and
ingroup bias, r(356) = 0.08, p = 0.123, 95% CIs [−0.02, 0.19], as
well as outgroup derogation r(356) = −0.03, p = 0.625, 95% CIs
[−0.13, 0.08].

To test the hypothesized indirect associations between
COVID-19 threat levels and the defense strategies over behavioral
inhibition, we ran simple mediation analyses via Hayes’ SPSS
PROCESS macro (version 3.4) separately for each of the
defense variables that were found to correlate positively with
the activation level of the BIS. This was the case for ingroup
entitativity, r(356) = 0.18, p = 0.001, 95% CIs [0.08, 0.28]; control
restoration motivation, r(356) = 0.20, p < 0.001, 95% CIs [0.09,
0.30]; and passive party support, r(356) = 0.24, p < 0.001, 95% CIs
[0.14, 0.34]. Behavioral inhibition did not correlate significantly
with ingroup bias, r(356) = 0.04, p = 0.411, 95% CIs [−0.06, 0.15],
nor with outgroup derogation, r(356) = 0.03, p = 0.534, 95% CIs
[−0.07, 0.14].

For each mediation analysis, 5,000 bootstrap samples were
created to establish a 95% bias-corrected confidence interval for
the expected indirect associations5.

Main analyses
Mediation analyses showed that the expected indirect effects
of COVID-19 threat on distal defense strategies through BIS
were significant for ingroup entitativity, control restoration
motivation, and passive party support. Indirect effects were not
significant for ingroup bias, b = −0.02, SE = 0.10, 95% CIs
[−0.20, 0.17], and outgroup derogation, b = 0.13, SE = 0.12, 95%
CIs [−0.11, 0.35]. Detailed statistical values for the significant

5Please note that we deviated from our preregistered analysis plan, in that we
did not include participants’ degree of shared goals with their affiliated party as
a covariate in our analysis because this variable shared a substantial amount of
variance with the DVs, hence leading to collinearity problems with our predictor
variable COVID-19 threat level.

TABLE 1 | Correlation matrix (n = 358).

Variable 1 2 3 4 5 6 7

1. COVID-19 threat level – 0.62** 0.12* 0.12* 0.08 0.12* −0.03

2. BIS – 0.18** 0.20** 0.04 0.24** 0.03

3. Ingroup entitativity – 0.69** 0.34** 0.56** 0.02

4. Control restoration motivation – 0.38** 0.73** −0.04

5. Ingroup bias – 0.25** −0.48**

6. Passive party support – −0.04

7. Outgroup derogation –

M 3.73 2.89 7.34 7.06 1.91 6.26 6.28

SD 0.83 1.2 1.88 2.51 1.91 2.44 2.11

Range possible 1–6 1–5 1–10 1–10 −6 to 6 1–10 1–10

Range actual 1–5.83 1–5 1–10 1–10 −2.75 to 6 1–10 1–10

*p < 0.05 (two-tailed). **p < 0.01 (two-tailed).
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indirect effects are presented for each dependent variable (DV)
separately in the following (see also Figure 1).

Ingroup entitativity. The regression coefficient between COVID-
19 threat levels and ingroup entitativity was significant (total
effect: b = 0.28, SE = 0.12, t(356) = 2.31, p = 0.021, 95%
CIs [0.04, 0.51]). Importantly and as predicted, the indirect
effect of COVID-19 threat levels via behavioral inhibition levels
on ingroup entitativity was significant, b = 0.24, SE = 0.10,
95% CIs [0.06, 0.45]. Furthermore, the regression coefficient
between behavioral inhibition levels and ingroup entitativity
when controlling for the variance shared by COVID-19 threat
levels and ingroup entitativity was significant, b = 0.27, SE = 0.10,
t(356) = 2.59, p = 0.010, 95% CIs [0.07, 0.48]. The direct effect of
COVID-19 threat levels on ingroup entitativity when controlling
for the variance shared by behavioral inhibition level and ingroup
entitativity was non-significant, b = 0.03, SE = 0.15, t(356) = 0.22,
p = 0.829, 95% CIs [−0.26, 0.33], see also Figure 1A.

Control restoration motivation. The total effect of COVID-19
threat levels on control restoration motivation was significant,
b = 0.36, SE = 0.16, t(356) = 2.25, p = 0.025, 95% CIs
[0.05, 0.67]. Importantly and as predicted, the indirect effect
of COVID-19 threat levels via behavioral inhibition levels
on control restoration motivation was significant, b = 0.37,
SE = 0.14, 95% CIs [0.11, 0.66]. Furthermore, the regression
coefficient between behavioral inhibition levels and control
restoration motivation when controlling for the variance shared
by COVID-19 threat levels and control restoration motivation
was significant, b = 0.42, SE = 0.14, t(356) = 3.00, p = 0.003, 95%
CIs [0.14, 0.69]. The direct effect of COVID-19 threat levels on
control restoration motivation was non-significant, b = −0.02,
SE = 0.20, t(356) = 0.08, p = 0.938, 95% CIs [−0.41, 0.38], see
also Figure 1B.

Passive party support. The regression coefficient between
COVID-19 threat levels and passive party support (i.e., total
effect) was significant, b = 0.34, SE = 0.16, t(356) = 2.21, p = 0.028,
95% CIs [0.04, 0.65]. Importantly and as predicted, the indirect

effect of COVID-19 threat levels via behavioral inhibition levels
on passive party support was significant, b = 0.50, SE = 0.14, 95%
CIs [0.24, 0.77]. The regression coefficient between behavioral
inhibition levels and passive party support when controlling
for the variance shared by COVID-19 threat levels and passive
party support was significant, b = 0.56, SE = 0.13, t(356) = 4.20,
p < 0.001, 95% CIs [0.30, 0.82]. The direct effect of COVID-19
threat levels on passive party support was non-significant,
b = −0.16, SE = 0.19, t(356) = 0.84, p = 0.402, 95% CIs [−0.54,
0.22], see also Figure 1C.

Exploratory analyses
In order to better understand the non-significant correlation
between activation levels of the BIS and ingroup bias, we
ran exploratory mediation analyses for the two components of
ingroup bias, namely outgroup warmth/competence rating and
ingroup warmth/competence rating (see also Figure 2).

Outgroup warmth/competence. The regression coefficient
between COVID-19 threat levels and outgroup
warmth/competence rating (i.e., total effect) was non-significant,
b = −0.06, SE = 0.10, t(356) = 0.57, p = 0.572, 95% CIs
[−0.26, 0.15]. The indirect effect of COVID-19 threat levels via
behavioral inhibition levels on outgroup warmth/competence
rating was marginally significant, b = 0.17, SE = 0.09, 95% CIs
[−0.0006, 0.35].

Furthermore, the regression coefficient between behavioral
inhibition levels and outgroup warmth/competence rating when
controlling for the variance shared by COVID-19 threat levels
and outgroup warmth/competence was significant, b = 0.19,
SE = 0.09, t(356) = 2.12, p = 0.034, 95% CIs [0.01, 0.37]. The
direct effect, namely the regression coefficient between COVID-
19 threat levels and outgroup warmth/competence rating, was
marginally significant, b = −0.23, SE = 0.13, t(356) = −1.76,
p = 0.079, 95% CIs [−0.49, 0.03], see also Figure 2A.

Ingroup warmth/competence. The regression coefficient between
COVID-19 threat levels and ingroup warmth/competence rating
(i.e., total effect) was non-significant, b = 0.13, SE = 0.08,

FIGURE 1 | Main analyses: Simple mediation analyses for the distal defenses of Ingroup Entitativity (A), Control Restoration Motivation (B), and Passive Party
Support (C). B-values indicate unstandardized regression coefficients.

Frontiers in Psychology | www.frontiersin.org 7 September 2020 | Volume 11 | Article 578586168

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-578586 September 29, 2020 Time: 15:49 # 8

Jutzi et al. Defense Strategies and COVID-19

FIGURE 2 | Simple mediation analyses for Outgroup Warmth/Competence (A), and Ingroup Warmth/Competence (B). B-values indicate unstandardized regression
coefficients.

t(356) = 1.63, p = 0.105, 95% CIs [−0.03, 0.29]. The indirect
effect of COVID-19 threat levels via behavioral inhibition
levels on ingroup warmth/competence rating was significant,
b = 0.15, SE = 0.07, 95% CIs [0.02, 0.29]. Furthermore,
the regression coefficient between behavioral inhibition levels
and ingroup warmth/competence rating when controlling for
the variance shared by COVID-19 threat levels and ingroup
bias was significant, b = 0.17, SE = 0.07, t(356) = 2.51,
p = 0.013, 95% CIs [0.04, 0.31]. The direct effect, namely
the regression coefficient between COVID-19 threat levels
and ingroup warmth/competence rating, was non-significant,
b = −0.03, SE = 0.10, t(356) = 0.27, p = 0.783, 95% CIs [−0.23,
0.17], see also Figure 2B.

Discussion
Confirming H1, H2, and H4, we found significant positive
correlations between COVID-19 threat levels and ingroup
entitativity, control restoration motivation, and passive party
support. Contrary to our predictions (i.e., H3 and H5), no
positive correlation between COVID-19 threat levels and ingroup
bias as well as outgroup derogation emerged. A possible
explanation for these null findings is given below in the
discussion of the expected mediated effects between COVID-
19 threat levels and distal defenses via heightened behavioral
inhibition. Hence, three of the five preregistered main effects of
Study 1 could be confirmed.

Confirming H6, H7, and H9, we found indirect effects
indicating that people who perceived greater COVID-19
threat showed greater ingroup entitativity, control restoration
motivation, and passive party support as a result of a heightened
BIS activation. These results support our argument that people’s
responses to COVID-19 can, at least in part, be explained by the
proposed motivational process of the General Process Model of
Threat and Defense.

The expected indirect associations for outgroup derogation
and ingroup bias were non-significant, and thus, H8 and H10
were not supported. A possible reason for these null results
might be the strong national identity of the United States
population used in this study: When feeling threatened by
COVID-19, participants might not only turn to their political
but also to their national ingroup. Hence, they may have
shown increased ingroup favoritism regarding their own political
ingroup but no outgroup derogation regarding their political
outgroup since the members of this outgroup are still part
of the national ingroup. This would be in line with research
showing that indicators of political outgroup derogation are
mitigated when United States participants are reminded of
their American identity (Levendusky, 2018). Support for this
explanation also derives from the fact that we found neither
a positive correlation between COVID-19 threat levels and
outgroup derogation nor a negative correlation between COVID-
19 threat levels and the combined warmth/competence rating
of the political outgroup. Instead, we actually found a positive
indirect association of COVID-19 threat levels and ingroup
as well as outgroup warmth/competence rating via BIS with
the latter indirect association being only marginally significant.
This suggests that under heightened perceived threat through
COVID-19, United States citizens see their own as well as the
opposing political party more positively. To sum up, three of the
five preregistered mediated effects of Study 1 could be confirmed.

Study 2
Since Study 1 was of correlational nature, it did not allow to
test for the hypothesized causal effects of COVID-19 threat
levels over heightened activation of the BIS on distal defense
strategies. Hence, in Study 2, a COVID-19 threat manipulation
was introduced which aimed to increase versus decrease the
salience of COVID-19 threat. As in Study 1, Study 2 was a
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FIGURE 3 | Mythbusters for the threat (left) and the control condition (right).

Qualtrics online study and links were sent to a United States-
based MTurk workers sample (Ntotal = 648) via Amazon’s
Mechanical Turk.

Participants and Exclusions
Sample size
The sample size of Study 2 was determined beforehand via a
power analysis designed to find the hypothesized indirect effect
with a likelihood of 80%, setting alpha error probability to
α = 0.05. The power analysis was conducted with Kenny (2017)
MedPower application. We assumed an effect size of r = 0.15 for
the effect of the COVID-19 threat manipulation on behavioral
inhibition, the effect of behavioral inhibition on the DVs, and the
effect of the COVID-19 threat manipulation on the DVs when
controlling for the effect of behavioral inhibition on the DVs.
Given these effect sizes, a sample size of N = 453 was required to
detect the indirect effect of the COVID-19 threat manipulation
on the DVs over behavioral inhibition with a likelihood of 80%.
We decided to recruit 500 participants6 to account for possible
exclusions and to compensate for dropouts.

Exclusions
One hundred and twenty participants who did not complete
the survey and/or showed a suspicious response pattern in
the questionnaires by consistently ticking the same answer
were excluded. Additionally, 39 participants failing the attention
check (“Please ignore the question and only write down the
word football into the box as the answer to the question”)
were excluded. As in Study 1, a substantial percentage of the
remaining sample (27.8%, N = 134) did not state American
as their nationality. Since the group-related defense strategies
used in this study were tailored toward United States citizens,
we again decided to exclude these participants (this exclusion
criteria was not preregistered), as well as seven participants that
additionally did not give coherent answers for the COVID-19
manipulation. The final sample size for this study therefore was
Nfinal = 348. Hence, our study was slightly underpowered based
on the power analysis described before. Of our final sample,
204 participants identified themselves as male, whereas 142
participants themselves identified as female. Two participants did

6As in Study 1, the difference between the recruited 500 participants and the total
amount of participants (NTotal = 648) derived from the fact that MTurk distributed
the study link to more workers than we asked for.

not identify themselves with any of the above. Mean age was
M = 37.73, SD = 10.81.

Procedure
After manipulating COVID-19 threat salience, we measured
participants’ perceived COVID-19 threat salience as a
manipulation check by asking them to what extent they
agree with the following two statements: “I think the facts
displayed were potentially threatening” and “After reading these
facts I feel relaxed” (reverse coded). Answers were given on a
10-point Likert scale ranging from “Not at all” to “A lot.” We
then assessed participants’ activation of the BIS and the BAS.
Finally, we assessed their use of defense strategies as indexed
by ingroup bias, the perceived entitativity of citizens of the
United States, system justification tendencies, and their belief in
two corona-related conspiracies.

To manipulate perceived COVID-19 threat salience,
participants had to answer questions regarding several
mythbusters (World Health Organisation [WHO], 2020)
that either concluded that there is no cure available to COVID-19
(i.e., threat condition) or contained information completely
unrelated to COVID-19 (i.e., control condition; see Figure 3).
Answering these questions was meant to either remind
participants of the threats caused by COVID-19 or to direct their
attention away from them.

Measures
Behavioral inhibition/behavioral approach
Participants then completed the same BIS assessment used in
Study 1; Cronbach’s alpha was excellent, α = 0.94. For exploratory
reasons, we also included an assessment of participants’ activation
level of the BAS; Cronbach’s alpha was good, α = 0.87. It was
assessed by asking participants to what extent 10 adjectives (i.e.,
active, alert, attentive, determined, enthusiastic, excited, inspired,
proud, strong, interested) represent what they currently feel
(taken from the subscale “Positive Affect,” PANAS-X; Watson and
Clark, 1999; Stollberg et al., under review).

Ingroup bias
The assessment of participants’ level of ingroup bias and
ingroup entitativity was identical to that of Study 1, except
for the difference that the relevant ingroup was not the
participants’ political affiliation but their nationality (i.e.,
United States-American). The mean score of the warmth
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(r(346) = 0.77, p ≤ 0.001, 95% CIs [0.70, 0.84]) and competence
items (r(346) = 0.78, p ≤ 0.001, 95% CIs [0.71, 0.84]) for the
outgroup was once again subtracted from the mean score of the
warmth (r(346) = 0.73, p ≤ 0.001, 95% CIs [0.66, 0.80]) and
competence (r(346) = 0.83, p ≤ 0.001, 95% CIs [0.77, 0.89])
items for the ingroup to create the ingroup bias score (i.e.,
higher values indicate greater pro-ingroup bias). The relevant
outgroup the participants had to judge regarding warmth and
competence was Chinese citizens. We chose this outgroup since
conspiratorial beliefs were being shared that claimed the virus was
intentionally designed by China (Gertz, 2020). Furthermore, an
increase of critique and negative perception of China could be
observed in the United States since the beginning of the pandemic
(Silver, 2020).

System justification
Afterward, we assessed participants’ tendency to justify the
systems they live in as well as the degree they perceived the
measures taken against COVID-19 as justified. The System
Justification Scale by Kay and Jost (2003) was adopted to the
pandemic for this purpose. Answers to eight statements (sample
item: “I find our society fair when combating the coronavirus”;
Cronbach’s alpha was good, α = 0.83) were given on a seven-point
Likert scale ranging from “I don’t agree at all” to “I very much
agree.”

Belief in conspiratorial ideas
To infer the level of belief in conspiracies, participants were
confronted with conspiratorial claims about the virus in two
scenarios such as “COVID-19 was developed as a biological
weapon by the Chinese government. Due to a laboratory accident,
it was spread among China’s own population” and had to rate
to what extent they believed the claims were true on a five-point
Likert scale ranging from “definitely not true” to “definitely true,”
r(246) = 0.25, p ≤ 0.001, 95% CIs [0.14, 0.35].

Results
Manipulation check
A simple mediation analysis via Hayes’ SPSS PROCESS macro
(version 3.4) showed a significant indirect effect of the COVID-
19 threat manipulation on the activation of the BIS as a result
of increased perceived COVID-19 threat salience, b = 0.30,
SE = 0.06, 95% CIs [0.19, 0.42], see Figure 47. The COVID-19
threat manipulation did not directly affect participants’ activation
of the BIS in the threat condition (M = 2.31, SD = 1.07) compared
with the control condition (M = 2.13, SD = 1.08, t(346) = 1.53,
p = 0.127, d = 0.17, 95% CIs [−0.40, 0.05]) even though
the effect went into the right direction. The COVID-19 threat
manipulation also did not directly affect the distal defenses. The
significant indirect effect shows that even if the COVID-19 threat
manipulation did not directly affect BIS, the COVID-19 threat
manipulation worked in so far as it increased activation levels of
the BIS over increased perceived COVID-19 threat salience (for
an overview of correlation coefficients between all measures, see
Table 2).

7For all mediation analyses in Study 25,000 bootstrap samples were created to
establish a 95% bias-corrected confidence interval for the expected indirect effects.

FIGURE 4 | Mediation of COVID-19 threat condition by COVID-19 threat
salience on behavioral inhibition (N = 348). B-values indicate unstandardized
regression coefficients.

Serial mediation analyses
To test for the hypothesized causal effects of the COVID-19 threat
manipulation over heightened activation of the BIS and increased
perceived COVID-19 threat salience on distal defense strategies,
serial mediations with threat condition as the predictor variable
and perceived COVID-19 threat salience and activation of the BIS
as the mediators were run for each of the dependent variables (see
Figure 5).

For ingroup entitativity, system justification, and conspiracy
beliefs, a significant positive indirect effect of threat condition
over the two mediators was found: b = 0.10, SE = 0.05, 95% CIs
[0.02, 0.19]; b = 0.07, SE = 0.03, 95% CIs [0.02, 0.12]; and b = 0.08,
SE = 0.02, 95% CIs [0.04, 0.13], respectively. The indirect effect
remained non-significant for ingroup bias, b = −0.003, SE = 0.02,
95% CIs [−0.04, 0.05].

Simple mediation analyses
In the preregistration of Study 2, we stated that independent
sample t-tests would be run to investigate the association between
the COVID-19 threat manipulation and the dependent variables.
Furthermore, we stated that the expected indirect positive effect
of the COVID-19 threat manipulation via behavioral inhibition
on the outlined dependent variables would be tested. Since
the manipulation check revealed a non-significant correlation
between the COVID-19 threat manipulation and the activation
level of the BIS as well as the dependent variables, we
neither ran the preregistered t-test analyses nor the simple
mediation analyses to test for the effect of the COVID-19
threat manipulation over activation of the BIS on the dependent
variables. Instead, we ran simple mediation analyses to test for
the indirect effect of perceived COVID-19 threat salience over
activation of the BIS on the dependent variables.

Ingroup entitativity. The regression coefficient between perceived
COVID-19 threat salience and ingroup entitativity was non-
significant, b = −0.01, SE = 0.01, t(346) = 1.61, p = 0.108,
95% CIs [−0.02, 0.002], i.e., total effect. The indirect effect of
perceived COVID-19 threat salience via behavioral inhibition
levels on ingroup entitativity was significant, b = 0.01, SE = 0.004,
95% CIs [0.002, 0.02]. Furthermore, the regression coefficient
between behavioral inhibition levels and ingroup entitativity
when controlling for the variance shared by perceived COVID-19
threat salience and ingroup entitativity was significant, b = 0.32,
SE = 0.12, t(346) = 2.65, p = 0.008, 95% CIs [0.08, 0.56].
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TABLE 2 | Correlation matrix (n = 348).

Variable 1 2 3 4 5 6 7 8

1. COVID-19 Threat Condition – 0.28** 0.08 −0.14* −0.05 −0.04 −0.07 −0.01

2. Perceived COVID-19 Threat Salience – 0.50** −0.23** −0.07 −0.09 0.16** −0.02

3. BIS – 0.07 −0.03 0.08 0.30** 0.14*

4. BAS – 0.16** 0.45** 0.22** 0.39**

5. Ingroup bias – 0.32** 0.27** 0.36**

6. Entitativity – 0.23** 0.55**

7. Conspiracy Beliefs – 0.37**

8. System Justification

M N/A −15.95 2.22 3.4 0.29 7.02 3.21 4.02

SD N/A 20.78 1.08 0.83 1.28 2.13 0.96 1.21

Range possible N/A −50 to 50 1–5 1–5 −6 to 6 1–10 1–5 1–7

Range actual N/A −50 to 50 1–4.63 1–5 −2.5 to 6 1–10 1–5 1–7

*p < 0.05 (two-tailed). **p < 0.01 (two-tailed).

FIGURE 5 | Serial mediation of COVID-19 threat condition by COVID-19
threat salience and BIS activation on defense strategies.

The direct effect, namely the regression coefficient between
perceived COVID-19 threat salience and ingroup entitativity, was
significant, b = −0.02, SE = 0.01, t(346) = 2.72, p = 0.007, 95%
CIs [−0.03, −0.005]. Unexpectedly, the regression coefficient
was negative, indicating that higher threat salience led to lower
ingroup entitativity when controlling for the effect of participants’
activation level of the BIS (see Figure 6A).

System justification. The regression coefficient between perceived
COVID-19 threat salience and system justification was non-
significant, b = −0.001, SE = 0.003, t(346) = 0.40, p = 0.690,
95% CIs [−0.007, 0.005], i.e., total effect. The indirect effect of
perceived COVID-19 threat salience via behavioral inhibition
levels on system justification was significant, b = 0.01, SE = 0.002,
95% CIs [0.002, 0.01]. Furthermore, the regression coefficient
between behavioral inhibition levels and system justification
when controlling for the variance shared by perceived COVID-19
threat salience and system justification was significant, b = 0.22,
SE = 0.07, t(346) = 3.20, p = 0.002, 95% CIs [0.08, 0.35].
The direct effect, namely the regression coefficient between
perceived COVID-19 threat salience and system justification, was
marginally significant, b = −0.01, SE = 0.004, t(346) = 1.93,
p = 0.054, 95% CIs [−0.01, 0.0001]. Unexpectedly, the regression
coefficient was negative, indicating that higher COVID-19 threat
salience led to lower system justification when controlling for the
effect of participants’ activation level of the BIS (see Figure 6B).

Conspiracy beliefs. The regression coefficient between perceived
COVID-19 threat salience and conspiracy beliefs (i.e., total effect)
was significant, b = 0.01, SE = 0.002, t(346) = 2.95, p = 0.003,
95% CIs [0.002, 0.01]. The indirect effect of perceived COVID-
19 threat salience via behavioral inhibition levels on conspiracy
beliefs was significant, b = 0.01, SE = 0.002, 95% CIs [0.004,
0.01]. Furthermore, the regression coefficient between behavioral
inhibition levels and conspiracy beliefs when controlling for
the variance shared by perceived COVID-19 threat salience
and conspiracy beliefs was significant, b = 0.26, SE = 0.05,
t(346) = 5.02, p < 0.001, 95% CIs [0.16, 0.37]. The direct effect,
namely the regression coefficient between perceived COVID-
19 threat salience and conspiracy beliefs, was non-significant,
b = 0.001, SE = 0.003, t(346) = 0.17, p = 0.865, 95% CIs [−0.005,
0.006] (see Figure 6C).

Ingroup bias. The regression coefficient between perceived
COVID-19 threat salience and ingroup bias (i.e., total effect) was
non-significant, b = −0.004, SE = 0.003, t(346) = 1.25, p = 0.213,
95% CIs [−0.01, 0.002]. The indirect effect of perceived COVID-
19 threat salience via behavioral inhibition levels on ingroup
bias was also non-significant, b < 0.001, SE = 0.002, 95% CIs
[−0.003, 0.004]. Furthermore, the regression coefficient between
behavioral inhibition levels and ingroup bias when controlling
for the variance shared by perceived COVID-19 threat salience
and ingroup bias was non-significant, b = 0.002, SE = 0.07,
t(346) = 0.03, p = 0.980, 95% CIs [−0.14, 0.15]. The direct effect,
namely the regression coefficient between perceived COVID-19
threat salience and ingroup bias, was non-significant, b = −0.004,
SE = 0.004, t(346) = 1.09, p = 0.275, 95% CIs [−0.01, 0.003].

As in Study 1 and in order to better understand the
non-significant effect of perceived COVID-19 threat
salience on ingroup bias, we ran exploratory mediation
analyses for the two components of ingroup bias,
namely outgroup warmth/competence rating and ingroup
warmth/competence rating.

The regression coefficient between perceived COVID-19
threat salience and outgroup warmth/competence rating (i.e.,
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FIGURE 6 | Simple mediation analyses for the indirect effect of COVID-19 threat salience via BIS activation on distal defenses of Ingroup Entitativity (A), System
Justification (B), and Conspiracy Beliefs (C). B-values indicate unstandardized regression coefficients.

total effect) was non-significant, b = −0.004, SE = 0.003,
t(346) = 1.11, p = 0.267, 95% CIs [−0.011, 0.003]. The indirect
effect of perceived COVID-19 threat salience via behavioral
inhibition levels on outgroup warmth/competence rating was
non-significant, b = 0.003, SE = 0.002, 95% CIs [−0.001, 0.007].
Furthermore, the regression coefficient between behavioral
inhibition levels and outgroup warmth/competence rating when
controlling for the variance shared by perceived COVID-19
threat salience and outgroup warmth/competence was non-
significant, b = 0.12, SE = 0.08, t(346) = 1.54, p = 0.126,
95% CIs [−0.03, 0.27]. The direct effect, namely the regression
coefficient between perceived COVID-19 threat salience and
outgroup warmth/competence rating, was marginally significant,
b = −0.01, SE = 0.004, t(346) = 1.73, p = 0.085, 95% CIs
[−0.015, 0.001].

The regression coefficient between perceived COVID-
19 threat salience and ingroup warmth/competence rating
(i.e., total effect) was significant, b = −0.01, SE = 0.003,
t(346) = 2.45, p = 0.015, 95% CIs [−0.014, −0.002]. The indirect
effect of perceived COVID-19 threat salience via behavioral
inhibition levels on ingroup warmth/competence rating was
non-significant, b = 0.003, SE = 0.002, 95% CIs [−0.001, 0.007].
Furthermore, the regression coefficient between behavioral
inhibition levels and ingroup warmth/competence rating when
controlling for the variance shared by perceived COVID-19
threat salience and ingroup bias was non-significant, b = 0.12,
SE = 0.07, t(346) = 1.65, p = 0.100, 95% CIs [−0.02, 0.26]. The
direct effect, namely the regression coefficient between perceived
COVID-19 threat salience and ingroup warmth/competence
rating, was significant, b = −0.011, SE = 0.004, t(346) = 2.95,
p = 0.003, 95% CIs [−0.018, −0.004].

Discussion
Study 2 allowed for testing a causal relationship between
participants’ perceived COVID-19 threat salience and increased
use of distal defenses via higher activation levels of the BIS.
Results showed that the COVID-19 threat manipulation did not
directly affect the activation of the BIS as well as the use of distal
defense strategies. Thus, the preregistered hypotheses H1 to H4

suggesting the main effects of the COVID-19 threat manipulation
onto distal defenses as well as hypotheses H5 to H8 suggesting
the mediation effects of the COVID-19 threat manipulation onto
distal defenses via heightened activation of the BIS could not be
confirmed. However, participants in the high-threat condition
indicated to feel more threatened by COVID-19 than the control
group, and the experienced COVID-19 threat was associated
with greater activation of the BIS. Findings further showed that
greater perceived threat was associated with greater use of distal
defense strategies as a result of greater activation of the BIS.
Specifically, we found significant indirect effects of the COVID-
19 threat manipulation on the distal defenses ingroup entitativity,
system justification, and conspiracy beliefs serially mediated by
participants’ perceived COVID-19 threat salience and therefore
increased activation of their BIS.

These findings are in line with the hypothesis that an increase
in people’s perceived COVID-19 threat level induces a proximal
threat reaction in the form of an increased activation level of the
BIS which in turn, is associated with a heightened engagement
with distal defenses in order to lower the activation level of the
BIS. Unexpectedly, perceived COVID-19 threat had a negative
direct effect on ingroup entitativity and system justification. To
explain these results, it is important to point out that COVID-19
threat levels and activation levels of the BIS shared a substantial
amount of variance (R2 = 0.245) suggesting multicollinearity.
Hence, the significant negative regression coefficients of COVID-
19 threat levels might be due to the missing shared variance
between activation levels of the BIS and the defense strategies
ingroup entitativity and system justification (Belsley, 1991).
Supporting this explanation is the fact that – without activation
levels of the BIS as a covariate – the correlations between the
two defense strategies and COVID-19 threat levels remained
non-significant (see Table 2).

Results also yielded positive correlations between participants’
activation level of the BAS and the dependent variables (see
Table 2). These results can be explained by the General Process
Model of Threat and Defense as well: The model suggests
that increased approach motivation as part of the activation of
the BAS enhances the use of defensive strategies. In concrete,
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high behavioral inhibition – which requires the use of defense
strategies – and behavioral approach – which motivates to
approach the use of defenses – might interact insofar, as high
inhibition coupled with high behavioral activation leads to
increased defensive reactions (Klackl et al., under review). This
means that participants who had a higher activation level of
behavioral approach when being confronted with the COVID-19
threat manipulation might have shown increased use of defense
strategies because they were to a greater extent able to tackle
the state of behavioral inhibition by approaching and using the
available defenses.

GENERAL DISCUSSION

Van Bavel et al. (2020) recently pointed out that behavioral
and social sciences are able to inform policy makers as well
as the broader public to foster the positive consequences
while diminishing the negative consequences of COVID-
19-related reactions. In order to do so, it is essential to
investigate and understand what exactly causes these reactions.
The present research aimed at answering this question by
proposing and testing a possible mechanism through which
the manifold human reactions to COVID-19 may occur. In
line with the reasoning of the General Process Model of
Threat and Defense, we hypothesized COVID-19 reactions
to represent distal defense strategies whose purpose it is
to lower the activation level of the BIS and the associated
increased levels of anxiety and vigilance. The results of
two preregistered studies supported this hypothesis. The two
studies showed that people who experienced greater COVID-
19 threat also showed a greater activation of the BIS.
This, in turn, was related to responses representing distal
defense strategies.

In Study 1, increased perceived threat through COVID-
19 was indirectly associated with greater ingroup entitativity,
control restoration motivation, and passive party support via
increased activation levels of the BIS. This association was
not given for outgroup derogation and ingroup bias. In Study
2, experimentally increased COVID-19 threat salience was
indirectly (as a result of heightened perceived threat) associated
with greater activation of the BIS. This increase in turn was
associated with greater ingroup entitativity, system justification,
and belief in conspiracy theories.

It is notable that in both studies the proposed mediator of
BIS activation was measured and not itself manipulated. This
omission requires us to be careful when interpreting the mediated
effects found (Green et al., 2010). It could be, for instance, that
not BIS activation but a related construct such as mortality
salience is the actual mediator carrying the effect of COVID-19
threat on distal defense strategies (Menzies and Menzies, 2020).
In this case, activation of the BIS might just covary with the
true mediator. Even though the studies of the present research
cannot rule out this possibility, results are consistent with past
studies showing that various threats increase the use of different
distal defense strategies via BIS-related emotions such as anxiety.
One experimental setup, for instance, found that the effect of

different types of mortality salience on worldview defense was
mediated by negative affect (Echebarria Echabe and Perez, 2016).
Additionally, Webber et al. (2015) demonstrated the pivotal
role of emotions in worldview defense in their placebo study:
When participants had the chance to attribute their anxiety to
something other than threat, they showed less worldview defense
afterward – indicating the importance of BIS-related variables in
threat processing.

Impeding Negative Consequences
As already mentioned, many if not most of the human reactions
to COVID-19 have the potential to lead to both positive and
negative consequences with the negative consequences being
able to have a destructive impact on individuals and society.
For instance, system justification tendencies can be misused by
non-democratic forms of government to extend their scope of
power (Walker, 2020). Furthermore, the belief in conspiracies
can entail stark detrimental consequences as well since this
type of worldview defense seems to be related to diminished
adherence to measures counteracting the pandemic: As Imhoff
and Lamberty (2020) put it, higher belief in corona-related
conspiracy theories seems to be “associated with a reduced
containment-related behavior” (p. 18) regarding COVID-19
quarantine measures. Thus, taking from our results, one could
argue that lowering the overall perceived COVID-19 threat levels
and felt anxiety during the crisis (i.e., by media reports and
political measures/messages intended to decrease anxiety) might
well be an effective tool to battle the negative consequences of the
reactions toward the pandemic.

While for some areas anxiety can effectively be diminished
artificially (e.g., via media campaigns counteracting uncertainty),
overall anxiety can most probably not be lowered in all domains
(e.g., people will still have contact to infected individuals;
hence, mortality salience will remain). This, together with the
fact that not all consequences that arise as distal defenses are
unambiguously negative in the first place, might offer a second
strategy next to lowering anxiety overall, namely to foster the
positive consequences of humans’ reactions to COVID-19.

Fostering Positive Consequences
Positive consequences range from empowerment of democratic
systems to personal prosocial actions and behavior and may hold
potential for positive change. For instance, increased obedience to
and acceptance of the current political system and the measures
implemented by the system to tackle COVID-19 can go a long
way and may well be essential to lower infection and death rates.
If successful, these measures might strengthen people’s belief in
democratic forms of government being able to effectively manage
severe crisis – even if it means to temporarily cut people’s personal
freedoms (Bol et al., 2020). Other types of threat reactions may
lead to heightened support for neighbors or people of one’s own
ingroup that contribute to a lasting prosocial atmosphere.

In Study 1, we found indication for increased warmth and
competence ratings of both in- and outgroups under higher
perceived levels of threat through COVID-19. This result might
possibly be mirrored in the recent rise in support for the
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“Black Lives Matter” (BLM) movement by subgroups of
the United States population not personally affected by
systemic racism and discrimination (Arora et al., 2020).
Assuming that outgroup liking (instead of outgroup
derogation) can lower the threat-related consequences
of COVID-19, the current research might offer an
explanation for the present success of the movement.
Further support for this claim provides research on
the interplay of threat and prosociality: For instance,
studies investigating the mortality salience threat showed
that introducing participants to a prosocial norm before
threat significantly increased their prosocial behavior
(Jonas et al., 2008).

Prosociality and other positive consequences can not only
help to cope with COVID-19 itself (as in the case of more
cooperation and prosociality) but might also lead to future
developments that will let us look back and see COVID-19
not only as a threat but as a chance to trigger positive change
(Jutzi et al., under review).

Having provided a possible explanation of the mechanism
through which COVID-19 reactions occur, future research
should focus on developing measures to trigger the reactions’
positive consequences while preventing their negative ones, in
order to allow us to “emerge from the crisis stronger, with
better jobs and a brighter, more equal and greener future for all”
(United Nations, 2020, António Guterres, UN secretary General,
19th of June, 2020).

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by the EK-GZ:21/2016 Ethikkommission Universität
Salzburg. The patients/participants provided their written
informed consent to participate in this study.

AUTHOR CONTRIBUTIONS

All authors listed have made a substantial, direct and intellectual
contribution to the work, and approved it for publication.

FUNDING

The funding for the present research derived equally from the
two institutions involved: Funding of the ETH derived from the
internal budget for the Chair of Organizational Behavior as part
of the Department of Management, Technology, and Economics
(MTEC). Funding was also provided by the research project
“From anxiety to approach: Testing a unified model of threat and
defense” of the Austrian Science Fund (FWF): P 27457. CJ was
supported by the Doctoral College “Imaging the Mind” of the
Austrian Science Fund (FWF; W1233-B).

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fpsyg.
2020.578586/full#supplementary-material

REFERENCES
Agroskin, D., Jonas, E., Klackl, J., and Prentice, M. (2016). Inhibition

underlies the effect of high need for closure on cultural closed-mindedness
under mortality salience. Front. Psychol. 7:1583. doi: 10.3389/fpsyg.2016.
01583

Arora, M., Stout, C., and Kretschmer, K. (2020). What Helps Non-Black People
Support Black Lives Matter? A Signal From Someone in Their Own Ethnic
Group. Available online at: https://www.washingtonpost.com/politics/2020/
06/18/what-helps-non-black-people-support-black-lives-matter-signal-
someone-their-own-ethnic-group// ((accessed August 27, 2020).

Belsley, D. A. (1991). Conditioning Diagnostics: Collinearity and Weak Data in
Regression. New York, NY: Wiley.

Bieber, F. (2020). Global nationalism in times of the COVID-19 pandemic. Natl.
Pap. 27, 1–13. doi: 10.1017/nps.2020.35

Bol, D., Giani, M., Blais, A., and Loewen, P. J. (2020). The effect of COVID-19
lockdowns on political support: some good news for democracy?. Eur. J. Polit.
Res. 2020, 1–9. doi: 10.1111/1475-6765.12401

Borger, J. (2020). Mike Pompeo: “Enormous Evidence” Coronavirus Came from
Chinese Lab. Available online at: https://www.theguardian.com/world/
2020/may/03/mike-pompeo-donald-trump-coronavirus-chinese-laboratory
(accessed June 30, 2020).

Bundeskanzleramt (2020). Bundeskanzler Sebastian Kurz: “Comeback für
Österreich”. Available online at: https://www.bundeskanzleramt.gv.at/
bundeskanzleramt/nachrichten-der-bundesregierung/2020/bundeskanzler-

sebastian-kurz-comeback-für-oesterreich.html Österreich (accessed June 30,
2020).

Burke, B. L., Martens, A., and Faucher, E. H. (2010). Two decades of terror
management theory: a meta-analysis of mortality salience research. Pers. Soc.
Psychol. Rev. 14, 155–195. doi: 10.1177/1088868309352321

Cappelen, A. W., Falch, R., Sørensen, E. Ø, and Tungodden, B. (2020). Solidarity
and fairness in times of crisis. SSRN Electron. J. doi: 10.2139/ssrn.3600806 [Epub
ahead of print].

Cha, A. E. (2020). Young People With Coronavirus are Dying From Strokes.
Available online at: https://www.washingtonpost.com/health/2020/04/24/
strokes-coronavirus-young-patients/ (accessed June 25, 2020).

Cherelus, B. A. S. G. (2020). Coronavirus Travel Restrictions and Bans
Globally: Updating List. Available online at: https://www.nytimes.com/article/
coronavirus-travel-restrictions.html (accessed June 25, 2020).

Cipriano, A. (2020). Will Protests Become “Super-Spreader Events”?. Available
online at: https://thecrimereport.org/2020/06/02/will-protests-become-super-
spreader-events/ (accessed June 30, 2020).

Echebarria Echabe, A., and Perez, S. (2016). The impact of different procedures
to arouse mortality awareness on various worldview dimensions. Eur. J. Soc.
Psychol. 46, 392–399. doi: 10.1002/ejsp.2144

Ehni, E. (2020). DeutschlandTrend: Großes Vertrauen in Merkel und Co.
tagesschau.de. Available online at: https://www.tagesschau.de/inland/
deutschlandtrend-2167.html (accessed June 30, 2020).

Erhöhte Nachfrage - aber keine Engpässe (2020). Lebensmittel in Corona-
Krise: Erhöhte Nachfrage - aber keine Engpässe tagesschau.de. Available online

Frontiers in Psychology | www.frontiersin.org 14 September 2020 | Volume 11 | Article 578586175

https://www.frontiersin.org/articles/10.3389/fpsyg.2020.578586/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyg.2020.578586/full#supplementary-material
https://doi.org/10.3389/fpsyg.2016.01583
https://doi.org/10.3389/fpsyg.2016.01583
https://www.washingtonpost.com/politics/2020/06/18/what-helps-non-black-people-support-black-lives-matter-signal-someone-their-own-ethnic-group//
https://www.washingtonpost.com/politics/2020/06/18/what-helps-non-black-people-support-black-lives-matter-signal-someone-their-own-ethnic-group//
https://www.washingtonpost.com/politics/2020/06/18/what-helps-non-black-people-support-black-lives-matter-signal-someone-their-own-ethnic-group//
https://doi.org/10.1017/nps.2020.35
https://doi.org/10.1111/1475-6765.12401
https://www.theguardian.com/world/2020/may/03/mike-pompeo-donald-trump-coronavirus-chinese-laboratory
https://www.theguardian.com/world/2020/may/03/mike-pompeo-donald-trump-coronavirus-chinese-laboratory
https://www.bundeskanzleramt.gv.at/bundeskanzleramt/nachrichten-der-bundesregierung/2020/bundeskanzler-sebastian-kurz-comeback-f�r-oesterreich.html
https://www.bundeskanzleramt.gv.at/bundeskanzleramt/nachrichten-der-bundesregierung/2020/bundeskanzler-sebastian-kurz-comeback-f�r-oesterreich.html
https://www.bundeskanzleramt.gv.at/bundeskanzleramt/nachrichten-der-bundesregierung/2020/bundeskanzler-sebastian-kurz-comeback-f�r-oesterreich.html
https://doi.org/10.1177/1088868309352321
https://doi.org/10.2139/ssrn.3600806
https://www.washingtonpost.com/health/2020/04/24/strokes-coronavirus-young-patients/
https://www.washingtonpost.com/health/2020/04/24/strokes-coronavirus-young-patients/
https://www.nytimes.com/article/coronavirus-travel-restrictions.html
https://www.nytimes.com/article/coronavirus-travel-restrictions.html
https://thecrimereport.org/2020/06/02/will-protests-become-super-spreader-events/
https://thecrimereport.org/2020/06/02/will-protests-become-super-spreader-events/
https://doi.org/10.1002/ejsp.2144
https://www.tagesschau.de/inland/deutschlandtrend-2167.html
https://www.tagesschau.de/inland/deutschlandtrend-2167.html
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-578586 September 29, 2020 Time: 15:49 # 15

Jutzi et al. Defense Strategies and COVID-19

at: https://www.tagesschau.de/inland/corona-lebensmittel-hamsterkauefe-101.
html (accessed June 30, 2020).

Freeman, D., Waite, F., Rosebrock, L., Petit, A., Causier, C., East, A., et al. (2020).
Coronavirus conspiracy beliefs, mistrust, and compliance with government
guidelines in England. Psychol. Med. doi: 10.1017/S0033291720001890 [Epub
ahead of print].

Fritsche, I., Jonas, E., Ablasser, C., Beyer, M., Kuban, J., Manger, A. M., et al. (2013).
The power of we: evidence for group-based control. J. Exp. Soc. Psychol. 49,
19–32. doi: 10.1016/j.jesp.2012.07.014

Fritsche, I., Jonas, E., and Fankhänel, T. (2008). The role of control motivation in
mortality salience effects on ingroup support and defense. J. Pers. Soc. Psychol.
95, 524–541. doi: 10.1037/a0012666

Gertz, B. (2020). Coronavirus Link to China Biowarfare Program Possible. Available
online at: https://m.washingtontimes.com/news/2020/jan/26/coronavirus-
link-china-biowarfare-program-possible/ (accessed June 30, 2020).

Giannakakis, A. E., and Fritsche, I. (2011). Social identities, group norms, and
threat: on the malleability of ingroup bias. Pers. Soc. Psychol. Bull. 37, 82–93.
doi: 10.1177/0146167210386120

Golshan, T. (2016). Trump Isn’t the Only Republican Arguing Obama Caused
ISIS. He Just Used the Word “founded.”. Vox. Available online at: https://www.
vox.com/2016/8/11/12438506/trump-republican-obama-fonuded-isis-history
(accessed June 30, 2020).

Goodman, J., and Carmichael, F. (2020). Coronavirus: Bill Gates ‘Microchip’
Conspiracy Theory and Other Vaccine Claims Fact-Checked. Available online at:
https://www.bbc.com/news/52847648 (accessed June 30, 2020).

Gray, J. A., and McNaughton, N. (2000). The Neuropsychology of Anxiety: An
Enquiry into the Function of the Septo Hippocampal System. Oxford: Oxford
University Press, 83–91.

Green, D. P., Ha, S. E., and Bullock, J. G. (2010). Enough already about “black box”
experiments: studying mediation is more difficult than most scholars suppose.
Ann. Am. Acad. Polit. Soc. Sci. 628, 200–208. doi: 10.1177/00027162093
51526

Greenberg, J., Pyszczynski, T., and Solomon, S. (1986). The Causes and
Consequences of a Need for Self-Esteem: A Terror Management Theory In Public
Self and Private Self. New York: Springer, 189–212.

Greenberg, J., Pyszczynski, T., Solomon, S., Simon, L., and Breus, M. (1994). Role of
consciousness and accessibility of death-related thoughts in mortality salience
effects. J. Pers. Soc. Psychol. 67, 627–637. doi: 10.1037/0022-3514.67.4.627

Guynn, J., and Tyko, K. (2020). Dry Yeast Flew Off Shelves During Coronavirus
Pantry Stocking. Here’s Where You Can Buy It Again. Available online at:
https://eu.usatoday.com/story/money/food/2020/04/23/coronavirus-pantry-
baking-yeast-shortage/3004274001/ (accessed June 30, 2020).

Imhoff, R., and Lamberty, P. (2020). A bioweapon or a hoax? The link between
distinct conspiracy beliefs about the Coronavirus disease (COVID-19) outbreak
and pandemic behavior. Soc. Psychol. Pers. Sci. doi: 10.31234/osf.io/ye3ma
[Epub ahead of print].

Johns Hopkins Coronavirus Resource Center (2020). COVID-19 Map - Johns
Hopkins Coronavirus Resource Center. Baltimore, MD: Johns Hopkins
Coronavirus Resource Center.

Jonas, E., Martens, A., Niesta Kayser, D., Fritsche, I., Sullivan, D., and Greenberg, J.
(2008). Focus theory of normative conduct and terror-management theory: the
interactive impact of mortality salience and norm salience on social judgment.
J. Pers. Soc. Psychol. 95, 1239–1251. doi: 10.1037/a0013593

Jonas, E., McGregor, I., Klackl, J., Agroskin, D., Fritsche, I., Holbrook, C., et al.
(2014). Threat and defense. From anxiety to approach. Adv. Exp. Soc. Psychol.
49, 219–286.

Jost, J. T., and Andrews, R. (2011). “System justification theory,” in The
Encyclopedia of Peace Psychology, eds P. A. M. Van Lange, A. W. Kruglanski,
and E. T. Higgins (Hoboken, NJ: Blackwell Publishing Ltd).

Jost, J. T., Banaji, M. R., and Nosek, B. A. (2004). A decade of system justification
theory: accumulated evidence of conscious and unconscious bolstering of
the status quo. Polit. Psychol. 25, 881–919. doi: 10.1111/j.1467-9221.2004.
00402.x

Jost, J. T., and Hunyady, O. (2005). Antecedents and consequences of system-
justifying ideologies. Curr. Direct. Psychol. Sci. 14, 260–265. doi: 10.1111/j.
0963-7214.2005.00377.x

Kay, A. C., and Jost, J. T. (2003). Complementary justice: effects of "poor but
happy" and "poor but honest" stereotype exemplars on system justification
and implicit activation of the justice motive. J. Pers. Soc. Psychol. 85, 823–837.
doi: 10.1037/0022-3514.85.5.823

Kay, A. C., Whitson, J. A., Gaucher, D., and Galinsky, A. D. (2009). Compensatory
Control: achieving order through the mind, our institutions, and the
heavens. Curr. Direct. Psychol. Sci. 18, 264–268. doi: 10.1111/j.1467-8721.2009.
01649.x

Kenny, D. A. (2017). MedPower: An Interactive Tool for the Estimation of
Power in Tests of Mediation [Computer Software]. Available online at: https:
//davidakenny.shinyapps.io/MedPower/

Lee, B. Y. (2020). How COVID-19 Coronavirus is Uncovering Anti-Asian Racism.
Available online at: https://www.forbes.com/sites/brucelee/2020/02/18/
how-covid-19-coronavirus-is-uncovering-anti-asian-racism/#437a2e9729a6
(accessed June 30, 2020).

Levendusky, M. S. (2018). Americans, not partisans: can priming American
national identity reduce affective polarization? J. Polit. 80, 59–70. doi: 10.1086/
693987

Liu, E. (2020). Covid-19 has Inflamed Racism Against Asian-Americans. Here’s how
to Fight Back. Available online at: https://www.cnn.com/2020/04/10/opinions/
how-to-fight-bias-against-asian-americans-covid-19-liu/index.html (accessed
June 30, 2020).

McGregor, I. (2006). Offensive defensiveness: toward an integrative
neuroscience of compensatory zeal after mortality salience, personal
uncertainty, and other poignant self-threats. Psychol. Inq. 17, 299–308.
doi: 10.1080/10478400701366977

McGregor, I., Nash, K., Mann, N., and Phills, C. E. (2010). Anxious uncertainty
and reactive approach motivation (RAM). J. Pers. Soc. Psychol. 99, 133–147.
doi: 10.1037/a0019701

McKie, R. (2020). Why do Some Young People Die of Coronavirus?. Available
online at: https://www.theguardian.com/world/2020/apr/09/why-do-some-
young-people-die-of-coronavirus-covid-19-genes-viral-load (accessed June
25, 2020).

McNaughton, N. (1982). Gray’s Neuropsychology of anxiety: an enquiry into the
functions of septohippocampal theories. Behav. Brain Sci. 5, 492–534. doi: 10.
1017/S0140525X00013170

Menzies, R., and Menzies, R. (2020). Death anxiety in the time of COVID-19:
theoretical explanations and clinical implications. Cogn. Behav. Ther. 13:19.
doi: 10.1017/S1754470X20000215

Nash, K., McGregor, I., and Prentice, M. (2011). Threat and defense as goal
regulation: from implicit goal conflict to anxious uncertainty, reactive approach
motivation, and ideological extremism. J. Pers. Soc. Psychol. 101, 1291–1301.
doi: 10.1037/a0025944

Newman, K. (2020). Eight Acts of Goodness Amid the COVID-19 outbreak Greater
Good Magazine. Available online at: https://greatergood.berkeley.edu/article/
item/eight_acts_of_goodness_amid_the_covid_19_outbreak (accessed June 30,
2020).

n-tv. (2020). Vereinzelt Kurzfristig Engpässe: Virus-Angst Sorgt Für Erste
Hamsterkäufe. Available online at: https://www.n-tv.de/panorama/Virus-
Angst-sorgt-fuer-erste-Hamsterkaeufe-article21609776.html (accessed June
30, 2020).

OE3. (2020). 85.000 Helfen Bereits im Team Österreich. Available online at: https:
//oe3.orf.at/stories/3000110/ (accessed June 30, 2020).

Paternoster, T., Mouriquand, D., Ollivier, S., and Blixer, R. (2020). Corona:
Top 5 Viral Conspiracy Theories. Exberliner.com. Available online at: https:
//www.exberliner.com/features/zeitgeist/coronavirus-conspiracy-theories/
(accessed June 30, 2020).

Phillips, D. (2020). Studies Add to Alarm Over Deforestation in Brazil Under
Bolsonaro. Available online at: https://www.theguardian.com/environment/
2020/may/28/studies-add-to-alarm-over-deforestation-in-brazil-under-
bolsonaro-covid-19 (accessed June 30, 2020).

Pyszczynski, T., Abdollahi, A., Solomon, S., Greenberg, J., Cohen, F., and Weise,
D. (2006). Mortality salience, martyrdom, and military might: the great Satan
versus the axis of evil. Pers. Soc. Psychol. Bull. 32, 525–537. doi: 10.1177/
0146167205282157

Rabin, R. C. (2020). Will Protests Set Off a Second Viral Wave?. Available
online at: https://www.nytimes.com/2020/05/31/health/protests-coronavirus.
html (accessed June 30, 2020).

Reny, T. T., and Barreto, M. A. (2020). Xenophobia in the time of pandemic:
othering, anti-Asian attitudes, and COVID-19. Polit. Groups Ident. doi: 10.
1080/21565503.2020.1769693 [Epub ahead of print].

Rutjens, B. T., and Loseman, A. (2010). The society-supporting self: system
justification and cultural worldview defense as different forms of self-regulation.
Group Process. Intergroup Relat. 13, 241–250. doi: 10.1177/1368430209351703

Frontiers in Psychology | www.frontiersin.org 15 September 2020 | Volume 11 | Article 578586176

https://www.tagesschau.de/inland/corona-lebensmittel-hamsterkauefe-101.html
https://www.tagesschau.de/inland/corona-lebensmittel-hamsterkauefe-101.html
https://doi.org/10.1017/S0033291720001890
https://doi.org/10.1016/j.jesp.2012.07.014
https://doi.org/10.1037/a0012666
https://m.washingtontimes.com/news/2020/jan/26/coronavirus-link-china-biowarfare-program-possible/
https://m.washingtontimes.com/news/2020/jan/26/coronavirus-link-china-biowarfare-program-possible/
https://doi.org/10.1177/0146167210386120
https://www.vox.com/2016/8/11/12438506/trump-republican-obama-fonuded-isis-history
https://www.vox.com/2016/8/11/12438506/trump-republican-obama-fonuded-isis-history
https://www.bbc.com/news/52847648
https://doi.org/10.1177/0002716209351526
https://doi.org/10.1177/0002716209351526
https://doi.org/10.1037/0022-3514.67.4.627
https://eu.usatoday.com/story/money/food/2020/04/23/coronavirus-pantry-baking-yeast-shortage/3004274001/
https://eu.usatoday.com/story/money/food/2020/04/23/coronavirus-pantry-baking-yeast-shortage/3004274001/
https://doi.org/10.31234/osf.io/ye3ma
https://doi.org/10.1037/a0013593
https://doi.org/10.1111/j.1467-9221.2004.00402.x
https://doi.org/10.1111/j.1467-9221.2004.00402.x
https://doi.org/10.1111/j.0963-7214.2005.00377.x
https://doi.org/10.1111/j.0963-7214.2005.00377.x
https://doi.org/10.1037/0022-3514.85.5.823
https://doi.org/10.1111/j.1467-8721.2009.01649.x
https://doi.org/10.1111/j.1467-8721.2009.01649.x
https://davidakenny.shinyapps.io/MedPower/
https://davidakenny.shinyapps.io/MedPower/
https://www.forbes.com/sites/brucelee/2020/02/18/how-covid-19-coronavirus-is-uncovering-anti-asian-racism/#437a2e9729a6
https://www.forbes.com/sites/brucelee/2020/02/18/how-covid-19-coronavirus-is-uncovering-anti-asian-racism/#437a2e9729a6
https://doi.org/10.1086/693987
https://doi.org/10.1086/693987
https://www.cnn.com/2020/04/10/opinions/how-to-fight-bias-against-asian-americans-covid-19-liu/index.html
https://www.cnn.com/2020/04/10/opinions/how-to-fight-bias-against-asian-americans-covid-19-liu/index.html
https://doi.org/10.1080/10478400701366977
https://doi.org/10.1037/a0019701
https://www.theguardian.com/world/2020/apr/09/why-do-some-young-people-die-of-coronavirus-covid-19-genes-viral-load
https://www.theguardian.com/world/2020/apr/09/why-do-some-young-people-die-of-coronavirus-covid-19-genes-viral-load
https://doi.org/10.1017/S0140525X00013170
https://doi.org/10.1017/S0140525X00013170
https://doi.org/10.1017/S1754470X20000215
https://doi.org/10.1037/a0025944
https://greatergood.berkeley.edu/article/item/eight_acts_of_goodness_amid_the_covid_19_outbreak
https://greatergood.berkeley.edu/article/item/eight_acts_of_goodness_amid_the_covid_19_outbreak
https://www.n-tv.de/panorama/Virus-Angst-sorgt-fuer-erste-Hamsterkaeufe-article21609776.html
https://www.n-tv.de/panorama/Virus-Angst-sorgt-fuer-erste-Hamsterkaeufe-article21609776.html
https://oe3.orf.at/stories/3000110/
https://oe3.orf.at/stories/3000110/
https://www.exberliner.com/features/zeitgeist/coronavirus-conspiracy-theories/
https://www.exberliner.com/features/zeitgeist/coronavirus-conspiracy-theories/
https://www.theguardian.com/environment/2020/may/28/studies-add-to-alarm-over-deforestation-in-brazil-under-bolsonaro-covid-19
https://www.theguardian.com/environment/2020/may/28/studies-add-to-alarm-over-deforestation-in-brazil-under-bolsonaro-covid-19
https://www.theguardian.com/environment/2020/may/28/studies-add-to-alarm-over-deforestation-in-brazil-under-bolsonaro-covid-19
https://doi.org/10.1177/0146167205282157
https://doi.org/10.1177/0146167205282157
https://www.nytimes.com/2020/05/31/health/protests-coronavirus.html
https://www.nytimes.com/2020/05/31/health/protests-coronavirus.html
https://doi.org/10.1080/21565503.2020.1769693
https://doi.org/10.1080/21565503.2020.1769693
https://doi.org/10.1177/1368430209351703
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-578586 September 29, 2020 Time: 15:49 # 16

Jutzi et al. Defense Strategies and COVID-19

Santucci, K., and Cummings, W. (2020). Democrats say RNC ignores Trump
record on coronavirus pandemic, economy USA Today. Available online at:
https://eu.usatoday.com/story/news/politics/elections/2020/08/25/democratic-
reactions-republican-national-convention/5629715002/ (accessed August 27,
2020).

Saxena, G., Ren, G., and Fletcher, E. R. (2020). COVID-19 is world ’ s biggest
challenge since World War II, says UN Secretary General. Health Policy Watch.
Available online at: https://www.healthpolicy-watch.org/covid-19-is-worlds-
biggest-challenge-since-world-war-ii-says-un-secretary-general/ (accessed
June 30, 2020).

Schild, L., Ling, C., Blackburn, J., Stringhini, G., Zhang, Y., and Zannettou, S.
(2020). "Go eat a bat, Chang!": an early look on the emergence of sinophobic
behavior on web communities in the face of COVID-19. ArXiv [Preprint].
Available online at: https://arxiv.org/abs/2004.04046 (accessed June 30, 2020).

Schmidt, H. (2020). Orban und Die Corona-Krise: Ungarn Ohne Rechtsstaat.
Tagesschau.de. Available online at: https://www.tagesschau.de/kommentar/eu-
ungarn-orban-corona-101.html (accessed June 30, 2020).

Schulte von Drach, M. (2020). Corona-Maßnahmen: Die Akzeptanz der
Deutschen Schwindet. Available online at: https://www.sueddeutsche.de/
politik/coronavirus-corona-krise-einschraenkungen-lockerungen-umfragen-
1.4904085 (accessed June 30, 2020).

Shahsavari, S., Holur, P., Tangherlini, T. R., and Roychowdhury, V. (2020).
Conspiracy in the time of corona: automatic detection of covid-19 conspiracy
theories in social media and the news. arXiv [Preprint]. Available online at:
https://arxiv.org/abs/2004.13783 (accessed June 30, 2020).

Siemaszko, C. (2020). Americans Coping with Coronavirus are Clogging Toilets
with Wipes and T-Shirts. Available online at: https://www.nbcnews.com/news/
us-news/americans-coping-coronavirus-are-clogging-toilets-wipes-t-shirts-
n1168706 (accessed June 30, 2020).

Silver, L. (2020). Americans are Critical of China’s Handling of COVID-
19, Distrust Information About it From Beijing. Available online at:
https://www.pewresearch.org/fact-tank/2020/05/26/americans-are-critical-
of-chinas-handling-of-covid-19-distrust-information-about-it-from-beijing/
(accessed June 30, 2020).

Šrol, J., Mikušková, E. B., and Cavojova, V. (2020). When we are worried, what
are we thinking? Anxiety, lack of control, and conspiracy beliefs amidst the
COVID-19 pandemic. PsyArXiv [Preprint]. doi: 10.31234/OSF.IO/F9E6P

Stanford, A. (2020). Coronavirus: Half of Humanity Now on Lockdown
as 90 Countries Call for Confinement. Available online at: https:
//www.euronews.com/2020/04/02/coronavirus-in-europe-spain-s-death-
toll-hits-10-000-after-record-950-new-deaths-in-24-hou (accessed June 30,
2020).

Stellino, M. (2020). Fact Check?: Did the Coronavirus Originate in a Chinese
Laboratory?. Available online at: https://eu.usatoday.com/story/news/factcheck/
2020/03/21/fact-check-did-coronavirus-originate-chinese-laboratory/
2881150001/ (accessed June 30, 2020).

United Nations (2020). The World of Work Cannot and Should Not Look the Same
After this Crisis. Available online at: https://www.un.org/en/coronavirus/
world-work-cannot-and-should-not-look-same-after-crisis (accessed
June 30, 2020).

United Nations Development Programme [UNDP] (2020). COVID-19: A
Reminder of the Power of Hope and Solidarity. Available online at:
https://www.undp.org/content/undp/en/home/blog/2020/covid-19--a-
reminder-of-the-power-of-hope-and-solidarity.html (accessed June 25, 2020).

Van Bavel, J. J., Baicker, K., Boggio, P. S., Capraro, V., Cichocka, A., Cikara, M., et al.
(2020). Using social and behavioural science to support COVID-19 pandemic
response. Nat. Hum. Behav. 4, 460–471. doi: 10.1038/s41562-020-0884-z

Van den Bos, K. (2009). Making sense of life: the existential self trying to
deal with personal uncertainty. Psychol. Inq. 20, 197–217. doi: 10.1080/
10478400903333411

Van Prooijen, J. W., and Acker, M. (2015). The influence of control on belief in
conspiracy theories: conceptual and applied extensions. Appl. Cogn. Psychol. 29,
753–761. doi: 10.1002/acp.3161

Van Prooijen, J.-W., and Jostmann, N. B. (2013). Belief in conspiracy theories:
the influence of uncertainty and perceived morality. Eur. J. Soc. Psychol. 43,
109–115. doi: 10.1002/ejsp.1922

Walker, S. (2020). Authoritarian Leaders May Use Covid-19 Crisis to Tighten Their
Grip| World News. Available online at: https://www.theguardian.com/world/
2020/mar/31/coronavirus-is-a-chance-for-authoritarian-leaders-to-tighten-
their-grip (accessed June 30, 2020).

Watson, D., and Clark, L. A. (1999). The PANAS-X: Manual for the Positive and
Negative Affect Schedule-Expanded Form. Ames: The University of Iowa.

Webber, D., Schimel, J., Faucher, E. H., Hayes, J., Zhang, R., and Martens, A.
(2015). Emotion as a necessary component of threat-induced death thought
accessibility and defensive compensation. Motiv. Emot. 39, 142–155. doi: 10.
1007/s11031-014-9426-1

Weiss, S., and Greenstreet, S. (2020). The Top 5 Coronavirus Conspiracy Theories:
Bill Gates, 5G. Available online at: https://nypost.com/2020/04/24/the-top-5-
coronavirus-conspiracy-theories-bill-gates-5g-more/ (accessed June 30, 2020).

Whitson, J. A., and Galinsky, A. D. (2008). Lacking control increases illusory
pattern perception. Science 322, 115–117. doi: 10.1126/science.1159845

World Health Organisation [WHO] (2020). Coronavirus Disease (COVID-
19) Advice for the Public: Mythbusters. Available online at: https:
//www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-
public/myth-busters (accessed September 17, 2020).

Yan, H., and Esparza, J. (2020). Flu Deaths vs. Coronavirus Deaths: These
Reasons Show Why Covid-19 Can Be More Dangerous Than the Flu.
CNN. Available online at: https://edition.cnn.com/2020/05/01/health/flu-vs-
coronavirus-deaths/index.html (accessed June 30, 2020).

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Copyright © 2020 Jutzi, Willardt, Schmid and Jonas. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC BY).
The use, distribution or reproduction in other forums is permitted, provided the
original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice. No
use, distribution or reproduction is permitted which does not comply with these terms.

Frontiers in Psychology | www.frontiersin.org 16 September 2020 | Volume 11 | Article 578586177

https://eu.usatoday.com/story/news/politics/elections/2020/08/25/democratic-reactions-republican-national-convention/5629715002/
https://eu.usatoday.com/story/news/politics/elections/2020/08/25/democratic-reactions-republican-national-convention/5629715002/
https://www.healthpolicy-watch.org/covid-19-is-worlds-biggest-challenge-since-world-war-ii-says-un-secretary-general/
https://www.healthpolicy-watch.org/covid-19-is-worlds-biggest-challenge-since-world-war-ii-says-un-secretary-general/
https://arxiv.org/abs/2004.04046
https://www.tagesschau.de/kommentar/eu-ungarn-orban-corona-101.html
https://www.tagesschau.de/kommentar/eu-ungarn-orban-corona-101.html
https://www.sueddeutsche.de/politik/coronavirus-corona-krise-einschraenkungen-lockerungen-umfragen-1.4904085
https://www.sueddeutsche.de/politik/coronavirus-corona-krise-einschraenkungen-lockerungen-umfragen-1.4904085
https://www.sueddeutsche.de/politik/coronavirus-corona-krise-einschraenkungen-lockerungen-umfragen-1.4904085
https://arxiv.org/abs/2004.13783
https://www.nbcnews.com/news/us-news/americans-coping-coronavirus-are-clogging-toilets-wipes-t-shirts-n1168706
https://www.nbcnews.com/news/us-news/americans-coping-coronavirus-are-clogging-toilets-wipes-t-shirts-n1168706
https://www.nbcnews.com/news/us-news/americans-coping-coronavirus-are-clogging-toilets-wipes-t-shirts-n1168706
https://www.pewresearch.org/fact-tank/2020/05/26/americans-are-critical-of-chinas-handling-of-covid-19-distrust-information-about-it-from-beijing/
https://www.pewresearch.org/fact-tank/2020/05/26/americans-are-critical-of-chinas-handling-of-covid-19-distrust-information-about-it-from-beijing/
https://doi.org/10.31234/OSF.IO/F9E6P
https://www.euronews.com/2020/04/02/coronavirus-in-europe-spain-s-death-toll-hits-10-000-after-record-950-new-deaths-in-24-hou
https://www.euronews.com/2020/04/02/coronavirus-in-europe-spain-s-death-toll-hits-10-000-after-record-950-new-deaths-in-24-hou
https://www.euronews.com/2020/04/02/coronavirus-in-europe-spain-s-death-toll-hits-10-000-after-record-950-new-deaths-in-24-hou
https://eu.usatoday.com/story/news/factcheck/2020/03/21/fact-check-did-coronavirus-originate-chinese-laboratory/2881150001/
https://eu.usatoday.com/story/news/factcheck/2020/03/21/fact-check-did-coronavirus-originate-chinese-laboratory/2881150001/
https://eu.usatoday.com/story/news/factcheck/2020/03/21/fact-check-did-coronavirus-originate-chinese-laboratory/2881150001/
https://www.un.org/en/coronavirus/world-work-cannot-and-should-not-look-same-after-crisis
https://www.un.org/en/coronavirus/world-work-cannot-and-should-not-look-same-after-crisis
https://www.undp.org/content/undp/en/home/blog/2020/covid-19--a-reminder-of-the-power-of-hope-and-solidarity.html
https://www.undp.org/content/undp/en/home/blog/2020/covid-19--a-reminder-of-the-power-of-hope-and-solidarity.html
https://doi.org/10.1038/s41562-020-0884-z
https://doi.org/10.1080/10478400903333411
https://doi.org/10.1080/10478400903333411
https://doi.org/10.1002/acp.3161
https://doi.org/10.1002/ejsp.1922
https://www.theguardian.com/world/2020/mar/31/coronavirus-is-a-chance-for-authoritarian-leaders-to-tighten-their-grip
https://www.theguardian.com/world/2020/mar/31/coronavirus-is-a-chance-for-authoritarian-leaders-to-tighten-their-grip
https://www.theguardian.com/world/2020/mar/31/coronavirus-is-a-chance-for-authoritarian-leaders-to-tighten-their-grip
https://doi.org/10.1007/s11031-014-9426-1
https://doi.org/10.1007/s11031-014-9426-1
https://nypost.com/2020/04/24/the-top-5-coronavirus-conspiracy-theories-bill-gates-5g-more/
https://nypost.com/2020/04/24/the-top-5-coronavirus-conspiracy-theories-bill-gates-5g-more/
https://doi.org/10.1126/science.1159845
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public/myth-busters
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public/myth-busters
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public/myth-busters
https://edition.cnn.com/2020/05/01/health/flu-vs-coronavirus-deaths/index.html
https://edition.cnn.com/2020/05/01/health/flu-vs-coronavirus-deaths/index.html
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-568907 September 30, 2020 Time: 16:19 # 1

ORIGINAL RESEARCH
published: 02 October 2020

doi: 10.3389/fpsyg.2020.568907

Edited by:
Joanna Sokolowska,

University of Social Sciences
and Humanities, Poland

Reviewed by:
Valerio Capraro,

Middlesex University, United Kingdom
Urszula Wolski,

Buckinghamshire New University,
United Kingdom

*Correspondence:
Indy Wijngaards

wijngaards@ese.eur.nl;
wijngaards@eshpm.eur.nl

Specialty section:
This article was submitted to

Personality and Social Psychology,
a section of the journal
Frontiers in Psychology

Received: 02 June 2020
Accepted: 08 September 2020

Published: 02 October 2020

Citation:
Wijngaards I,

Sisouw de Zilwa SCM and Burger MJ
(2020) Extraversion Moderates

the Relationship Between
the Stringency of COVID-19

Protective Measures and Depressive
Symptoms.

Front. Psychol. 11:568907.
doi: 10.3389/fpsyg.2020.568907

Extraversion Moderates the
Relationship Between the Stringency
of COVID-19 Protective Measures
and Depressive Symptoms
Indy Wijngaards1,2* , Sophie C. M. Sisouw de Zilwa1 and Martijn J. Burger1,3

1 Erasmus Happiness Economics Research Organization, Erasmus University Rotterdam, Rotterdam, Netherlands,
2 Erasmus School of Health and Policy Management, Erasmus University Rotterdam, Rotterdam, Netherlands, 3 Erasmus
School of Economics, Erasmus University Rotterdam, Rotterdam, Netherlands

From the start of the COVID-19 pandemic, psychologists are theorizing that,
as compared to introverts, extraverts experience more profound negative social
consequences from protective measures (e.g., travel restrictions and bans on public
gatherings). As the empirical evidence for this claim is lacking, this study tested the
hypothesis that extraversion moderates the relationship between the stringency of
COVID-19 protective measures and depressive symptoms. Our results were based
on survey data from 93,125 respondents collected in the early stages of the COVID-
19 pandemic (March 20–April 6, 2020) across 47 countries and publicly available
data on measure stringency. Findings demonstrate that extraversion moderates the
relationship between measure stringency in the early days of the pandemic and
depressive symptoms. For introverts, measure stringency has a negative effect on
depressive symptoms, while for extraverts, it has a positive, but non-significant effect on
depressive symptoms. This study suggests that, although stringent measures generally
help people to worry less and feel safer, the lifestyle associated with such measures
feels more natural to introverts than to extraverts.

Keywords: COVID-19, COVID-19 protective measures, extraversion, depressive symptoms, mental health—
related quality of life

INTRODUCTION

The COVID-19 pandemic has a profound negative effect on the world population’s physical and
mental health (Dong et al., 2020; Van Bavel et al., 2020; World Health Organization, 2020). In
varying degrees, governments all over the world imposed protective measures to contain the spread
of the virus (Anderson et al., 2020; Hale et al., 2020). For instance, the Belarusian government
dismissed the global coronavirus pandemic and imposed only a handful of measures. The Swedish
government installed a larger number of measures but refrained from imposing a lockdown.
Governments from China and Italy swiftly installed a total lockdown of the entire country.

Recent research during the early stages of the pandemic suggests that stringent measures also
function as safeguard of mental health; they cause citizens to worry less and feel safer (Fetzer
et al., 2020). This does not mean that protective measures bring nothing but benefits. An increasing
degree of stringency of COVID-19 protective measures is typically accompanied by increased social
distancing, the limiting of face-to-face contact with others by keeping space between oneself and
other people outside of one’s home. Inherent by-products of social distancing are increased feelings
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of loneliness, frustration, worry and boredom—negative
emotional states that, if left unattended, could lead to mental
illness (Brooks et al., 2020; Folk et al., 2020; Galea et al., 2020).

Yet, it is unlikely that the effects of social consequences of
measure stringency on mental illness are universal across all
people. Drawing from pre-pandemic research, psychologists are
proposing that extraversion—a personality trait characterized by
sociability, assertiveness and high energy levels (John et al., 1991;
Soto and John, 2017)—is one individual characteristic that could
moderate the negative relationship between measure stringency
and mental illness (e.g., Brogaard, 2020; Brooks and Moser, 2020;
Smillie and Haslam, 2020; Steele, 2020). More specifically, they
argue that there are potential advantages to being an introvert
and potential disadvantages to being an extravert in countries
where stringent measures are in place. The lifestyle associated
with social distancing would feel more unnatural to extraverts
than to introverts, as it inhibits extraverts to satisfy their strong
urges to seek out social engagement (Woodcock et al., 2013), to
experience pleasure and excitement (Kämpfe and Mitte, 2009),
and to live in new and exciting surroundings (Oishi and Choi,
2020). Introverts, in contrast, would fare better, as the lifestyle
allows them to shamelessly be alone more often and decide when
and where to connect with others.

To date, however, the assumption that the social consequences
of measure stringency are negative for extraverts and positive
for introverts, remains largely untested. The first empirical tests
based on data collected during the pandemic are inconclusive,
with studies reporting negative (Płomecka et al., 2020), positive
(Folk et al., 2020), or insignificant (Elmer et al., 2020; Weinstein
and Nguyen, 2020) associations between extraversion and mental
illness. In this study, drawing on publicly available survey
data from over 90,000 respondents across 47 countries (Fetzer
et al., 2020), we therefore empirically test the hypothesis
that extraversion moderates the relationship between measure
stringency and depressive symptoms. By looking at moderation
effects, we aimed to further nuance Fetzer et al.’s (2020)
finding that measure stringency leads to reduced depressive
symptoms. We also address a general calls for research on
the mental health effects of COVID-19 protective measures
(Holmes et al., 2020; Van Bavel et al., 2020) and more specific
calls for investigations on the interplay between personality, the
experience of social distancing and mental health (Folk et al.,
2020; Oosterhoff et al., 2020).

MATERIALS AND METHODS

Participants and Procedure
In this study, we utilized Fetzer et al.’s (2020) data. They used
online snowball sampling to recruit respondents in the early
stages of the COVID-19 pandemic (March 20–April 6, 2020),
a period in which the pandemic spread rapidly, and many
consequential policy decisions were made. In total, 112,136
respondents from 175 countries filled out the survey. Following
recommendations by Fetzer et al. (2020), we only included the
countries in which more than 200 people participated, resulting
in 47 countries and a sample of 93,125 respondents. In our

sample, 44% was male, with an average age of 39.1 years
(SD = 13.0) and average of 16.4 years of education (SD = 4.7).
More details on the countries, the number of observations per
day and respondents can be found in Table 1, Figure 1, and
Table 2, respectively.

TABLE 1 | Overview of the countries in the analysis.

Country N %

Argentina 886 0.95

Australia 930 1.00

Austria 1,067 1.15

Belgium 561 0.60

Brazil 11,564 12.42

Bulgaria 324 0.35

Chile 535 0.57

Colombia 1,628 1.75

Czechia 257 0.28

Denmark 500 0.54

Dominican Republic 543 0.58

Ecuador 291 0.31

France 2,715 2.91

Germany 10,096 10.84

Greece 325 0.35

Hungary 229 0.25

India 980 1.05

Indonesia 1,504 1.61

Israel 403 0.43

Italy 1,845 1.98

Japan 559 0.60

Kenya 377 0.40

Mexico 3,293 3.54

Morocco 377 0.40

Netherlands 1,416 1.52

New Zealand 351 0.38

Nigeria 213 0.23

Norway 296 0.32

Peru 1,151 1.24

Philippines 734 0.79

Poland 382 0.41

Portugal 546 0.59

Romania 793 0.85

Russia 3,366 3.61

Singapore 408 0.44

Slovakia 604 0.65

South Africa 542 0.58

South Korea 284 0.30

Spain 2,263 2.43

Sweden 5,852 6.28

Switzerland 4,184 4.49

Thailand 302 0.32

Turkey 2,850 3.06

Ukraine 1,441 1.55

United Kingdom 11,250 12.08

United States 11,423 12.26

Vietnam 685 0.74
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FIGURE 1 | Overview of observations per day.

Measures
Descriptive statistics on all variables and a description of all
variables and can be found in Tables 2, 3, respectively.

Measure Stringency
The stringency of measures across country and time was
measured using the COVID-19 Government Response
Stringency Index (GRSI), that is up to date as of April 6,
2020 (Hale et al., 2020). The GRSI is comprised of sub-
indexes on nine categories of protective measures: workplace
closings, cancelation of public events, restrictions on gathering
size, closing of public transport, stay at home requirements,
restrictions on internal movement, restrictions on international
travel and presence of public information campaigns. All
sub-indexes differed in their scaling. For example, cancelation
of public events had three categories: 0 (no measure), 1
(recommend cancelling) and 2 (require cancelling) and
school closings had four categories: 0 (no measures), 1
(recommended closing), 2 (require closing, only some levels
or categories) and 3 (require closing, require closing all levels
or categories). Therefore, all sub-index scores were re-coded
onto a 1–100 scale. These scores were then averaged into
a single aggregate score ranging from 1 (no measures) to
100 (total lockdown). For interpretability purposes, Hale
et al.’s (2020) original scale was recoded into a continuous
scale from 0 to 1.

Extraversion
Extraversion was measured using the two-item measure from the
Ten-Item Personality Inventory [TIPI; Spearman’s rho (ρ) = 0.53,
Gosling et al., 2003]. The two items represent both poles

of the extraversion dimension: “I see myself as extraverted,
enthusiastic” and “I see myself as reserved, quiet.” Answer
categories ranged from 1 (disagree strongly) to 7 (agree strongly).
The measure was constructed by reverse coding the score on
the “Reversed, quiet” item and computing an average score
of the two items.

Depressive Symptoms
Depressive symptoms were measured using the average score
respondents scored on the 8-item Personal Health Questionnaire
(PHQ-8), e.g., “How often have you been bothered by the
following over the past 2 weeks?. . . Little interest or pleasure
in doing things” (α = 0.86, ω = 0.88, Kroenke et al., 2001;
for validation in the general population, see Martin et al.,
2006). Answer categories ranged from 1 (not at all) to 4
(nearly every day).

Covariates
We included several covariates that could confound the
relationship between the stringency of measures, extraversion
and depressive symptoms. In addition to typical demographic
variables like age, gender, monthly household income,
marital status and years of education, we also considered
the 2-item TIPI measures of neuroticism, openness,
conscientiousness and agreeableness (ρs ranging from 0.18
to 0.52), trust in government, health problems, household
composition, and participation in social gatherings over
the past 5 days as covariates. At the country-day level, we
controlled for the number of and day-to-day change in
COVID-19 cases and the number of deaths per capita (see
Dong et al., 2020).

Frontiers in Psychology | www.frontiersin.org 3 October 2020 | Volume 11 | Article 568907180

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-568907
Septem

ber30,2020
Tim

e:16:19
#

4

W
ijngaards

etal.
P

rotective
M

easures,E
xtraversion,and

D
epression

TABLE 2 | Means, standard deviations, and Pearson correlation matrix (N = 93,125).

Variable M SD 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

1. Measure stringency 0.69 0.16 –

2. Extraversion 4.16 1.58 −0.04*** –

3. Measure stringency*
Extraversion

2.89 1.28 0.49*** 0.83*** –

4. Depressive
symptoms

1.72 0.64 0.06*** −0.13*** −0.08*** –

5. Single or divorceda 1.44 0.50 0.08*** −0.10*** −0.04*** 0.19*** –

6. Number of
household members

2.84 1.57 0.04*** 0.02*** 0.03*** 0.00 −0.16*** –

7. Monthly household
income

4.12 1.38 0.03*** 0.01* 0.02*** −0.08*** −0.19*** 0.08*** –

8. Participation at social
gatheringsb

8.93 23.08 −0.11*** 0.05*** −0.03*** 0.01 0.03*** 0.02*** −0.04*** –

9. Trust in government 2.83 1.49 0.03*** 0.12*** 0.11*** −0.19*** −0.10*** 0.00 −0.08*** 0.01*** –

10. No health problems 0.87 0.34 −0.03*** 0.00 −0.01*** −0.04*** 0.01*** 0.02*** 0.02*** 0.00 0.04*** –

11. Neuroticism 3.35 1.45 0.06*** −0.14*** −0.08*** 0.46*** 0.13*** 0.01*** −0.05*** 0.00 −0.18*** −0.04*** –

12. Openness 5.19 1.15 −0.02*** 0.30*** 0.24*** −0.08*** 0.00 −0.03*** −0.01*** −0.01 0.01*** 0.00 −0.16*** –

13. Agreeableness 4.89 1.17 −0.09*** 0.07*** −0.00 −0.11*** −0.03*** 0.01 −0.03*** −0.00 0.11*** 0.01* −0.26*** 0.14*** –

14. Conscientiousness 5.19 1.27 −0.00 0.11*** 0.10*** −0.24*** −0.12*** −0.01*** 0.06*** −0.04*** 0.10*** 0.03*** −0.28*** 0.12*** 0.15*** –

15. Day-to-day change
COVID-19 cases

0.03 0.03 0.26*** 0.06*** 0.19*** −0.05*** −0.09*** −0.09*** −0.11*** −0.09*** 0.26*** −0.01* −0.10*** 0.00 0.03*** 0.06*** –

16. Day-to-day change
COVID-19 deaths

0.00 0.00 0.32*** 0.03*** 0.19*** −0.03*** −0.04*** −0.04*** −0.06*** −0.06*** 0.14*** 0.01* −0.05*** −0.03*** 0.03*** 0.02*** 0.71*** –

17. Number of
COVID-19 cases per
capita

0.22 0.31 0.25*** 0.07*** 0.19*** −0.06*** −0.09*** −0.08*** −0.12*** −0.07*** 0.30*** −0.02*** −0.11*** −0.01 0.03*** 0.06*** 0.90*** 0.70*** –

18. Number of
COVID-19 deaths per
capita

0.01 0.02 0.29*** 0.01*** 0.16*** −0.02*** −0.03*** −0.03*** −0.04*** −0.05*** 0.12*** 0.01** −0.04*** −0.03*** 0.02*** 0.01*** 0.59*** 0.92*** 0.68*** –

*p < 0.05, **p < 0.01, ***p < 0.001. M, mean; SD, standard deviation. a0 = married/co-habiting, 1 = single/divorced. bFrequency of participation in social gatherings.
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TABLE 3 | Description of variables.

Variable Measure Response categories

Measure stringency Included policy response measures are:
- Workplace closing
- Cancel public events
- Restrictions on gathering size
- Close public transport
- Stay at home requirements
- Restrictions on internal movement
- Restrictions on international travel
- Presence of public information campaigns

0 (no measures)–1 (total
lockdown)

Depressive symptoms How often have you been bothered by the following over the past 2 weeks?

“Little interest or pleasure in doing things?”
“Feeling down, depressed, or hopeless?”
“Trouble falling or staying asleep, or sleeping too much?”
“Feeling tired or having little energy?”
“Poor appetite or overeating?”
“Feeling bad about yourself—or that you are a failure or have let yourself or your family
down?”
“Trouble concentrating on things, such as reading the newspaper or watching television?”
“Moving or speaking so slowly that other people could have noticed? Or so fidgety or
restless that you have been moving a lot more than usual?”

1 (not at all)–4 (nearly every day)

Single or divorced What is your marital status? 0 (married/co-habitating), 1
(single/divorced)

Number of household members How many people live in your household?

Monthly household income
quintile

Country-specific income quintile to which the respondent belongs, based on the question:
“What is your monthly household income, before tax, your country’s currency?”

1 (Lowest)–5 (Highest)

Participation at social
gatherings

To what extent does the following statement describe your behavior for the past week? “I did
not attend social gatherings.”

0 (does not apply at all)–1
(applies very much)

Trust in government How much do you trust your country’s government to take care of its citizens? 1 (strongly distrust)–5 (strongly
trust)

No health problems Please consider the following list of health conditions: Cardiovascular diseases, diabetes,
hepatitis B, chronic obstructive pulmonary disease, chronic kidney diseases, and cancer. How
many of these conditions do you have?

0 (1 or more problems), 1 (no
problems)

Personality traits

Extraversion

Neuroticism
Openness

Agreeableness

Conscientiousness

I see myself as. . .

“Extraverted, enthusiastic” and “Reserved,
quiet” (reversed item)

“Anxious, easily upset” and “Calm, emotionally stable” (reversed item)
“Open to new experiences, complex” and
“Conventional, uncreative” (reversed item)
“Sympathetic, warm” and “Critical,
quarrelsome” (reversed item)

“Dependable, self-disciplined” and
“Disorganized, careless” (reversed item)

1 (disagree strongly)–7 (agree
strongly)

Day-to-day change COVID-19
cases

Day-to-day change in the total number of confirmed COVID-19 cases in the country of
residence on the day the respondent participated based on John Hopkins COVID-19 data.

Day-to-day change COVID-19
deaths

Day-to-day change in the total number of confirmed COVID-19 deaths in the country of
residence on the day the respondent participated based on John Hopkins COVID-19 data.

Number of COVID-19 cases Total number of confirmed COVID-19 cases in the country of residence on the day the
respondent participated based on John Hopkins COVID-19 data.

Number of COVID-19 deaths Total number of confirmed COVID-19 deaths in the country of residence on the day the
respondent participated based on John Hopkins COVID-19 data.

Age* Which year were you born?

Gender* Which gender do you identify with? 0 (male), 1 (female)

Years of education* How many years of education did you complete?

*Used for the creation of the fixed effects.
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Analytical Strategy
To examine the moderating effect of extraversion on the
relationship between measure stringency and depressive
symptoms, we combine individual-level and country-level data
and utilize a difference-in-difference analysis. Following Fetzer
et al. (2020), we use the reghdfe package in Stata (Correia, 2016),
which estimates linear regression models absorbing multiple
levels (i.e., country-individual and time) of fixed effects. The
advantage of a fixed model over a multilevel (random) effects
model is that which takes out individual-specific heterogeneity
(country-education and country-age-gender) at the country-level
as well as (global) day-specific shocks.

We estimate the following regressions for all individuals from
countries with at least 200 respondents who responded to the
survey in the period March 20–April 6, 2020:

(1) Depressive Symptomsijt =

β∗1Measure stringencyjt + β∗2Extraversionijt +

β∗3Measure stringency∗jtExtraversionijt + γ∗1Xijt + γ∗2Xit +

vj1 + vj2 + vt + εijt ,

where Depressive Symptomsijt is depressive symptoms score of
individual i in country j that responded to the survey on day t,
Extraversionijt is an individual’s score on the extraversion index,
and Measure Stringencyjt is degree of restrictions citizens have
to face in country j on day t. Xijt is a vector of individual-
level control variables including income-level, marital status,
comorbidities, and other personality characteristics, while Xit
is a vector of country-level control variables including day-to-
day change in COVID-19 cases and deaths per capita and the
number of COVID-19 cases and the number of deaths per capita.
In addition, we include country-education (vj1), country-age-
gender (vj2) and day fixed effects (vt). Accordingly, we utilize the
within-variation of people with certain characteristics that live
within a particular country over time.

As some respondents filled out the questionnaire before strict
measures were in place and others answered after countries’
lockdown, we can gauge to what extent changes in stringency
measures differently affect extraverts and introverts’ mental
health. In our estimations, standard errors are clustered by
country-age and gender of the respondents. Weights were
included to correct for socio-demographic differences between
survey respondents and the general population in each country
and differences in population size between countries (also see,
Fetzer et al., 2020).

RESULTS

In line with our hypothesis and as exhibited in Table 4,
extraversion moderated the relationship between measure
stringency and depressive symptoms (β = 0.24, p< 0.05; Table 4,
Model 2). Our conclusion holds when we control for individual-
country and country-level control variables (β = 0.178, p < 0.05;
Table 4, Model 3). Although extraversion is negatively related
to depressive symptoms (β = −0.06, p < 0.01; Table 4, Model
1), for introverts, measure stringency has a negative effect on
depressive symptoms, whereas, for extraverts, measure stringency

has a positive, but not statistically significant effect depressive
symptoms (see Figure 2). As an illustration, if the measure
stringency index increases from 0 to 1, the depressive symptoms
of extreme introverts decrease with 0.70 points (95% CI: −1.35
to −0.05), while they increase with 0.37 points for extreme
extraverts (95% CI:−0.15 to 0.89). Model 3 in Table 4 also shows
that being single or divorced, having health problems, having low
trust in government, and having high degrees of neuroticism and
conscientiousness (and to a lesser degree openness) are important
correlates of reporting depressive symptoms in the early days
of the pandemic.

DISCUSSION

Our findings provide support for the hypothesis that extraversion
moderates the relationship between stringent COVID-19
protective measures and depressive symptoms. The assumption
that the stringent measures are beneficial for introverts and
detrimental for extraverts received only partial support. The
results indicated that introverts indeed fare substantially better
when living in a country that has installed stringent protective
measures than in countries that did not. However, even though
the lifestyle associated with social distancing seems to feel more
unnatural to extraverts than to introverts, the damaging effect
of living in a country where the government imposed stringent
measures appears to be limited for extraverts. This conclusion
is underscored by the negative association between extraversion
and depressive symptoms in our sample. Indeed, psychological
research indicates that, compared to introverts, extraverts are
less susceptible for mental illnesses (Malouff et al., 2005), such as
depression and anxiety (Spinhoven et al., 2014), and generally
happier (Steel et al., 2008; Anglim et al., 2020).

Limitations and Future Research
These findings should be interpreted within the limitations
of this research. First, we were not able to empirically test
our assumption that it is the negative social consequences
of stringent measures that explain the slight increase of
depressive symptoms among extraverts. We, however, believe
that this is the most plausible explanatory mechanism, as
research suggests that it is the loss in social connection that
causes extraverts to suffer more mentally during this pandemic
(Folk et al., 2020).

Second, even though our analytical strategy allowed us to
take out individual-specific heterogeneity, and extraversion is a
relatively stable personality trait (Damian et al., 2019), the cross-
sectional nature of the survey data, collected in the early days of
the pandemic, did not allow us to examine whether introverts’
and extraverts’ responses to the protective measures changed as
the situation evolved. Since the period of data collection, time
has not stood still. For example, after the first wave of infections
was contained, countries started relaxing protective measures.
A while later, many of these countries again imposed protective
measures to prevent a second wave of infections to crop up.
Testing our hypothesis on more recent data is an important
direction for future research for, at least, two reasons. Research
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TABLE 4 | Results of regression analyses.

Model 1 coefficient (SE) Model 2 coefficient (SE) Model 3 coefficient (SE)

Measure stringency (β1) 0.094 (0.275) −0.763 (0.451) −0.877 (0.394)*

Extraversion (β2) −0.060 (0.010)*** −0.222 (0.063)*** −0.147 (0.050)**

Measure stringency*Extraversion (β3) 0.244 (0.099)* 0.178 (0.074)*

Individual-level control variables

Single or divorced 0.090 (0.022)***

Number of household members 0.011 (0.012)

Monthly household income −0.009 (0.007)

Participation in social gatherings over the past 5 days −0.019 (0.051)

Trust in government, −0.059 (0.008)***

No health problems −0.142 (0.024)***

Neuroticism 0.189 (0.010)***

Openness 0.023 (0.010)*

Agreeableness −0.004 (0.015)

Conscientiousness −0.066 (0.011)***

Country-level control variables

Day-to-day change COVID-19 cases −0.469 (1.123)

Day-to-day change COVID-19 deaths 0.963 (12.85)

Number of COVID-19 cases per capita −0.535 (0.175)**

Number of COVID-19 deaths per capita 1.415 (1.393)

Country by education fixed effects Yes Yes Yes

Country-by age and gender fixed effects Yes Yes Yes

Day fixed effects Yes Yes Yes

Observations 93,125 93,125 93,125

Adjusted r-squared 0.62 0.63 0.71

*p < 0.05, **p < 0.01, ***p < 0.001. β, unstandardized regression coefficient; SE, standard error.

FIGURE 2 | Visualization of extraversion moderating the relation between
stringency measures and depressive symptoms. CI, confidence interval.
Based on Estimations in Table 4, Model 3.

on well-being set-points and coping in times of crisis suggests
that people have the tendency to adapt to adversity as a crisis
evolves (Riolli et al., 2002; Cummins and Wooden, 2014). If, in
time, extraverts find new ways to satisfy their need for social

connections (e.g., virtual communication), the interaction effect
could disappear. Furthermore, the charm of social distancing for
introverts may be only temporal, because, if social distancing
becomes the new normal, introverts may struggle with getting
sufficient social support (Blue, 2020).

Third, with a broader set of measures, we would have
been able to draw more robust conclusions. As extraversion
is a multi-facetted construct (Soto and John, 2017) and
not all facets contribute to mental health in equal degrees
(Margolis et al., 2020), it could be that measure stringency only
significantly interacts with one or two facets of extraversion.
In a similar vein, it could be that the moderating effect of
extraversion effects would have be more apparent for more
fluctuant mental health constructs, such as daily positive and
negative affect (Hudson et al., 2017). In addition, type of
house and living situation could be interesting variables to
consider, as people living in a more spacious house or more
rural areas might have had more opportunity to organize
social gatherings at a safe distance and maintain a high
degree of personal space vis-à-vis other household members
and, in turn, suffered less from the social consequences
of the pandemic. Researching the role of daily time use
would be a worthwhile endeavor too, as research conducted
during the early days of COVID-19 shows that activities vary
drastically in the extent to which they make people happy
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(Lades et al., 2020). Finally, we believe that studying the role of
internet availability and familiarity with virtual communication
media could be a fruitful research direction, as these factors could
be essential for people to maintain social contacts when facing
stringent measures.

Fourth, the surveying procedure may have influenced the
external validity of our findings. First, Fetzer et al.’s (2020)
snowballing procedure may have resulted in certain populations
to be overrepresented (e.g., women) or underrepresented in our
sample (e.g., individuals in lower social strata). Even though
weights were used to correct for socio-demographic differences
between survey respondents and the general population in each
country, still some groups might be completely absent. Most
notably, by administrating a web-based survey, Fetzer et al.
(2020) excluded individuals that do not have access to the internet
(e.g., underprivileged people) or lack the knowledge to use it
(e.g., elderly people, Baltar and Brunet, 2012). It is perhaps
this overlooked proportion of the population that may have
been most negatively affected by the social consequences of
the pandemic, as it had limited opportunity to maintain social
relationships when physical contact was infeasible. Therefore,
we recommend researchers to use data based on probability
sampling methods and a variety of survey modes (e.g., paper or
telephone survey) when replicating our study in future research.

CONCLUSION

All in all, our results provide empirical evidence on a popular,
but mostly unsubstantiated assumption that extraverts suffer
more from COVID-19 protective measures than introverts.
Nevertheless, as, in the end, extraverts and introverts both have
an innate need for human connection (Baumeister and Leary,
1995), it will be essential to develop and test interventions that
help people to cope with the pandemic’s social consequences
(Steele, 2020). It may, for instance, be worthwhile to develop

public information programs that incentive citizens to adhere the
COVID-19 protective measures and, at the same time, to help
people maintain social relationships and stay mentally fit, e.g.,
combining outdoor activities with social interaction (Lades et al.,
2020) and making responsible use of virtual communication tools
to stay in touch (Garfin, 2020).
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Being My Own Companion in Times 
of Social Isolation – A 14-Day Mobile 
Self-Compassion Intervention 
Improves Stress Levels and Eating 
Behavior
Rebekka Schnepper*, Julia Reichenberger and Jens Blechert

Division of Health Psychology and Centre for Cognitive Neuroscience, Department of Psychology,  
Paris-Lodron-University of Salzburg, Salzburg, Austria

The worldwide spread of the coronavirus disease (COVID-19) and the resulting lockdown 
has affected the whole world and the maintenance of healthy eating behavior might be an 
additional challenge. Self-compassion (SC) interventions emphasize not only treating 
oneself in a caring way regarding personal weaknesses, e.g., diet lapses, but also the 
recognition of shared human suffering. Thus, self-compassion might be particularly 
valuable during the current worldwide crisis due to COVID-19. In this study, N = 65 
participants that wanted to lose weight or develop a healthier eating behavior were 
randomized to either a 14-day self-compassion intervention arm or a waitlist control arm. 
The intervention consisted of daily journaling exercises and meditations via smartphone 
with a focus on improving eating behavior. Before and after the intervention phase, 
questionnaires on self-compassion, eating, dieting, health behavior, stress, and emotion 
regulation were completed and body weight was determined. Participants in the treatment 
arm (n = 28) showed an increase in self-compassion, a decrease in perceived stress, 
eating in response to feeling anxious, and, on trend level, body mass index (BMI). Changes 
in self-compassion fully mediated changes in stress. No such effects were found in the 
waitlist control group (n = 29). Thus, self-compassion might help to maintain well-being 
and healthy eating habits in times of increased stress and isolation. Future studies should 
replicate these findings outside of the COVID-19 crisis and test the effect of self-compassion 
in samples with eating disorders or weight problems.

Keywords: self-compassion, emotional eating, COVID-19, isolation, intervention study, stress reduction, 
ecological momentary intervention

INTRODUCTION

At the beginning of 2020, governments all over the world passed laws to curb the spread of 
the coronavirus disease (COVID-19), caused by the severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2). This new virus is highly contagious and became a global pandemic within 
weeks. Groups at risk for a severe course are older people or people with preexisting chronic 
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diseases like diabetes or autoimmune disorders. However, also 
in healthy adults, fatal cases with respiratory or cardiac failure 
as a frequent cause of death occurred (Beeching et  al., 2020). 
Due to the restrictions that lasted at least 2  months in most of 
the countries, public life halted – educational institutions, 
restaurants/bars/cafés, cultural and sports facilities, and non-essential 
shops were closed, events were canceled, and gatherings with 
people from different households were forbidden. During the 
peak of daily infections and deaths, more than half of the world 
population was on some sort of lockdown (Sandford, 2020).

The pandemic confronted people with various fears: 
contracting COVID-19 themselves (Fitzpatrick et  al., 2020), 
job loss due to economic recession, and having to postpone 
long-term plans, like a change in occupation, place of residence, 
or getting a degree in time. Further, social isolation during 
lockdown can result in loneliness, a worsening of pre-existing 
mental illnesses, and in increased anxiety and depression in 
populations that experience additional strain, e.g., health care 
workers and parents (Holmes et  al., 2020). A review that 
investigated the psychological impact of being in quarantine 
identified a longer duration, fear of getting infected, frustration, 
boredom, inadequate basic and medical supplies, inadequate 
information on the current situation, financial loss, and stigma 
when being quarantined due to exposure to the virus as stressors 
(Brooks et  al., 2020). In a Swiss general population study, half 
of the participants reported an increase in stress, and 57% of 
the participants had an increase in depression scores and in 
anxiety levels (de Quervain et  al., 2020). In a Spanish sample, 
especially women, people with a history of mental illness, and 
people experiencing symptoms of COVID-19 themselves or 
in close relatives reported a worsening of mental health 
(González-Sanguino et  al., 2020). Thus, it is important to 
provide practical advice, support, and coping strategies for 
managing boredom, loneliness, and stress (Brooks et al., 2020).

Isolation and quarantine might also affect health behavior 
like physical activity or eating negatively. To illustrate, restrictions 
during the lockdown period made it more difficult to remain 
physically active (Pinto et  al., 2020), which again can have a 
negative impact on mental health (Lippi et  al., 2020). Further, 
stress (Adam and Epel, 2007), negative emotions (Konttinen 
et  al., 2010), and boredom (Havermans et  al., 2015) can cause 
an increase in food cravings and a preference for high-calorie 
“comfort food.” Besides, loneliness and social isolation have 
been related to the occurrence of binge eating (Mason et  al., 
2016) and the risk of developing an eating disorder (Levine, 
2012). Indeed, there is initial evidence that the COVID-19 
lockdown had a negative impact on eating behavior. In an 
international survey, participants reported unhealthier eating 
habits, which might be  partly due to a higher availability of 
unhealthy food as a consequence of stockpiling to avoid potential 
shortages of food (Ammar et  al., 2020). In an Italian sample, 
half of the participants reported eating more during lockdown, 
especially comfort food, and 19.5% reported weight gain. 
Participants attributed this to an increase in anxiety, boredom, 
and stress (Scarmozzino and Visioli, 2020). Thus, measures 
might be  needed that promote healthy eating directly and also 
support coping with its predecessors like stress and isolation 

to prevent negative consequences of restrictions due to COVID-19 
(Lippi et al., 2020). In this context, self-compassion (SC) might 
play an important role, especially for vulnerable populations 
that were already concerned about their diet or weight prior 
to the lockdown.

Self-compassion is a concept that recently attracted a lot 
of interest. It can be defined by having a kind, non-judgmental 
attitude towards the own self, especially regarding perceived 
weaknesses (Neff, 2003b). Through SC, reflecting on these 
weaknesses is not avoided, but rather dealt with in a 
compassionate, gentle attitude and the aim to identify and 
fulfill own personal needs – similarly how one would treat a 
good friend in such a situation (Neff, 2003b). According to 
Neff (2003b), self-compassion entails three interrelated 
components: First, self-kindness, i.e., being gentle toward oneself 
in the face of failure and inadequacies (vs. self-judgment due 
to frustration with these shortcomings), second, common 
humanity, i.e., recognizing that everyone experiences suffering 
(vs. self-isolation, i.e., getting absorbed in an egocentric 
perspective on one’s own problems). Third, non-judgmental 
mindfulness/present moment awareness (vs. over-identification 
with negative feelings). Studies show that higher SC is associated 
with less worrying (Keng et  al., 2012), as well less anxiety 
and depression symptoms (Van Dam et  al., 2011). In addition, 
SC correlates with more adaptive coping in response to negative 
emotions and negative events (Leary et  al., 2007). Thus, SC 
might aid in protecting against the abovementioned negative 
consequences of social isolation due to the COVID-19 lockdown.

With regard to eating behavior and body weight, SC has 
shown potential to improve factors that are not addressed by 
traditional diets, including body image and disordered eating 
(Rahimi-Ardabili et al., 2018). It also helps to reduce unhealthy 
eating styles, including restrictive eating (Adams and Leary, 
2007) and binge eating (Pinto-Gouveia et  al., 2019), which 
are risk factors for the later development of an eating disorder. 
Further, it might facilitate mindful eating by making individuals 
more receptive for mindfulness interventions (Mantzios and 
Wilson, 2015). Self-kindness instead of self-isolation has been 
identified as possible pathways how self-compassion can prevent 
binge eating (Webb and Forman, 2013). These abilities might 
be especially helpful in times of increased distress and isolation 
during the COVID-19 pandemic. Although a review showed 
beneficial effects of SC on eating behavior, body image, and 
weight loss (Rahimi-Ardabili et  al., 2018), previous studies 
suffered from several limitations like failing to include a control 
group (Pinto-Gouveia et  al., 2019), combining SC with other 
helpful components like mindfulness, yoga, and psychoeducation, 
or only assessing short-term effects. Furthermore, no study 
has yet explored SC interventions in the context of a global 
crisis as the current one, despite their high applicability to 
fundamental and existential threats.

In this study, participant who wanted to lose weight or 
change their eating behavior received a 2-week, smartphone-
based self-compassion intervention. Effects were compared to 
a waitlist control group. We  hypothesized that first; self-
compassion would increase in the intervention group (IG) 
compared to baseline, while no change would be  evident in 
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the waitlist group (WG). Second, we  expected a positive effect 
of the intervention on stress experience related to COVID-19 
restrictions. Third, we hypothesized that the intervention would 
help participants to improve their eating behavior and reduce 
their body mass index (BMI). For the second and third 
hypothesis, we  explored whether changes in self-compassion 
mediate possible changes in stress, eating behavior, and BMI 
and if this relation was different between the two groups.

MATERIALS AND METHODS

Participants
We aimed for a sample size of 80 participants (40 participants 
per condition), based on a power (1-ß) of 0.80, α  =  0.05, and 
a medium effect size of f = 0.25 in a repeated measures ANOVA 
with within-between interaction, two groups, and two time 
points. This estimation took a possible dropout rate of 15% 
into account. However, since the duration of the lockdown 
phase was unclear and the intervention lasted 14 days, we further 
took into consideration how many participants could be  tested 
in a short period of time when calculating the sample size. 
Data collection was stopped when signs pointed toward the 
lockdown measures being eased. The final sample consisted 
of N  =  57 participants who were recruited via newspaper 
articles, social media, and university newsletters between March 
and May 2020 when lockdown restrictions were stepwise 
increased in Austria and Germany.1 After expressing interest, 
they first filled out an online questionnaire to determine whether 
they met inclusion and did not meet exclusion criteria. Inclusion 
criteria were being fluent in German, experiencing impairment 
in daily life due to the COVID-19 lockdown (i.e., not going 
to work as usual), and the goal to lose weight or to develop 
a healthier eating behavior. Exclusion criteria were a lifetime 
eating disorder and a current pregnancy or breastfeeding. All 
participants received an individual feedback based on their 
data; psychology students additionally had the possibility to 
receive five study credits (26.3% of the final sample). In the 
final sample, 64.9% of the participants were students, 22.8% 
were employees, and 12.3% had other occupations. The most 
frequent main reason for participating was the wish to lose 
weight (40%), followed by wanting to eat healthier (39%), 
wanting to have more regular meals (12%), and wanting to 
improve their emotional eating patterns (9%). See Table  1 for 
further sample characteristics.

Procedure
Participants that met inclusion criteria received an informed 
consent form with the instruction to sign it and send it back 
via e-mail. Further, they received a link to the baseline 
questionnaire, which included demographic information as well 

1 Due to the unpredictability of the lockdown duration, we did not define a precise 
sample size, but aimed to include at least n  =  40 participants per condition. Our 
final sample is slightly below this aim, but comparable to other studies that applied 
a self-compassion training (Adams and Leary, 2007; Pinto-Gouveia et  al., 2019).

as questionnaires on self-compassion, eating, dieting, health 
behavior, stress, emotion regulation, and a virtual food rating 
task. After completing the baseline questionnaire, participants 
were randomly allocated to the IG or WG, using a randomization 
scheme created with the website randomizer.org. Then, they 
received login information for the app PsyDiary and installation 
instructions via a telephone call. The app was used during 
the 14-day intervention to provide the self-compassion exercises 
for the IG. Further, both groups answered end-of-the-day 
questions on self-compassion, mindfulness, mood, eating 
behavior, and experienced consequences of the lockdown (results 
reported elsewhere). Daily notifications reminded participants 
to do the self-compassion exercise and to answer the 
questionnaire. Afterward, participants completed a post 
questionnaire similar to baseline. Upon completion, the WG 
received the intervention. The ethics committee of the University 
of Salzburg, Austria approved of the study. See Figure  1 for 
a flowchart of the study.2

Self-Compassion Intervention
The 2-week SC intervention that aimed to increase SC was 
mostly inspired by material provided by Dr. Kristin Neff (2020). 
It consisted of three different meditations and eight different 
journaling exercises in alternating order. Both journaling 
exercises and meditations have been found to increase 
self-compassion and thereby assist in weight loss (Mantzios 
and Wilson, 2014). Exercises were adapted to the theme of 
improving one’s eating behavior. In this context, participants 

2 Analyzing all participants that responded to the randomization (n  =  62) in 
an intention-to-treat approach did not change pattern or significance of the 
Time  ×  Group interactions: overall SC: p  =  0.013; SC Self-kindness subscale: 
p  =  0.026; SC isolation subscale: p  =  0.027; PSS: p  =  0.017; SEES (anxiety 
subscale): p  =  0.005; BMI: p  =  0.097.

TABLE 1 | Baseline characteristics of the final sample divided by intervention 
group (IG) and waitlist control group (WG). Values show means (M) and standard 
deviations (SD) or number of individuals (N) and percentage (%).

IG

(N = 28)

WG

(N = 29)

Variable M (SD) M (SD) p

Age (in years) 27.0 (7.52) 31.0 (14.0) 0.191
Body mass index 
(in kg/m2)*

22.1 (2.97) 23.9 (4.44) 0.087

Years of education 17.0 (2.63) 16.5 (2.85) 0.479
Self-compassion 2.92 (0.56) 2.94 (0.67) 0.834
Perceived stress 21.0 (6.35) 19.0 (6.35) 0.232
Sadness eating 3.24 (0.61) 3.39 (0.65) 0.372
Anxiety eating 2.81 (0.66) 2.62 (0.63) 0.261
Anger eating 2.87 (0.53) 2.87 (0.60) 0.987
Overall emotional 
eating

2.97 (0.44) 2.96 (0.52) 0.906

Variable N (%) N (%)
Sex (female) 25 (89.3) 23 (79.3) 0.306
Currently dieting 18 (64.3) 14 (48.3) 0.227

*One participant was excluded from analyses due to being an outlier in BMI 
(BMI > 40; > 2SD), which lead to BMI baseline differences.

189

https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
http://randomizer.org


Schnepper et al. Self-Compassion, Eating Behavior, and COVID-19

Frontiers in Psychology | www.frontiersin.org 4 October 2020 | Volume 11 | Article 595806

learned to be mindful and less critical about negative emotions, 
but rather see them as a part of being human. When starting 
the intervention, participants were instructed to follow the 
structure of the 2-week plan that indicated which exercise 
should be  done on each day. They were also encouraged to 
start a SC journal and to continue doing the exercises over 
the course of multiple weeks. The journaling exercises covered 
different, related topics: writing a letter about a perceived 
weakness regarding eating behavior to oneself from the 
perspective of a loving friend, reflecting on how participants 
would treat a friend in a similar situation, exploring the 
participants’ self-criticism when trying to improve their eating 
behavior, and finding alternative and less critical ways to 
motivate themselves. Further, they learned how to treat 
themselves kindly when experiencing food cravings, to recognize 
that unhealthy eating is not self-compassionate, and to find 
alternatives to reward themselves. The meditations contained 
compassionate breathing exercises, SC affirmations and soothing 
touch. Each meditation repeated in the 2nd week, while each 
journaling exercise was only done once.

Measures
Self-Compassion Scale, German Version
The German 26-item version (Hupfeld and Ruffieux, 2011) of 
the original scale (Neff, 2003a) consists of six subscales that 
assess three positive components of SC as well as three negative 
counterparts: Self-kindness (as opposed to self-judgment), common 
humanity (as opposed to isolation), and mindfulness (as opposed 
to over-identification). In previous studies, subscales were highly 
intercorrelated and best explained by an underlying construct 
of general self-compassion (Neff, 2003a; Hupfeld and Ruffieux, 
2011). Participants indicate how they typically act toward themselves 
in difficult times from 1 = “almost never” to 5 = “almost always.”  

An example item for self-kindness is “I’m kind to myself when 
I’m experiencing suffering,” an example for common humanity 
is “When I  feel inadequate in some way, I  try to remind myself 
that feelings of inadequacy are shared by most people,” and an 
example for mindfulness is “When I’m feeling down I  try to 
approach my feelings with curiosity and openness.” After reverse 
coding negative items, a sum score for SC can be  calculated. 
Internal consistencies in the present study were Cronbach’s 
α  =  0.910 for self-kindness, α  =  0.769 for common humanity, 
α = 0.706 for mindfulness, α = 0.726 for self-judgment, α = 0.765 
for isolation, α  =  0.606 for over-identification, and α  =  0.919 
for the overall scale at baseline and Cronbach’s α  =  0.859 for 
self-kindness, α  =  0.864 for common humanity, α  =  0.729 for 
mindfulness, α = 0.855 for self-judgment, α = 0.744 for isolation, 
α  =  0.640 for over-identification, and α  =  0.927 for the overall 
scale after the intervention phase (Hupfeld and Ruffieux, 2011).

Perceived Stress Scale, German Version
The German version (Klein et al., 2016) of the perceived stress 
scale (PSS; Cohen et  al., 1983) investigates the experience of 
psychological stress in the past month. It consists of 10 items 
(e.g., “In the last month, how often have you  been upset 
because of something that happened unexpectedly?”) which 
are answered on a scale from 1  =  “never” to 5  =  “very often.” 
In this sample, stress levels were considerably higher than in 
previous general population samples (Cohen et al., 1983; Klein 
et  al., 2016). Internal consistencies in the present study were 
Cronbach’s α  =  0.834 at baseline and Cronbach’s α  =  0.861 
after the intervention phase (Klein et  al., 2016).

Salzburg Emotional Eating Scale
The Salzburg emotional eating scale (SEES; Meule et  al., 2018) 
assesses changes in eating behavior in response to four emotional 

FIGURE 1 | Phases of the study design and number of participants who completed each phase. Participants that met eligibility criteria were invited to fill out the 
baseline questionnaire.
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states (happiness eating, sadness eating, anger eating, and  
anxiety eating). It consists of 20 items (e.g., “When I  am   
worried, …”), which are rated from 1  =  “I eat much less than 
usual” to 5  =  “I eat much more than usual.” In this study, 
we  included an overall scale of eating in response to negative 
emotions (i.e., sadness, anger, and anxiety), and each negative 
subscale separately. Internal consistencies in the present study 
were Cronbach’s α  =  0.826 for sadness eating, α  =  0.845 for 
anger eating, α  =  0.853 for anxiety eating, and α  =  0.878 for 
overall emotional eating at baseline and Cronbach’s α  =  0.854 
for sadness eating, α  =  0.857 for anger eating, α  =  0.813 for 
anxiety eating, and α  =  0.887 for overall emotional eating 
after the intervention phase (Meule et  al., 2018).

Body Mass Index
At baseline and post measurement, participants were asked to 
upload a photo of a scale showing the participants body weight.3 
This information was then used to analyze changes in BMI.

Statistical Analysis
Using SPSS 26 (IBM, 2019), independent t-tests were conducted 
to test for baseline differences between WG and IG. Further, 
2  ×  2 (Group  ×  Time) mixed ANOVAs were computed to 
test the pre-specified hypotheses on changes in outcome variables 
between pre and post measurement, and whether the intervention 
would interact with this change. Eta squared was calculated 
as an estimate for effect sizes, with η2  >  0.01 indicative of a 
small effect, η2  >  0.06 of a medium effect, and η2  >  0.11 of 
a large effect. For further analyzing the intervention effect on 
the other outcome variables, an SC change score was computed 
and grand mean centered. The PROCESS 3.5 macro for SPSS 
(Hayes, 2013) was used to build a mediation model with groups 
as a predictor for change scores of stress, BMI, and eating 
behavior, and the SC change score as a mediator.

RESULTS

Intervention Adherence
On average, participants in the IG reported that they completed 
an SC exercise on 11.5 of the 14 days (SD = 2.27). The exercises 
were estimated to be  moderately helpful (M  =  55.1 on a 
continuous scale from 0 to 100), with no difference between 
meditations and journaling exercises, p  =  0.125. With specific 
regard to the current lockdown situation, the exercises were 
somewhat helpful (M  =  43.3 on a continuous scale from 0 
to 100). Here, participants reported meditations to be  more 
useful, p  =  0.019.

Intervention Effects
Self-Compassion Scale
The overall SC score showed a main effect of Time, 
F(1,55)  =  7.26, p  =  0.009, η2  =  0.117, that was moderated by 

3 n  =  5  in the IG and n  =  6  in the WG did not own a scale and were not 
able to determine their weight due to the lockdown.

a Group × Time interaction, F(1,55) = 5.36, p = 0.024, η2 = 0.089. 
Post hoc tests showed that SC in the IG was higher after 
completing the intervention, t(27)  =  −3.10, p  =  0.004, while 
it did not change in the WG, t(28) = −0.32, p = 0.754. Further, 
there was a significant Group  ×  Time interaction for the 
subscales Self-kindness, F(1,55)  =  4.59, p  =  0.037, η2  =  0.077 
and Isolation, F(1,55)  =  4.33, p  =  0.042, η2  =  0.073. Self-
kindness in difficult situations increased, t(27) = −2.66, p = 0.013, 
and feelings of isolation in response to failure and negative 
mood decreased, t(27)  =  2.74, p  =  0.011, with no such effect 
in the WG, both ps  >  0.689. There was a main effect of Time 
for Over-Identification, F(1,55)  =  4.15, p  =  0.046, η2  =  0.070, 
and Humanity, F(1,55)  =  4.47, p  =  0.039, η2  =  0.075, but no 
interaction with group. No significant main effects or interactions 
were found for Mindfulness, Self-judgment, all ps  >  0.105. See 
Figure  2 for group differences in SC.

Perceived Stress Scale
A Group  ×  Time interaction, F(1,55)  =  5.70, p  =  0.020, 
η2 = 0.094 pointed to different time courses in the two groups. 
Figure  3A indicates that perceived stress decreased in the IG 
while it increased in the WG.

Salzburg Emotional Eating Scale
Analyzing the overall negative emotions scale revealed a main 
effect of time, F(1,55)  =  6.89, p  =  0.011, η2  =  0.111, that was 
moderated by a Group  ×  Time interaction, F(1,55)  =  4.08, 
p  =  0.048, η2  =  0.069. Overall emotional eating decreased in 
the IG, t(27)  =  2.89, p  =  0.008, and did not change in the 
WG, t(28)  =  0.50, p  =  0.618 (Figure  3B). For the subscale 
anxiety eating, there was a Group  ×  Time interaction, 
F(1,55)  =  7.73, p  =  0.007, η2  =  0.123. The IG ate less in 
response to anxiety, t(27)  =  2.44, p  =  0.021, while no change 
occurred in the WG, t(28)  =  −1.33, p  =  0.195 (Figure  3C). 
For anger eating, there was only a main effect of Time, 
F(1,55)  =  4.01, p  =  0.050, η2  =  0.068, but no interaction, 
p  =  0.586. Sadness eating did not show any main effects or 
interactions, all ps  >  0.135.

Body Mass Index
Analyzing changes in BMI for the 81% of participants who 
were able to provide a photo of their body weight showed a 
trend Group  ×  Time interaction, F(1,44)  =  3.81, p  =  0.057, 
η2 = 0.080. Post hoc tests showed a significant group difference 
at post measurement, F(1,47)  =  4.58, p  =  0.038, η2  =  0.089. 
Figure  3D shows that while BMI decreased in the IG, it 
increased in the WG.

Mediation Analysis
Perceived Stress Scale
Analyzing the PSS change score in a mediation model showed 
a direct effect of group on changes in SC, b = 0.23, t(55) = 2.32, 
p  =  0.024, and a direct effect of changes in SC on changes 
in perceived stress, b  =  −5.51, t(54)  =  −2.82, p  =  0.007. The 
direct path of group on changes in perceived stress was not 
significant, b  =  −2.35, t(55)  =  −1.58, p  =  0.120 (Figure  3A).
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Salzburg Emotional Eating Scale
Analyzing change scores in a mediation model showed a direct 
effect of group on changes in SC, b  =  0.23, t(55)  =  2.32, 
p = 0.024 There was a direct effect of group on overall emotional 
eating, b  =  −0.19, t(54)  =  1.41, p  =  0.022, but no direct effect 
of SC changes on overall emotional eating, b = 0.15, t(54) = 1.41, 
p  =  0.165 (Figure  3B). Group also had a direct effect of 
changes in anxiety eating, b = −0.43, t(54) = −3.29, p = 0.002, 
while changes in SC only had a direct effect on anxiety eating 
on a trend level, b = 0.33, t(54) = 1.92, p = 0.060 (Figure 3C).

Body Mass Index
Analyzing changes in BMI for the 81% of participants who were 
able to provide a photo of their body weight showed a trend 
Group  ×  Time interaction, F(1,44)  =  3.81, p  =  0.057, η2  =  0.080. 
Post hoc tests showed a significant group difference at post 
measurement, F(1,47)  =  4.58, p  =  0.038, η2  =  0.089. Figure  3D 
shows that while BMI decreased in the IG, it increased in the WG.

DISCUSSION

In this study, we  applied a mobile 2-week SC intervention to 
individuals that wanted to reduce their weight or improve 
their eating behavior during the COVID-19 lockdown. 
Intervention effects were compared to a waitlist control group, 
which only answered daily questionnaires without completing 

an exercise. As expected, the IG showed increases in SC, which 
was especially visible in an increase in self-kindness and a 
decrease in self-isolation. In the context of the lockdown, 
experiencing less isolation might be  particularly beneficial for 
mental well-being (Liu et  al., 2020). Further, perceived stress 
during lockdown decreased in the IG. This is in line with 
recent studies that showed the positive effect of a mindfulness 
intervention on anxiety and sleep quality during the COVID-19 
lockdown (Zheng et al., 2020). Mediation analyses showed that 
a reduction in stress was due to increases in SC in the IG, 
showing that training SC can be  a helpful tool to acquire 
stress coping skills. This is remarkable because reported stress 
in this sample was almost as high as in a sample of patients 
treated for work-related stress and mood disorders (Glasscock 
et  al., 2018), which shows the detrimental effect that the 
lockdown policies had on mental health.

The intervention also had a positive effect on emotional 
eating: the IG reported less eating in response to negative 
emotions, especially in response to anxiety. As the lockdown 
and uncertainties related to the spread of the virus has the 
potential to increase anxieties, which has been shown to 
negatively impact eating behavior (Scarmozzino and Visioli, 
2020), SC can pose a protective factor against the establishment 
of unhealthy eating habits. Further, BMI trend effects are in 
line with the previously reported protective role of SC against 
binge eating disorder (Pinto-Gouveia et  al., 2019). However, 
a lack of significant results might also indicate a conflicting 

FIGURE 2 | Group changes in overall self-compassion and for the subscales self-kindness and isolation before and after the 14-day intervention.
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effect of self-compassion: when feeling psychologically unwell, 
physiological long-term health might not be  prioritized. 
Consequently, self-kindness might lead to self-indulgence and 
an unhealthy but comforting snack might be  permitted  

(Mantzios and Egan, 2017; Egan and Mantzios, 2018). If future 
studies with a higher power show similar, more robust effects, 
this would be  especially valuable as studies show the potential 
weight gain during the lockdown (e.g., Di Renzo et  al., 2020). 

A

B

C

D

FIGURE 3 | Changes in (A), perceived stress, (B), eating in response to negative emotions, (C), eating in response to anxiety, and (D), body mass index (BMI) for 
the waitlist and intervention group before and after the 14-day intervention and mediating role of self-compassion for these changes with correlation coefficients. 
* = p < 0.05, SC, self-compassion; PSS, perceived stress scale; SEESemo, Salzburg emotional eating scale (overall emotional eating); SEESanx, Salzburg emotional 
eating scale (anxiety eating subscale); and BMI, body mass index.
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Unfortunately, not all participants were able to track weight 
changes since they did not own a scale, and due to the lockdown 
could not go elsewhere to weigh themselves. While other studies 
found a direct positive effect of SC components on eating 
behavior (Webb and Forman, 2013), mediation analysis showed 
no direct effect of SC on emotional eating or weight. Considering 
the increase in stress levels during the lockdown period (de 
Quervain et  al., 2020), which were reported to be  a cause for 
unhealthy eating behavior (Scarmozzino and Visioli, 2020), 
the decrease in perceived stress might have helped to eat more 
balanced and less in response to negative emotions. Again, a 
larger sample might help to clarify these effects that were 
significant on a trend level.

Besides the rather small group size, it has to be  noted that 
although compliance to do an SC exercise each day was very 
high, the perceived helpfulness of the SC exercises can 
be  improved. More guidance during the intervention phase, 
personalization of the training plan, and individualized diet 
or weight goals during the intervention period might help to 
increase the effect of the intervention. A long-term follow-up 
might help to determine the temporal stability of effects. In 
the waitlist group, participants filled out daily questionnaires 
on SC, eating behavior, mindfulness, and mood, which were 
needed for comparing EMA data in the two groups. However, 
this could have drawn the participants’ attention to these topics, 
thus creating an attenuated intervention effect. Lastly, we  did 
not preregister our hypotheses due to the limited amount of 
time in the lockdown situation. Future studies are planned to 
overcome these shortcomings and replicate findings.

Despite these limitations, this study has various strengths. 
Following recommendations of Rahimi-Ardabili et  al. (2018), 
we  tested the effect of an SC intervention and compared it 
to a waitlist control group, thus acquiring longitudinal and 
causal effects instead of mere correlational data. Effect sizes 
were either medium or large, highlighting the potential of our 
intervention. Further, we were able to apply the SC intervention 
in a highly stressful and potentially threatening time that 
affected everyone to some degree. Previous studies showed 
the risk for weight gain especially in vulnerable populations 
like individuals with obesity (Almandoz et al., 2020). Although 
the present study did not explicitly target overweight or obese 
individuals, we focused on individuals with an interest in weight 
loss who might face similar challenges during the lockdown. 

As face-to-face meetings were hardly possible during the COVID-19 
lockdown, the benefit that participants drew from the intervention 
is of high value. Research calls for e-mental health technologies 
to provide necessary interventions during the COVID-19 lockdown 
(Wind et  al., 2020). The use of a mobile smartphone app and 
the intervention and installation instruction via phone further 
made the intervention feasible as well as cost and time saving 
during the lockdown situation. In the future, it might also be used 
as an add-on to existing therapies. In conclusion, the present 
study provides promising data on the positive effect of SC 
interventions, which should be  transferred to regular daily life 
after the lockdown and to other vulnerable groups, e.g., individuals 
with obesity or an eating disorder.
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The Italian government adopted measures to prevent the spread of coronavirus 2019 
(COVID-19) infection from March 9, 2020, to May 4, 2020 and imposed a phase of social 
distancing and self-isolation to all adult citizens. Although justified and necessary, 
psychologists question the impact of this process of COVID-19 isolation on the mental 
health of the population. Hence, this paper investigated the relationship between 
neuroticism, boredom, fantasy engagement, perceived control over time, and the fear of 
COVID-19. Specifically, we performed a cross-sectional study aimed at testing an 
integrative moderated mediation model. Our model assigned the boredom to the mediation 
role and both the fantasy engagement and perceived control of time to the role of 
moderators in the relationship between neuroticism and the fear of COVID-19. A sample 
of 301 subjects, mainly women (68.8%), aged between 18 and 57 years (Mage = 22.12 years; 
SD = 6.29), participated in a survey conducted in the 1st-week lockdown phase 2 in Italy 
from May 7 to 18, 2020. Results suggested that neuroticism is crucial in coping with the 
COVID-19 pandemic, in line with literature showing high neurotic people having greater 
emotional reactivity and scarce resources to manage stress. We also found that people 
with high neuroticism tend to feel bored, and the relationship between neuroticism and 
boredom seems enhanced if one is involved in negative fantasies. Therefore, this result 
could also explain the positive effect between boredom and fear of COVID-19 we found 
in the current study. However, our data show that perceived control over time moderates 
the association between boredom and fear toward COVID-19. Having a high perceived 
control over time allows people to reduce boredom’s effect on fear of COVID-19. In 
conclusion, we retain that psychological treatment programs could improve the individuals’ 
perceived control over time to modulate anxiety toward the fear of COVID-19 and promote 
psychological well-being.
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INTRODUCTION

Since its first identification by the Wuhan Municipal Health 
Commission, China, the coronavirus 2019 (COVID-19) has 
become a pandemic (World Health Organization, 2020). The 
exceptionally high infection rate and relatively high mortality 
led the government’s advice of many countries for all citizens 
to move toward self-isolation and social distancing to reduce 
transmission rates, the risk of severe illness, and the impact 
on the acute health services. Regarding Italy, the lockdown 
started on 9 March 2020 with a first phase (from March 9, 
2020, to May 4, 2020) imposing to only one person for family, 
usually an adult, to go out for buying food or medicines and 
taking care of the relatives with special needs. Productive 
activities aimed to distribute and commercialize necessities (i.e., 
food, journals, and medicines) were allowed. Other kinds of 
activities were closed or permitted only with smart working.

Similarly, schools and universities were locked, and only 
distance learning activities were permitted. Physical or sports 
activities and other kinds of recreational activities such as going 
to the cinema, theater, pub, or restaurants were not authorized 
and joining friends at home. The government launched a second 
phase from May 4 to 18, 2020, maintaining smart working 
instead, but allowing some kinds of commercials (e.g., shops 
for baby clothes), professionals (e.g., psychologists), or factory 
activities. People were also left to do individual physical activities 
outside the houses or recreational activities such as going to 
restaurants for take-away and meeting relatives, but not friends 
at home. However, distance learning for students continued 
as the only permitted educational activities. Although justified 
and necessary, psychiatrists, and psychologists question the 
impact of this process of COVID-19 isolation on the mental 
health of the population (e.g., Lee et  al., 2020). People start 
developing a new fear of COVID-19, as recently described by 
Ahorsu et  al. (2020), and changing their social habits utterly 
and coping with new psychological demands.

From a psychological point of view, we  must consider that 
individual dispositions could make a difference along with other 
contextual variables. Although considering the importance of 
analyzing the entire spectrum of personality traits, in the current 
study, we  specifically focus on neuroticism as defined by the 
Five Factors Model (FFM; John and Srivastava, 1999; McCrae 
and Costa, 1999). According to FFM, neurotic people experience 
unpleasant emotions, such as anger, anxiety, depression, or 
vulnerability (John and Srivastava, 1999; McCrae and Costa, 1999). 
Some experimental researchers have found neuroticism is the 
most significant trait that leads people to more robust conditioned 
fear responses (e.g., Orleans-Pobee, 2017), consistently with theory 
of Eysenck (1965, 1967), and also suggesting that neurotic people 
are more sensitive to signals of punishment (Gray, 1976, 1982). 
Garcia and Zoellner (2017) reported that people with high levels 
of neuroticism perceive higher levels of risk and show attentional 
biases toward ambiguous stimuli. Hence, the authors suggested 
that both neuroticism and lack of predictability about the likelihood 
of feared events increase the degree to which fear generalizes 
(Garcia and Zoellner, 2017). A recent meta-analysis also showed 
that healthy individuals with high neurotic personality traits have 

a significantly greater generalization of fear of safe and novel 
cues and contexts (Sep et al., 2019). These outcomes are coherent 
with prior works reporting significant associations between 
neuroticism and adverse emotional outcomes in stressful life 
experiences (Penley and Tomaka, 2002). High neurotic individuals 
also have a high susceptibility to psychological distress (Watts 
et  al., 2019), inefficient coping with stress, and an inability to 
control urges (Ormel and Wohlfarth, 1991). They are also are 
prone to experiencing anxiety, anger, sadness, and disgust 
(McCrae, 1990; Schwebel and Suls, 1999).

Besides, the lockdown state imposed by the COVID-19 
pandemic has significantly changed our rhythms of life: time 
always flows the same, and in these conditions, one must 
learn to manage one’s time without using the daily “official 
timing” routines. Thus, the perceived control of time, defined 
as the perception of the individual’s control over how time 
has passed (Macan et al., 1990), becomes a crucial psychological 
variable. Scholars suggested that the individual’s perceived 
control over time has a mediator effect on time management 
behaviors on self-reported job performance, work and life 
satisfaction, role ambiguity, and job-induced and somatic tensions 
(Macan, 1994). Other studies also highlight how perceived 
control over time intervenes to modulate the relationship 
between personality dimensions and psychological well-being. 
Specifically, poor perceived control over time is associated with 
personality dimensions such as neuroticism (Feather and Bond, 
1994) and psychological stress, anxiety, or depression (Griffiths, 
2003; Chang and Nguyen, 2011). As well, during the COVID-19 
pandemic, individuals also live a series of “empty moments” 
they wish to fill with new activities such as reading, watching 
TV, or playing videogames, so devoting considerable time and 
resources to the pursuit of fantasy (e.g., daydreaming or doing 
multiplayer nonreality games). In all these daily activities, they 
could live a sort of fantasy engagement that is a “conscious 
and deliberate suspension of disbelief in nonreality. A person 
is said to be  engaging in fantasy if he  or she chooses to 
engage with an instance of nonreality as though it were reality. 
For example, a person watching a film portraying fictional 
events has been engaging in fantasy. Viewers likely know that 
the on-screen events are not happening. Nevertheless, they 
can choose to temporarily suspend this disbelief or awareness 
in the nonreality status of the film, allowing them to experience 
authentic affective responses to its content (e.g., crying, 
exhilaration)” (Plante et  al., 2017, p.  1).

However, we must distinguish between negative and positive 
fantasy engagement. The former refers to fantasies with harmful 
contents such as violence, sex, or antisocial themes that can 
amplify addiction and desire (Andrade et  al., 2012), leading 
people to maladaptive or dysfunctional behaviors. The latter 
refers to positive themes and has potential benefits, including 
healthy childhood development, motivating goal pursuit, and 
physical and psychological well-being (Overby, 2013). Styles 
of thought aimed at elaborating fantasies (i.e., the fantasy 
engagement) such as the daydreaming activities or the elaboration 
of possible scenarios, while watching a film or reading a book, 
can both represent useful mental distractors from perceived 
stress situations and to promote motivating actions in subjects 
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aimed at implementing health promotion behaviors such as 
exercise, or healthy diet (Sheeran et  al., 2013).

Finally, we  argue that coping with COVID-19 pandemic 
individuals might also feel annoyed or bored. This detrimental 
impact of boredom may, in turn, lead them to cope with 
various mental health conditions, such as traumatic head injury 
(e.g., Seel and Kreutzer, 2003), depression and anxiety (Sommers 
and Vodanovich, 2000), apathy (Ahmed, 1990), negative affect 
(Gordon et al., 1997), hostility and anger (Rupp and Vodanovich, 
1997), job dissatisfaction (Kass et al., 2001), and low achievement 
in school (Jarvis and Seifert, 2002).

Starting from the state of the art above-described, in the 
current study, we  aimed at analyzing the relationship between 
neuroticism, boredom, the fantasy engagement, the perceived 
control over time, and the fear of COVID-19 during the phase 
of social distancing. Specifically, we  tested a mediation-
moderation model (Figure  1), assigning the boredom to the 
mediation role and both the fantasy engagement and perceived 
control of time to the role of moderators in the relationship 
between neuroticism and the fear of COVID-19. Explicitly, 
we  stated the following hypotheses:

H1: Neuroticism is positively related to fear of COVID-19.
H2: Neuroticism is positively related to boredom.
H3a: Negative fantasy engagement is a moderator between 

neuroticism and boredom.
H3b: Positive fantasy engagement is a moderator between 

neuroticism and boredom.
H4: Boredom is positively related to COVID-19.
H5: Perceived control over time moderates the relationship 

between boredom and fear of COVID-19.
H6: Boredom mediates the relationship between neuroticism 

and fear of COVID-19.

MATERIALS AND METHODS

Participants
The Bioethics Committee of the University of Palermo has 
approved the current study (n. 2/2020). Participants gave written 

consent about the anonymity of data handling, according to 
the Declaration of Helsinki. A total of 301 subjects, aged 
between 18 and 57  years, with a mean age of 22.12  years 
(SD = 6.29), participated in the survey. Most of the participants 
were female (68.8%). Almost all participants came from southern 
Italy (85.7%). According to educational levels, almost all 
participants completed higher education (79.1%), while some 
have a degree (16.3%) or a middle school diploma (4.7%).

Procedure
The survey was made available on the distance learning university 
courses of the researchers. Participants were recruited by 
responding voluntarily to the survey administered online via 
Google Form in the 1st week of lockdown phase 2  in Italy 
from May 7 to 18, 2020. This choice is justified by wanting 
to observe the effects of more restrictive lockdown phase 1 
on the studied dimensions. The Google Form presented the 
study information sheet in the first section. Data were 
automatically collected when participants filled the Google 
Form online, reporting the electronic version of the assessment 
instrument consisting of demographic questions (i.e., gender, 
age, and education) and apposite measures of the studied  
variables.

Materials
Neuroticism Scale
We used the Neuroticism subscale of the 20-item Personality 
Inventory (PI; Caci et  al., 2014) for measuring neuroticism. 
In general, PI is a measure of personality traits as defined 
by the FFM (Costa and McCrae, 1992), and it has five subscales, 
consisting of four items related to one of the personality 
factors (i.e., Extroversion, Conscientiousness, Neuroticism, 
Openness, and Agreeableness). Each item scored on a five-
point Likert scale with anchors from 1  =  strongly disagree 
to 5  =  strongly agree. For the present study, we  analyzed 
only data from the Neuroticism subscale (example of item: 
I  am  relatively stable from an emotional point of view). 
We  computed the total score by averaging participants’ scores 
for each of the items of the scale. In the present study,  

FIGURE 1 | Theoretical model.
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a standardized Cronbach α coefficient was 0.70, similarly to 
those reported by Caci et al. (2014) in the first validation study.

Multidimensional State Boredom Scale
The Multidimensional State Boredom Scale (MSBS; Fahlman 
et al., 2013) is a 26-item scale measuring state boredom (example 
of item: I  am  stuck in a situation that I  feel is irrelevant). It 
consists of five subscales (i.e., Disengagement, High Arousal, 
Low Arousal, Inattention, and Time Perception) with item 
scoring on a five-point Likert scale having anchors from 
1 = strongly disagree to 5 = strongly agree. However, we assessed 
a general state of boredom by adding the scores given in all 
items. In the present study, a standardized Cronbach α coefficient 
of Overall boredom was 0.95.

Fear of COVID-19
The Fear of COVID-19 (FCV-19S) is a recent seven-item scale 
developed by Ahorsu et  al. (2020) to measure the fear of 
COVID-19 in the adult population (example of item: “I am most 
afraid of coronavirus-19”). Each item scores on a five-point 
Likert scale having anchors from 1  =  strongly disagree to 
5  =  strongly agree. We  computed the total score by averaging 
the participants’ scores for each of the items of the scale 
(Cronbach α  =  0.86).

Fantasy Engagement Scale
The Fantasy Engagement Scale (FES; Plante et  al., 2017) is an 
eight-item scale measuring positive (PFE) and negative (NFE) 
facets of fantasy engagement. For instance, “Fantasizing about 
this makes me more creative” is a PFE item, whereas “My 
interest in this fantasy has caused problems with my family 
and me” is NFE one. Participants rated their agreement with 
each of the eight items on a five-point Likert scale with anchors 
from 1 = strongly disagree to 5 = strongly agree. We computed 
the total score for PFE and NFE by averaging participants’ 
scores obtained for each of the items of the scale. In the 
present study, standardized Cronbach α coefficients were 0.86 
for PFE and 0.73 for NFE.

Perceived Control Over Time
The subscale of the Time Management Behavior Scale of  
Macan (1990) measures the individuals’ perception of control 
over their time usage (examples of item: I  feel in control of my 
time; I must spend much time on unimportant tasks). It consists 
of five items scored on a five-point Likert scale with anchors 
from 1  =  strongly disagree to 5  =  strongly agree. We  computed 
a total score by averaging the scores obtained by the participants 
for each of the items of the scale (Cronbach α  =  0.70).

Data Analysis
The first step was to calculate descriptive statistics and zero-order 
correlations. Second, we carried out preliminary analyses to verify 
the moderating effects of positive and negative fantasy engagement 
on the relationship between neuroticism and boredom using 

PROCESS model 2 (Hayes, 2012). An integrative dual-stage 
moderated mediation model using PROCESS model 21 (Hayes, 
2012) tested the research hypotheses. A dual-stage moderated 
mediation model is an integrative model consisting of the main 
effect, and one or more mediation or moderation effects. In the 
present study, the model tested the main effect of neuroticism 
on fear of COVID-19; the mediation effect in which boredom 
mediates the relationship between neuroticism and fear of 
COVID-19 (Stage 1); the moderation effects in which negative 
fantasy engagement moderates the effect of neuroticism on 
boredom and perceived control over time moderates the effect 
of boredom on fear of COVID-19 (Stage 2). All effects are 
measured simultaneously. Before testing the model, all variables 
were standardized (Hayes, 2013). The parameters were estimated 
using the bootstrap method with 1,000 samples and using a 
95% confidence interval (CI) and using the percentile method 
bias-corrected (Hayes, 2013). The parameters are significant if 
the CI does not include zero. To conclude, two simple slope 
analyses were performed to interpret the moderation effects.

RESULTS

Descriptive Statistics and Preliminary 
Analysis
Table  1 shows the means, standard deviations, and bivariate 
correlations between variables under study. The mean scores 
obtained are in line with the literature, except for fear of 
COVID-19, which is rather low (M  =  1.77; SD  =  0.61). This 
result would indicate that our sample has a little fear of the 
impact of COVID-19 on the most important aspects of everyday 
life. As for the demographic variables, only sex variable correlates 
with neuroticism (r = −0.134, p < 0.05) and fear of COVID-19 
(r = −0.269, p < 0.01). This result evidences that females stated 
higher scores on the scale measuring neuroticism and had a 
higher fear of COVID-19 than males. Neuroticism is positively 
correlated (p  <  0.001) with all the model variables except with 
perceived control over time with which it shows a negative 
relationship. If on the one hand positive fantasy engagement 
correlated with boredom only (r  =  0.131, p  <  0.05), negative 
fantasy engagement is positively correlated with neuroticism 
(r  =  0.408, p  <  0.01), boredom (r  =  0.131, p  <  0.05), and fear 
of COVID-19 (r = 0.144, p < 0.05) and negatively with perceived 
control over time (r  =  −0.353, p  <  0.01). As PROCESS does 
not allow to test a model that foresees two simultaneous 
moderating variables on the relationship between the independent 
variable and the mediating variable and a moderating variable 
on the relationship between the mediation variable and the 
dependent variable, we  carried out a preliminary analysis to 
verify whether positive and negative fantasy engagement moderates 
the relationship between neuroticism and boredom. The results 
of the moderation model (PROCESS-Model 2) suggest that 
positive fantasy engagement does not have a significant moderation 
effect [b  =  0.014, p  =  n.s., CI: lower level (LL)  =  −0.078 upper 
level (UL)  =  0.100], vice versa the negative fantasy engagement 
shows a significant effect (b = −0.104, p = 0.05, CI: LL = −0.192 
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UL  =  −0.018). This result, therefore, prevented us from testing 
Hypothesis 3b in the final model.

Hypothesis Tests
Table  2 shows the results in two steps of the research 
hypotheses. In Step 1, regressions results are reported without 
the interaction terms; in Step  2, the interaction terms have 
been added. An F test was used on the variation of R2 between 
Step  1 and Step  2 to verify if the interaction terms bring a 
greater understanding of the phenomenon. Hypothesis 1 
predicted that neuroticism is significantly associated with fear 
of COVID-19. As shown in Figure 2 and Table 2, neuroticism 
is positively associated with fear of COVID-19 (b  =  0.136, 
p  <  0.05, CI: LL  =  0.004 UL  =  0.268). This result would 
mean that subjects with higher neuroticism scores tend to 
be  more feared about the impact of COVID-19 on daily life. 
Hypothesis 2 predicted that neuroticism is positively associated 
with boredom. This hypothesis is also confirmed (b  =  0.512, 
p  <  0.001, CI: LL  =  0.415 UL  =  0.613). The more neurotic 
subjects would tend to feel more bored. Hypothesis 3a 
established that negative fantasy engagement moderates the 
direct relationship between neuroticism and boredom. This 
hypothesis is confirmed, in fact, it has a negative and significant 
interaction effect (b  =  −0.115, p  <  0.01, CI: LL  =  −0.199 
UL  =  −0.029).

The simple slope analysis (Figure  3) indicates that subjects 
with high neuroticism and more engaged in negative fantasies 
are those who will be  most bored; conversely, subjects with 
low levels of neuroticism and low tendency to implicate 
themselves in negative fantasies tend to have shallow levels 
of boredom.

Hypothesis 4 stated that boredom has a direct effect on 
fear of COVID-19. This hypothesis is confirmed. Boredom is 
positively associated with fear of COVID-19 (b = 0.15, p < 0.05, 
CI: LL  =  0.002 UL  =  0.301).

Hypothesis 5 established the effect of the moderating 
role of perceived time control on the relationship between 
boredom and fear of COVID-19. In fact, a negative significant 
effect is indicated in Table  2 (b  =  −0.10, p  <  0.05,  

CI: LL  =  −0.193 UL  =  −0.001). As shown in Figure  4, subjects 
with high boredom and low perceived control over time 
tend to have higher scores on the fear of the COVID-19 
scale than subjects with low boredom and low perceived 
control over time.

Hypothesis 6 corroborated the entire model’s indirect 
conditional effects (Table 3). This analysis indicates three stages 
where significant effects are present. These stages coincide with 
low scores on the perceived control over time scale, confirming 
the moderated mediation effect of the entire model.

DISCUSSION

The current study tested a moderate-mediation model seeking 
suggestions to reduce perceived fear of COVID-19, given 
the numerous pieces of evidence of the indirect impact of 
COVID-19 on the mental health of worldwide populations 
(Li et  al., 2020). We  collected data in a sample of Italian 
participants after phase 1 of the quarantine imposed on 
them by the government to better cope with the virus’s 
spread. This lockdown led to a drastic change in lifestyle 
since people not only reduced at minimum their physical 
and social relationships but also have had to face a series 
of potential physical or mental health problems like distress 
(Cheval et  al., 2020; Satici et  al., 2020) as far as even suicide 
(Mamun and Griffiths, 2020).

Our results evidenced that neuroticism is crucial in coping 
with the COVID-19 pandemic. Indeed, we found that neuroticism 
is positively associated with the fear of COVID-19, in line 
with literature showing its associations with many other fears 
as, for example, the fear of pain (Goubert et  al., 2004), the 
fear of loss (Blackwell et  al., 2017), and the fear of death 
(Loo, 1984). This result confirms the descriptive definition of 
the neurotic personality. High neurotic people show greater 
emotional reactivity and have scarce resources to manage stress 
(Larsen and Ketelaar, 1999). Hence, in the presence of a 
condition where it is impossible to control the situation, likewise 
the COVID-19 pandemic, they will tend to develop fear 
(Gunthert et  al., 1999).

TABLE 1 | Descriptive statistics and zero-order correlations.

Mean SD 1 2 3 4 5 6 7 8

1 Sex (0 = F, 1 = M) - - 1
2 Age 22.120 6.293 0.039 1
3 Education - - −0.015 0.239** 1
4 Neuroticism 2.605 0.730 −0.134* −0.046 0.008 1

5
Positive fantasy 
engagement

3.135 1.000 −0.044 −0.072 −0.020 0.027 1

6
Negative fantasy 
engagement

1.741 0.739 0.008 0.046 0.079 0.408** 0.171** 1

7 Boredom 2.641 0.854 −0.075 −0.092 0.030 0.593** 0.131* 0.394** 1

8
Perceived control 
over time

3.323 0.709 −0.129* 0.034 −0.049 −0.375** −0.101 −0.353** −0.561** 1

9 Fear of COVID-19 1.769 0.692 −0.269** −0.033 −0.024 0.255** 0.008 0.144* 0.266** −0.127**

N = 301; *p < 0.05; **p < 0.01.
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Following the results of our second hypothesis, we  also 
found that neuroticism is related to boredom. This result 
is consistent with other studies in individual differences 
(Mercer-Lynn et  al., 2013) and could depend on the lack 
of purpose typical of the neurotic trait. People with high 
neuroticism tend to have no purpose in life, which would 
cause them to feel bored (Bond and Feather, 1988). 
Furthermore, our results show that the relationship between 
neuroticism and boredom seems enhanced if one is involved 
in negative fantasies. Plante et  al. (2017) have reported a 

significant relationship between involvement in negative 
fantasies and denial of daily problems. So, the lack of purpose 
typical of subjects with an important neurotic trait and the 
tendency to deny daily problems would enhance their 
boredom feeling.

We also found a significant positive association between 
boredom and fear of COVID-19. This is probably due to the 
fact that boredom is a temporary state linked to a lack of 
external stimulation and not only an effect of individual 
differences (Vodanovich, 2003). Indeed, contextual factors 

TABLE 2 | Coefficient estimates for the moderated mediation model.

Dependent variable: boredom Dependent variable: fear of COVID-19

Step 1 Step 2 Step 1 Step 2

B SE t B SE t B SE t B SE t

Constant 0.003 0.057 0.000 0.047 0.048 0.962 0.002 0.056 0.000 −0.054 0.060 −0.892
Neuroticism 0.512 0.051 10.104*** 0.514 0.050 10.247*** 0.114 0.068 1.682 0.136 0.067 2.032*

Negative fantasy 
engagement

0.186 0.050 3.702*** 0.245 0.055 4.496***

NEU × NFE −0.115 0.043 −2.651**

Boredom 0.170 0.076 2.238* 0.151 0.076 1.992*

Perceived control 
over time

−0.022 0.067 −0.335 −0.016 0.067 −0.247

BOR × PCOT −0.100 0.049 −1.982*

Covariates
Sex −0.070 0.058 −1.218 −0.002 0.046 −0.048 −0.245 0.056 −4.388*** −0.240 0.055 −4.297***

Age −0.102 0.059 −1.726 −0.083 0.047 −1.780 0.007 0.056 0.129 0.004 0.057 0.085
Educational level 0.054 0.059 0.905 0.024 0.047 0.505 −0.036 0.056 −0.654 −0.041 0.055 −0.735
R2 0.386 0.400 0.144 0.155
R2 change 0.014 0.011
F 7.027 3.942
p <0.01 <0.05

N = 301; *p < 0.05; **p < 0.01; ***p < 0.001.

FIGURE 2 | Empirical model.
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such as monotony, repetitiveness, lack of novelty, or having 
little to do might cause boredom (e.g., van Hooff and van 
Hooft, 2017). Although boredom may sometimes instigate 
positive behaviors such as reflection, creativity, and prosocial 
behavior (van Tilburg and Igou, 2017), it is more commonly 
associated with individuals’ adverse outcomes. For instance, 
negative outcomes of boredom might include reduced 
motivation and effort (Pekrun et  al., 2010), frustration (van 
Tilburg and Igou, 2017), and distress (Melamed et  al., 1995; 
van Hooff and van Hooft, 2017). Previous works have  
already shown the relationship between boredom and fear  
(Brotherton and Eser, 2015) and reported that high feeling of  
boredom is related to the tendency to paranoid ideas 

(Von Gemmingen et  al., 2003). This could, therefore, explain 
the positive effect between boredom and fear of COVID-19 
we  found in the current study.

Besides, our data show that perceived control over time 
moderates the association between boredom and fear toward 
COVID-19. Having a high perceived control over time allows 
people to reduce the effect of boredom on fear of COVID-19. 
This finding is consistent with prior works demonstrating 
that boredom might determine individual differences in the 
subjective perception of the passage of time (Watt, 1991). 
Specifically, high boredom individuals usually have a subjective 
perception of the slow passage of their “mental” time, but 
not a slow perception of the objective passage of the “official 

FIGURE 3 | The effect of interaction between neuroticism and negative fantasy engagement on boredom.

FIGURE 4 | The effect of interaction between boredom and perceived control over time on fear of coronavirus 2019 (COVID-19).
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time” measured by the clock (Watt, 1991; Cardaci, 2000), so 
experiencing negative feelings or emotions. Conversely, the 
improvement in perceived control over time has a significant 
effect on modulating anxiety disorders (Gallagher et al., 2013). 
Moreover, it could also promote psychological well-being 
(Chang and Nguyen, 2011).

We must evidence that our sample’s gender composition, 
with a high predominance of females, might be  responsible 
for the present results. However, our findings are in line 
with previous literature, which evidenced well-documented 
gender differences in neuroticism and showed females reporting 
higher scores than males (see for a review Schmitt et  al., 
2017). Moreover, recent study findings indicate boredom has 
been increasing among young over the past several years, 
with more significant increases among females. Such increases 
in the perceived levels of boredom in females are concomitant 
with recent increases in mental health difficulties (Weybright 
et  al., 2020). Researchers typically find females reporting 
lower levels of subjective well-being and higher tendency 
on depression than males, mainly due to women’s enhanced 
negative emotional responsivity (Schmitt et al., 2017). Finally, 
women also have higher time management skills in different 
behavioral domains such as domestic outsourcing or housework 
shares (Craig and Baxter, 2016), and academic performance 
(Trueman and Hartley, 1996).

LIMITATIONS AND FUTURE DIRECTION

Although our tested model offers a first view for understanding 
the processes underlying the fear of COVID-19, the present 
study has some limitations to report. First, the sample consists 
of university students with predominantly female gender. This 
limit does not allow generalizing the results to the entire 
population. Future research is necessary on more representative 
samples. A second limitation is the study’s cross-sectional design, 
which does not determine the cause–effect relationship between 
the variables. A third limitation is that we  have used self-report 
measures in the current work, causing common-method bias 
(Podsakoff et al., 2003). To overcome these limitations, we would 
carry out future studies based on a longitudinal design since 
they give more information about the causality of the effects 
and minimizes the common-method bias.

CONCLUSION

Despite its intrinsic limitations, we  deem that the current 
study results could contribute to understanding psychological 
variables crucial for evidencing individual differences in coping 
with the fear of COVID-19, helping mental health practitioners 
develop treatment programs in the forthcoming months. 
Because of the moderating role of fantasy engagement on 
the relationship between neuroticism and boredom, we believe 
that specific clinical and/or educational programs should aim 
to improve people’s abilities to develop positive fantasies about 
their future. Cultivating positive fantasies about goal completion 
could be  an excellent motivational exercise for persisting in 
future goal pursuit (Oettingen and Mayer, 2002), so contrasting 
the negative effect of the association between neuroticism 
personality trait and boredom. Indeed, scholars reported 
motivational benefits of positive fantasies in the context of 
academic performance (Gollwitzer et  al., 2011), exercise and 
healthy eating (Sheeran et  al., 2013), and persistence despite 
adversity (Kappes et  al., 2012). As well, in light of the 
moderating role of perceived time control on the relationship 
between boredom and fear of COVID-19, treatment programs 
in mental health should aim to improve time management 
strategies in individuals so balancing the negative effect of 
the association mentioned above. Time management behaviors 
positively predict psychological well-being (Macan, 1996; 
Griffiths, 2003; see McKee-Ryan et  al., 2005).

In addition to providing essential elements for reflection 
about mental health programs for individuals, our results suggest 
practical implications for the development of social policy 
interventions to address situations of psychological vulnerability 
that, while not at the heart of the health emergency, risk 
producing long-term effects and high social costs. Moreover, 
the pandemic’s current scenario does not entirely exclude the 
possibility of new lockdown situations capable of significantly 
affecting the mental balance of young people. Hence it would 
be  useful to develop, especially within the school context of 
all levels, albeit remotely, social-psychological programs that 
emphasize positive fantasies, creativity, time management, and 
motivation. Above all, young people, deprived in many cases 
of the necessary social face to face interactions, need to 
experience boredom constructively, through adequate time 
management. In this vein, the Italian Ministry of Education 
has recently published guidelines for school managers stressing 
the necessity of having psychologists inside the schools.
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COVID-19 outbreak is a sudden and devastating global pandemic in which the control
of the spread is highly dependent on individual reactions, until the development of a
vaccine and adequate treatments. Considering that older adults are at high risk for
COVID-related medical complications and mortality, the present study focuses on the
age-related differences on the adoption of protective behaviors during the initial stages
of this outbreak, while accounting for the role of sociodemographic, COVID-related,
perceived risk, and psychosocial variables (i.e., anxiety, optimism, fear of death, and
social isolation) in this relation. The study sample included 1696 participants, aged
between 18 and 85 years old, who completed an online survey during the initial stages
of the first COVID-19 outbreak in Portugal. Overall, results reveal that the engagement
in protective behaviors declines with advancing age and that older adults show a
pattern toward lower perceived risk compared with middle-aged adults. Multicategorical
mediation analyses show that anxiety, optimism, fear of death, and social isolation
significantly mediate age effects on protective behaviors. Specifically, both anxiety and
fear of death increase protective behaviors via higher perceived risk in the middle-aged
and in the younger groups, respectively. Optimism directly predicts protective behaviors
in the middle-aged groups, while social isolation reduces protective behaviors in the
younger and older-aged groups. Results are discussed in terms of its implications for
public health policies.

Keywords: pandemic (COVID-19), aging, risk, protective behaviors, anxiety, fear, social isolation, optimism

INTRODUCTION

On December 31, 2019, the World Health Organization (WHO) was informed of a cluster of cases
of severe acute respiratory syndrome of unknown etiology in Wuhan, Hubei province of China
(WHO, 2020a). A novel coronavirus–the SARS-CoV-2–was identified as the cause of the COVID-
19 respiratory disease. On March 11, COVID-19 was officially recognized as a global pandemic and
was followed by calls for governments’ actions to stop the spread of the virus (WHO, 2020b).

In European Union, the first cases were reported on January 25 (WHO, 2020c). 2 months
later, there were more than 1.000.000 of confirmed cases and 100.000 deaths with Spain, Italy,
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France, and Germany being the most affected countries. Despite
the official mitigating measures (e.g., closure of borders, non-
essential services, and schools, appeal for teleworking and
voluntary home curfew, declaration of states of emergency),
the spread of a virus seems to be highly dependent on rapid
changes of population’ behavior, namely in what regards the
engagement in protective behaviors, such as hygiene practices
and social distancing (Bish and Michie, 2010; Wise et al., 2020).
Thus, the individuals’ ability to perceive the risks associated with
virus transmission is of critical importance to boost protective
behaviors during the outbreak.

A review of 26 studies (Bish and Michie, 2010) demonstrated
that the perceived vulnerability of becoming infected shapes
indeed protective behaviors. Those reporting higher perceived
risk during SARS 2003 and H5N12004 outbreaks seem to
be more likely to take precautionary measures against the
infection (Leung et al., 2003; Brug et al., 2004; Fielding et al.,
2005; Tang and Wong, 2005). Another recent review of 14
studies (Webster et al., 2020) showed that individuals who
perceived SARS, Ebola, and H5N1 to be riskier in terms of
transmission and severity adhered to a greater extent to the
quarantine, especially at the second outbreak wave. Seminal
research on COVID-19 further revealed that protective behaviors
(e.g., to wash hands and to stay at home) were more frequent
5 days after the first assessment due to growing risk awareness
(Wise et al., 2020).

From the evidence on a link between perceived risk
and protective behavior, a necessary second step is to
search for risk/protective factors that may be mediating
and moderating this relation. The current study focuses on
aging and psychological individual differences effects in risk
perceptions and protective behaviors during the first days of
the COVID-19 outbreak. The relevance of these factors for a
comprehensive understanding of risk-taking during epidemics,
especially in those at high-risk for medical complications and
mortality, will be discussed below.

Aging
In Europe, 18% of the population has more than 65 years
old (Population Reference and Bureau, 2020). At 65 years,
European citizens could expect to live about an additional
20 years and the number of centenarians is projected to
be more than half a million by 2050 (Eurostat, 2019). The
structural process of demographic aging poses several challenges
during outbreaks in which the older groups are at high-risk
for medical complications and mortality. Although all age
groups can contract COVID-19, individuals aged above 65 years
face more risks of developing severe illness, especially due
to cumulative health conditions that are likely to come with
aging (European Centre for Disease Prevention and Control,
2020). Subsequently, it is of critical importance to assess
to what extent the elderlies feel more susceptible to being
affected by COVID-19, and how this perception, alongside
some psychological processes, affects their commitment with
quarantine and protective behaviors.

Although it is commonly assumed that older adults are more
risk-averse than their younger counterparts, the results are mixed.

Older adults report lower levels of impulsivity and sensation-
seeking (e.g., Spinella, 2007), but do not differ in pathological
gambling rates (Welte et al., 2001). One explanation for this
inconsistency is that attitudes toward risk are not a single trait but
rather an interaction between individual differences and specific
situations (Bonem et al., 2015).

Previous studies conducted during epidemics do not provide
clear evidence on this matter. Some studies demonstrate that
elders were more likely to undertake appropriate measures
against SARS 2003 (e.g., Lau et al., 2003; Leung et al., 2003;
Vijaya et al., 2005), while others indicate that older individuals are
less likely to follow the recommendations for preventing SARS
(Wong and Tang, 2005) and H1N1 (Rubin et al., 2009). For
instance, elders perceived lower risk from buying live chickens
in the H5N1 epidemic (Fielding et al., 2005), and seemed to
not intend to be vaccinated (Bish and Michie, 2010). Finally,
there are studies reporting no relation between age and protective
behaviors in both SARS 2003 affected (Tang and Wong, 2005) and
non-affected areas (Brug et al., 2004).

From this standpoint, the current work intends to analyze
the role of risk perceptions on protective behavior as a
function of aging during the COVID-19 outbreak. The first
evidence on COVID-19 revealed that age does not moderate
the link between risk perceptions and protective behaviors
(Wise et al., 2020), but these conclusions were retrieved from
a younger sample. Considering that relations can be complex,
and the results may not be straightforward, the current study
further explores group differences in relevant sociodemographic
characteristics (e.g., education, health problems, traumatic
experiences) and COVID-related variables (e.g., access to
information, similar symptoms in the past days, diagnosis among
one’s acquaintances). Additionally, psychological dimensions are
good candidates to deepen our knowledge on aspects mediating
preventive measures.

Aging is associated with a “positivity effect” on cognitive
and affective processing. That is, older adults exhibit a decline
in the processing of negative stimuli compared to the younger
counterparts, with intact or enhanced processing of positive
stimuli (see Mather, 2016). Such findings have been interpreted
within the framework of socio-emotional selectivity theory,
whereby changing time horizons may lead to the prioritization
of emotionally relevant goals (Charles and Carstensen, 2010).
Considering that cognitive and affective processing may
modulate risk perceptions and protective behavior, our goal is to
unveil the relations between aging and individual differences on
psychological dimensions related to positive and negative affect
during the initial stages of the COVID-19 outbreak (i.e., first
period of the mandatory quarantine for all the national citizens
during the Emergency State).

Anxiety
Previous studies on SARS, H1N1, and H5N1 reveal that moderate
levels of anxiety can lead to appropriate preventive responses
to avoid risky behaviors (Leung et al., 2003; Vijaya et al., 2005;
Rubin et al., 2009; Bish and Michie, 2010), probably due to higher
perceived risk in anxious individuals (Fielding et al., 2005; Vijaya
et al., 2005). In the COVID-19 outbreak, Wang et al. (2020)
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showed that about one-third of the participants reported
moderate-to-severe anxiety and that the preventive behaviors of
the last two weeks reduced anxiety levels. That is, the effects
seem to be recursive: higher levels of anxiety may foster the
practice of caution behaviors in the first stage, which will reduce
the worries about contamination later. Nonetheless, the balance
for an “adaptive anxiety” to this context is delicate: excessive
anxiety triggers panic reactions that are often disproportional
to the real risks, while the lack of anxiety brings inertia for
prevention (Leung et al., 2003). In this line, the decline of
negative affect in the elders, such as anxiety levels, may be a
risk factor for decreasing risk perceptions and, consequently,
protective behaviors.

Epidemiologic surveys have systematically found that current
and lifetime anxiety disorders are less prevalent in older than
younger adults (e.g., Kessler et al., 2005), a finding that is
independent of race, marital status, cognitive function, and
medical comorbidity (Flint et al., 2010). However, one study
on COVID-19 found that individuals under 18 years old
had the lowest scores on psychological distress (i.e., anxiety
and depression), while younger and older groups aged above
60 years reported the highest scores (Qiu et al., 2020). The
authors proposed that the older group may be more concerned
about their survival. Wang et al. (2020) pointed out indeed
that the history of chronic illness, but not age, emerged as
the main predictor of anxiety during this epidemic. From
these results, it is important not only to gather evidence
on how anxiety modulates risk assessment and preventive
conducts but also to clarify how individual characteristics
expected to co-vary with age may act either as risk or
protective factors. For example, age-related health problems
may increase cautionary attitudes, but lower educational levels
and previous traumatic experiences in this population are
expected to reduce protective behavior (Fielding et al., 2005;
Bish and Michie, 2010).

Fear of Death
The fear of death is a natural phenomenon during outbreaks.
The number of deaths increases exponentially every day, and the
acute and severe nature of the disease, as well as the uncertainty
around the illness outcomes, inherently raises concerns around
death (Sze and Ting, 2004; Mok et al., 2005). For instance,
people who survived Ebola 2013–2016 and SARS 2003 epidemics
tend to disclosure more fear of death (Mok et al., 2005; Van
Bortel et al., 2016). Moreover, Wang et al. (2020) reported that
a lower perceived chance of surviving to COVID-19 if infected
was associated with higher levels of stress. Thus, the fear of death
may be increased in groups at higher risk for mortality and may
emerge as a protective factor for engaging in preventive measures
(Sze and Ting, 2004).

Yet, paradoxically, the oldest of the elderly report no fear of
death (Johnson and Barer, 1997). The large body of literature
suggests that this fear is greater among younger adults, peaking
around middle age and declining with aging (Fortner et al.,
2000; Thorson and Powell, 2000; Cicirelli, 2002; Russac et al.,
2007). Despite needing further investigation, the reduction of a
negative affective state as fear of death may reduce the influence

of health concerns and modulate older adults’ attitudes toward
the COVID-19 pandemic.

Optimism
To anticipate the future is a critical aspect to guide behavior,
namely in new situations as outbreaks. One of the most consistent
findings is that our brain is not accurate when making inferences
about the future. Humans tend to overestimate the probability
of positive events and underestimate the negative ones, which is
particularly true for health problems (Weinstein, 1984; Chapin,
2001; Sharot, 2011). Individuals tend to think that their chances
of having health problems are lower than their peers (Weinstein,
1984). Even in the face of negative disconfirming evidence, there
is a resistance to change the optimistic expectation (Sharot,
2011). From an evolutionary perspective, this bias is adaptive
to human life (e.g., expecting positive outcomes reduces anxiety
and increases performance). Greater optimism is associated with
exceptional longevity (Lee et al., 2019), and with the maintenance
of healthy aging over time (Kim et al., 2019). However,
the underestimation of risks may reduce protective behaviors
essential for survival and, subsequently, the vulnerability to
such hazards (Weinstein, 1984; Sharot, 2011). This means that
excessive optimism may generate reactions based on a perception
that does not match the real outbreak scenario.

In a SARS 2003 unaffected area, Brug et al. (2004) evidenced
that only 5% of the individuals were worried about becoming
infected by SARS themselves in the future. Although SARS is
an infectious disease, the participants estimated the chances of
becoming infected as lower than having a heart attack or cancer.
In accordance with previous findings, this percentage was slightly
higher when assessing the risk for their families (8.3%), with
33% of the respondents rating their risk as being smaller than
for their peers of the same sex and age. Wise et al. (2020) also
found that participants underestimated their risk for COVID-
19 infection compared to the average person in the country.
Importantly, 5 days later, the researchers observed rapid increases
in the perception of own’s risk, which were driven by more
realistic perspectives and lead to meaningful outcomes in terms
of reducing risky behaviors for transmission (Wise et al., 2020).
This suggests that as the outbreak progresses and the threat gets
closer, individuals became more aware of the possibility of getting
infected and of the severity of the outcomes, probably because
awareness raises from records of diagnosis among acquaintances,
from checking similar symptoms, and from the availability of
information from media and social networks that ease instances
to be recalled and brought to mind (Pachur et al., 2012).

Few studies to date have addressed the effect of age on
optimism, and the results are inconsistent (Chowdhury et al.,
2014). For instance, one study found that younger, rather than
older adults, outlook future with more optimism (Lachman et al.,
2008), while an increase in dispositional optimism was observed
in a sample aged from 55 to 99 years (Lennings, 2000). Of
importance to this topic, Chapin (2001) uncovered a negative
association between age and self-protective pessimism toward
health risks. This former evidence suggested that variations in a
positive affective state, such as optimism, may shape older adults’
propensity to risky behaviors in a pandemic context.
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Social Isolation
Social connection among conspecifics is a defining characteristic
of humans as social species and thus the lack of stable social
bonds naturally threatens human life (Cacioppo and Cacioppo,
2014). Holt-Lunstad et al. (2015) demonstrated that measures
of social isolation and loneliness are associated with increased
rates of mortality (about 30%). Despite inconsistent findings (e.g.,
Cacioppo and Hawkley, 2003), previous studies suggest that these
outcomes may be explained, at least partly, via the absence of
health-promoting behavior co-occurring with social isolation and
feelings of loneliness (Lauder et al., 2006; Hawkley and Cacioppo,
2010; Holt-Lunstad et al., 2015; Hämmig, 2019).

Individuals who are socially disconnected are less exposed
to multiple sources of information and normative pressures
from their relatives (Cacioppo and Hawkley, 2003), which can
minimize the adoption of protective behaviors. Additionally,
those individuals lacking support seem to be less motivated
to adhere to socially defined standards (Lauder et al., 2006;
Hawkley and Cacioppo, 2010). As a result, the actual or perceived
social connection may accelerate health-promoting behaviors
during pandemics.

In Europe, 2 to 16% of the adult population has no one to
ask for help if they need it, and over 1 in 10 persons aged
65 or more has no interaction whatsoever with friends, either
personally or in other ways (Eurostat, 2010). Considering that
the risk for social isolation increases with age, older adults can
easily develop unhealthy habits (Novotney, 2019). Those without
social support will further need to interrupt the quarantine to
get supplies more often and, consequently, will be more exposed
to COVID-19 (Jones, 2020). Thereby, it is important to identify
the risks of social isolation among older adults, and how social
isolation may influence older adults’ disability to behave safely
during pandemics.

Current Study
The emergence of risk perceptions and protective behaviors
during outbreaks might interact with aging and a set of
psychosocial dimensions associated with positive and negative
affect. From the current state of the art, the present study
aims: (1) to analyze risk perceptions and the frequency of
protective behaviors in older adults during the initial stages
of the COVID-19 in Portugal, (2) to explore age-group
differences in sociodemographic characteristics (e.g., educational
level, health problems, traumatic experiences) and COVID-
19 awareness (e.g., information exposure, similar symptoms
in the past days, diagnosis among one’s acquaintances) that
may influence risk perceptions and frequency of protective
behaviors, and (3) to search for the mediating effects of risk
perceptions, anxiety, optimism, fear of death, and social isolation
on protective behavior as a function of age. This comprehensive
analysis is essential to produce scientific knowledge that
may be useful to develop prevention strategies targeting
psychosocial dimensions explaining the risk-taking behavior
in the early stages of a pandemic, especially in groups
at risk for medical complications and mortality due to
COVID-19.

MATERIALS AND METHODS

Procedure
A cross-sectional online survey was developed on Qualtrics
Software to access the individual responses to the COVID-
19 outbreak. The survey was carried out during the first
mandatory quarantine for all national citizens during the
Emergency State (March 20–April 02). The responses were
collected from March 25 to April 02, to allow the collection of
the precautionary behaviors from the previous 5 days and after
the imposition of quarantine and behavioral restrictions declared
by the Government. Considering the recommendations for
isolation and to minimize face-to-face interactions, participants
were recruited by online advertisements on social media of
the university campus and by a snowball sampling strategy,
encouraging participants to disseminate the survey to their older
relatives and friends. This study was approved by the Local
Ethical Committee. All the participants gave informed consent
and had the opportunity to read the study information before
starting the survey.

Sample
A total of 1892 subjects participated in this study. However,
174 participants did not complete any COVID-related section of
the survey and were removed from the analysis. From the 1718
responses, we additionally excluded 22 participants: 14 included
other information than age on the age entry field, two provided
atypical response contents, and six completed the survey with an
atypical time duration (i.e., less than 2/3 of the expected time).

The final sample included 1696 individuals (30% male) aged
between 18 and 85 years old (M = 41.9 years, SD = 16.5).
Most of the sample completed the university (69.9%) or the
secondary school (23.9%). For those actively working (62.3%),
69.3% are using teleworking. Only 10.8% of the participants
were retired (retirement in Portugal is currently at the age of
66 years and 5 months). The zone of the residence covered
all the Portugal mainland geographic regions (North = 61.1%;
Central = 22.1%, South = 15.7%) and archipelagos (Madeira
and Azores = 0.5% each) and were represented by both rural
(23.8%) and city areas (76.2%). Regarding COVID-19, the mean
time of quarantine reported by the included participants was
of 14.4 days (SD = 6.3). 15.5% of the sample reported at least
one COVID-related symptom in the past two weeks and 6.0%
said they know someone with a confirmed diagnosis. 30.4%
disclosed having at least one of the high-risk medical conditions
for COVID-19 mortality. 41.1% also reported a past traumatic
event. The time of search for and exposure to COVID-related
information ranged from less than 1 h to around 1–3 h (89.1%)
and was mainly accessed through TV newscasts (88.4%) and
social media (80.5%), followed by the reports from the Portuguese
Government Health Department (77.1%), newspapers (61.1%),
WHO (60.3%), and word of mouth (35.3%).

Survey Development
The survey collected information on sociodemographic
characteristics (e.g., medical conditions, past traumatic
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experiences) and COVID-19 (e.g., exposure to information,
COVID-19 symptoms in the past week, known COVID-19
diagnosis in relatives or close friends). Then, we assessed the
perceived risk of COVID-19 based on the estimates of COVID-19
spread compared with the flu (i.e., number of persons who will
be contaminated by COVID-19 and the seasonal flu this year
in Portugal), COVID-19 contamination (i.e., the probability
of becoming infected by COVID-19 in the future and the
probability of infecting someone with COVID-19 in the future
from a slider ranging from 0 to 100), COVID-19 reactions (i.e.,
classification of the reaction of the Portuguese Government and
of the citizens using response scale ranging from 1 = too extreme
to 5 = very insufficient), and penalties for those not following
some important practices to mitigate the risks associated with the
COVID-19 dissemination (e.g., to go out with COVID-19 active
symptoms, do not cover the nose and the mount when someone
coughs or sneezes, to host a dinner party at home for friends and
familiars, to call to the local urgent health telephonic line to ask
how the COVID situation is evolving; the monetary values of the
penalties were presented in a slider ranged from 0 to 10.000€).

Regarding behavior, perceived risk was assessed through
the classification of high- and low-risk scenarios that were
developed based on the local health department and WHO
recommendations. Each high-risk scenario was developed to
have a corresponding low-risk scenario: (1) to scratch the nose
after coming from the street/to scratch the nose after taking bath,
(2) to receive visits/to receive supplies at the door, (3) to host
a dinner party at home for friends and familiars/to telephone
to friends and familiars, (4) to physically compliment someone
at the street/to compliment someone at the stress with more
than one meter of distance, (5) to go out to meet friends/to go
out to practice exercise, (6) to not wash the hands after coming
from the street/to not watch hands before waking up, and (7) to
use objects that belong to other people/to use personal objects.
Participants were asked to move the slider in 0 to 100 scale
ranging from “not risky at all” to “very risky.” Additionally,
protective behaviors were measured by considering the allowed,
but discouraged behaviors during the quarantine as stipulated
by a national Decree Law 2-A/2020 of March 20, as well as the
most systematically cited protective behaviors by local health
authorities [e.g., to buy food and essential supplies (reverse
coded), to not physically compliment someone, to wash the
hands, to not attend to social events, and to cover the nose and
the mount when coughing or sneezing].

Psychological data encompassed self-report measures of state
anxiety, optimism, fear of death, and social isolation. Anxiety was
measured using the anxiety subscale from the Portuguese version
of the Hospital Anxiety and Depression Scale (Pais-Ribeiro et al.,
2007; Snaith and Zigmond, 1983). As a measure of state-anxiety
we adapted this subscale (six items, α = 0.84) to index the anxiety
states specifically related to COVID-19 circumstances (e.g., ‘I feel
tense or “wound up” under the actual circumstances;’ “Worrying
thoughts about the actual circumstances go through my mind”).
Participants were asked to respond in a 4-Lickert Scale where
1 = never and 4 = almost always. Higher scores indicate higher
anxiety states related to COVID-19 circumstances. The fear
toward the death experience was evaluated by the “fear of death”

subscale (seven items, α = 0.90) of the Portuguese Version of
the Death Attitude Profile-Revised (Gesser et al., 1988; Serra,
2012). All the items (e.g., “Death is no doubt a grim experience,”
“The prospects of my own death arouse anxiety in me”) were
rated using a four-Likert scale (1–strongly disagree to 4–strongly
agree). Higher scores reveal higher fear of death. The bias toward
optimistic outlooks about the future (e.g., “In uncertain times,
I usually expect the best”) was assessed through the Portuguese
version of the Life Orientation Test-Revised (Laranjeira, 2008;
Scheier et al., 1994). This scale includes a total of six items
(α = 0.75) rated from a Likert Scale ranging from 1–strongly
disagree to 4–strongly agree. Higher scores on this scale index
higher optimism about the future. The Portuguese version of the
UCLA-Loneliness scale (Russell, 1996; Pocinho et al., 2010) was
applied to measure subjective feelings of social isolation in the
general life (16 items, α = 0.91, e.g., “I feel isolated from others”),
using a Likert scale ranging from 1–never to 4–almost always.
Higher scores reflect higher feelings of social isolation in daily life.

The measures included in the survey are described in more
detail in Supplementary Table S1.

RESULTS

Participants were divided into seven age segments, designed to
represent the age range in which the daily reports on COVID-19
are nationally presented (18–19, n = 126; 20–29, n = 420; 30–
39, n = 233; 40–49, n = 280; 50–59, n = 350; 60–69, n = 208;
+70, n = 78)1. In the next sections we will: (1) analyze group
differences in terms of sociodemographic characteristics and
COVID-related variables; (2) test for linear and quadratic trends
when considering protective behaviors and perceived risk as
a function of age; and (3) explore the mediation effects of
psychological variables and perceived risk in protective behavior
for the different age groups. More details on the analytic strategies
are described below.

Age-Related Groups Differences on
Sociodemographic Variables
Supplementary Figure S1 depicts sociodemographic
characteristics for each group. Chi-square significant effects
were observed for variables which are expected to co-vary with
age, namely educational level, X2(30, 1696) = 335.4, p < 0.001,
professional status, X2(18, 1696) = 1980.0, p < 0.001, and time
of isolation, F(6,1654) = 21.8; p < 0.001. As expected, there was
a higher proportion of participants with high school/university
level education and currently active (studying/working) in the
younger groups. Moreover, younger adults (18–19) reported
to be in isolation for a longer period when compared with all
other age groups (all p < 0.002). However, there were significant
differences between groups for variables that are not expected

1Levene’s Homogeneity tests results reveal homogeneity in variances across groups
for Anxiety and Optimism (p > 0.05). For the frequency of protective behaviors,
risk perception, isolation, and fear of death, results show that in spite Levene’s test
revealing unequal variances (p < 0.05), the White’s test for Heteroskedasticity for
all variables suggest that the variance of the errors does not depend on the group
size distribution (all p > 0.05).
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to be related with age: geographic region, X2(24, 1696) = 216.6,
p < 0.001, and sex, X2(6, 1696) = 26.3, p > 0.001. There were
more participants in the middle-aged groups from the center
and south regions of Portugal. A MANOVA model showed
that the effects of geographic regions were significant for
protective behaviors, F(4,1197) = 669.5, p = 0.003, and penalties,
F(4,1197) = 4.05, p = 0.003, with less protective behaviors in
the South (i.e., the less affected area; p < 0.003), and higher
penalties estimates (p = 0.001), compared to the North (i.e., the
most affected area). Regarding sex, a higher proportion of man
was found in the older groups. The effects of sex were more
systematic in behavior and risk perceptions (all p < 0.039), with
men showing less perceived risk and protective behaviors across
all variables. For this reason, we included sex as a covariate in
the subsequent analyses to correct for its effects. No significant
differences were found across age groups on the workplace for
those actively employed, X2(6, 1017) = 8.02, p = 0.237, nor rural
residence, X2(6, 1696) = 8.73, p = 0.189.

Age-Related Groups Differences on
COVID-Related Variables
Chi-square significant effects were observed for health problems,
X2(6, 1692) = 124.0, p < 0.001, trauma, X2(6, 1696) = 56.3,
p < 0.001, and symptoms of COVID-19, X2(6, 1696) = 52.3,
p < 0.001 (Supplementary Figure S2). There was an increased
proportion of participants that experienced at least one symptom
of COVID-19 in the younger groups. As expected, there was a
higher proportion of participants with health problems and past
trauma in the older aged groups. Hypertension and diabetes were
the two most prevalent health conditions on the 70+ age group,
whereas life-threatening disease and war were the two most
prevalent traumatic experiences in this group (Supplementary
Figures S3, S4). No significant effects of COVID-19 diagnosis in
relatives or close friends were found, X2(6, 1696) = 7.46, p = 0.281.
Additionally, results show a significant effect of age on daily
time spent on information about COVID-19, X2(6, 1694) = 73.9,
p < 0.001, with an increased proportion of participants in
the older aged groups spending 1–3 h searching/consuming
information about COVID-19 (Supplementary Figure S5). On
the younger groups, more than 50% of participants spend less
than 1 h searching/consuming information about COVID-19. Of
note is that more than 90% of the participants in the older group
search for information on TV Newscasts.

Age Effects on Perceived Risk and
Protective Behaviors
Considering the wide age range of our sample and that no
assumptions on linear relations between age and both perceived
risk and protective behaviors can be definitely withdrawn from
literature, we tested whether the results followed a linear, a
quadratic, or a cubic trend. The identification of polynomial
patterns in data allow to unveil specific linear and curvilinear
age-related trajectories in the adoption of protective behavior
and perceived risk. Independent univariate ANCOVAS adjusted
for sex were conducted with Age (18–19; 20–29; 30–39; 40–
49; 50–59, 60–69; +70) as between-groups factor and measures

of protective behaviors and perceived risk as the dependent
variables. Only the best fit for linear or non-linear trends
will be reported. Regression coefficients will be presented to
linear effects and Bonferroni comparisons will be described to
quadratic effects. All these post-analyses were corrected for sex
moderation effects.

Protective Behaviors
The use of protective behaviors (Figure 1A) showed a
linear association with age (contrast estimate (CE) = −4.10,
S.E. = 1.29, p = 0.002), namely for those behaviors allowed
but discouraged under the quarantine regulation (CE = −4.04,
S.E. = 1.58, p = 0.010) and for those encompassing good practices
systematically recommended by the local health authorities
(CE = −4.16, S.E. = 1.63, p = 0.011). Age predicted total scores
on protective behaviors (β = −0.097, p < 0.001), by indicating a
negative association for both quarantine (β = −0.095, p < 0.001)
and health recommendations (β =−0.062, p = 0.017).

Perceived Risk
As expected, high risk scenarios (M = 56.3, SD = 16.6) had
higher perceived risk, t(1567) = 42.8; p < 0.001, than the
low risk scenarios (M = 45.3, SD = 13.7). Participants further
underestimated, t(1646) = −11.2; p < 0.001, the probability
of becoming infected (M = 35.5, SD = 22.5) compared to the
probability of infecting someone (M = 39.3, SD = 26.2).

The results revealed an age-related U-inverted quadratic trend
for perceived risk in high- (CE = −7.94, S.E. = 1.49, p < 0.001)
and low-risk scenarios (CE = −7.00, S.E. = 1.23, p < 9.001), as
well as for the perceived risk of becoming infected by COVID-19
(CE =−13.76, S.E. = 2.00, p < 0.001) or contaminating someone
with COVID-19 (CE =−17.45, S.E. = 2.32, p < 0.001). Lower risk
ratings in high-risk scenarios was found for the elders aged above
70, comparing to the 40–49, p = 0.006, and the 50–59 age groups,
p = 0.027 (Figure 1B). No differences were found in relation to
other groups (all p > 0.052). The same pattern was found for the
low-risk scenarios (all p > 0.101), expect for the 40–49, p = 0.004,
and 50–59 groups, p = 0.022. The perceived risk of becoming
infected or to infect someone had, respectively, less scores on the
+70 group compared to adults aged between 20 and 59 years (all
p < 0.001). Again, the oldest group was not significantly different
than the 18–19 and the 60–69 (all p > 0.341) (Figure 1B).
A quadratic trend with a U-inverted shape further fitted the age
effects on perceived (over)reactions (CE = −0.16, S.E. = 0.059,
p = 0.007). However, when correcting for multiple comparisons,
no differences were detected between groups (all p > 0.955).

Age effects on the perceived threat of COVID spread in
relation to seasonal flu (CE = 368897, S.E. = 128409, p = 0.006)
and monetary penalties followed a linear trend (CE = 2476,
S.E. = 271, p < 0.001) (Figure 1B). Age predicted higher
perceived threat of COVID-19 spread (β = 0.103, p < 0.001), and
increased monetary penalties (β =−0.097, p < 0.001).

Mediation Models
A mediation analysis was conducted to assess
the mediation effects of psychological processes
(mediator 1) and perceived risk (mediator 2) in

Frontiers in Psychology | www.frontiersin.org 6 October 2020 | Volume 11 | Article 561785211

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-561785 October 12, 2020 Time: 15:51 # 7

Pasion et al. Age Effects on Protective Behaviors

FIGURE 1 | (A) Frequency of protective behaviors across age. (B) Risk perceptions across age.

predicting the total score of protective behavior
(dependent variable) across different age groups
(independent variable).

On the previous section, the effect of age was linearly
associated with protective behaviors while quadratic trends
emerged in risk perceptions. To better assess non-linear patterns
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of results, age was entered in the mediation model as a
multicategorical indicator.

Risk perceptions were entered in the model with the status
of mediator 2, because risk perceptions can both be modulated
by psychological factors (mediator 1) and modulate protective
behavior. Anxiety correlated with high perceived risk in high-
and low-risk scenarios, and less perceived overreactions (all
p < 0.019); fear of death showed the same associations with
these variables and also with higher penalties for COVID-related
transgressions, and higher perceived risk of becoming infected
or infecting someone with COVID-19 (all p < 0.003); social
isolation also covaried with these later perceptions, as well as
less perceived risk for COVID-19 spread (all p < 0.031). In
turn, optimism was related to less perceived risk of becoming
infected or infecting someone with COVID-19 (all p < 0.001).
However, after accounting for the shared variance between the
set of risk perception dimensions with significant associations
with age, only the perceived risk on high-risk scenarios predicted
the higher frequency of protective behaviors (β = 0.112,
p = 0.016). For this reason, only high-risk perceptions proceeded
to the subsequent mediation analysis. This association remained
significant in the four mediation models (Tables 1–4).

From this analytic strategy, four independent models for
anxiety, optimism, fear of death, and social isolation were
carried out on PROCESS v3.4 (Hayes, 2012) using the
mediation model nr. 6 with X = Age groups (defined as a
multicategorical variable with +70 age group as the reference
group), M1 = psychological dimensions, M2 = perceived risk,
and Y = protective behaviors. Considering that a multicategorical
predictor variable contemplates more than one indirect effect (g–
1 = 6), the predictor effect on the outcome variable is mediated
by a given variable if at least one of the relative indirect effects is
different from zero in the respective bootstrap confidence interval
for inference (Hayes, 2018).

Anxiety
The inclusion of anxiety (mediator 1) and perceived risk
(mediator 2) as mediators of the age group–protective behaviors
relation revealed the following (Table 1): (a) the regression of the
age group comparisons with anxiety was significant for the 50–59
(β = −0.352, p = 0.013) and the 60–69 age groups (β = −0.330,
p = 0.028), with less reported anxiety in the +70 compared to

these age groups; (b) anxiety positively predicted perceived risk
(β = 0.154, p < 0.001), and (c) the regression effect of anxiety
with the frequency of protective behaviors was non-significant
(β =−0.002, p = 0.929).

On the mediation effects, the bootstrap CIs for inference
about the relative indirect effects of age groups in protective
behaviors revealed that anxiety was a non-significant mediator.
When considering both mediators in the same model, anxiety
and perceived risk mediated the age-related differences in the
50–59 and 60–69 age groups. The indirect effects of anxiety and
perceived risk in these groups potentiates the reduced frequency
of protective behaviors in the +70-age group, when compared
with the 50–59 and 60–69 age groups.

Optimism
The model exploring the role of optimism (mediator 1)
and perceived risk (mediator 2) on the age group–protective
behaviors relation showed that (Table 2): (a) age-related
differences in the 40–49 age group significantly predicted
optimism (β = −0.313, p = 0.038), with participants above
70 years reporting less optimism; (b) optimism did not predict
risk perceptions (β = −0.023, p = 0.385), and (c) optimism
was associated with increased protective behaviors (β = 0.079,
p = 0.003),

On the mediation effects, the bootstrap CIs for inference
about the relative indirect effects of age groups in protective
behaviors unveiled optimism as a significant mediator in the 40–
49 age range, i.e., diminished optimism potentiated the reduced
frequency of protective behaviors in the +70-age group when
compared with the 40–49 age group. No mediation effects were
found for the bootstrap CIs for inference about the relative
indirect effects of age groups in protective behaviors when
accounting for both mediators.

Fear of Death
The inclusion of fear of death (mediator 1) and perceived risk
(mediator 2) in the model unveiled that (Table 3): (a) the +70
group reported less fear of death than younger individuals (18–
19, β = −0.431, p = 0.009; 20–29, p = 0.035) (b) fear of death
significantly predicted high perceived risk (β = 0.122, p < 0.001),
and (c) the regression effect of fear of death on protective
behavior was non-significant (β =−0.012, p = 0.648).

TABLE 1 | Mediation Model with anxiety and perceived risk as mediators of the age group–protective behaviors relation.

Age →

Anxiety
Age→

Perceived Risk
Age→ Protective

Behaviors
Age→ Anxiety→

Protective Behaviors
Age→ Perceived

Risk→Protective Behaviors
Age→ Anxiety → Perceived
Risk→ Protective Behaviors

70 vs. 18–19 0.014 0.564 −5.58*** −0.001 [−0.11; 0.13] 0.046 [−0.56; 0.56] 0.004 [−0.07; 0.07]

70 vs. 20–29 −0.041 −3.59 −3.56 0.002 [−0.10; 0.13] −0.293 [−0.95; 0.16] −0.013 [−0.07; 0.04]

70 vs. 30–39 −0.123 −6.41** −2.40 0.006 [−0.16; 0.21] −0.552 [−1.30; −0.02]* −0.040 [−0.12; 0.01]

70 vs. 40–49 −0.105 −7.13** −0.856 0.005 [−0.15; 0.18] −0.581 [−1.35; −0.63]* −0.034 [−0.11; 0.02]

70 vs. 50–59 −0.222* −4.59* −0.779 0.011 [−0.26; 0.30] −0.374 [−1.08; 0.10] −0.071 [−0.17; −0.01]*

70 vs. 60–69 −0.201* −2.48 −0.546 0.010 [−0.25; 0.29] −0.202 [−0.86; 0.28] −0.067 [−0.01; −0.16]*

Anxiety – 3.95*** −0.050 – – –

Perceived Risk – 0.082*** – – –

*p < 0.050, **p < 0.01, ***p < 0.001, [CI 95%].
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TABLE 2 | Mediation Model with optimism and perceived risk as mediators of the age group–protective behaviors relation.

Age→

Optimism
Age→

Perceived Risk
Age→ Protective

Behaviors
Age→ Optimism→

Protective Behaviors
Age→ Perceived Risk→

Protective Behaviors
Age→ Optimism→ Perceived
Risk→ Protective Behaviors

70 vs. 18–19 0.045 −0.269 −5.49*** 0.085 [−0.32; 0.51] −0.022 [−0.70; 0.52] −0.002
[−0.02; 0.01]

70 vs. 20–29 −0.072 −4.95* −2.75 −0.137
[−0.54; 0.16]

−0.402
[−1.14; 0.07]

0.004
[−0.01; 0.03]

70 vs. 30–39 −0.116 −7.99** −1.53 −0.220
[−0.70; 0.08]

−0.649
[−1.53; −0.09]*

0.006
[−0.01; 0.03]

70 vs. 40–49 −0.174* −8.84*** 0.019 −0.330
[−0.85; −0.01]*

−0.712
[−1.60; −0.15]*

0.009
[−0.01; 0.04]

70 vs. 50–59 −0.128 −6.53** 0.115 −0.242
[−0.71; 0.04]

−0.531
[−1.34; −0.02]*

0.007
[−0.01; 0.03]

70 vs. 60–69 −0.108 −5.53 0.168 −0.205
[−0.68; 0.10]

−0.368
[−1.12; 0.13]

0.006
[−0.01; 0.03]

Optimism – −0.666 1.89** – – –

Perceived Risk – 0.081*** – – –

*p < 0.050, **p < 0.010, ***p < 0.001, [CI 95%].

TABLE 3 | Mediation Model with fear of death and perceived risk as mediators of the age group–protective behaviors relation.

Age→ Fear
of Death

Age→

Perceived Risk
Age→ Protective

Behaviors
Age→ Fear of Death→

Protective Behaviors
Age→ Perceived Risk→

Protective Behaviors
Age→ Fear of Death→ Perceived

Risk→ Protective Behaviors

70 vs. 18–19 −0.363** 0.707 −5.35* 0.071
[−0.27; 0.50]

0.060
[−0.56; 0.61]

−0.072
[−0.19; −0.01]*

70 vs. 20–29 −0.257* −5.25 −2.89 0.050
[−0.21; 0.36]

−0.363
[−1.05; 0.12]

−0.051
[−0.14; 0.01]

70 vs. 30–39 −0.168 −7.70** −1.85 0.033
[−0.16; 0.30]

−0.658
[−1.47; −0.09]*

−0.034
[−0.12; 0.02]

70 vs. 40–49 −0.057 −8.65*** −0.411 0.011
[−0.13; 0.20]

−0.739
[−1.61; −0.15]*

−0.011
[−0.08; 0.05]

70 vs. 50–59 −0.043 −6.26** −0.119 0.008
[−0.14; 0.18]

−0.535
[−1.29; −0.02]*

−0.009
[−0.08; 0.05]

70 vs. 60–69 −0.045 −4.85 −0.051 0.009
[−0.14; 0.19]

−0.415
[−1.15; 0.10]

−0.009
[−0.08; 0.05]

Fear of Death – 2.34*** −0.195 – – –

Perceived Risk – 0.085*** – – –

*p < 0.050, **p < 0.010, ***p < 0.001, [CI 95%].

Regarding mediation effects, the bootstrap CIs for inference
about the relative indirect effects of age groups in protective
behaviors indicated that fear of death did not mediate this
association. For both mediators, this analysis showed a significant
indirect effect in the 18–19 age group. Data suggest that reduced
fear of death along with reduced risk perceptions in the +70-
age group reduce the engagement in protective behaviors in the
+70-age group when compared with the 18–19 age group.

Social Isolation
Accounting for the mediation effect of social isolation (mediator
1) and perceived risk (mediator 2) on the age group–protective
behaviors relation, it was found that (Table 4): (a) the regression
of the age group comparison with social isolation was significant
for the 60–69 group (β = −0.379, p = 0.014), with the +70
reporting less social isolation; (b) the regression effect of social
isolation on perceived risk was non-significant (β = −0.001,
p = 0.987), (c) but social isolation predicted reduced protective
behaviors (β =−0.095, p < 0.001).

The analysis of the bootstrap CIs for inference about the
relative indirect effects of age groups in protective behaviors
showed that social isolation mediated age effects on protective
behavior for the 18–19, 20–29, 60–69 age clusters. The indirect
effects suppressed the main effect of age on protective behaviors,
suggesting that social isolation reduces the frequency of
protective behaviors in younger (i.e., 18–19; 20–29) and older
adults (i.e., 60–69) when compared with the +70 age group.
The model including the two mediators did not revealed any
significant mediation effect across age groups.

DISCUSSION

The first responses to a pandemic are inevitable preventive
and are highly dependent on the individual reactions.
Therefore, as the outbreaks spread across the globe, there is
an urgent need for psychological studies gathering evidence
on variables that may influence protective behaviors,
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TABLE 4 | Mediation Model with social isolation and perceived risk as mediators of the age group–protective behaviors relation.

Age→ Social
Isolation

Age→

Perceived Risk
Age→ Protective

Behaviors
Age→ Social Isolation→

Protective Behaviors
Age→ Perceived Risk→

Protective Behaviors
Age→ Social Isolation→ Perceived

Risk→ Protective Behaviors

70 vs. 18–19 −0.165 −0.278 −5.85** 0.374
[0.01; 0.85]*

−0.022
[−0.63; 0.46]

−0.002
[−0.03; 0.03]

70 vs. 20–29 −0.148 −4.63* −3.77* 0.335
[0.03; 0.74]*

−0.371
[−1.05; 0.08]

−0.002
[−0.02; 0.02]

70 vs. 30–39 −0.110 −7.69** −2.55 0.250
[−0.07; 0.66]

−0.616
[−1.43; −0.09]*

−0.001
[−0.02; 0.02]

70 vs. 40–49 −0.107 −8.22*** −1.11 0.243
[−0.05; 0.64]

−0.659
[−1.50; −0.12]*

−0.001
[−0.02; 0.02]

70 vs. 50–59 −0.100 −6.27* −0.892 0.226
[−0.06; 0.58]

−0.502
[−1.24; −0.02]*

−0.001
[−0.02; 0.02]

70 vs. 60–69 −0.211* −4.06 −0.900 0.477
[0.11; 0.95]*

−0.325
[−1.02; 0.14]

−0.002
[−0.03; 0.03]

Social Isolation – −0.013 −2.26*** – – –

Perceived Risk – 0.080*** – – –

*p < 0.050, **p < 0.01, ***p < 0.001, [CI 95%].

namely for those groups who are at high-risk. From a
scientific standpoint, it is unknown how older adults are
reacting to an unexpected situation that requires sudden
modifications of routines. This study represents an effort
to analyze risk perceptions and the frequency of protective
behaviors in older adults during the first days of the
outbreak while exploring group differences that may underlie
these variables.

Protective Behaviors
Overall, the results show that protective behaviors decline with
advancing age. Specifically, older adults seem to engage more
in those routine behaviors that are strongly discouraged during
the quarantine, regardless of being allowed, and to engage
less in those health practices recommended to prevent the
contamination. Considering that younger groups reported longer
isolation periods, we should equate whether group differences
in protective behaviors are related to specific differences in
seeking essential goods from services that remained open during
the quarantine (e.g., markets, pharmacy, etc.). However, it is
not possible to simply attribute the older adults’ risk-taking
behavior to the active management of the household, since
older adults also engaged less in prevention measures related to
health practices aiming to prevent infection (e.g., to wash the
hands, or to cover the nose and the mouth when coughing or
sneezing). Accordingly, the older group was less likely to follow
the protective recommendations in previous SARS (Wong and
Tang, 2005) and H1N1 pandemics (Rubin et al., 2009), where they
were also at higher risk. This is of high importance, given that
the current older adults’ sample had more health problems that
relate to risk for medical complications and mortality, namely
hypertension and diabetes.

The interplay between group differences in sociodemographic
characteristics, COVID-related variables, risk perceptions, and
psychological dimensions will be explored below to provide the
comprehensive insight on risk and protective factors that may
affect the adoption of preventive measures.

Sociodemographic Characteristics and
COVID-Related Variables
The evidence shows that older adults exhibit some protective
factors for risk assessment and preventive attitudes. Considering
their greater health vulnerability and higher exposure to
information from TV newscasts, it would be expected an
increased frequency of protective behaviors (Leung et al., 2003;
Wang et al., 2020). No group differences were found in COVID-
19 diagnosis among acquaintances. Nonetheless, older adults
reported other aspects that represent potential risk factors: this
group was most likely to be retired, to have lower educational
levels, and to report higher traumatic experiences (Fielding et al.,
2005; Bish and Michie, 2010).

Although TV newscasts dedicate a significant part of the
airtime to daily reports from the local health authorities,
there are expressions systematically repeated that may not
be very intelligible to individuals with lower educational
levels (e.g., “exponential curve” or “asymptomatic case”). Thus,
communication strategies toward health education not only
need to be designed to reach and target vulnerable groups (i.e.,
older and/or risk-taking adults) as also need to use accessible
messages for those with lower educational levels. Retirement
can also contribute to blurring the significance and urgency of
the problem, since a detachment of current issues, or at least
a delay in risk perception, is expected when people furthest
from the everyday workplace discussions around preventive
measures and the possibility of wind up activities. Finally, the
traumatic experiences in older adults, namely life-threatening
diseases, along with reduced reported symptomatology related
with COVID-19, can desensitize for the relevance of the problem.
Fielding et al. (2005) previously stated that hazard familiarity in
older adults may interact with risk assessment during outbreaks.

Risk Perceptions
Participants were capable of distinguishing high-risk from low-
risk scenarios. In both scenarios, an inverted U-shape revealed
that older adults (i.e., 60–69 and +70) are not significantly
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different from younger adults (i.e., 18–39) in risk assessment
of scenarios encompassing high (i.e., to scratch the nose after
coming from the street) and low-risks (i.e., to scratch the
nose after taking bath) and that these two groups perceive
less risk than middle-aged adults (i.e., 40–59). Interestingly,
participants underestimated the probability of becoming infected
compared to the probability of infecting someone, which is
paradoxical but strengthens the assumption that individuals
tend to see their chances of having health problems as lower
than their peers (Weinstein, 1984; Chapin, 2001; Sharot, 2011).
These probabilities followed the same U-inverted shape, with
the youngest and the oldest groups (i.e., 18–19 and +70)
underestimated the probabilities of becoming infected and
of infecting someone. From these findings, both older and
younger adults estimated less the individual risk, but only older
adults showed reduced protective behaviors. These results are
in accordance with studies showing that elders perceive lower
risks in epidemics (Fielding et al., 2005; Bish and Michie,
2010) and suggest that middle-aged adults are more accurate in
risk assessment.

Nevertheless, an opposite pattern was found in risk estimates
related to COVID-19 spread. Age linearly predicted increased
threat estimates for COVID-19 spread and higher penalties
for those not following practices preventing the COVID-19
dissemination. Taken together, our results reveal that older
adults appear to be aware of the general COVID-19 threat, but
these risks seem to be underestimated when they are assessed
at individual and more specific behavioral levels. Of note,
lower ratings on high-risk scenarios uniquely predicted reduced
engagement in protective behaviors, and older adults showed
reduced perceived risks in these scenarios. As such, the response
from this group to the outbreak seems to rely specifically on
individual risk perceptions. This suggests that subjective beliefs
about preventive measures should not be disregarded and that
public health messages should be very clear about the outbreak
risks in order to reduce subjective interpretation, namely by
providing adequate and objective messages targeting those who
are at high-risk. This is of high relevance because older adults
seem to be capable lo learn under uncertain contexts of decision-
making and move to decisions based on known outcomes (i.e.,
decision based on risk), albeit in a less effective way than younger
adults (Pasion et al., 2017; Fernandes et al., 2018).

Psychosocial Dimensions
The oldest group (+70) reported lower state-anxiety levels
associated with the COVID-related circumstances and lower fear
of death than 50–69 and 18–29 age groups, respectively. These
results, collected during an unfamiliar situation with an ongoing
rampant health crisis, are in the same vein of the positivity
effect in aging (Charles and Carstensen, 2010; Mather, 2016):
negative affect–such as anxiety symptoms (Kessler et al., 2005;
Flint et al., 2010) and fear of death - declines with aging (Fortner
et al., 2000; Cicirelli, 2002; Russac et al., 2007; Thorson and
Powell, 2000). Anxiety predicted higher perceived risk and
showed to be a protective factor for adopting preventive
behaviors in the 50–59 and 60–69 age groups, when compared to

participants aged above 70. A similar pattern was found regarding
fear of death: this dimension was associated with higher perceived
risk and worked as a protective factor for engaging in preventive
behaviors in the younger sample (i.e., 18–19). In turn, lower
anxiety and fear of death coupled with impaired risk perceptions
might restrain the frequency of protective behaviors in the +70-
age group. These effects were specifically mediated by ratings
in high-risk scenarios, but it should be considered that fear of
death further correlated positively with larger penalties amounts
for transgressions and heightened perceived risk of becoming
infected or infecting someone. Both anxiety and fear of death
were also associated with lower ratings on overreactions from
Government and citizens.

From these results, moderated levels of anxiety and fear of
death may increase protective behaviors via higher perceptions of
risk. That is, moderated levels of anxiety and fear of death may be
adaptive by potentiating a defensive response in situations where
survival is at risk. The effect of anxiety on protective behaviors
was previously observed in SARS, H1N1, and H5N1 outbreaks
(Leung et al., 2003; Vijaya et al., 2005; Rubin et al., 2009; Bish
and Michie, 2010), particularly due to higher risk perceptions
in anxious individuals (Fielding et al., 2005; Vijaya et al., 2005).
However, it should be acknowledged that excessive anxiety and
fear of death can trigger panic reactions that are highly disruptive
for the mental well-being. For instance, clinical chronic anxiety
is essentially different from reactive anxiety patterns toward
cautionary measures when it does not interfere significantly
with daily life and requires different intervention strategies to
cope with. Considering the complexity of the phenomenon,
psychologists might also take a pivotal role in multidisciplinary
teams when developing strategies to manage risk perceptions
in a way that does not disregard the mental well-being and,
simultaneously, promotes cautionary behaviors. These strategies
must also equate for the habituation effects of exposure to
repetitive messages.

Optimism was included in the analysis as a positive affective
outlook about the future that may compromise the engagement in
protective behaviors by reducing the perceived risks, especially in
older adults due to the positivity bias. Previous studies found that
persons are likely to underestimate the risks of becoming infected
by diseases such as SARS (Brug et al., 2004) and COVID-19 (Wise
et al., 2020), even when compared to non-infectious medical
conditions (e.g., cancer and heart attack). Despite associations of
optimism with underestimates of becoming infected or infecting
someone with COVID-19, the current study found that higher
optimism predicted directly the adoption of preventive measures
in the 40–49 group when compared to the oldest group who were
less optimistic about the future. As such, the current study did
not found evidence for optimism as a risk factor for older adults’
risk-taking behavior. On the contrary, reduced optimism in the
+70-age group may potentiate a decline in preventive measures
when compared with the 40–49 age group.

The protective role of optimism brings interesting possibilities
to counterbalance negative and positive affect when managing
both risk perceptions in the adoption of preventive measures and
the broad individual reactions to COVID-19 circumstances (e.g.,
self-isolation). The inclusion of optimistic perspectives about the
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future, namely during psychological interventions, may help to
manage expectations toward a reality that is inherently aversive
in the short-term, but necessary to avoid the spread of the virus
and to return to the (new) normality in the medium-term. Our
brain may not be accurate when making inferences about the
future (Weinstein, 1984; Sharot, 2011), especially in what regards
health problems (Chapin, 2001)–and that is why communication
on health issues needs to be clear about the risks -, but an
optimistic mindset may be adaptive to overcome adversities. In
fact, optimistic messages rapidly echoed worldwide: andrá tutto
bene, everything will be alright.

Finally, we explored the subjective experiences of social
isolation. Social isolation covaried with estimates of becoming
infected or infecting someone and with lower perceived risk
for COVID-19 spread. Nevertheless, social isolation predicted
protective behaviors such as optimism did (i.e., only anxiety and
fear of death seem to modulate prevention attitudes via perceived
risk). Specifically, social isolation decreased the frequency of
protective behaviors in the 18–19, 20–29, and 60–69 age groups,
inversely to what was found for optimism. Despite the reduced
levels of social isolation reported by the +70 participants, these
findings show that social isolation is a risk factor for risk-taking
behavior, namely in older and younger adults.

There is evidence that individuals lacking social support are
less exposed to multiples sources of information and normative
pressures from their peers, and may be less motivated to adhere to
socially defined standards (Cacioppo and Hawkley, 2003; Lauder
et al., 2006; Hawkley and Cacioppo, 2010). Additionally, these
individuals might be more likely to interrupt the quarantine to
get essential goods and supplies and, consequently, might be
more exposed to COVID-19 (Jones, 2020). This may be more
critical for adults aged above 60 years, but younger adults are also
active routes of transmission, and therefore, highlight the need
for appropriate social responses. Of importance, the relationship
between social isolation and health-promoting behaviors seem
to not rely exclusively on objective indexes (e.g., quality of
the social network). In accordance with previous studies, our
results demonstrate that this link is also dependent on the
subjective feelings of social isolation and loneliness (Lauder et al.,
2006; Hawkley and Cacioppo, 2010; Holt-Lunstad et al., 2015;
Hämmig, 2019). Psychologists are in a privileged position to flag
those individuals lacking social networks or reporting higher
feelings of loneliness. For example, community psychologists that
contact with social excluded groups. Thus, these professionals
may assess the social support network of these individuals and
in cases where this network is manifestly insufficient activate
strategies to cope with this specific situation and minimizing
risk-taking behaviors.

Limitations
Some limitations should be acknowledged. First, the present
study provides a cross-sectional analysis, and data were collected
in a single moment during the early stages of the COVID-19
outbreak in Portugal. As so, no follow-up analysis was conducted
on how the evolution of the outbreak changes individuals’
perceptions and behavior, no causal inferences can be drawn on
the mediation effects, and results may not be generalized to other

countries, namely those with different approaches to target the
COVID-19 pandemic.

This procedure further limited recruitment opportunities
and sample size but allowed for circumscribing risk-taking
behaviors and perceptions to the first phases of the outbreak.
Of note, unbalanced groups did not statistically lead to group
size distributions affecting variance of the error distribution,
which suggest that group size differences did not affect the
overall findings. Second, some carryover effects may be present,
especially in optimism and social isolation scales that were
administered after the state anxiety measures. Third, the
procedure (i.e., survey) and online data collection may have
biased the included sample and limits the generalization of
findings. For instance, surveys show several drawbacks (e.g.,
social desirability, subjective interpretations) and individuals
with access to technologies may be fundamentally different
from those who do not have frequent access to computers,
smartphones, and internet, namely in what regards age (i.e.,
people over 70 years old that have experience with technology
may be different from those older adults with no access to
technology). However, the quarantine circumstances limited the
available options for data collection and, even so, this study
was able to find the sociodemographic characteristics that are
expected to co-vary with age (e.g., education). Finally, variables
related to information exposure and psychosocial dimensions
gave important insights. Nonetheless, a more fine-grained
analysis on information variables (e.g., effective knowledge and
information acquired through public health communications)
and the inclusion of other psychological dimensions (e.g.,
hypochondria symptoms and compulsive cleaning behaviors)
would allow for a more comprehensive picture. Also, it is not
possible to accurately measure from survey procedures that
the reported social media exposure corresponds linearly to the
effective attention allocated to the COVID-related news.

CONCLUSION

The present study provides a comprehensive analysis on the
sociodemographic and psychosocial accounts for the age effects
on risk perceptions and protective behaviors during the early
stages of the COVID-19 outbreak. Since an effective response
during the early stages of an outbreak is paramount for
a successful containment and control of the contagion, the
present study provides valuable information for public health
policies, in order to promote protective behaviors among
particularly vulnerable groups. Results show that the engagement
in protective behaviors declines with advancing age and that older
adults show a pattern toward lower perceived risk compared
with middle-aged adults. They further evidence that anxiety,
optimism, fear of death, and social isolation significantly mediate
age effects on protective behaviors. Specifically, both anxiety and
fear of death increase protective behaviors via higher perceived
risk in the middle-aged and in the younger groups, respectively.
Optimism directly predicts protective behaviors in the middle-
aged groups, while social isolation reduces protective behaviors in
the younger and older-aged groups. Therefore, attention should
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be given not only to the study of the effectiveness of public health
communications directed to groups at risk, but also to mental
health, as psychosocial variables such as anxiety, optimism, fear
of death and social isolation account for age differences in the
adoption of protective behaviors. Mental health practitioners,
especially psychologists, are also challenged by the current crisis,
providing interventions mainly based on digital solutions. The
results of the present study provide elucidation on potential
risk factors for disruptive behaviors during pandemics, that are
fundamental for an effective communication and intervention
that promote both protective behaviors and mental health.
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As the coronavirus disease 2019 (COVID-19) crisis continues to worsen globally, there 
exists a widespread enthusiasm for buying utilitarian products in the retail market, 
irrespective of culture or nationality. However, the questions of whether and why being 
involved in a public health emergency like the COVID-19 crisis could modify consumer 
behaviors have been underexplored by previous literature. Drawing on the theory of awe 
that highlights the important role in influencing human behaviors when they are facing 
unexpected events that transcends the frame of existing references, the present research 
aims to clarify the relationship between COVID-19 involvement and consumer preference 
for utilitarian versus hedonic products. We collected data from 512 Chinese participants 
(319 women; average age 29.11 years; SD = 11.89) during the outbreak of COVID-19. 
The results of structural equation modeling showed that COVID-19 involvement was 
positively related to the preference for utilitarian products (vs. hedonic products). More 
importantly, this relationship could be explained via the mediated effects of awe, problem-
focused coping, and social norm compliance. The present research emphasizes the 
non-negligible role of public health emergencies in modifying consumer behavior and the 
role of awe in explaining the psychological influence of public health emergencies.

Keywords: the COVID-19 crisis, utilitarian products, awe, coping, social norms

INTRODUCTION

The outbreak of coronavirus disease 2019 (COVID-19) has been regarded as a major public 
health emergency, which has infected more than 10 million people and claimed over 600,000 
lives worldwide as of July 20, 2020 (Johns Hopkins University, 2020). Not surprisingly, it has 
caused intense discussions among researchers worldwide. One key research focus is the 
psychological and behavioral impact of the COVID-19 crisis. For instance, it could influence 
human mental well-being (Ozamiz-Etxebarria et  al., 2020), psychological interventions (Duan 
and Zhu, 2020), public emotional responses (Qian and Li, 2020), and health risk behaviors 
(López-Bueno et al., 2020). However, there is still limited exploration of its impact on consumer 
behaviors. Observably, this globally spreading pandemic and its associated strict lockdown 
rules are changing people’s social activities as well as their purchasing behaviors, irrespective 
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of culture or nationality. For instance, there seems to 
be  widespread enthusiasm for buying utilitarian products that 
consumers have been emptying store shelves of products such 
as household staples, instant food, and even toilet paper, as 
evidenced by the news outlets in various countries including 
China (Mahtani, 2020), Singapore (Altstedter and Hong, 2020), 
Italy (Askew, 2020), the United Kingdom (Zeltmann and Borland, 
2020), and elsewhere. A critical question inspired by this 
phenomenon is why being involved in a public health emergency, 
like the COVID-19 pandemic, can spark consumers’ preferences 
for utilitarian rather than hedonic products.

To address this research question, we  draw on the theory 
of awe (Keltner and Haidt, 2003) to examine how involvement 
in the COVID-19 crisis influences individuals’ product preferences 
via awe, problem-focused coping, and social norms. Awe is 
an emotional state induced by a passive, receptive mode of 
attention in the presence of unexpected stimuli. Awe-eliciting 
stimuli are often characterized by two features: perceived vastness 
and need for accommodation (Keltner and Haidt, 2003). As 
such, prior studies have consistently found that risk events 
with perceived vastness like tornadoes, earthquakes, and floods 
can trigger feeling of awe, subsequently accompanying with 
state need for cognitive accommodation and behavioral schema 
change (Keltner and Haidt, 2003; Piff et  al., 2015; Anderson 
et  al., 2018). Accordingly, the current paper proposes that 
experiencing the unexpected and global spreading COVID-19 
may cause feeling of awe and modify consumers’ behavioral 
schema by facilitating more utilitarian product purchases. 
Moreover, we extend the theory of awe by showing that problem-
focusing coping and social norms modulate the schema change 
procedure. As such, our focus on consumer behavior adds a 
much-needed perspective on the influence of public health 
emergencies like COVID-19 that is missing from the existing 
literature. The investigation on the underlying mechanism also 
contributes to previous literature on awe by highlighting the 
roles of problem-focused coping and social norms in cognitive 
accommodation procedure after experiencing awe.

COVID-19 and Product Preference
According to the news outlets in various countries (Altstedter 
and Hong, 2020; Askew, 2020; Mahtani, 2020; Zeltmann and 
Borland, 2020), the outbreak of COVID-19 seems to induce 
more utilitarian purchases. Utilitarian products are usually 
employed as the means to achieve tangible outcomes (Batra 
and Ahtola, 1991), and thus consumers purchase them for 
instrumental purposes (Strahilevitz and Myers, 1998). In contrast, 
hedonic products are often viewed as the tools to regulate 
consumers’ emotions and thus consumers purchase them for 
entertainment or due to personal interest (Wang and Li, 2019; 
Wang et al., 2019). Compared to hedonic products, utilitarian 
products are oriented to problem-solving. As a result, purchasing 
utilitarian products is viewed as relatively necessary when 
people are involved with situations eliciting problem-solving 
mindsets. Previous studies have consistently shown that 
consumers tend to seek problem solution rather than emotion 
recovery when involved in the outbreak of public emergency 
events (Yeung and Fung, 2007; Cai et  al., 2020). As the 

COVID-19 crisis is a typical public emergency event, being 
involved in it would activate people’s utilitarian mindsets of 
searching for ways to solve current problems. During shopping, 
people would tend to allocate more attention to and buy more 
utilitarian products, as they are more fit with people’s utilitarian 
mindsets induced by the COVID-19 crisis. Accordingly, 
we  propose the main hypothesis that greater involvement in 
COVID-19 can elicit higher preference for utilitarian products 
(vs. hedonic products).

H1: Involvement in COVID-19 is positively related to 
preference for utilitarian (vs. hedonic) products.

COVID-19 and Awe
Awe is an emotional response to the perception of a vast 
stimulus that transcends the frame of existing references (Keltner 
and Haidt, 2003; Shiota et  al., 2007; Piff et  al., 2015). It is a 
complex emotion that entails both negatively valenced feelings 
of threat, confusion, or anxiety, and positively valenced feelings 
of beauty or virtue (Keltner and Haidt, 2003; Shiota et  al., 
2007; Valdesolo and Graham, 2014). Increasing research has 
demonstrated the important role of awe in explaining various 
cognitive and behavioral responses, such as self-awareness 
(Shiota et  al., 2007), time perception (Rudd et  al., 2012), 
prosocial behavior (Piff et  al., 2015), and collective action 
engagement (Bai et  al., 2017). More relevant to this study, 
awe is also considered to affect consumer behaviors like 
advertising evaluation (Berger and Milkman, 2012) and food 
choice (Cao et  al., 2020).

Awe-eliciting stimuli are usually characterized by two features: 
perceived vastness and need for accommodation (Keltner and 
Haidt, 2003). “Perceived vastness” specifies that the objects of 
awe should be vast and transcend the routine cognitive reference 
system. Given the global impact and terrible consequence of 
COVID-19, it should be considered as a risk event with perceived 
vastness. “Need for accommodation” means the need for cognitive 
accommodation and behavioral schema change to adapt to 
awe, which is also observable in the COVID-19 crisis. For 
instance, the policy of keeping social distance alters social 
activity schema, the increasing number of the infected and 
dead causes psychological burden, and the lockdown rules 
change working and studying patterns (Van Bavel et  al., 2020). 
Overall, the COVID-19 crisis is qualified with the features of 
perceived vastness and need for accommodation to introduce 
feeling of awe. Therefore, with more involvement in COVID-
19, people may develop greater feeling of awe.

H2: Involvement in COVID-19 is positively related 
to awe.

COVID-19 and Problem-Focused Coping
Coping refers to the cognitive and behavioral efforts that 
individuals exert to manage stressful events (Folkman et  al., 
1986). Lazarus and Folkman (1984) distinguished two general 
forms of coping: problem-focused coping and emotion-focused 
coping. Problem-focused coping involves direct actions to resolve 
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the stressful event or alter the source of the problem, whereas 
emotion-focused coping aims to manage the negative emotions 
associated with the stressful event (Lazarus and Folkman, 1984). 
Although both would be  activated to manage stressful events, 
problem-focused coping is usually believed to play a central 
role in achieving effective coping results (Lazarus, 2000). By 
analyzing 100 assessments of coping, Skinner et  al. (2003) 
found that problem-focused coping statements were included 
in almost every coping assessment. The dominance of problem-
focused coping is particularly pronounced for dealing with 
public health emergency events. For example, problem-focused 
coping strategies, such as active coping (e.g., wearing face 
masks) and instrumental social support (e.g., getting advice 
from others), are more likely to be  adopted in the face of 
SARS (Yeung and Fung, 2007). Therefore, it can be  inferred 
that people will also form a tendency to adopt problem-focused 
coping when involved in the COVID-19 crisis.

H3: Involvement in COVID-19 is positively related to 
problem-focused coping.

In addition to the COVID-19 involvement itself, the awe 
induced by the crisis may also drive people to adopt problem-
focused coping. Based on the awe theory, there exists the need 
for cognitive accommodation to make schema change when 
experiencing awe (Keltner and Haidt, 2003). Differentiated from 
emotion-focused coping, problem-focused coping emphasizes 
the cognitive effort to handle the difficult situation (Lazarus 
and Folkman, 1984), which is more consistent with the need 
for accommodation to search for effective ways to cope with 
stressful situations. Thus, problem-focused coping should 
be  expected as a dominant coping means to deal with the 
feeling of awe caused by COVID-19. Several empirical studies 
have verified the link between awe and problem-focused coping. 
For example, feeling of awe can make people focus more on 
solving current problems, and as a result, people would feel 
that time is slowing down (Rudd et  al., 2012). The core 
compositions of awe (e.g., threat and anxiety) could evoke a 
tendency to use problem-focused coping (Folkman and Lazarus, 
1985, 1990). Therefore, we posit that awe can activate problem-
focused coping. Given the positive link between involvement 
in COVID-19 and awe, we  also posit that awe mediates the 
positive effect of involvement in COVID-19 on problem-
focusing coping.

H4: (a) Awe is positively related to problem-focused 
coping; (b) awe mediates the positive effect of 
involvement in COVID-19 on problem-focused coping.

Coping strategies are closely related to consumption behaviors 
(Yi and Baumgartner, 2004). Specifically, problem-focused coping 
is commonly consistent with the purpose of purchasing utilitarian 
(vs. hedonic) products (Voss et  al., 2003). Utilitarian products 
are usually consumed for instrumental purposes, while hedonic 
products are regarded as means to regulate emotion (Strahilevitz 
and Myers, 1998). When participants were asked to generate 
adjectives for utilitarian products, they tended to describe 

utilitarian products as problem-solving (Voss et  al., 2003). 
Xu and Jin (2020) also demonstrated that people were more 
likely to perceive utilitarian products as tools to solve problems 
than hedonic products. Therefore, acquiring utilitarian products 
to solve problems is congruent with the mindset of problem-
focused coping. In line with this, we  propose that greater 
tendency to adopt problem-focused coping is positively related 
to preference for utilitarian products (vs. hedonic products). 
Combining the above discussion of the relationships among 
involvement in COVID-19, awe, and problem-focused coping, 
we  also hypothesize the indirect effect of involvement in 
COVID-19 on product preference via awe and problem-
focused coping.

H5: (a) Problem-focused coping is positively related to 
preference for utilitarian (vs. hedonic) products; (b) awe 
and problem-focused coping mediate the positive effect 
of involvement in COVID-19 on product preference.

COVID-19 and Social Norms
Social norms, regarded as individual perceptions of particular 
group behavior as well as collective representations of acceptable 
group behavior (Lapinski and Rimal, 2005), specify what most 
people are doing or ought to do (Cialdini et  al., 1990). In 
our research context, social norms mean behaviors adopted 
by most people during the COVID-19 crisis. For example, 
when people find that others around their belonged communities 
are taking efforts to prevent COVID-19, they may also choose 
the same protection actions. Social norms provide guidance 
for helping individuals to deal with uncertain or even dangerous 
situations (Pillutla and Chen, 1999). When exposed to risk 
events like SARS, people are more inclined to follow others’ 
plans and behaviors of others (Syed et  al., 2003; Xie et  al., 
2011). The current infectious disease of COVID-19 is also a 
risk event with even more serious damages to individuals and 
societies. With higher involvement in such an uncertain crisis, 
it can be inferred that people are more likely to obey social norms.

H6: Involvement in COVID-19 is positively related to 
social norm compliance.

Besides involvement in COVID-19, the epidemic-induced 
awe may also promote people to obey social norms. The theory 
of awe suggests that awe could reduce one’s focus on the self 
but shift to express the self in terms of group identification 
(Keltner and Haidt, 2003). When individuals experience awe, 
they tend to perceive themselves as small parts of a large 
whole community. In other words, they generate a feeling of 
self-diminishment that individuals are powerless without society 
(Van Cappellen and Saroglou, 2012; Piff et  al., 2015). As a 
result, the experience of awe leads people to be  more willing 
to integrate into society and follow collective behaviors. 
Complying with social norms is an important sign that reflects 
the tendency to pursue group identification. Therefore, individuals 
who experience an induced sense of awe may be  more likely 
to rely on social norms to guide their behaviors. Moreover, 
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given the recognition that COVID-19 is awe-elicited, we  also 
propose that awe mediates the direct effect of involvement in 
COVID-19 on social norm compliance.

H7: (a) Awe is positively related to social norm 
compliance; (b) awe mediates the positive effect of 
involvement in COVID-19 on social norm compliance.

Social norms have consistently been shown to be  closely 
related to consumer behaviors. With higher willingness to 
comply with social norms, consumers are more likely to develop 
consumption behaviors that aim to pursue certain instrumental 
purposes, such as buying utilitarian foods for a healthy life 
(Mollen et  al., 2013) and using sunscreen for sun protection 
(Mahler et  al., 2008), and are also less likely to purchase 
products for emotional regulation purposes like reducing alcohol 
and tobacco consumption (Arbour-Nicitopoulos et  al., 2010). 
With the influence of the COVID-19 crisis, protecting ourselves 
and our families should be  the main purpose, which is a 
social rule recognized by most community members. Social 
norms drive individuals to follow this commonly recognized 
social rule, which is represented by purchasing utilitarian 
products (e.g., masks, hand sanitizers, and other necessities) 
to protect themselves and support their families’ daily basic 
needs. Therefore, we  infer that social norms can encourage 
people to buy utilitarian products (vs. hedonic products). 
Combining the above discussion of the relationships among 
involvement in COVID-19, awe, and social norms, we  also 
hypothesize the indirect effect of involvement in COVID-19 
on product preference via awe and social norm compliance.

H8: (a) Social norm compliance is positively related to 
preference for utilitarian (vs. hedonic) products; (b) awe 
and social norm compliance mediate the positive effect 
of involvement in COVID-19 on product preference.

METHODOLOGY

To test the proposed hypotheses, we conducted a cross-sectional 
online survey by recruiting Chinese consumers as the participants. 
During the survey, the participants needed to answer a series 
of questions regarding their perceptions of involvement in 
COVID-19, awe, problem-focusing coping adoption, social norm 
compliance, and product preference, as well as their 
demographic information.

Participants
We collected 581 responses in mainland China from April 
17–25, 2020, by using an online survey platform that provides 
functions equivalent to Qualtrics. Since this research focused 
on general consumers, participants with strict confinement (i.e., 
those who reported a history of COVID-19 or had close contact 
with infected patients; n  =  6 and who were frontline workers 
such as healthcare workers, police officers, community workers, 
and volunteers; n  =  41) were excluded in the analysis. Besides, 
participants (n  =  22) with completion time deviating more 

than three standard deviations from the mean were also excluded. 
Finally, a sample of 512 individuals was obtained. Among them, 
319 were women (62.30%). The average age was 29.11 
(SD  =  11.89) with a range from 16 to 65  years. The responses 
covered 29 (out of 34) provinces in China, which was relatively 
comprehensive. All the participants’ places of residence have 
reported confirmed COVID-19 infections, supporting that they 
were involved in the pandemic to some degree. This study 
was approved by the research ethics board, and informed 
consent was obtained from all participants.

Measurements
The measurements consist of the following variables: COVID-19 
involvement, awe, problem-focused coping, social norm 
compliance, product preference, and several control variables 
(the details are shown in Appendix A). The wording of questions, 
mean, and standard deviation for key variables are given in 
Table 1. The variables except for COVID-19 involvement1 were 
measured by the 7-point Likert-type scale.

COVID-19 Involvement
Following the work of Qin et  al. (2011), a four-item scale 
was developed to measure COVID-19 involvement.

Awe
Yaden et al. (2019) developed the Awe Experience Scale (AWE-S) 
to measure feeling of awe. This scale includes six subscales, 
each of which consists of five items. Following the suggestion 
by Svebak et  al. (2004), we  simplified the scale by choosing 
the item with the highest factor loading from each subscale 
(factor loadings ≥0.74) to compose a simplified six-item 
measurement scale for this study.

Problem-Focused Coping
Based on the Coping Orientation to Problems Experienced 
inventory (COPE inventory; Carver, 1997), Litman (2006) 
developed a brief five-item scale to measure the tendency to 
adopt problem-focused coping. Each item in this scale represents 
one dimension of the COPE inventory. We adopted this method 
in this study.

Social Norm Compliance
We adapted the Social-Norm Espousal Scale (SNES) by Bizer 
et  al. (2014) to measure the extent to which people are willing 
to obey social norms. The original scale consists of 14 items. 
Following the suggestion by Svebak et  al. (2004), we  simplified 
the scale by choosing the six items with the highest factor 
loading from the original scale.

Product Preference
We used the Hedonic/utilitarian (HED/UT) scale by Voss et al. 
(2003) to capture the extent to which participants prefer 

1 In the pilot study, we  found that the 7-point scale might cause a serious 
ceiling effect and consequently changed the score range from 1–7 to 1–100.
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utilitarian products over hedonic products. As a classic scale 
in consumer psychology area, it has been consistently validated 
by previous studies (Ogertschnig and van der Heijden, 2004; 
Gursoy et  al., 2006; Deng et  al., 2010). This scale includes 10 
semantic differential response items, with five each referring 
to the hedonic and utilitarian dimensions of consumer attitudes. 
We  adopted the scale and asked participants to indicate to 
what extent they preferred to buy products described by the 
10 different semantic product features. The preference index 
was calculated by the mean score of preference for utilitarian 
products minus the mean score of preference for hedonic 
products. The higher the index score, the more participant 
preferred utilitarian products (vs. hedonic products).

Control Variables
To exclude the potential confounding effects, we included several 
control variables as covariates in the model. To control the 
influence of regional economic differences in China on consumer 
preference, we  included the gross domestic products (GDPs) 
of participants’ residence city in 20192 as the covariate. In 
addition, since participants might have different perceptions 
of the risk brought by COVID-19, we  also measured their 
average risk preferences (Hsee and Weber, 1999). Regional 
governments have played an essential role in developing and 
executing the relevant policies and rules to control the spread 

2 GDPs were collected from National Bureau of Statistics of China. Average 
risk preferences and the perceived trust in government were coded from the 
Chinese Family Database (a national representative sample, N  =  40,011).

of COVID-19, so we  examined the influence of participants’ 
personal feelings of regional governments by including perceived 
trust in government as a control variable (Wachinger et  al., 
2012). Last, participants’ demographic information (e.g., education 
level, monthly income, and utilitarian/hedonic consumption 
preferences in daily life, etc.) was also included as covariates. 
During data analysis, we  found that including these covariates 
did not change the results of our model in any substantial way.

Data Analysis
We used structural equation modeling (SEM) in Mplus version 
7.3 (Muthén & Muthén; Los Angeles, CA) to test the hypothesized 
paths of the model. The analysis was performed in two steps. 
First, the measurement model was validated by first-order 
confirmatory factor analysis (CFA) to establish the discriminant 
validity of the study variables. Next, the maximum likelihood 
estimation was used to test the structural model. Specifically, 
following the Preacher and Hayes’s (2008) recommendations, 
the bias-corrected bootstrapping method based on 5,000 
bootstraps and 95% confidence intervals were used to estimate 
the regression paths of the structural model and the indirect 
effects simultaneously. The goodness of fit of models is evaluated 
by the following indices (Kline, 2005): the ratio of the chi-square 
statistic to the degrees of freedom (χ2/df, acceptable if ≤3), 
comparative fit index (CFI, acceptable if ≥0.90), Tucker-Lewis 
index (TLI, acceptable if ≥0.90), root mean square error of 
approximation (RMSEA, acceptable if ≤0.08), and standardized 
root mean square residual (SRMR, acceptable if ≤0.08).

TABLE 1 | The questionnaire items, means, standard deviations, and standardized factor loadings.

Variables and items Mean SD Loadings

  COVID-19 involvement (1 = totally disagree, 100 = totally agree)
 1. I actively follow the progress of COVID-19. 79.88 24.41 0.92
 2. I often browse for information on COVID-19 in the news, media, and on the internet. 80.50 23.69 0.93
 3. I often talk about COVID-19 with my family and friends. 75.22 25.82 0.80
 4. COVID-19 is closely related to my current life. 66.39 27.55 0.74
  Awe (1 = totally disagree, 7 = totally agree)

 1. I sensed things momentarily slow down. 4.22 1.96 0.62
 2. I felt that my sense of self was diminished. 3.37 1.90 0.67
 3. I had the sense of being connected to everything. 4.17 1.91 0.69
 4. I felt that I was in the presence of something grand. 4.21 1.90 0.77
 5. I felt my jaw drop. 4.01 1.95 0.78
 6. I felt challenged to mentally process what I was experiencing. 4.39 1.95 0.69
  Problem-focused coping (1 = totally disagree, 7 = totally agree)

 1. I am taking steps to eliminate the problem induced by COVID-19. 5.79 1.50 0.85
 2. I am actively thinking about dealing with the problem induced by COVID-19. 5.66 1.54 0.88
 3. I am focusing only on the problem induced by COVID-19. 4.51 1.84 0.71
 4. I am waiting for the right moment to act. 4.66 1.80 0.72
 5. I am seeking advice from others. 4.96 1.70 0.70
  Social norm compliance (1 = totally disagree, 7 = totally agree)

 1. If more people followed society’s rules, the world would be a better place. 6.36 1.20 0.87
 2. People need to follow life’s unwritten rules every bit as strictly as they follow the written rules. 6.01 1.49 0.76
 3. People who do what society expects of them lead happier lives. 6.13 1.38 0.87
 4. Our society is built on unwritten rules that members need to follow. 6.18 1.31 0.92
 5. I am at ease only when everyone around me is adhering to society’s norms. 5.87 1.54 0.75
 6. I always do my best to follow society’s rules. 6.25 1.25 0.86
  Product preference (1 = totally disagree, 7 = totally agree)

 1–5. I prefer to buy some effective/helpful/functional/necessary/practical products. 5.95 1.45 -
 6–10. I prefer to buy some fun/exciting/delightful/thrilling/enjoyable products. 3.69 1.91 -
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RESULTS

Measurement Testing
CFA was used to examine the discriminant validity of the five 
key latent variables. The results showed that the hypothesized 
five-factor model fitted the data better (χ2/df  =  3.19, 
RMSEA  =  0.06, CFI  =  0.93, TLI  =  0.92, SRMR  =  0.05) than 
the alternative models (i.e., four-, three-, two-, and one-factor 
models). The standardized factor loadings for all the items 
were statistically significant (ps  <  0.001), ranging from 0.62 
to 0.93. The absolute values of the correlation coefficients of 
the key variables were all less than 0.6, as shown in Table  2. 
Overall, the discriminant validity of our measurements 
was established.

Hypothesis Test
To test our proposed hypotheses, the structural model was 
analyzed with COVID-19 involvement served as the independent 
variable, awe, problem-focused coping, and social norm 
compliance as the mediators, and product preference as the 
dependent variable. All the control variables were also included 
in the model. Our structural model had an adequate fit: 
χ2/df  =  2.95, RMSEA  =  0.06, CFI  =  0.92, TLI  =  0.91, 
SRMR  =  0.06.

The standardized path coefficients for the structural model 
predicting product preference are shown in Figure  1. The 
results showed that except for the direct relationship between 
COVID-19 involvement and product preference and the one 
between awe and product preference, all hypothesized 
relationships in the model were supported by the data. Though 
the direct effect of COVID-19 involvement on product preference 
was not significant, the total effect was significant with an 
estimate (path coefficient) of 0.20 and 95% CI [0.10, 0.31], 
supporting H1. As expected, COVID-19 involvement was 
positively related to awe (β = 0.29, p < 0.001), problem-focused 
coping adoption (β  =  0.36, p  <  0.001), and social norm 
compliance (β  =  0.33, p  <  0.001). These findings supported 
H2, H3, and H6. Awe was positively related to problem-focused 
coping adoption (β = 0.39, p < 0.001) and social norm compliance 
(β  =  0.22, p  <  0.001), which were consistent with H4a and 
H7a. Finally, both problem-focused coping adoption (β = 0.19, 
p  =  0.019) and social norm compliance (β  =  0.29, p  <  0.001) 
positively associated with product preference, and thus, H5a 
and H8a were supported.

Table  3 also shows the results of mediation analyses. As 
expected, awe mediates the effects of COVID-19 involvement 
on problem-focused coping and on social norm compliance 
(i.e., indirect effects 2 and 3, respectively), which were consistent 
with H4b and H7b. Furthermore, both awe and problem-focused 
coping, and awe and social norms, also worked as successive 
mediators for the relationship between COVID-19 involvement 
and product preference (i.e., indirect effects 4 and 5, respectively), 
which supported H5b and H8b.

DISCUSSION

Findings
Based on the theory of awe, the current paper proposes a 
research model to investigate the relationship between the 
COVID-19 crisis and a typical dimension of consumer behavior – 
utilitarian (vs. hedonic) product preference – as well as the 
mediation role of awe. We  conducted an online survey with 
512 participants to examine our research model and related 
hypotheses. The results suggest that COVID-19 involvement 
makes people more likely to purchase utilitarian products. More 
importantly, the additional test reveals that awe, problem-focused 
coping, and social norms explain the positive relationship 
between COVID-19 involvement and consumer behavior. 
Specifically, we  find that the COVID-19 crisis, as a typical 
public health emergency event, is characterized by the two 
features of perceived vastness and need for accommodation 
to elicit feeling of awe. After experiencing awe, people would 
change their behavior schema (herein, more utilitarian 
purchasing) via cognitive accommodations from two perspectives. 
From the individual perspective, people could adopt more 
problem-focused coping strategies to address the stressful 
situations caused by the COVID-19 crisis. From the social 
perspective, feeling of awe elicited by the COVID-19 crisis 
could render people to focus more on social norms and comply 
with the rules widely recognized by society.

Theoretical Contributions and Managerial 
Implications
Our research has several theoretical contributions. First, our 
research contributes to the literature on the psychological 
and behavioral influence of COVID-19. Specifically, we identify 
an insightful impact of the COVID-19 crisis from a consumer 

TABLE 2 | Correlations among the key variables.

Variables Cronbach’s α CR 1 2 3 4 5

1. COVID-19 involvement 0.87 0.91 0.85
2. Awe 0.84 0.86 0.30*** 0.71
3. Problem-focused coping 0.87 0.88 0.43*** 0.44*** 0.77
4. Social norm compliance 0.93 0.94 0.35*** 0.26*** 0.59*** 0.84
5. Product preference 0.93 0.93 0.25*** 0.12** 0.35*** 0.41*** 0.85

CR = composite reliability. The diagonal value (in bold) is the square root of average variance extracted (AVE). Discriminate validity is confirmed if the square root of AVE for each 
construct is higher than the correlation coefficients between the particular construct and any other constructs. The full correlation table including both the key and control variables is 

presented in Appendix A, which also indicates that there is no serious concern regarding discriminate validity. *p < 0.05, **p < 0.01, and ***p < 0.001.
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behavioral perspective that COVID-19 involvement can 
significantly increase people’s utilitarian (vs. hedonic) 
purchasing. Besides this direct effect, we  further identify the 
internal mechanism. We find that being involved in COVID-19 
evokes feeling of awe and subsequently enhances problem-
focused coping adoption and propels compliance to social 
norms, which have a carrying-over effect on people’s preference 
for utilitarian versus hedonic products. These findings are 
also consistent with the emotion-cognition-behavior framework 
under public health emergency literature (Yeung and Fung, 
2007; Xie et  al., 2011) that public health emergency events 
like COVID-19 alter various consumer behaviors via affecting 
their emotions and triggering cognitive accommodations. For 
example, Sneath et  al. (2009) found that disaster victims 
would engage in impulsive and compulsive purchasing 
behaviors to restore their sense of self. The U.S. Bureau of 
Economic Analysis recently declared that the widespread of 
COVID-19 crisis paralyzed consumer spending habits 
(Fitzgerald, 2020). Our current focus on one important type 
of consumer behavior – utilitarian (vs. hedonic) purchasing 
– supplements the extant literature on epidemic consumption 
behavior. However, this research stream is underexplored. 
Therefore, the influence on other types of consumer behavior 
as well as the underlying mechanisms should be an interesting 
aspect for future research.

Second, this study contributes to the literature on awe by 
strengthening the understanding of both the antecedent and 
outcome of awe. Differentiated from much of previous literature 
that has identified natural phenomena (e.g., tornadoes, 
earthquakes, and floods) as awe-eliciting events (Keltner and 
Haidt, 2003; Piff et  al., 2015; Anderson et  al., 2018), this 
research verifies that public health emergency events like 
COVID-19 would also evokes feeling of awe. In terms of awe’s 
outcome, we  examine the concrete cognitive accommodation 
procedure by highlighting the mediated role of coping and 
social norms, which has beyond much of previous literature 
that has predominantly examined the direct cognitive and 
behavioral outcomes (Shiota et  al., 2007; Berger and Milkman, 
2012; Rudd et  al., 2012; Piff et  al., 2015; Bai et  al., 2017; Cao 
et  al., 2020). Specifically, we  suggest that people tend to adopt 
more problem-focused coping to concentrate on how to solve 
the current problems caused by awe-eliciting stimuli, and 
subsequently, they would consider changing their behavioral 
schema (e.g., preferring utilitarian products more) to fit their 
mindsets of coping with the problems. Besides the individual 
perspective, cognitive accommodations after experiencing awe 
would also be  executed via the social route. Experiencing awe 
can result in a diminishment of the self but shift ones’ attention 
to representing the self in terms of a group (Keltner and 
Haidt, 2003; Van Cappellen and Saroglou, 2012; Piff et  al., 

FIGURE 1 | Standardized path coefficients for the structural equation model predicting product preference. Solid lines represent significant paths, and dashed lines 
represent nonsignificant paths. *p < 0.05, **p < 0.01, and ***p < 0.001.

TABLE 3 | Standardized parameter estimates for the direct and indirect effects for the hypothesized model of COVID-19 involvement and product preference.

Pathways Standardized estimate SE
95% CI

Lower Upper

Direct effect: Involvement – Product preference 0.02 0.06 −0.11 0.14
Indirect effect 1: Involvement – Awe – Product preference −0.02 0.02 −0.05 0.20
Indirect effect 2: Involvement – Awe – Problem-focused coping 0.11 0.03 0.07 0.13
Indirect effect 3: Involvement – Awe – Social norm compliance 0.06 0.02 0.03 0.16
Indirect effect 4: Involvement – Awe – Problem-focused coping – Product preference 0.02 0.01 0.01 0.05
Indirect effect 5: Involvement – Awe – Social norm compliance – Product preference 0.02 0.01 0.01 0.04

Involvement = COVID-19 involvement.
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2015). Therefore, complying with social norms would enhance 
people’s behavior schema change if they find others in their 
communities are changing prior purchase routines. Our empirical 
study confirms our propositions that the relationship between 
awe and the preference for utilitarian products is mediated 
by problem-focused coping adoption and social norm compliance.

This study also has significant managerial implications in 
terms of providing guidelines for policymakers and marketers. 
First, we  find that being involved in COVID-19 could induce 
feeling of awe to the individual, which was positively related 
to problem-focused coping tendency and social norm compliance. 
To control the spread of pandemics like COVID-19, governments 
first should organize specific teams to collect various problems 
and concerns faced by the public and then provide practical 
suggestions (e.g., how to wear a mask or wash hands correctly) 
to them. Also, as feeling of awe also leads to social norms 
compliance, governments should consider the power of social 
influence when delivering prevention policies. For example, 
they should highlight the importance of collectivism and social 
harmony in various media. From the business perspective, the 
finding of increased utilitarian (vs. hedonic) product consumption 
caused by COVID-19 involvement also provides important 
information for marketers, especially for e-commerce marketers. 
The inventories of utilitarian products should be  increased to 
meet consumer demand resulted from higher utilitarian needs 
during the COVID-19 crisis. When designing promotion 
messages, marketers should consider adding slogans related to 
problem-focused coping (e.g., wash your hands and fight the 
virus) and social norms (e.g., everyone’s essential hand sanitizer) 
to attract consumers’ attention. In summary, we  hope that the 
improved understanding of emotion-cognition-behavior under 
the COVID-19 crisis will help policy-makers and marketers 
guide consumers more effectively.

Limitations and Future Directions
As an exploratory study, some limitations should be  taken into 
considerations when interpreting our findings. The first limitation 
of our study is related to methodological design. The cross-
sectional design suffers from the problem of causal inference. 
However, our main objective is to examine the potential 
contemporary relationship between public health emergencies 
like COVID-19 and consumer behavior, which is missing from 
existing literature. We  still encourage future efforts to examine 
the delayed or long-term effect to strengthen the causal 
relationship by using longitude or experimental method. Also, 
all the measures including product preference were self-reported. 
Although all the scales have consistently been validated by 
previous studies, we  encourage future studies to collect real-
world sales data from retailers or examine the actual purchase 
behaviors of consumers to enhance the robustness of our results.

Another limitation is related to our participants’ 
representativeness. Especially, we  used convenience sampling 
instead of the random sampling method to recruit participants, 
causing a possibility of selection bias. Most of the recent 
COVID-19 studies have used the convenience sampling method 
to recruit the participants (Ahorsu et  al., 2020; Zhang and 
Ma, 2020). Compared with these studies, a sample size of 512 

individuals was also persuasive and convincing. Despite this, 
the present study, as an exploratory research, could also provide 
evidences to some extent. Moreover, we only recruited Chinese 
people as participants. Chinese people were the first ones 
influenced by COVID-19 and were also doing well in preventing 
the spread of COVID-19. The protection means by the Chinese 
government and ordinary people have been widely adopted 
by other countries with different cultural backgrounds. Purchasing 
more utilitarian products is also a global phenomenon, as 
reported by the media in various countries. As such, cultural 
influence should not be a big concern for our research. We still 
call for further investigations to repeat and extend our findings 
in different cultural contexts.

The last limitation is related to other confounding effects. 
Although we  have tried to exclude possible confounding effects 
by including participants’ demographic information, risk 
perception, and economic state as control variables, there are 
still other factors, for instance, the degree of confinement. Recent 
literature has suggested that COVID-19 confinement could 
influence health risk behaviors (e.g., higher screen exposure 
and lower physical activity), which may affect consume-related 
behaviors subsequently (López-Bueno et al., 2020). In our study, 
participants were experiencing the same degree of confinement 
during the survey. They could go to offline shopping malls 
with health code and there was almost no constrain for online 
shopping, and as a result, the confinement should not bias our 
findings greatly. However, as suggested by López-Bueno et  al. 
(2020), confinement is an essential factor in the COVID-19 
crisis. Similarly, future cross-country research is encouraged to 
investigate the effects of confinement policies by different countries 
on consumer behaviors as well as the underlying mechanisms.

CONCLUSION

This paper supports that being involved in a public health 
emergency like COVID-19 has a significantly positive relationship 
with the preference for utilitarian products (vs. hedonic products). 
More importantly, the theory of awe explains this observation, 
according to the finding of the mediated effects of awe, problem-
focused coping, and social norm compliance. Overall, the present 
paper highlights the non-negligible role of public health 
emergencies in modifying consumer behavior and also has 
significant managerial implications for policymakers and marketers.
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The COVID-19 pandemic has created a situation in which people have to choose
between economic and health values. This raises the question of what psychological
mechanisms determine people’s willingness to bear economic costs to protect health?
To answer this question, we examined whether such willingness is better described
by compensatory or lexicographic models of decision making in situations involving
risk or uncertainty. We compared decisions regarding COVID-19 and occupational
diseases to establish a pandemic-independent baseline and to determine whether the
mechanisms behind the trade-offs are the same in both cases. Additionally, we tested
whether people’s willingness to accept economic costs is related to psychological
factors such as fear, feeling of control, declared knowledge about the COVID-19
pandemic, predictions concerning the expected length of the pandemic, and perceived
effectiveness of actions taken to fight the coronavirus. In total, 354 Polish participants
from Prolific Academic took part in this study. The results were consistent with the view
that decisions are made primarily to protect sacred values and are therefore not based
on compensatory models. In line with this view, participants were sensitive neither to
the risk vs. uncertainty manipulation nor to the perceived effectiveness of the lockdown.
Instead, their behavior was congruent with lexicographic models in which the protection
of health and in particular the fight against the COVID-19 pandemic appeared to be the
most important dimension, and the single criterion to be used in decision making.

Keywords: COVID-19 pandemic, tradeoffs between economic costs and health, sacred values, risk and
uncertainty, compensatory and non-compensatory models of decisions

INTRODUCTION

The COVID-19 pandemic has created a situation in which people have to choose between
economic and health values. For example, small business owners must decide whether to close
or run their businesses, risking their own health and that of family members, employees, and
customers. Our aim was to learn whether willingness to bear economic costs (unemployment
and inflation) to protect health was related to probability of threat (risk vs. uncertainty) and
psychological factors such as fear, feeling of control, declared knowledge about the COVID-19
pandemic, predictions concerning the expected length of the pandemic, and perceived effectiveness
of actions taken to fight the coronavirus. We also examined whether such willingness was better
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described by compensatory or lexicographic models of decision
making. We compared decisions regarding COVID-19 and
occupational diseases to establish a pandemic-independent
baseline and to determine whether the mechanisms behind
the trade-offs are the same in both cases. Understanding the
psychological mechanisms behind people’s willingness to bear
economic costs is essential for developing socially acceptable
policies to control the spread of COVID-19.

Compensatory Models of Decision
Making
In many situations, people have to make trade-offs. Making
trade-offs between values in the same category is relatively easy,
but becomes more difficult when the values belong to various
categories, e.g., money vs. uncertainty or money vs. time (Luce
et al., 1999, 2001). Making choices between conflicting criteria
are even more difficult. This is the case for trading off costs and
safety, or maximizing the returns and minimizing the risks of
investments. In the medical field, conflicting criteria might be
diagnostic accuracy and availability of care (Azar, 2000).

In traditional compensatory models of decision making, all
criteria have to be considered when evaluating overall utility.
A poor score on one criterion can be compensated by high scores
on other criteria, e.g., increased economic costs are compensated
by a decreased morbidity rate. Given that COVID-19 is a
new disease, there is uncertainty about effective policies and
preventive behaviors to limit infections, including lockdowns.
Therefore, a decrease in the morbidity rate is only a probable
or even an uncertain outcome, whereas the economic costs
of the lockdown are a sure loss. Compensatory integration of
outcomes and probabilities means that a low-utility and high-
probability option may be as attractive/unattractive as a high-
utility and low-probability option (for a review, see Shanteau and
Pigenot, 2009). We tested this integration model in both risky and
uncertain conditions. According to the compensatory approach,
people should be more willing to accept economic costs in risky
conditions (for a review, see Camerer and Weber, 1992).

Lexicographic Models of Decision
Making
Compensatory models of decision making raise concerns,
because evaluation criteria that are hard to compare may evoke
feelings of conflict (Beattie and Barlas, 2001). The most extreme
examples of situations with conflicting criteria appear when
people have to trade off sacred values (Tetlock, 2003) such as
human life, health or freedom against secular values such as
money. Weighing sacred values against other quantities is often
considered either taboo (Fiske and Tetlock, 1997; Tetlock et al.,
2000; Daw et al., 2015; Chorsu et al., 2018) or a repugnant
transaction (Leuker et al., 2020). Tetlock et al. (2000) have
proposed the sacred value protection model (SVPM), according
to which “when sacred values come under secular assault, people
struggle to protect their private selves and public identities from
moral contamination” (Tetlock, 2003, p. 320). This is directly
related to the evaluation of policies dealing with the COVID-
19 pandemic. For example, many people have felt disgusted by

the policies adopted in some countries to dispense with social
distancing in order to reduce economic costs and advance herd
immunity at the expense of putting elderly and other vulnerable
people at risk of death. According to the SVPM, people should
always protect health against secular values. Given that sacred
values are always the same – health and human life – people’s
willingness to bear economic costs to fight COVID-19 should be
similar under both risk and uncertainty conditions. It should also
be the same for unemployment and inflation, and for COVID-19
and occupational diseases.

Insensitivity to uncertainty is also in agreement with another
lexicographic model of decision making, the priority heuristic
(PH) proposed by Brandstatter et al. (2006). According to PH,
people first focus on the most important aspect, which is the
amount of loss. Probabilities are considered only in the next
step. However, decisions made according to PH may depend on
specific economic costs, because the relative importance of the
unemployment, inflation and morbidity rates may differ. The
relative importance of these costs and benefits may also differ
between the COVID-19 and the occupational diseases conditions.

Other Factors Related to Willingness to
Accept Economic Costs to Protect
Health
Following prior research on people’s reactions to the pandemic
(e.g., Capraro and Barcelo, 2020a), we investigated the association
between willingness to bear economic costs to protect health
and various emotional and cognitive factors. One such factor
is fear, the emotion that has probably been the most automatic
and spontaneous response to the threat to health/life during
the pandemic (Kramer et al., 2014; Taylor, 2019; Van Bavel
et al., 2020). The intensity of fear is positively related to risk
perception (Slovic, 1987; Marris et al., 1997; Siegrist et al., 2005).
Lerner and Keltner (2000, 2001) have documented that both
dispositional and incidentally evoked fear are related to higher
risk estimates. People experiencing high rates of health anxiety
have been found to take protective but sometimes irrational
actions (Mathes et al., 2018). If fear is positively correlated with
risk perception, people experiencing this emotion should be more
willing to sacrifice their economic comfort and accept higher
levels of unemployment and inflation to reduce health risks.

Another variable involved in the trade-offs between economic
and health values is feeling of control (Slovic et al., 1985). First,
one’s inability to influence the course of events is positively
linked to risk perception (Slovic, 1987; Bracha and Weber,
2012; Weber, 2017). Second, lack of control is associated with
low tolerance for uncertainty, which in turn correlates with
excessive worry or health anxiety (Taylor, 2019). Taken together,
a low level of personal control may favor one’s willingness
to accept higher increases in unemployment and inflation to
reduce health threats. In the present study, the role of fear and
personal control was analyzed both at an abstract level (as factors
linked to health irrespective of specific threats) and in direct
association with COVID-19.

We also examined participants’ opinions about the
effectiveness of social isolation, the expected length of the
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pandemic, and subjective knowledge about COVID-19. We
controlled for potential relationships between willingness
to trade economic and health values on the one side and
demographic variables such as gender, age, personal income,
place of residence and political views on the other.

According to compensatory models, these factors may
influence the overall utility of the economic costs taken to reduce
the morbidity rates of both COVID-19 and occupational diseases.
By contrast, if decisions are made according to either SVPM or
PH, they should be largely insensitive to these factors, with the
exception of fear, which may reinforce the importance of health
as the most important dimension in PH.

MATERIALS AND METHODS

Participants and Design
A total of 354 Polish participants from the crowdsourcing
community Prolific Academic took part in this study in exchange
for £0.75 (121 women, 233 men; Mage = 25.02 years, SD = 9.50).
Detailed information about the sample is provided in the
Supplementary Material. The study had a mixed experimental
design with two between-subject factors: risk/uncertainty (risk
vs. uncertainty) and type of health hazard (COVID-19 vs.
occupational diseases). The within-subject factor was the type of
economic cost: unemployment rate or inflation rate. Following
Simmons et al. (2013) recommendation, we included a minimum
of 50 observations per condition. Participants were randomly
assigned to one of the four conditions, which represented
a combination of the two between-subject factors: COVID-
19/risk (N = 86), COVID-19/uncertainty (N = 86), occupational
diseases/risk (N = 84) and occupational diseases/uncertainty
(N = 98). Data collection did not continue after data analysis. No
data were discarded.

Procedure
Once the participants had provided informed consent, they
were presented with scenarios informing them of the economic
consequences of introducing actions oriented to decreasing the
morbidity rate of either COVID-19 or occupational diseases.
The success of protective actions was expressed in terms of
either risk or uncertainty. All participants were given two
scenarios presented in a random order (see Supplementary
Material). In the first scenario, a decrease in the morbidity
rate came at the cost of an increase in the unemployment rate,
whereas in the other scenario, the cost was an increase in the
inflation rate. In both scenarios, participants were told that
100 experts were asked whether the actions taken to decrease
the morbidity rate would be effective. In the risk condition,
participants were informed that half of the experts predicted
that the actions would yield a decrease in the morbidity rate
of 30%, whereas the other half believed that the actions would
not be successful. In the uncertainty condition, respondents were
informed that only 20% of experts had clear opinions: 10%
of them expected a 30% reduction in the morbidity rate, and
10% of them predicted no decrease in the morbidity rate. The
remaining 80% of experts stated that there were no bases for

making any forecasts. Thus, uncertainty was expressed as the
second-order probability distribution of its possible values (e.g.,
Camerer and Weber, 1992). All scenarios were accompanied
by graphs illustrating the frequency of expert opinions. In all
graphs, the green section represented the percentage of experts
who believed that the morbidity rate would decrease, the red
section represented the percentage of experts who predicted no
change, and the gray section (only in the uncertainty condition)
represented the percentage of experts who said that making any
forecast was groundless. The graphs also included numerical
information about the expected change in the morbidity rate
(−30% in the green area, 0% in the red area, and a question
mark in the gray area). Uncertainty levels have been presented
in the same form in several previous studies (e.g., Dolan and
Jones, 2004; Tymula et al., 2012). The graphs can be found in the
Supplementary Material.

The participants were asked to provide their opinion on the
highest acceptable level of either unemployment or inflation
as the cost of reducing the morbidity rate. Before providing
the value, the participants were informed that in Poland, the
unemployment rate in 2010–2015 ranged from 12 to 15% and
was equal to 5% in 2019 and in March 2020, whereas the inflation
rate ranged from −2% to 5% in 2010–2015 and was equal to
1% in 2019 and in March 2020. The participants were given the
actual information in order to fix the same reference point for
everybody. The unemployment and inflation rates declared by
the participants as an acceptable cost of reducing the morbidity
rate were dependent variables.

In the next step, the participants answered the following
two questions, presented in a random order: (1) How afraid
are you that you will get seriously ill and suffer serious
negative consequences? (2) To what extent can you personally
prevent getting seriously ill? The answers to both questions were
registered on a 100-point slider scale from “very weak fear” to
“very strong fear” for the first question, and from “very low
impact” to “very high impact” for the second question.

The next set of five questions, presented in a random order,
pertained to evaluating the consequences of COVID-19: (1) How
do you evaluate the possible negative impact of the pandemic
on the Polish economy? (from “very little impact” to “very
high impact”); (2) In your opinion, was the social isolation
policy introduced on March 11 effective? (from “completely
ineffective” to “very effective”); (3) In your opinion, how long
will the pandemic last? (from “very short time” to “very long
time”); (4) How much fear does the COVID-19 pandemic
evoke in you? (from “very little fear” to “very strong fear”);
(5) How do you evaluate your knowledge about the medical
consequences of COVID-19? (from “very little knowledge” to
“a lot of knowledge”). Answers were provided with the aid of a
100-point slider.

The participants answered demographic questions about
gender, age, socio-political opinions (using a 100-point slider
from “definitely left-wing” to “definitely right-wing”), net
monthly income, and place of residence. Prior research (Capraro
and Barcelo, 2020b) has shown that some demographic factors
(e.g., gender) may be related to willingness to take protective
actions during the pandemic.
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RESULTS

Overview
The data were analyzed in three steps. First, willingness
to bear economic costs in order to lower the morbidity
rates of COVID-19 and occupational diseases was tested by
comparing the rates of unemployment and inflation declared
by participants as acceptable with the actual rates before the
lockdown. Subsequently, using hierarchical log-linear analysis,
we compared willingness to bear economic costs in the
cases of COVID-19 and occupational diseases separately for
unemployment and inflation. Then, a multivariate analysis of
variance (MANOVA) model was used to investigate willingness
to accept increases in both unemployment and inflation for
the risk vs. uncertainty conditions. In the last step, we
examined the relationship between willingness to bear the
economic costs of the lockdown with the cognitive and
affective factors, and with the socio-demographic variables.
This was done with the aid of multivariate linear regression,
with economic costs as dependent variables and the other
factors as predictors.

Willingness to Bear Economic Costs
For each participant, the actual unemployment and inflation rates
in March 2020 (i.e., 5 and 1%, respectively) were subtracted from
the unemployment and inflation rates declared as acceptable.
Positive values of these differences meant that participants were
ready to accept increases in unemployment and/or inflation. The
differences are presented in Figures 1A,B.

As can be seen in Figure 1A, the majority were willing to
accept an unemployment rate higher than 5% to reduce the
morbidity rates of both COVID-19 (86.6%) and occupational
diseases (70.9%). The participants were more frequently willing
to bear a higher unemployment rate for COVID-19 than for
occupational diseases (χ2 = 13, df = 1, N = 354, p < 0.001).

From Figure 1B it can be seen that the majority (70%) of
participants were willing to accept a higher inflation rate to
reduce the morbidity rate of both COVID-19 and occupational
diseases. The frequency of responses did not differ between these
two conditions (χ2 = 0.002, df = 1, N = 354, p = 0.968).

Willingness to Bear Economic Costs
Under Risk and Under Uncertainty
To examine the effect of risk/uncertainty, we performed
hierarchical log-linear analysis with two factors: health hazard
(COVID-19 vs. occupational diseases) and risk/uncertainty (risk
vs. uncertainty) separately for willingness to accept increases
in the unemployment and inflation rates. The results are
summarized in Table 1.

As Table 1 shows, only the interaction between the type
of health hazard and the type of economic costs predicted
willingness to accept a higher unemployment rate to reduce
the morbidity rate: willingness was higher for COVID-19 than
for occupational diseases. This interaction was insignificant for
inflation. No effect of the risk/uncertainty factor was observed.

Next, MANOVA was conducted to test the model, including
the type of economic cost as a within-subject factor. The

FIGURE 1 | The willingness to bear economic costs higher than the status
quo, i.e. unemployment rate higher than 5% and inflation rate higher than 1%.

limitation of comparing relative willingness to accept increases
in unemployment and inflation was that each cost is measured
on a different scale: unemployment ranges from 0 to 100%,
whereas inflation has no specific limits. To avoid this limitation,
the answers concerning inflation were rescaled. The average
acceptable unemployment rate provided by the participants was
10.08, with SD = 5.81, while for the inflation rate, the average
was 3.40, with SD = 3.53. Given that the ratio of these two
standard deviations was 1.65, the answers concerning inflation
were rescaled by this factor.

Multivariate analysis of variance with one within-subject
factor (economic costs: unemployment vs. inflation) and
with two between-subject factors – health hazard (COVID-
19 vs. occupational diseases) and risk/uncertainty (risk vs.
uncertainty) – was conducted. The average rates declared by the
participants as acceptable for unemployment and inflation are
shown in Figure 2.

As can be seen in Figure 2, the average acceptable rates were
higher for unemployment than for inflation, for all conditions.
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TABLE 1 | The three-way contingency table and results of the hierarchical loglinear analysis with three factors: health hazard (COVID-19 vs. occupational diseases),
risk/uncertainty (risk vs. uncertainty), and the willingness to bear economic costs.

Health hazard The degree of
uncertainty

Willingness to bear increase in
unemployment Observed

frequency%

Willingness to bear increase
in inflation Observed

frequency%

No Yes No Yes

COVID-19 Risk 3.7 20.6 5.9 18.4

Uncertainty 2.8 21.5 5.4 18.9

Occupational diseases Risk 7.3 16.4 6.5 17.2

Uncertainty 7.6 20.1 5.4 22.3

Hierarchical Loglinear Analysis

Willingness to bear an increase in
unemployment

Willingness to bear an increase
in inflation

Term deleted from the saturated model Df Difference in LR χ 2 due to deletion
of a given term:

Difference in LR χ 2 due to deletion
of a given term:

p p

Hazard × Uncertainty × economic costs 1 0.062 0.804 0.399 0.528

Hazard × Uncertainty 1 0.248 0.387 0.523 0.470

Hazard × economic costs 1 13.550 >0.001 0 0.997

Uncertainty × economic costs 1 0.644 0.422 1.356 0.244

FIGURE 2 | Average accepted rates of both unemployment and inflation
depending on the type of disease (COVID-19 vs. occupational diseases) and
the level of uncertainty (risk vs. uncertainty).

In agreement with this observation, a significant main effect of
the type of economic costs was found (M(unemployment) = 10.08,
SD = 5.81 and M(inflation) = 5.61, SD = 5.83, F(1,350) = 165.71,
p < 0.001, [η2

p ] = 0.321).
We also found a significant main effect of the type

of health hazard: M(unemployment) = 11.03, SD = 5.65 and
M(inflation) = 5.88, SD = 6.00 for the COVID-19 condition;
and M(unemployment) = 9.18, SD = 5.84 and M(inflation) = 5.36,
SD = 5.66 for the occupational diseases condition, F(1,350) = 5,49,
p < 0.020, [η2

p] = 0.015. Given that the differences in averages
were higher for unemployment than for inflation, we also tested

the interaction between the type of economic costs and the type
of health hazard. This interaction was marginally significant,
F(1,350) = 3.70, p < 0.055, [η2

p] = 0.010.
We found no significant main effect of risk/uncertainty

for either unemployment (M(risk) = 9.92, SD = 5.93 and
M(uncertainty) = 10.22, SD = 5.72) or inflation (M(risk) = 5.43,
SD = 6.4 and M(uncertainty) = 5.78, SD = 5.24), F(1,350) = 0.546,
p = 0.461, [η2

p] = 0.002. All interactions comprising the
risk/uncertainty factor were insignificant (all p > 0.50), including
the interaction with the type of health hazard, F(1,350) = 0.22,
p < 0.882, [η2

p ] = 0.000.
In summary, the participants were more willing to accept

an increase in the unemployment rate than in the inflation
rate. This effect was more salient for COVID-19 than for
occupational diseases.

Predictors of Willingness to Bear
Economic Costs
Multivariate linear regression was used to identify predictors
for the acceptable unemployment and inflation rates. These
analyses were performed separately for the COVID-19 and
occupational diseases conditions, because the questions directly
related to the former did not apply to the latter. The
responses to questions concerning fear of getting infected by
COVID-19 and getting seriously ill were highly correlated
(r = 0.60, p < 0.001). Therefore, the first response was
used as a predictor in the regression for the COVID-19
condition, and the second in the regression for the occupational
diseases condition. Risk/uncertainty, gender, and income were
recoded as dummy variables. The other predictors were
not transformed. First, all outliers were removed. Second,
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collinearity diagnostics were performed. The intercorrelations
are presented in Supplementary Tables S1, S2, S5, S6
in the Supplementary Material. The coefficients, statistical
significance, zero-order, partial and part correlations, and
collinearity statistics are given in Tables 2, 3 only for the COVID-
19 condition1.

As can be seen in Tables 2, 3, for both unemployment
and inflation most variables passed the collinearity test, the
exceptions being personal control over getting seriously ill, and
political views.

Despite the significant correlations (see Supplementary Table
S1) between the acceptable unemployment rate on the one
side and the perceived effectiveness of the lockdown (r = 0.17,
p < 0.05, N = 149) and the perceived impact on the economy on
the other (r = −0.14, p < 0.05, N = 149), no significant model
was found for unemployment (adjR2 = −0.006, F(11,237) = 0.92,
p = 0.527). This could be explained by the fact that the partial and
part correlations were lower than the zero-order correlations (see
Table 2)2.

For inflation, a marginally significant model was found
(adjR2 = 0.065, F(11,125) = 1.86 p = 0.051). Although the model
fit was significant, most of the coefficients for the predictors were
non-significant (see Table 3). The two exceptions were gender,
as men accepted a higher inflation rate than women (B = 1.478,
p = 0.009 with lower and upper confidence intervals 0.378 and
2.578)3, and perceived impact on the economy (β = −0.186.
p = 0.034). For the second predictor, the partial and part
correlations were lower than the zero-order correlation, pointing
at an input of other variables in this correlation (Table 3). Indeed,
as can be seen in Supplementary Table S2, the perceived impact
on the economy was positively correlated with the perceived
length of the pandemic (r = 0.27, p < 0.01, N = 137), and
negatively correlated with the perceived effectiveness of the
lockdown (r = −0.18, p < 0.05, N = 137). The perceived length
of the pandemic and the perceived effectiveness of the lockdown
were significantly correlated (r = 0.26, p < 0.01, N = 137).
Such relationships suggest that the perceived impact on the
economy had an indirect effect on DV. To test this explanation,
Model 2 from Hayes Process V. 3.5 (Hayes, 2018) was applied,
with acceptable inflation rate as DV, perceived impact on the
economy as IV, and both perceived length of the pandemic and
perceived effectiveness of the lockdown as moderators. In this
model, neither the direct effect of the perceived impact on the
economy (B = 0.067, SE = 0.046, p = 0.147, with lower and
upper bounds of 95% CI: −0.02 and 0.16, respectively) nor
its interaction with the perceived effectiveness of the lockdown
(B = −0.001, SE = 0.001, p = 0.192, with lower and upper bounds
of 95% CI: −0.002 and 0.001, respectively) were significant. Only

1The results for the occupational diseases condition are presented in
Supplementary Tables S3–S6 in the Supplementary Material.
2Even though gender was not a significant predictor in the models found for
both unemployment and inflation, for the COVID-19 condition, significant gender
differences in willingness to bear economic costs were found. Indeed, 74.4% of
women and 89.2% of men were willing to accept a higher unemployment rate
(χ2 = 5.07, df = 1, p = 0.024, N = 150).
3A total of 64.1% of women and 80.2% of men were willing to accept a higher
inflation rate (χ2 = 4.09, df = 1, p = 0.043, N = 150). TA
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the effect of the perceived length of the pandemic (B = 0.11,
SE = 0.05, p = 0.04, with lower and upper bounds of 95%
CI: 0.01 and 0.20, respectively) and its interaction with the
perceived impact on the economy (B = −0.001, SE = 0.001,
p = 0.04, with lower and upper bounds of 95% CI: −0.0025
and −0.0001, respectively) were significant. Therefore, there was
no direct effect of the perceived impact on the economy on the
acceptable inflation rate.

For the occupational diseases condition, no significant model
was found for DVs (adjR2 = 0.019, F(7,144) = 1.42, p = 0.200 for
unemployment, and adjR2 = −0.007, F(11,237) = 1.14, p = 0.340
for inflation). See Supplementary Tables S3, S4 for details.

Summary of the Results and Discussion
The results of this research revealed that the majority of
participants were willing to accept economic costs to fight
COVID-19 and to prevent occupational diseases. At the same
time, the responses were not sensitive to the risk/uncertainty
factor and were not correlated with economic factors, specifically
the lockdown’s impacts on the economy and people’s incomes.

These results are inconsistent with compensatory decision
models. Instead, they agree with lexicographic models, such as
SVPM and PH. In line with this view, the participants were
sensitive neither to the risk vs. uncertainty manipulation nor to
the perceived effectiveness of the lockdown, which may moderate
a subjective evaluation of the probability that economic sacrifices
will reduce health risks. According to the SVPM, the protection
of sacred values is not a function of payoffs weighted by their
probabilities. Consequently, factors such as knowledge about the
pandemic and perceived control over being infected by COVID-
19 do not appear to shape people’s decisions. Rather, people
focus on protecting their health, irrespective of how fearful
they are, how much personal control they have, or how they
evaluate the context of the pandemic. In PH, the protection
of health and in particular fighting against COVID-19 may
be the most important dimensions used in the first step of a
lexicographic strategy. The decision is made in the first step if
the difference in the most important dimension is sufficiently
salient (Brandstatter et al., 2006). The greater willingness to
accept a higher unemployment rate to fight COVID-19 than to
prevent occupational diseases observed may indicate the higher
relative importance of health in the former case. In summary, our
findings seem to be in accordance with lexicographic models of
decision making.

The lack of effect of the risk/uncertainty factor can also be
explained in an alternative way. We cannot exclude that this
finding reflects participants’ lack of trust in experts’ opinions.
Prior research suggests that laypeople have limited trust in
expert opinions, and that advice taking is sensitive to consistency
between these opinions and people’s own beliefs (Zaleskiewicz
and Gasiorowska, 2018, 2020).

One factor examined in this study, namely fear, requires
additional consideration. According to Kahneman and Frederick
(2002) model of heuristic judgment, relevant but hard-to-process
attributes are substituted by irrelevant ones that can be easily
processed. Affect is a natural dimension frequently used by
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decision makers as a substitute. Therefore, fear is a good
candidate to guide hard choices either through the affect
heuristic (Alhakami and Slovic, 1994) or as the most important
dimension in a lexicographic model. In line with the affect
heuristic, people base their judgments of an activity on how
they feel about it; affect then guides their perceptions of benefits
and risks. Therefore, fear may bias judgments of payoffs and
probabilities in favor of willingness to bear economic costs. Fear
may also be the single criterion for decision making used in a
lexicographic model.

In contrast to these expectations, we identified no impact
of fear. One possible explanation is that the level of fear was
relatively low (M = 41.95 on a scale from 0 to 100), possibly owing
to the youngness of the participants: 52% of them were 23 years
old or younger. Additionally, the study was carried out in late
May 2020, when the number of daily new cases stabilized, and
the numbers of active cases and deaths in Poland were low in
comparison to many other European countries. As a result, fear
was not related to willingness to make sacrifices.

Our findings concerning willingness to bear economic costs
appeared to be in disagreement with increasing social protests
against the lockdown. To understand this, more research is
necessary, involving respondents belonging to different age
groups and social strata, and with different health conditions. It
would also be helpful to treat the situation as a dynamic one, and
therefore conduct longitudinal studies.

Similarly to earlier research in the field, we also found
associations between reactions during the pandemic and some
socio-demographic variables (see Capraro and Barcelo, 2020a,b).
For example, women were less willing than men to accept
economic costs in order to lower the COVID-19 morbidity
rate, but declared higher levels of fear. The latter effect may
be a good predictor of gender differences in obeying protective
recommendations during the pandemic.
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On December 2019, the city of Wuhan, Hubei Province in China, was hit by an unexplainably
aggressive pneumonia with unknown origin (Lu et al., 2020).

Its initially rapid spread was then imputed to a novel class of coronavirus, Sars-CoV-2 and,
on February 11th 2020, the disease was named Covid-19. In the following months, the viral
transmission increased exponentially to the entire country and all around the world and the
outbreak was officially declared a pandemic by the World Health Organization (WHO) on 11th
March (Lu et al., 2020; Sohrabi et al., 2020).

As it shows, the first month of the new decade have been dominated by an unprecedented
emergency which has called for a timely and exhausting response on behalf of governments
and policy-makers stressing, now more than ever, the impellent need to strengthen the capacity
of national healthcare systems. While the world watched all social, economic, and productive
sectors drastically decelerating their pace, Intensive Care Units, diagnostic laboratories, General
Practitioner surgeries, and all other healthcare services found themselves over-pressurized and
working their fingers to the bone, entailing an over-exposition to burn-out and psychosocial risks
of the workforce. According to the Health System Response Monitor platform by the European
Observatory (European Observatory on Health Care Systems and Policies, 2020), many European
national governments have been mobilizing special funds to increase workforce capacity or pay
overtime to their healthcare workers. Some countries have responded to the sudden change in
demand by timely reorganizing hospitals through shifts in resource allocation and, in some cases,
private funding and donations have played a significant role in increasing ICU capacity. Other
sectors have been also called to action via solicitations of industrial reconversion to respond to the
shortage of Personal Protective Equipment (PPE), in a desperate attempt to safeguard hospitals
where conditions are, in some cases, so desperate that patients are laid on floor mattresses (Nacoti
et al., 2020). Of course, to save healthcare facilities from being themain vectors of Covid-19 spreads,
as suspected to be the case for some hospitals in Italy, the use of appropriate PPE and sanitization
procedures must occur alongside correct preventive behavior in the workplace. Integrating such
comportments into routine clinical practice is the result of proactive behavior on behalf of
physicians, nurses, and all other healthcare professionals however, ensuring that healthcare facilities
remain safe environments is a responsibility also of patients and their caregivers. This also requires
a shift in patients’ attitudes and approaches toward their healthcare management, in the direction
of better engagement.
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The pandemic stressed the importance of rethinking and
rescheduling our entire healthcare system. Western health care
systems have been built around the concept of patient-centered
care, but an epidemic requires a change of perspective toward
a concept of community-centered care (Nacoti et al., 2020). To
improve the quality of health services and their abilities to face
new future challenges we need to focus on the importance of
community, that must be at the center of activities of the health
care system. This infection proved that diseases affect not only
a single patient but also entire communities, putting a strain
on our entire system if not prepared. It is therefore important
to invest in public health (Heymann and Shindo, 2020), with
the coordination of several complementary professional figures,
such as social scientists, epidemiologists, experts in logistics,
psychologists, and social workers, to be better prepared not only
in response of future pandemic like this, but also in the daily
adoption of correct and effective behaviors to prevent the onset
of new infections. Furthermore, the role of each singular citizen
in preventing the risk of contagion for him/herself and his/her
community is underlined: in the absence of a vaccination against
the virus contagion, the main preventive strategies are behavioral
and require a high adherence to the preventive norms such as
physical distancing, wearing masks and hands hygiene (Bombard
et al., 2018). The adherence of citizens to such requirements
require a deep shift in their approach to health and health
behaviors in the direction of an enhanced engagement in one
own self-management. We have a proof of this phenomenon

TABLE 1 | The percentage of responses for patient health engagement levels.

Engagement level

Items Total sample

(n = 1,000)

Arousal

(n = 230)

Adhesion

(n = 612)

Eudaimonic

(n = 158)

I am the main responsible for preventing the risk of

contagion from new Coronavirus (COVID-19)

Completely agree 21% 17% 18%* 35%***

I think vaccines are effective in preventing/treating

the diseases for which they were developed.

Completely agree 33% 28% 32% 42%**

I have full trust in scientific research

Completely agree 35% 28%** 34% 51%***

I have full trust in healthcare system

Completely agree 17% 11%** 16% 31%***

I have full trust in institutions

Completely agree 7% 4%* 6% 13%***

The government and authorities are effectively

managing the spread of the new Coronavirus

(COVID-19) in Italy

Completely agree 9% 6% 9% 15%***

The National Health System is acting in the best

way to contain the spread of the new Coronavirus

infection (COVID-19)

Completely agree 19% 11%*** 19% 29%***

(1) Only the percentages of those who responded “completely agree” (5 point on a likert scale) were reported; (2) Significance in marked with asterisks (*significance at p < 0.05;

**significance at p < 0.01; ***significance at p < 0.001). Data are an extract from a broader research reported in Graffigna et al. (2020a,b).

from a survey conducted on a representative sample of 1,000
Italians in the first week of the Covid19 emergency in Italy
(Graffigna et al., 2020a,b), aimed at exploring the role of patient’s
psychological predisposition to engage in prevention (Patient
Health Engagement—PHE) (Graffigna et al., 2017) in dealing
with Covid-19 emergency. PHE has previously been found to
have a protective role for better clinical, psychological, and
organizational outcomes (Graffigna et al., 2015). In this model,
people pass from being completely overwhelmed by the crisis
situation (Position of Arousal), to regain a proactive role in
taking the reins of their health and positively manage it (Position
of Eudemonic Project). We found that citizens with higher
levels of PHE score significantly differ in terms of their trust
in the healthcare system, in the healthcare professional ability
to face the pandemic, in the Government measures to face the
pandemic, on scientific research and on their own role and ability
for preventing the diffusion of the virus. Furthermore, patients
with higher levels of PHE value more the option of vaccination
(Table 1) (Graffigna et al., 2020a,b).

In this perspective, it is fundamental that physicians, patients
and caregivers become aware of the front-line role that they
play in the containment of Covid-19 and are engaged in
unison in the adoption of epidemiologically correct behaviors,
until such actions are consolidated once and for all into
organizational culture.

Working on improving the engagement is an opportunity to
better orient not only the management of the actual emergency
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of COVID-19 but also its results on the habits and consumption
of health care.

Improving the level of engagement of the health care
workers may help to increase the ability to respond
to all daily challenge and adherence to preventive
measures, also in relation to Health Care Associated
Infections (HCAIs) that the pandemic has not erased

and that will come to the attention with all their
lethality load.
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Prior research suggests that the pandemic coronavirus pushes all the “hot spots” for risk
perceptions, yet both governments and populations have varied in their responses. As
the economic impacts of the pandemic have become salient, governments have begun
to slash their budgets for mitigating other global risks, including climate change, likely
imposing increased future costs from those risks. Risk analysts have long argued that
global environmental and health risks are inseparable at some level, and must ultimately
be managed systemically, to effectively increase safety and welfare. In contrast, it has
been suggested that we have worry budgets, in which one risk crowds out another. “In
the wild,” our problem-solving strategies are often lexicographic; we seek and assess
potential solutions one at a time, even one attribute at a time, rather than conducting
integrated risk assessments. In a U.S. national survey experiment in which participants
were randomly assigned to coronavirus or climate change surveys (N = 3203) we
assess risk perceptions, and whether risk perception “hot spots” are driving policy
preferences, within and across these global risks. Striking parallels emerge between
the two. Both risks are perceived as highly threatening, inequitably distributed, and
not particularly controllable. People see themselves as somewhat informed about both
risks and have moral concerns about both. In contrast, climate change is seen as
better understood by science than is pandemic coronavirus. Further, individuals think
they can contribute more to slowing or stopping pandemic coronavirus than climate
change, and have a greater moral responsibility to do so. Survey assignment influences
policy preferences, with higher support for policies to control pandemic coronavirus
in pandemic coronavirus surveys, and higher support for policies to control climate
change risks in climate change surveys. Across all surveys, age groups, and policies
to control either climate change or pandemic coronavirus risks, support is highest for
funding research on vaccines against pandemic diseases, which is the only policy that
achieves majority support in both surveys. Findings bolster both the finite worry budget
hypothesis and the hypothesis that supporters of policies to confront one threat are
disproportionately likely also to support policies to confront the other threat.
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INTRODUCTION

Rarely has humanity faced two powerful environmental threats to
global well-being simultaneously. For decades scholars have been
studying how people perceive climate change and what they are
doing, would do, and want their governments to do to address the
threat posed by climate change to themselves as individuals, to
their nations, and to global well-being (e.g., Fischhoff and Furby,
1983; Löfstedt, 1991; O’Connor et al., 1999; Böhm and Pfister,
2001; Leiserowitz, 2005; Bostrom et al., 2012; Lee et al., 2015).
With the emergence of the pandemic coronavirus at the close of
2019, scholars are asking how people are protecting themselves
and what they want their governments to do to address the
threat posed by pandemic coronavirus. Both lines of research are
providing useful information on the political, psychological, and
social determinants of attitudes toward these risks. Little research,
however, compares the two threats in the public mind or looks
at how the presence of a second potentially calamitous threat
influences attitudes toward the other threat.

This paper reports results from an April 2020 survey of 3,203
respondents in the United States to identify the fundamental
similarities and differences in how the public understands these
threats and how these views of the nature of the threat influence
the level of concern and willingness to act in the public interest.
Policy preferences flow from levels of dread (Fischhoff et al.,
1978), but also from efficacy judgments (both for personal
actions and government policies; Bostrom et al., 2019) and moral
responsibility assessments (Doran et al., 2019).

The presence of two powerful threats at the same time may
influence what people are willing to support differently than if
there were only one threat. One logical hypothesis is that people
who are deeply concerned about addressing either climate change
or the coronavirus pandemic are part of a cultural community
that is likely to view the threat as systemic and needing a
coherent institutional response. The idea is that people who
demand a strong governmental response to the coronavirus
pandemic threat are more likely also to demand a strong
governmental response to the threat from climate change (and
vice-versa) because they understand that these sorts of threats
require a strong governmental response. There is a “crowding-
in” phenomenon by which recognition that one of the threats
needs a strong centralized policy response makes an individual
more likely to perceive that the other threat also needs a strong
centralized policy response. In contrast, to “crowding-in” that
leads to systemic thinking in general and recognition that the
world and national communities must act, there is a “crowding-
out” hypothesis that argues that people have a “worry budget”
so that great concern for one threat reduces concern for and
willingness to confront the other threat (Linville and Fischer,
1991; Weber, 2006; Huh et al., 2016). The idea is that people
can devote only so much energy to caring about and addressing
problems, so that the increase in concern for pandemics would
limit concern for climate change (and vice versa).

In summary, after describing the materials, procedures and
methods of data acquisition and treatment, this paper compares
the psychometrics for each threat, identifies the determinants
of support for policies to address the threat, assesses the finite

pool of worry thesis, and concludes with a discussion of the
significance of the findings.

MATERIALS AND METHODS

Sampling Procedure
The study is a paywall-intercept (also called “survey wall”) survey
experiment conducted in the United States through Google
Surveys publisher network, to achieve a representative sample
of internet users. Google Surveys samples tens of millions of
internet users daily using a “river sampling” or “web intercept”
sampling approach, through a network of publishers on over
1,500+ sites publishing a variety of content, including 74%
News, 5% Reference, 4% Arts and Entertainment, and 17% other
(McDonald et al., 2012; Sostek and Slatkin, 2018). Google Surveys
pays these publishers. Surveys are kept extremely short, up to a
maximum of 10 questions, with formats restricted to minimize
response burdens. All responses are anonymous. The surveys are
offered by publishers to internet users, who can choose to pay for
accessing the publisher’s content instead of answering questions,
or can skip the survey. Internet users are selected through a
computer-algorithm-driven stratified-sampling process to create
an internet-user sample that matches the national internet-using
population age, gender and location. Users cannot opt into
surveys; they are assigned a random survey from those available
(Keeter and Christian, 2012). For paywall intercept surveys run
on the Google survey platform in the first half of 2018, the
response rate was 25% (Sostek and Slatkin, 2018). Although
Google Surveys publisher network does not offer a population
random sample, comparative analyses have concluded that it
provides a sample of adult internet users that is as representative
as others available, appropriate and sufficiently accurate for
survey experiments (Keeter and Christian, 2012; McDonald et al.,
2012; Santoso et al., 2016), and that the platform is useful given its
affordability and ease of survey implementation (e.g., Tanenbaum
et al., 2013). In comparative studies Google Surveys samples
have been found to be highly representative of the internet-user
population in the United States, for example including more
conservatives (40%) than a Pew Research survey sample (36%)
(Keeter and Christian, 2012, p. 9).

The study was reviewed by the University of Washington
Human Subjects Division and determined to be exempt from
federal human subjects regulations (IRB ID STUDY00009946).
Data collection took place in mid-April 2020 (April 12–17, 2020).

Participants
A total of N = 3203 U.S. adults completed all 10 questions in
the survey block they were offered (see below), out of 4,570
who answered the first question. The drop-off rate (after the first
question) was 29.3% on average for the pandemic survey blocks,
and 30.5% on average for the climate survey blocks. Age and
gender were inferred by Google; for the 818 participants who had
opted out in the Ads setting (which applies to Google survey as
well) age and gender are unknown. The estimated distribution
across the age categories 18–24, 25–34, 35–44, 45–54, 55–64, 65+
years was 243, 371, 422, 383, 478, and 488, respectively. Gender
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was not inferred for 714 participants; 1,295 participants identified
as female, 1,194 as male. For the publisher network samples,
Google estimates response biases for each survey, comparing age,
gender, and region to provide weights for a representative sample,
and reports the bias in the sample as Root Mean Square Error
estimated across these characteristics, for each question. RMSE
varied from 2 to 4.4% for questions in our surveys. In general
our samples slightly overestimate those aged 55–64 and 65+,
and those living in the Midwestern U.S. Because weights are
not calculated for those opting out, weighted samples are much
smaller. Our sensitivity analyses comparing results on analyses
conducted with weighted versus unweighted data revealed no
noteworthy differences in results (e.g., differences in percentages
supporting policies between the weighted and unweighted data
were in the tenth of a percent range), for which reason we report
analyses using unweighted data.

Materials
The questionnaire consisted of measures on psychometric
judgments, policy preferences, and political orientation. Age and
gender were inferred for all participants by Google.

The total set of survey items included 15 psychometric risk
judgments adapted from prior risk perception research on what
is often referred to in risk research as the psychometric paradigm
(Slovic, 1987; Bostrom et al., 2012, 2020). Each item has a seven-
point rating scale with labeled endpoints. The psychometric
judgments tapped into the following facets of perceived risk:
threat and dread, known risk, morality, controllability and
efficacy, and human benefits. Depending on the experimental
condition (i.e., version of the survey), respondents provided
psychometric judgments with respect to either global climate
change or the pandemic coronavirus. Figure 1 and Table 1 list
the complete wording and response scale labels.

Preferences with regard to supporting or not supporting each
of six policies were posed to all participants in block D in a check-
all-that apply survey question (response order randomized, with
an explicit “None of the above” option presented last). Three
of these referred to policies regarding climate change, the other
three to policies addressing the coronavirus pandemic. For each
risk issue, we selected a policy that is popular (e.g., research on
renewable energy, to address climate change; Howe et al., 2015),
and a policy associated with some contention or disagreement
(e.g., funding research on solar radiation management to address
climate change). Figure 2 provides the exact wording for the six
policies and percentages supporting each of them.

Political orientation was measured with the prompt “Would
you describe yourself as” and a seven-point rating scale
with the verbal endpoint anchors “Extremely liberal” and
“Extremely conservative.”

Survey Procedures
In order to fit the constraints of Google’s survey platform, which
allows a maximum of 10 questions per survey, we implemented
a sparse matrix design which randomized respondents to one
of eight distinct blocks, four on pandemic coronavirus, four
on climate change. From the set of measures on psychometric
judgments and policy support, we grouped questions into four

distinct blocks of 10 questions each, with a few core questions
asked across all blocks, following existing guidance for sparse
matrix designs (e.g., Rhemtulla and Hancock, 2016). The order
of the questions varied by block, but each block was exactly the
same across the two risks (pandemic coronavirus and climate
change). The check-all-that-apply survey question about policy
preferences appeared only in block D and was presented as the
last question in that block. Participants were randomly assigned
to answer survey items from a single block.

Imputation
The sparse matrix survey design results in systematically missing
data as respondents could not answer the items that were
not included in their randomly assigned survey block. We
resolved this issue by using multiple imputation to construct
a complete dataset that could then be analyzed. In particular,
we constructed 100 imputed datasets using the Amelia package
in R (Honaker et al., 2019). The Amelia algorithm assumes
data are jointly multivariate normal, and uses a bootstrapped
Expectation-Maximization (EM)-algorithm to generate complete
datasets from the posterior distributions (Honaker and King,
2010). While the missing survey data contain dichotomous and
seven-point Likert items that do not match the assumption of
multivariate normality, research has shown that this imputation
method works nearly as well for handling these data types
as imputation methods that are more specialized but also less
robust (Kropko et al., 2014). We imputed missing data only
if they were missing due to the survey block randomization,
fulfilling the requirement that imputed data be missing at random
(Rubin, 1976).

The imputation procedure incorporated all survey data,
including all psychometric judgments, policy support, and
political orientation, as well as risk comparison questions
that asked respondents how more familiar risks compare to
management of coronavirus and climate change, respectively,
and a question asking participants to rate how similar managing
pandemic coronavirus is to managing climate change (or vice
versa, for the climate change survey). The imputation procedures
also included demographic information from Google, such as
gender, age category, and categorical geographic information.
Prior to imputation we centered all non-binary variables and
dichotomized respondents’ categorical geographic information
which we included in the imputation only if at least 10
respondents shared a particular location.

We used the mean variance-covariance matrix across all 100
imputations to conduct the principal components analysis (Van
Ginkel, 2010; Van Ginkel and Kroonenberg, 2014), and the
confirmatory factor analyses.

The regression analyses were estimated by bootstrapping each
regression model equally across all imputations and limiting the
regression to fit only the observations for which the dependent
variable is not imputed. We imputed age and gender data
for any respondents for which Google was unable to infer
this information. We included the imputed gender values in
the regression, but only included the non-imputed age due to
apparently poor quality of the imputed age values. Our results
reported in the following section are not sensitive to these
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FIGURE 1 | Average psychometric risk ratings from the raw data (no imputations included), by risk, with 95% confidence intervals for the means. Sample sizes vary
from 400 to 1,601 per mean, as seven of these survey questions were presented in only one block, one in two blocks, one in three, and six in all four blocks.
*Indicates that the item has been reverse coded for purposes of this figure, so that the response scale is in the direction indicated in parentheses; this way higher
numbers imply higher perceived risk consistently for all items.

Frontiers in Psychology | www.frontiersin.org 4 October 2020 | Volume 11 | Article 578562245

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-578562 October 25, 2020 Time: 16:20 # 5

Bostrom et al. Credible Threat

TABLE 1 | Psychometric judgments and factor models used in confirmatory factor analyses.

Assignment of variables to factors

No. Item Model 1 Model 2 Model 3

Threat and dread

1 How serious a threat is < climate change/pandemic coronavirus > to humankind? (No Threat—Very serious threat) Factor 1 Factor 1 Factor 1

3 How serious a threat is < climate change/pandemic coronavirus > to you personally? (No threat—Very serious
threat)

Factor 1 Factor 1 Factor 1

4 How serious a threat is < climate change/pandemic coronavirus > to plants and animals? (No threat—Very serious
threat)

Factor 1 Factor 1 Factor 1

7 How much does the idea of < climate change/pandemic coronavirus > fill you with dread? (Not at all
dreadful—Very dreadful)

Factor 1 Factor 1 Factor 1

Morality

14 To what extent do you have moral concerns about < climate change/pandemic coronavirus > ? (No moral
concerns—Very strong moral concerns)

Factor 1 Factor 2

13 To what extent do you feel a moral responsibility to do something about < climate change/pandemic
coronavirus > ? (No moral responsibility—Very strong moral responsibility)

Factor 1 Factor 2

10 Are the risks and benefits of < climate change/pandemic coronavirus > equitably distributed among humans? (Very
inequitably distributed—Very equitably distributed)

Factor 1 Factor 2

Known risk

2 How well is < climate change/pandemic coronavirus > understood by science? (Not at all understood—Very well
understood)

Factor 2 Factor 3 Factor 2

11 How well informed do you feel about < climate change/pandemic coronavirus > ? (Not informed at all—Very well
informed)

Factor 2 Factor 3 Factor 2

12 How soon will the consequences of < climate change/pandemic coronavirus > be experienced? (Immediately—Far
in the future)

Factor 2 Factor 3 Factor 2

Controllability and efficacy

6 To what extent are the consequences of < climate change/pandemic coronavirus > controllable? (Not at all
controllable—Completely controllable)

Factor 2 Factor 4

8 How easy is it for you personally to take action to slow or stop < climate change/pandemic coronavirus > ? (Very
hard—Very easy)

Factor 2 Factor 4

8B How much can you personally contribute to slowing or stopping < climate change/pandemic coronavirus > ? (Can
do nothing personally—Can do a great deal personally)

Factor 2 Factor 4

9 To what extent can governments slow or stop < climate change/pandemic coronavirus > ? (Not at all—Completely) Factor 2 Factor 4

Human benefits

5 How much do humans benefit from < climate change/pandemic coronavirus > ? (No benefit—Great benefit) Factor 2 Factor 4

Depending on their survey context condition, participants responded to either the climate change or the pandemic coronavirus version of each item. Endpoint labels of
response scales are given in parentheses. Models 1 and 2 use all psychometric items; Model 3 uses only seven of them.

FIGURE 2 | Between survey comparison of percentage of respondents selecting to support each category of research (N = 800, 400 per survey).
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choices. Nor are the results substantially different if we round the
ordinal categorical imputations or restrict the imputed data to the
initial data range.

RESULTS

We report the results in three sections. First, we report results
concerning the psychometric scales. A description of the profiles
of climate change and coronavirus pandemic on the psychometric
scales is followed by factor analyses that were undertaken in order
to inspect the correlational structure of the psychometric items.
The last two sections of the results then focus on testing the worry
budget versus crowding-in hypotheses more specifically. This is
first done by reporting regression analyses to account for policy
preferences then by analyzing the effects of the survey context
(climate change versus pandemic coronavirus) on perceived risk
and policy preferences.

Psychometric Judgments
Profiles of Climate Change and Pandemic
Coronavirus
Participants rated pandemic coronavirus as slightly more
dreadful and threatening to humankind and to themselves
personally than climate change, but far less threatening to plants
and animals, as might be expected (Figure 1). Despite feeling
almost equally well informed about both risks, participants
rated pandemic coronavirus as less understood by science than
climate change. They also judged it harder to take action and to
personally contribute to slowing or stopping climate change than
to pandemic coronavirus, and felt a greater moral responsibility
to do something about pandemic coronavirus. Nevertheless, they
reported similar levels of moral concerns across both risks.

Dimensional Structure of Psychometric
Judgments
In order to investigate the dimensional structure of the
psychometric judgments, we conducted principal component
and confirmatory factor analyses. For all factor analyses we used
the R statistical environment (R Core Team, 2020).

For comparative purposes, we started by following the
procedures introduced in risk research by the psychometric
paradigm in the 1970s and 1980s (e.g., Slovic, 1987), which entail
conducting exploratory principal component analyses (PCA)
with varimax rotation. We conducted these analyses separately
for each of the two risk issues pandemic coronavirus and climate
change. Based on the scree test and Kaiser criterion (Eigenvalue
of at least 1.0), we inspected the 2-, 3-, and 4-factor solutions. The
results turned out to be unsatisfactory. While the first factor could
generally be interpreted as a threat/dread and morality factor, the
other items did not form a clearly interpretable factor structure
and showed substantial cross-loadings. Also, in the case of climate
change, the known risk items did not form a separate factor, as has
been found previously in the psychometric literature, but instead
loaded on the first factor together with threat/dread and morality
(see online supplement for additional details).

We therefore proceeded by trying to identify a consistent
factor structure in a confirmatory rather than exploratory
manner. We derived three factor models from the literature (see
Table 1), two from empirical work by Bostrom et al. (2020),
who used a set of psychometric items almost identical to ours,
and one from the seminal work by Slovic and colleagues on the
psychometric paradigm (specifically, from Slovic, 1987).

Similar to our study, Bostrom et al. (2020) measured perceived
risk concerning climate change and pandemic influenza (within-
subjects, in contrast to our between-subjects design) on
psychometric items that correspond to 12 of our 15 items. They
report (a) a two-factor solution that they computed separately
for climate change and pandemic influenza and which replicated
across the two risks, and (b) a four-factor solution that was
computed analyzing both risks together. Models 1 and 2 (Table 1)
were specified according to Bostrom et al.’s two- and four-
factor solutions, respectively. These two models use all 15 items.
The three items that our questionnaire included in addition to
Bostrom et al.’s twelve items were allocated to the factor that
matched them conceptually.

A robust finding in the literature on the psychometric
paradigm is that two factors have emerged across various risk
domains and respondent populations: Dread Risk and Known
Risk. We specified Model 3 (Table 1) by selecting the marker
items of these two traditional factors from our items, resulting
in a two-factor model using seven of our items.

We estimated all models separately for pandemic coronavirus
and climate change, and with both orthogonal and correlated
factors. Table 2 shows the goodness-of-fit indices of the models
(two models could not be estimated, see note to Table 2). The
only model that approached acceptable fit measures was Model
3. For climate change, it could only be estimated with correlated
factors; for pandemic coronavirus, the fit is better with correlated
than with orthogonal factors. We therefore display loadings only
for Model 3 with correlated factors (see Table 3).

TABLE 2 | Goodness-of-Fit indicators of confirmatory factor analyses.

Model χ2 df χ2/df GFI RMSEA

Climate change (n = 1,601)

Model 1 (orthogonal) 4747.56*** 90 52.75 0.74 0.18

Model 1 (correlated) 2729.31*** 89 30.67 0.85 0.14

Model 2 (orthogonal) 7058.52*** 90 78.43 0.61 0.22

Model 3 (correlated) 443.60*** 13 34.12 0.95 0.14

Coronavirus pandemic (n = 1,602)

Model 1 (orthogonal) 2118.49*** 90 23.54 0.73 0.12

Model 1 (correlated) 1694.97*** 89 19.04 0.79 0.11

Model 2 (orthogonal) 3066.46*** 90 30.07 0.61 0.14

Model 2 (correlated) 1365.10*** 84 16.25 0.83 0.10

Model 3 (orthogonal) 287.50*** 14 20.54 0.92 0.11

Model 3 (correlated) 144.49*** 13 11.11 0.96 0.08

*** < 0.001. orthogonal: orthogonal factors. correlated: correlated factors. For
climate change, Model 2 with correlated factors and Model 3 with orthogonal
factors did not converge. Models 1 and 2 use all psychometric items; Model 3
uses only seven of them.
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TABLE 3 | Unstandardized loadings (standard errors) and standardized loadings for Model 3 (correlated) confirmatory factor analyses of climate change (n = 1,601) and
coronavirus pandemic (n = 1,602).

Climate change Coronavirus pandemic

Item Threat/Dread (Un)Known risk Threat/Dread (Un)Known risk

Unstandardized Standardized Unstandardized Standardized Unstandardized Standardized Unstandardized Standardized

Threat to humankind 1.00 (–) 0.93 (0.02) 1.00 (–) 0.85 (0.02)

Personal threat 0.97 (0.02) 0.91 (02) 1.09 (0.03) 0.87 (0.02)

Threat to animals, plants 1.02 (0.01) 0.94 (0.02) 0.79 (0.03) 0.61 (0.02)

Dread 0.92 (0.02) 0.83 (0.02) 0.94 (0.03) 0.73 (0.02)

Understood by science 1.00 (–) −0.96 (0.03) 1.00 (–) 0.65 (0.04)

Well informed 0.41 (0.03) −0.46 (0.03) 1.13 (0.10) 0.73 (0.04)

Delay of consequences −0.31 (0.03) 0.29 (0.03) 0.50 (0.06) 0.26 (0.03)

See Table 1 for complete item wording. Dashes (–) indicate that standard error was not estimated. GFI = 0.95 (climate change), 0.96 (coronavirus pandemic); RMSE = 0.14
(climate change), 0.08 (coronavirus pandemic). χ2(13) = 443.60, p < 0.001 for climate change; χ2(13) = 144.49, p < 0.001 for coronavirus pandemic. The correlation
between Threat/Dread and Known Risk latent variables is −0.78 for climate change and.39 for coronavirus pandemic.

In sum, we find supportive evidence for the two traditional
psychometric factors: Dread and Known Risk in their pure form,
that is, using only marker items for each of these two factors. For
the remaining items, we could not identify a consistent factorial
structure. For Model 3 the structure of the Known Risk factor
differs for climate change and pandemic coronavirus (Table 3).
For climate change, the loadings of the extent to which the
risk issue is understood by science and of how well informed
the respondent feels, on the one hand, and of how delayed
the consequences are perceived to be, on the other hand, have
different signs. That is, respondents believe that the risk issue is
less understood by science and feel less informed themselves the
more delayed they perceive the consequences of climate change
to be. For pandemic coronavirus, in contrast, the loadings of
these three items on the Known Risk factor have the same sign.
Hence, for pandemic coronavirus, respondents believe that the
risk issue is better understood by science and feel better informed
the more delayed the perceived consequences are. One potential
explanation of this difference may lie in the fact that climate
change and pandemic coronavirus differ in familiarity. Climate
change is by now an “old” risk and people may believe that science
knows a great deal about it. Temporal delay of consequences
may then be associated with greater uncertainty of predictions.
Pandemic coronavirus, in contrast, is a new risk that just emerged
a couple of months before our survey was administered. Albeit
with concerted and prolific research efforts, science had just
started to investigate the virus at the time of the survey. In such a
situation, people may regard delayed consequences as providing
the opportunity for science to accumulate more insights.

Predicting Policy Support
The numbers of policies supported by survey context and risk
type are reported in Table 4. Figure 2 shows the percentage of
each sample supporting each policy.

To examine whether risk perceptions as measured on
psychometric scales are associated with risk policy support,
we created additive scales corresponding to the factors we
hypothesized. Based on the factor analyses reported in section

“Dimensional structure of psychometric judgments,” we calculate
the average of four items to create a Threat scale (Cronbach’s
alpha 0.91): threat to humankind, personal threat, threat to plants
and animals, and dread. The Known Risk factor that emerged
from confirmatory factor analysis was not reliable by common
standards, for which reason we calculate the average of two
items (Cronbach’s alpha 0.62)–understood by science and well
informed–to represent this factor in the regression analyses.
Averaging the items measuring moral responsibility and moral
concerns produces a Moral scale with a Cronbach’s alpha of 0.86.
Efficacy is measured with the average of four items (Cronbach’s
alpha 0.82): ease of personal action, personal contribution to
slowing or stopping the risk, the extent to which government can
slow or stop the risk, and the controllability of the risk.

Ordinal probit models predicting the number of policies
supported were estimated separately for each risk. Consistently
across both coronavirus and climate change risks, greater
perceived threat was associated with greater support for
government funding research on addressing pandemic disease
and climate change (Tables 5, 6 show the mean coefficients
estimated across 100 imputed datasets for Block D of each
risk, in which no dependent variable data are imputed). In the
climate change survey, both higher perceived threat and greater

TABLE 4 | Percentage of survey participants supporting none, 1, 2 or all 3
research policies*, for each risk and by risk survey.

Pandemic research Climate research

Number of
policies
supported

Pandemic
survey

(% of 400)

Climate
survey

(% of 400)

Pandemic
survey

(% of 400)

Climate
survey

(% of 400)

0 20.3 33.3 64.3 41

1 26 21.5 16.8 28.2

2 15.5 12.3 12.8 21

3 38.3 33 6.3 9.8

100 100 100 100

*Specific policies are itemized in Figure 2.
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TABLE 5 | Model to predict the number of coronavirus-related policies that a
respondent supports.

Mean 2.5th percentile 97.5th percentile

estimate

Threshold

[PandemicResearch = 0| 1] −0.803

[PandemicResearch = 1| 2] 0.002

[PandemicResearch = 2| 3] 0.421

Location

ThreatScale 0.201 0.097 0.307

KnownScale 0.054 −0.059 0.166

MoralScale 0.002 −0.098 0.106

EfficacyScale 0.008 −0.149 0.160

Conservative −0.034 −0.138 0.066

Female −0.092 −0.356 0.171

Age 0.055 −0.018 0.130

Age = Unknown 0.180 −0.103 0.466

Ordered Probit. Mean Log Likelihood = −507. Mean AIC = 1,036. Nagelkerke
pseudo-R2 = 0.11.

TABLE 6 | Model to predict the number of climate change policies that a
respondent supports.

Mean estimate 2.5th percentile 97.5th percentile

Threshold

[ClimateResearch = 0| 1] 0.005

[ClimateResearch = 1| 2] 0.953

[ClimateResearch = 2| 3] 1.926

Location

Threat Scale 0.230 0.081 0.374

KnownScale 0.061 −0.063 0.187

MoralScale 0.131 −0.027 0.297

EfficacyScale −0.054 −0.239 0.120

Conservative −0.008 −0.117 0.095

Female 0.100 −0.193 0.403

Age 0.002 −0.08 0.082

Age = Unknown 0.184 −0.099 0.457

Ordered Probit. Mean Log Likelihood = −439. Mean AIC = 899. Nagelkerke
pseudo-R2 = 0.30.

moral concerns correlate with supporting more investments in
government funding for research to address climate change,
controlling for all else. Although the estimated mean coefficient
for the Moral scale does not quite rise to standard levels
of significance, the coefficient magnitude is relatively large
compared to other coefficients in the model.

For the two most popular policies, research on vaccines and
research on renewable energy, binary probit regressions were
also estimated for each of the 100 imputed datasets for each
risk, restricted to Block D. Here again, perceived Threat from
pandemic coronavirus is positively associated with being more
likely to support research on vaccines for pandemic diseases,
and perceived Threat from climate change is positively associated
with favoring government support for research on renewable
energy (Tables 7, 8).

TABLE 7 | Binary probit regression predicting support for vaccines.

Mean estimate 2.5th percentile 97.5th percentile

ThreatScale 0.251 0.130 0.379

KnownScale 0.104 −0.024 0.236

MoralScale 0.000 −0.126 0.128

EfficacyScale −0.061 −0.254 0.129

Conservative −0.034 −0.158 0.092

Female −0.062 −0.380 0.247

Age 0.013 −0.076 0.103

Age = Unknown 0.059 −0.266 0.389

Constant 0.297 0.069 0.537

Dependent variable: “Which of the following types of research do you think
governments should fund now with tax dollars? Research to. . . make vaccines
against pandemic diseases” (1 = Yes, 0 = No, N = 400). Mean Log
Likelihood = −240, Nagelkerke pseudo-R2 = 0.11. Bootstrapped confidence
intervals.

TABLE 8 | Binary probit regression predicting support for renewable energy.

Mean estimate 2.5th percentile 97.5th percentile

ThreatScale 0.173 0.004 0.347

KnownScale 0.085 −0.059 0.232

MoralScale 0.163 −0.018 0.352

EfficacyScale −0.050 −0.277 0.168

Conservative −0.010 −0.139 0.116

Female 0.076 −0.289 0.440

Age 0.057 −0.039 0.153

Age = Unknown 0.161 −0.175 0.508

Constant −0.242 −0.537 0.036

Dependent variable: “Which of the following types of research do you think
governments should fund now with tax dollars? Research to. . . make renewable
energy cheaper and better (1 = Yes, 0 = No, N = 400). Mean Log Likelihood =−223,
Nagelkerke pseudo-R2 = 0.23. Bootstrapped confidence intervals

Effects of Survey Context
Policy preferences are stronger within a same-topic context; in
other words, the average number of pandemic disease mitigation
research policies supported in the pandemic coronavirus survey
is higher than the average number of pandemic disease mitigation
policies supported in the climate change survey. Similarly, the
average number of climate change policies supported in the
climate change survey is higher than the average number of
climate change policies supported in the pandemic coronavirus
survey context. Additionally, overall, respondents support more
research funded by tax dollars to address pandemic diseases
than they do to address climate change, controlling for political
orientation (Tables 4, 9). These results support a “worry budget”
narrative, although support for research on risk mitigation of
pandemic diseases does not completely crowd out support for
research on approaches to reducing the risks of climate change.
In fact, the number of policies supported for research to mitigate
the risks of pandemic diseases is positively correlated with the
number of policies supported for research to mitigate the risks
of climate change (r = 0.407, p < 0.001 partial correlation,
controlling for political orientation).
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TABLE 9 | One-way ANCOVA of the survey context effect and differences
between risks, controlling for political orientation.

95% confidence interval

for mean

N Mean number of
policies supported

Lower bound Upper bound

Pandemic research

Pandemic survey 400 1.72 1.60 1.83

Climate survey 400 1.45 1.33 1.57

Total 800 1.58 1.50 1.67

Climate research

Pandemic survey 400 0.61 0.52 0.70

Climate survey 400 1.00 0.90 1.09

Total 800 0.80 0.73 0.87

Political orientation [F(2, 796) = 14.385, p < 0.001], mean difference between
survey types [F(2, 796) = 28.612, p < 0.001], between surveys for Pandemic
research, F(1, 797) = 14.492; between surveys for Climate Research F(1,
797) = 19.622, p < 0.001.

On average, respondents supported more than one policy for
each risk, with the exception that in the pandemic survey a
majority (64.3%) preferred that governments support none of the
three research approaches proposed to address climate change.
While it is possible that the solar radiation management and
carbon removal policies are more contentious than any of the
proposed research for pandemic diseases (on vaccines, tests, and
treatments), extensive polling has demonstrated recent strong
public support for renewable energy (Howe et al., 2015; Steentjes
et al., 2017), which was also one of the climate change mitigation
research policy options.

DISCUSSION

The psychometric risk perception profiles, including moral
concerns, for pandemic coronavirus and climate change
demonstrate that people see the two risks as similar in many
ways. Our results demonstrate that risk perceptions matter;
we find that threat and dread form a single dimension in the
exploratory factor analysis, as found in much previous work. The
extent to which individuals feel informed about the risk and to
which they see the risk as understood by science also correlate
positively. These two judgments clearly form one dimension.
Our confirmatory factor analysis shows that these two judgments
load together with the perceived immediacy of consequences
on a single factor. However, immediacy had a low loading and
was not a reliable component of an additive scale; for these
reasons only the first two items were used in the Known scale
as a predictor in our regression analyses. In sum, the role of
perceived immediacy of risk consequences in the dimension of
Known risks is less clear.

A robust result of the regression analyses is that perceived
threat is positively and consistently correlated with support
for government expenditures on research to reduce risk, for
both pandemic coronavirus and climate change, controlling for

judgments of efficacy, how well the risk is known, moral concerns
and responsibility, political orientation, and demographics.

The idea of the “finite pool of worry” or “worry budget” is
that people have limited cognitive capabilities (e.g., Achen and
Bartels, 2016), so the emergence of a new, potentially calamitous
concern such as pandemic coronavirus must necessarily lead
people to worry less about “old” concerns such as climate
change. A different view of the consequences of the emergence
of a new threat is that the new threat may actually increase
overall attention to communal threats as people understand that
responding effectively to both these threats requires systemic
thinking and cooperative actions at individual, organizational,
and national levels. In other words, learning about what needs
to be done to control the pandemic coronavirus has a spillover
effect of people learning that similarly climate change needs
enactment and implementation of new policies. Although we lack
the longitudinal data necessary to test these hypotheses, our data
definitively demonstrate that people are more likely to support
policies that address the threat about which they were encouraged
to focus than they are to support policies to address the other
threat. The data also show a significant relationship between
policy support for the two threats (i.e., people with higher levels
of support for policies to address the pandemic coronavirus are
more likely also to support policies to address climate change).
Perhaps our questions tap three different cognitive realities: a
finite pool of worry, acceptance that policy resources are finite,
and general support for policies to address communal threats.
How people link (or fail to link) their perceptions of the risks
from two potentially calamitous threats as well as preferences for
policies to address these threats seems to us worthy of extensive
further research. The concept of threat fatigue may be a useful
addition to future research designs.

A final note of caution regards the survey methods in this
study, and the potential threats to validity they pose. The short
survey format poses minimal burdens on respondents, and thus
is likely to have tapped into spontaneous reactions regarding
the risks investigated, pandemic coronavirus and climate change.
This can be seen as a positive, to the extent it mitigates response
biases, and reduces context biases that might be induced by
longer surveys. On the other hand, there is little deliberation, and
respondents may not have thought deeply before answering the
10 questions posed to them. To accommodate the short format
we implemented a sparse matrix design and used imputation
to fill in responses missing completely at random. Imputation
methods take full advantage of the information value of the
available raw data and are conducted only on responses missing
completely at random. Nevertheless, they are less informative
than actual responses would be and may underrepresent actual
response variability. Another caution is that while the survey is
likely representative of internet users in the United States, it is
not a true probability sample. Further, although the vast majority
of adults in the United States are now internet users, not all are.
It follows that the results may be subject to biases stemming
from the sampling and survey platform. Finally, we focus here
on risk perception in the United States, and these results are not
necessarily generalizable to other countries where culture and
political attitudes may differ.
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This survey provides an empirical snapshot of comparative
risk perceptions of pandemic coronavirus and climate change
in the initial months of the COVID-19 pandemic in the
United States, at a time when comparisons between risks from the
pandemic coronavirus and climate change had begun to attract
risk analysts’ attention (Bostrom et al., 2020). Further, the study
contributes to insights on worry budgets. While this study does
not provide within-individual comparative measures of perceived
threat, the psychometric results indicate that collectively climate
change is still perceived as a threat by the U.S. public, even
as the threat of pandemic coronavirus impinges on daily lives.
The manifest support for policies to address both pandemic
coronavirus and climate change demonstrates that immediate
contexts—both the overwhelming presence of the pandemic in
April 2020, as well as the immediate pandemic coronavirus
survey context—do not completely crowd out concerns about
and interests in addressing climate change.
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Scientific understanding about the psychological impact of the COVID-19 global
pandemic is in its nascent stage. Prior research suggests that demographic factors,
such as gender and age, are associated with greater distress during a global health
crisis. Less is known about how emotion regulation impacts levels of distress during
a pandemic. The present study aimed to identify predictors of psychological distress
during the COVID-19 pandemic. Participants (N = 2,787) provided demographics,
history of adverse childhood experiences, current coping strategies (use of implicit and
explicit emotion regulation), and current psychological distress. The overall prevalence
of clinical levels of anxiety, depression, and post-traumatic stress was higher than
the prevalence outside a pandemic and was higher than rates reported among
healthcare workers and survivors of severe acute respiratory syndrome. Younger
participants (<45 years), women, and non-binary individuals reported higher prevalence
of symptoms across all measures of distress. A random forest machine learning
algorithm was used to identify the strongest predictors of distress. Regression trees
were developed to identify individuals at greater risk for anxiety, depression, and post-
traumatic stress. Somatization and less reliance on adaptive defense mechanisms were
associated with greater distress. These findings highlight the importance of assessing
individuals’ physical experiences of psychological distress and emotion regulation
strategies to help mental health providers tailor assessments and treatment during a
global health crisis.

Keywords: COVID-19 pandemic, emotion regulation, somatization, machine learning, anxiety, depression, post-
traumatic stress, defense mechanisms

INTRODUCTION

In March 2020, the World Health Organization declared the current outbreak of COVID-19, the
disease caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), a pandemic.
At the time of this writing, there are more than 41 million confirmed cases of COVID-19 across
227 countries (World Health Organization, 2020) and the worldwide death toll has surpassed one

Frontiers in Psychology | www.frontiersin.org 1 November 2020 | Volume 11 | Article 586202253

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://doi.org/10.3389/fpsyg.2020.586202
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3389/fpsyg.2020.586202
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyg.2020.586202&domain=pdf&date_stamp=2020-11-05
https://www.frontiersin.org/articles/10.3389/fpsyg.2020.586202/full
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-586202 November 9, 2020 Time: 16:54 # 2

Prout et al. Predictors of Distress During COVID-19

million. Besides the obvious impact on physical health, the
pandemic is likely to negatively affect mental health and well-
being (Brooks et al., 2020; Qiu et al., 2020).

In tandem with living amidst a global pandemic, stress,
social isolation, and the associated financial crisis, may result
in significant adverse mental health effects. During the SARS
epidemic in 2003, studies reported elevated levels of anxiety
and depression that persisted 3 years later (Chan et al., 2006;
Ko et al., 2006; Liu et al., 2012), with those under quarantine
showing a dramatic increase in post-traumatic stress symptoms
(PTSS; Hawryluck et al., 2004; Lau et al., 2005; Wu et al.,
2005; Liu et al., 2012). Initial reports from China indicate that
the COVID-19 outbreak and associated quarantining measures
have also led to an increase in symptoms of psychological
distress including anxiety, depression, self-harm, suicide attempts
(Qiu et al., 2020), and post-traumatic stress (Liu et al., 2020).
Similarly, during the acute phase of COVID-19 in Italy, the
number of days in lockdown was associated with higher levels of
psychological distress, including higher PTSS (Conversano et al.,
2020a; Di Giuseppe et al., 2020c; Marazziti et al., 2020). A recent
meta-analysis focused on prevalence rates for psychological
distress during COVID-19, found high rates of anxiety (31.9%),
depression (33.7%), and stress (29.6%) (Salari et al., 2020).

Risk Factors for Psychological Distress
Specific populations are likely to be more vulnerable to the
psychological impact of global health crises such as COVID-
19 (for a review see Brooks et al., 2020). Among Chinese
healthcare workers during COVID-19, women reported more
severe symptoms of anxiety, depression, insomnia, and general
distress and more severe PTSS and disrupted sleep than their
male counterparts (Lai et al., 2020). Age also appears to be an
important risk factor for psychological distress. While rates of
mortality and illness severity are lower among young people
infected with COVID-19, younger individuals have reported
more adverse psychological consequences, such as anxiety,
depression, and post-traumatic stress (Conversano et al., 2020b;
Qiu et al., 2020).

Adverse childhood experiences (ACEs) also have a
tremendous impact on general mental health and well-
being across the lifespan (Felitti et al., 1998; Hughes et al.,
2017). Although ACEs do not appear to have been researched
in the context of pandemics, it is probable that individuals
with childhood trauma are at increased risk for psychological
distress during the COVID-19 crisis (Bryant et al., 2020). Other
risk factors associated with adverse mental health outcomes
include low socioeconomic status and being a racial and/or
ethnic minority. The complex interaction of early childhood
trauma, racial/ethnic identity, and socioeconomic status is a
critical determinant of physical and mental health outcomes
(Wilkinson and Marmot, 2003).

Coping With Distress During COVID-19:
Explicit and Implicit Emotion Regulation
Besides pre-existing risk factors, the way people cope with
stressful events has also been shown to be important in mitigating

psychological distress (Gross and John, 2003; Aldao et al., 2010).
Individuals tend to utilize various explicit and implicit emotion
regulation strategies to mitigate distress through modification
of the intensity, duration, and type of the experienced emotion
(Gross and Thompson, 2007; Gyurak et al., 2011). Whereas
explicit emotion regulation requires voluntariness and effort,
implicit emotion regulation is an ongoing, effortless, automatic
process that operates outside of awareness. Although both are
crucial in maintaining psychological well-being, there is evidence
suggesting that implicit emotion regulation may be even more
important to healthy psychological functioning than explicit
emotion regulation (Gyurak et al., 2011). Specifically, in anxiety
and depression, emotion dysregulation has been proposed to
originate more in implicit, automatic processes rather than
explicit ones (Ehring et al., 2010; Etkin et al., 2010).

Explicit Emotion Regulation
Explicit emotion regulation is a conscious effort to control and
change one’s initial emotional reaction. Two major strategies
are cognitive reappraisal and expressive suppression (Gross and
John, 2003). Reappraisal involves reinterpreting the meaning
of an event to alter its emotional impact (Gross, 1998) and
is generally considered to be an adaptive emotion regulation
strategy associated with better interpersonal outcomes and well-
being (Gross and John, 2003). In contrast, suppression involves
an attempt to inhibit the expression of emotion and is associated
with more psychological distress (Aldao et al., 2010).

Implicit Emotion Regulation
Defense Mechanisms as Implicit Emotion Regulation
One strategy to implicitly regulate emotion is the use of defense
mechanisms. Defense mechanisms fall on a continuum ranging
from maladaptive defenses (e.g., acting out or passive aggression)
to highly adaptive defenses (e.g., humor and altruism; Perry,
1990; American Psychiatric Association, 2000). Use of adaptive
defenses can reduce the length or intensity level of distress,
or can positively change the quality of an emotional response
(Koole and Rothermund, 2011), while reliance on maladaptive
defenses tends to contribute to the maintenance and exacerbation
of psychopathology (Rice and Hoffman, 2014; Perry et al., 2020).
Adaptive defense mechanisms are known to mediate more severe
reactions to traumatic events (Riolli and Savicki, 2010). During
the outbreak in Italy, individuals under quarantine who relied on
maladaptive defenses had significantly higher levels of anxiety,
depression, and PTSS as compared to people who used more
adaptive defense mechanisms (Di Giuseppe et al., 2020a).

Somatization as Implicit Emotion Regulation
Another type of implicit emotion regulation strategy that
might impact the level of psychological distress is somatization.
Somatization refers to the presence of physical symptoms – such
as pain, dizziness, and indigestion – that have no known organic
cause (Greenberg, 2014). It is understood as a phenomenon in
which difficult thoughts and emotions are expressed through
medically unexplained physical symptoms (Chander et al., 2019;
Fu et al., 2019). The presence of somatic symptoms is associated
with difficulty experiencing, describing, and identifying emotions

Frontiers in Psychology | www.frontiersin.org 2 November 2020 | Volume 11 | Article 586202254

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-586202 November 9, 2020 Time: 16:54 # 3

Prout et al. Predictors of Distress During COVID-19

and a tendency to withdraw into fantasy (i.e., alexithymia; Bailey
and Henry, 2007). Somatization thus blocks the experience of
the original emotions, which may lead to greater distress (Katon
et al., 2001; Abbass, 2005; Busch, 2014). Although there is overlap
between somatic symptoms, anxiety, and depression (Löwe et al.,
2008; Simms et al., 2012; Fu et al., 2019), somatization is a distinct
phenomenon. Specifically, somatic symptoms (a) are associated
with impairment in social functioning (Löwe et al., 2008); (b)
result in greater healthcare utilization and medical care costs
(Barsky et al., 2005); and (c) rely on different psychobiological
pathways than related psychological disorders such as depression
(Rief et al., 2010). Somatization has been implicated as a key
factor in a range of anxiety and other disorders (Kroenke et al.,
1994; Blaya et al., 2006) and has been identified as a distinct
predictor of quality of life, independent of anxiety and depression
(Hyphantis et al., 2010).

The Current Study
All the factors described thus far impact mental health,
but little is known about which variables have the most
impact and how they interact with one another to predict
psychological distress during a pandemic. Previous studies
examined single risk factors (or a small set of risk factors)
with statistical models that treat all other variables as merely
noise. Testing each predictor factor as a separate hypothesis, as
done in traditional statistical approaches, can lead to erroneous
conclusions because of multiple comparisons (inflated type I
errors), model misspecification, and multicollinearity. Unlike
traditional statistical models, machine learning models are
not constrained by assumptions and are particularly helpful
for finding patterns in complex datasets (Orrù et al., 2020).
Specifically, the random forest method is able to identify the
most important predictors from a large set of potential predictor
variables. Moreover, the subsequent regression tree analysis
allows for the identification of various interactions between the
predictor variables.

The aims of the current study were threefold: (1) To identify
the prevalence of anxiety, depression, and posttraumatic stress
among adults during COVID-19; (2) To determine the most
prominent statistical predictors of anxiety, depression, and post-
traumatic stress, using random forest machine learning models;
(3) To explore how these predictors might interact in identifying
individuals who are at a greater risk of psychological distress,
using decision tree regression models.

METHODS AND MATERIALS

Procedures and Participants
This cross-sectional study was advertised via social media and
email listservs, with participants invited to complete an online
Qualtrics survey. Data were collected between March 25, 2020
and April 22, 2020. At the conclusion of the survey, all
participants were provided with links to resources supporting
mental health and well-being during the pandemic.

The number of participants who provided consent was 3,192.
Only those participants who proceeded beyond the demographic

portion of the survey (N = 2,787) were included in this study.
Detailed demographic data about the study sample is presented
in Table 1.

Measures
Predictors
Demographics
Participants provided information for the following candidate
predictors: age, gender, country of residence, ethnicity, socio-
economic status, education level, marital/relationship status.
In addition, participants reported whether they had a pre-
existing chronic health condition, knew someone diagnosed with
coronavirus, knew someone who had died as a result of COVID-
19, were a frontline healthcare worker, and/or work in another
industry deemed essential (e.g., cashiers, delivery services).

Childhood trauma
Participants completed the 10-item Adverse Childhood
Experiences Questionnaire (Felitti et al., 1998). This measure asks
about individuals’ experience of abuse, neglect, and household
dysfunction prior to the age of 18. The test-retest reliability
ranges from 0.52 to 0.72 (Dube et al., 2004). The test-retest
reliability for emotional abuse, physical abuse, and sexual abuse
is 0.66, 0.55, and 0.69, respectively (Dube et al., 2004). In the
present study, internal consistency for the ACE was 0.77.

Explicit emotion regulation
Key aspects of explicit emotion regulation were assessed with
the Emotion Regulation Questionnaire (ERQ; Gross and John,
2003). The ERQ includes 10 items that measure respondents’
tendency to regulate their emotions through cognitive reappraisal
and expressive suppression. Respondents answer each item on a
7-point Likert-type scale ranging from 1 (strongly disagree) to 7
(strongly agree). The ERQ has been used extensively in research
on emotion regulation and demonstrates acceptable internal
consistency and construct validity (Gross and John, 2003).
The two-factor model is replicable in community samples and
internal consistency for the subscales is acceptable to excellent,
cognitive reappraisal (α = 0.89–0.90) and expressive suppression
(α = 0.76–0.80; Preece et al., 2020). Internal consistency in the
current study was 0.86 for the cognitive reappraisal subscale and
0.79 for the expressive suppression subscale.

Implicit emotion regulation
Defense mechanisms were assessed with the Defense
Mechanisms Rating Scale – Self Report (DMRS-SR-30; Di
Giuseppe et al., 2020b) a 30-item inventory that assesses defense
mechanisms across the hierarchy described in the Diagnostic and
Statistical Manual of Mental Disorders, 4th Edition (DSM-IV;
American Psychiatric Association, 2000). The DMRS-SR-30
uses a 5-point Likert scale ranging from 0 (not at all) to 4
(very often/much). The questionnaire assesses 28 defenses
and provides proportional scores for seven hierarchically
ordered defense levels. The levels, ranging from most to
least adaptive, are: adaptive/mature, obsessional, neurotic,
minor image-distortion/narcissistic, disavowal, major image-
distortion/borderline, and action. The psychometric properties
of this DMRS-SR-30 are robust, with internal consistency ranging
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TABLE 1 | Demographic characteristics of the sample (N = 2,787).

Variable N (%)

Age

18–24 233 (8.3)

25–34 632 (22.7)

35–44 608 (21.8)

45–54 466 (16.7)

55–64 445 (16.0)

65–74 340 (12.2)

75–84 56 (2.0)

85+ 7 (0.3)

Gender

Female 2, 268 (81.4)

Male 470 (16.9)

Non-binary 48 (1.7)

Race/ethnicity

White 2, 232 (80.1)

Asian or Asian Indian 271 (9.7)

Hispanic/Latino 125 (4.2)

Black 63 (2.2)

Middle Eastern/North African 37 (1.3)

Native American/Aboriginal 26 (0.9)

Multiracial/multi-ethnic 16 (0.6)

Pacific Islander 11 (0.4)

Country

United States 1, 931 (69.2)

Australia 579 (20.8)

China 109 (3.9)

United Kingdom 31 (1.1)

Canada 20 (0.7)

Netherlands 20 (0.7)

Hungary 17 (0.6)

All other countries 66 (2.3)

Missing 14 (<0.5)

Education

<High school 47 (1.7)

High school graduate 201 (7.2)

Some college 477 (17.1)

2-year degree 200 (7.2)

4-year degree 739 (26.5)

Professional degree 784 (28.1)

Doctorate 338 (12.1)

Socioeconomic class

Lower class 247 (7.7)

Lower middle class 631 (19.8)

Middle class 1, 374 (43.0)

Upper middle class 258 (23.7)

Upper class 104 (3.4)

Marital status

Married 1, 502 (53.9)

Single/never married 803 (28.8)

Divorced/separated 399 (14.3)

Widowed 82 (2.9)

Know someone diagnosed with COVID-19

Yes 927 (33.3)

No 1, 860 (66.7)

Know someone who has died of COVID-19

Yes 199 (7.1)

No 2, 588 (92.9)

from good to excellent across all subscales and strong convergent
and divergent validity (Di Giuseppe et al., 2020b).

Somatization was measured with the PHQ-15 (Kroenke et al.,
2002) which asks about 15 somatic symptoms that account for
90% of the symptoms reported in outpatient settings (Kroenke,
2003). Items such as stomach pain, dizziness, and constipation
are rated from 0 (not bothered at all) to 2 (bothered a lot).
Total PHQ-15 scores range from 0 to 30 with scores of 0–
4, ≥5, ≥10, and ≥15 representing minimal, mild, moderate,
and severe levels of somatization, respectively (Kroenke, 2003).
Internal consistency of α = 0.80–0.87 and test-retest reliability of
0.65 has been reported (Gierk et al., 2015). Internal consistency
for the PHQ-15 in the current study was 0.78.

Outcome Variables
Psychological distress
Depression and anxiety were assessed with subscales of the
Patient Health Questionnaire (PHQ; Spitzer et al., 1999), a
screening tool for mental health disorders that is quick and
easy for participants to complete. The PHQ includes the Patient
Health Questionnaire for Depression (PHQ-9; Kroenke et al.,
2001) and the Generalized Anxiety Disorder Scale (GAD-7;
Spitzer et al., 2006). The cutoff score of 10 on the PHQ-9
has a sensitivity and specificity of 88% for major depression
and was used in this study (Manea et al., 2012). For the
PHQ-9, scores of 5–9, 10–14, 15–19, and 20–27 corresponded
to mild, moderate, moderately severe, and severe depression
symptoms, respectively.

For anxiety, this study used the GAD-7 module in the full
PHQ. Participants completed this module only if they endorsed
being bothered in the past 4 weeks by “feeling nervous, anxious,
on edge, or worrying about a lot of different things.” This module
of the GAD-7 asks participants to rate the presence of symptoms
on a 3-point scale ranging from not at all (0) to more than
half the days (2) during the past 4 weeks. Items are summed to
create a severity score ranging from 0 to 14. Participants were
considered to meet the criteria for GAD if the total score was ≥8
and three or more of the items were rated “more than half the
days” (Terrill et al., 2015).

Both self-administered rating scales are based on the DSM-
IV criteria for major depression and GAD. The PHQ and its
modules for the various diagnostic categories have been used
extensively and its reliability and validity are well-documented in
the literature (Spitzer et al., 1999; Kroenke et al., 2010). Internal
consistency for the PHQ-9 and the GAD-7 module in the current
study was 0.91 and 0.81, respectively.

Post-traumatic stress symptoms were assessed with the Impact
of Event Scale – Revised (IES-R; Weiss and Marmar, 2004), a 22-
item self-report measure that assesses subjective distress caused
by traumatic events. Following protocols used in numerous
studies during pandemics, participants were asked to respond
to the items with reference to the COVID-19 pandemic as the
identified stressor. The IES-R yields a total score (ranging from
0 to 88). The recommended cutoff score of 33, suggesting a
probable diagnosis of PTSD, was used in the current study
(Creamer et al., 2003). In the current study, Cronbach’s alpha for
the IES-R total score was 0.94.
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Data Analysis
The primary aim of the analysis was to develop a model to
statistically predict the level of psychological impact of COVID-
19. Following an initial examination of the data, the data was
randomly separated into two parts; a training set of 70% of
the total sample and a testing set of the other 30% of the
dataset. For cross-validation, a machine learning model was first
developed in the training set and subsequently tested in the
separate testing set. In the present study, we sought to integrate
the benefits of the predictability and interpretability of models
(Shmueli, 2010; Yarkoni and Westfall, 2017), by (a) identifying
the most predictive risk factors using machine learning models,
and (b) providing interpretation by exploring how the risk
factors interact in predicting symptom severity using traditional
regression models.

Identifying Predictors of Symptom Severity
To identify the strongest predictors of symptom severity for
anxiety, depression, and PTSS, a random forest algorithm
(as implemented in the R package Random Forest version
4.6) was used. In this method, 500 regression trees were
constructed based on bootstrapped samples from the primary
dataset. For each tree, the recursive partitioning searches for
binary splits in the sample that result in the smallest within-
node sum of squared residuals. The procedure uses a random
sample of partitioning variables for splitting at each node
(i.e., potential split-point). In each leaf (i.e., split) of the tree,
we estimated symptom severity. Final model predictions were
obtained by aggregating the predictions across the trees. Cross-
validation was used to reduce the number of splits in the tree
(i.e., to set the minimum leaf size for splitting). To impute
missing observations in the predictors, we used the R package
missForest. For cross-validation, the models were fit on the
training set and tested on the remaining 30% in the test
set. Random forests were built for each psychological distress
measure separately.

Estimating the Importance of Potential Predictors
To identify the strength of potential predictors, we used random
forest to obtain a variable-importance plot, using conditional
permutation (Strobl et al., 2008), that reflects the contribution
of each variable to predicting symptom severity (Breiman, 2001).
This method is a way of estimating each variable’s contribution
to the prediction of outcome variables. We calculated an
importance statistic reflecting the importance of each variable
in producing accurate predictions for the outcome variables of
anxiety, depression, and PTSS.

Exploring Interactions Between Potential Risk
Factors in Predicting Outcomes
To complement the random forest analysis, we conducted a
separate regression tree analysis focused on exploring how
potential risk factors may interact to predict symptom severity.
Regression trees were produced using Recursive Partitioning
(RPART) analysis. All potential risk factors were entered into
a regression tree analysis with the R package “rpart” (Breiman
et al., 1984). The final tree was obtained by limiting the node

size and pruning it by limiting its complexity according to cross-
validation estimated prediction error.

RESULTS

From the 2,787 participants who proceeded beyond the
demographic portion of the survey, the overall prevalence of
acute levels of anxiety, depression, and PTSS was 27.3, 36.6, and
30.9%, respectively (see Table 2). These rates exceed past-year
and lifetime prevalence for generalized anxiety (2.7 and 5.7%,
respectively), depression, (6.8 and 16.9%), and post-traumatic
stress disorder (3.6 and 6.8%; Kessler et al., 2004). Rates of
distress in the current study also exceed those reported amidst
the SARS pandemic. For example, during the SARS outbreak the
prevalence of anxiety, depression, and PTSS was 13 (Wu et al.,
2005), 8.8 (Liu et al., 2012) to 18 (Wu et al., 2005), and 4% (Wu
et al., 2005), respectively.

Some participants in the current sample experienced either
symptoms of anxiety, depression, or post-traumatic stress,
however, many (N = 885) experienced a combination of different
symptoms. See Table 2 for an overview of reported symptom
levels and comorbidities.

Prevalence of distress differed across demographic groups, in
that women, non-binary participants, and younger participants
(<45 years) reported significantly higher prevalence of all
symptoms across all measures of distress. There was a statistically
significant difference between all three gender groups for
each symptom category as determined by one-way ANOVA
(p < 0.001 for all comparisons). The largest effect sizes, though
small, were found in the comparison of male to non-binary
participants (Table 3).

To evaluate age differences, participants were categorized into
two age groups with younger <45 years and older ≥45 years.
There was a statistically significant difference between groups for
anxiety [t(2,061) = 2.62, p = 0.009, Cohen’s d = 0.05], depression

TABLE 2 | Prevalence of symptoms of psychological distress above the
clinical cutoff.

N (%)

No significant symptoms 1458 (52.3)

Anxiety symptoms only 129 (4.6)

Depression symptoms only 195 (7.0)

PTSS only 120 (4.3)

Anxiety + depression 205 (7.4)

Anxiety + PTSS 84 (3.0)

Depression + PTSS 71 (2.5)

Anxiety + depression + PTSS 525 (18.8)

PTSS, post-traumatic stress symptoms. The following cutoff scores were used to
classify those who were symptomatic. For depression, a cutoff score of 10 on the
PHQ-9, representing moderate levels of depression, was used in this study (Manea
et al., 2012). For generalized anxiety, participants with scores ≥8 on the GAD-7
module, who also had three or more items rated as “more than half the days” were
considered to be symptomatic (Terrill et al., 2015). The recommended cutoff score
of 33 on the IES-R, suggesting a probable diagnosis of PTSD, was used (Creamer
et al., 2003).
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TABLE 3 | Symptoms of anxiety, depression, and post-traumatic stress by gender.

Symptom category M (SD) Effect size (Cohen’s d)

Anxiety (GAD-7)

Male (N = 260) 8.35 (6.66) Male vs. female = −0.09

Female (N = 1765) 7.48 (3.35) Male vs. non-binary = −0.28

Non-binary (N = 38) 9.87 (2.98) Female vs. non-binary = −.19

Depression (PHQ-9)

Male (N = 454) 6.54 (6.86) Male vs. female = −0.08

Female (N = 2,221) 8.62 (6.51) Male vs. non-binary = −0.23

Non-binary (N = 47) 13.15 (7.62) Female vs. non-binary = −0.16

PTSS (IES-R)

Male (N = 429) 17.54 (16.17) Male vs. female = −0.14

Female (N = 2112) 26.47 (16.80) Male vs. non-binary = −0.26

Non-binary (N = 45) 35.80 (19.21) Female vs. non-binary = −0.13

Differences between all groups are significant at the p < 0.001 level. Questions
about anxiety were only presented to participants who endorsed feeling nervous or
anxious in the past 4 weeks.

[t(2,720) = 7.47, p < 0.001, d = 0.27], and PTSS [t(2,584) = 7.29,
p < 0.001, d = 0.23].

Variables for race and ethnicity were transformed into a
binary of White and all others (including those who endorsed the
following racial and ethnic identities: Hispanic/Latino/Spanish,
Black, Asian, Native American/Aboriginal, Middle
Eastern/North African, Pacific Islander, and multiracial).
Contrary to expectations, there were no differences between
White participants and participants of color on symptoms of
anxiety [t(2,061) = −0.31, p = 0.76], depression, [t(2,720) = 0.30,
p = 0.76], or PTSS [t(2,584) = 1.34, p = 0.18].

To examine the relationship between self-perceived
socioeconomic class (“How would you describe your
socioeconomic status?”) and distress, socioeconomic class was
transformed into a categorical variable with three levels. Group
1 consisted of “lower class” and “lower middle class” combined;
Group 2 included “middle class” as its own category; and Group
3 was “upper middle class” and “upper class” combined. There
were significant differences between the three groups for anxiety
[F(2, 2,060) = 31.73, p < 0.001], depression, [F(2, 2,719) = 66.60,
p < 0.001], and PTSS [F(2, 2,583) = 14.86, p < 0.001]. Post hoc
comparisons were conducted using Tukey’s HSD (see Table 4)
and indicated that individuals who described themselves as
“lower class” and “lower middle class” reported higher levels of
distress, particularly in comparison to individuals who described
themselves as “upper middle class” or “upper class”; however, the
effect sizes for these differences were relatively small.

Among participants who completed all questions on the
ACE (N = 2,157), 21% endorsed four or more ACEs. As
expected, higher numbers of ACEs were associated with higher
self-reported anxiety [r(1,684) = 0.28, p < 0.001], depression
[r(2,140) = 0.32, p < 0.001], and PTSS [r(2,155) = 0.27,
p < 0.001] symptoms.

Predicting Risk Factors for Anxiety,
Depression, and Post-traumatic Stress
Among participants (N = 2,787) who proceeded beyond
the demographic portion of the survey, responses from 551
individuals were removed because they had more than 10%
missing data in the remainder of the survey. Most of
these removed participants discontinued participation before
completing measures of implicit and explicit emotion regulation.
The subsequent results are based on responses from the
remaining 2,236 participants.

Anxiety
The predictors of anxiety, according to their order of importance,
appear in Figure 1. We used the resultant random forest to
predict anxiety in the testing set. The correlation between
predicted values in the training set and observed values in the test
set was 0.90. Graphs for predicted vs. observed anxiety appear in
the online supplements (Supplementary Figure 1).

In the second step, we tested the ability to fit a single
regression tree for anxiety (Figure 2). High somatization and
less reliance on adaptive defenses predicted higher anxiety.
High somatization was indicated in Node 1 with scores on
the PHQ-15 ≥ 3.7; a second split at Node 7, with scores
≥8, predicted the highest levels of anxiety. Splits for adaptive
defenses (M = 48.63, SD = 16.45, range = 0–100), such as
humor, altruism, and affiliation, appear at Nodes 2, 3, and 6.
There was also a split at Node 5 indicating that greater use of
neurotic defenses, such as displacement, dissociation, reaction
formation, and repression, were predictive of slightly more
anxiety. Conversely, less somatization, more adaptive defenses,
and fewer neurotic defenses appeared to predict lower levels of
anxiety symptoms.

For this step, the correlation between predicted values
of the training set and the observed values in the test
set was 0.67 (Supplementary Figure 1). This metric
provides an unbiased measure for the prediction accuracy
of the model. Finally, we conducted a linear regression
on the training set, focused on how potential risk

TABLE 4 | Post hoc comparisons for anxiety, depression, and post-traumatic stress by socioeconomic class.

Group 1 Group 1 Group 1 Summary

M (SD) M (SD) M (SD)

Anxiety 8.25 (3.45) (N = 601) 7.17 (3.35) (N = 862) 6.77 (3.26) (N = 600) G1 > G2 (d = 0.08) G1 > G3 (d = 0.11) G2 = G3

Depression 10.57 (7.31) (N = 754) 7.92 (6.46) (N = 1,197) 6.86 (5.68) (N = 771) G1 > G2 (d = 0.10) G1 > G3 (d = 0.14) G2 > G3 (d = 0.04)

Post-traumatic stress 28.01 (18.04) (N = 725) 23.77 (16.87) (N = 1,130) 24.36 (15.91) (N = 731) G1 > G2 (d = 0.06) G1 > G3 (d = 0.05) G2 = G3

Group 1, “lower class” and “lower middle class”; Group 2, “middle class”; Group 3, “upper middle class” and “upper class.” Post hoc comparisons conducted with
Tukey’s HSD. Results are summarized in the last column (p < 0.001).
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FIGURE 1 | Predictors of anxiety.

FIGURE 2 | Regression tree for anxiety.

factors may interact to predict symptom severity. The
correlation between the predicted values and the actual
values was 0.71.

Depression
The predictors of depression, according to their order of
importance, appear in Figure 3. The correlation between the
predicted values in the training set and observed values in the test
set was 0.66 (see graph in Supplementary Figure 2).

We followed the same data analytic strategy outlined for
anxiety. The resulting regression tree for depression appears
in Figure 4. High somatization and less reliance on adaptive
defenses predicted the highest levels of depression, whereas low

somatization and high reliance on adaptive defenses predicted
lower levels of depression symptoms. High somatization was
indicated at Node 1 with scores ≥4.9 and again at Node 7
(≥8). Node 10 shows that slightly elevated somatization makes
another split among a subgroup of people who tend not to
somatize (Node 1) and have moderate levels of adaptive defenses
(Nodes 2 and 5).

The correlation between predicted values on the validation
set and the observed was 0.67. The figures of observed vs.
predicted of both models appear in the online supplements
(Supplementary Figure 2). Finally, we examined a linear
regression with all variables in the model and obtained a
correlation of 0.72.
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FIGURE 3 | Predictors of depression.

FIGURE 4 | Regression tree for depression.

Post-traumatic Stress
Predictors of post-traumatic stress, according to their order of
importance, appear in Figure 5. The correlation between the
predicted and observed was 0.74. The graphs for predicted vs.
observed appear in the Supplementary Figure 3.

Following the same approach as was used for anxiety and
depression, we developed a classification and regression tree
for PTSS (see Figure 6). High levels of somatization and low

levels of adaptive defenses predicted the highest level of PTSS.
However, unlike the findings for anxiety and depression, a split
at node 10 indicated that respondents from the United States
reported significantly higher levels of PTSS compared with their
global counterparts.

The correlation between predicted values on the training set
and observed values in the test set was 0.63. The figures of
observed vs. predicted models appear in the Supplementary
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FIGURE 5 | Predictors of post-traumatic stress symptoms.

FIGURE 6 | Regression tree for post-traumatic stress symptoms.

Figure 3. Finally, we examined a linear regression with all
variables in the model and obtained a correlation of 0.69.

DISCUSSION

This study examined the prevalence of psychological distress
experienced during the COVID-19 pandemic and aimed to

identify the strongest statistical predictors of distress. We found
high levels of psychological distress exceeding prevalence rates in
the general population absent a pandemic (Kessler et al., 2004)
and rates of distress during previous global pandemics (Wu
et al., 2005; Liu et al., 2012). These findings are in concert with
other recent studies that have reported similarly high prevalence
rates for anxiety, depression, and PTSS during the COVID-19
pandemic (Salari et al., 2020). The machine learning model for
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the prediction of anxiety, depression, and PTSS suggests that
individuals who struggle to deal with pandemic-related stressors
in adaptive ways, by relying more on somatization and less
on adaptive defenses, may be more vulnerable to developing
psychiatric symptoms (Perry et al., 2020).

Participants who were female and/or younger were more
likely to report psychological distress. Although only a small
sub-sample of this study, participants with a non-binary gender
also appeared to be more vulnerable to experience psychological
distress. This finding is supported by the existing literature on
increased mental health risks for non-binary and genderqueer
individuals (Budge et al., 2014; Matsuno and Budge, 2017)
and suggests the continued importance of gender-affirming
mental healthcare during a pandemic (American Psychological
Association, 2015). There were no differences between White
participants and participants of color in terms of anxiety,
depression, and PTSS. This may be due to variability within
different racial and ethnic groups in terms of economic stability,
exposure to the virus, and other related factors (Himle et al.,
2009; Novacek et al., 2020). There were, however, differences
across all symptom categories when socioeconomic groups, albeit
with small effects. This may point to the role of economic
stratification and its impact on stressors such as unemployment
and working conditions in low-wage jobs during the pandemic
(Kantamneni, 2020).

Among the predictor variables, two forms of implicit
emotion regulation – somatization and defense mechanisms –
emerged as the most impactful factors in statistically predicting
symptoms of anxiety, depression, and post-traumatic stress
in our regression models. The results regarding somatization
are in line with previous research findings about elevated
somatic symptoms among traumatized individuals (Rohlof et al.,
2014). Illness anxiety is naturally elevated during a pandemic.
This increased emotional burden can translate into somatic
symptoms in more vulnerable individuals, which, in turn, may
lead to more psychological distress (Hyphantis et al., 2010).
Although the cross-sectional nature of our study design prevents
us from making causal inferences, the relationship between
somatization and post-traumatic stress and anxiety could be
understood in both directions: somatization as a vulnerability
factor may lead to more anxiety, depression, and PTSS, and
vice versa, experiencing psychological distress in the form of
anxiety, depression, and PTSS may make individuals prone to
develop somatization symptoms. In addition, it is possible that
somatization and psychological distress negatively impact each
other: the distress can easily translate into somatic symptoms in
more vulnerable individuals, which, in turn, may lead to more
psychological distress.

Participants in the United States (who also met the splits
at Nodes 1, 2, and 5) had significantly higher levels of
PTSS compared to their global counterparts, with American
participants more likely to cross the threshold for likely PTSD
(score of 24 on the IES-R). This suggests that individuals outside
of the United States, with relatively healthy implicit emotion
regulation strategies, were less likely to experience distress;
whereas American participants with similar implicit emotion
regulation strategies were more likely to experience a clinical
level of PTSS. This difference may be due to poor access and

affordability of healthcare in the United States (Ginsburg et al.,
2008; Schoen et al., 2013). It is also possible that people in the
United States were exposed to more traumatic experiences during
the time of data collection, from mid-March to mid-April 2020,
compared to participants in other countries.

In contrast with expectations based on previous trauma
literature (Burns et al., 2010; Powers et al., 2015; Westermair
et al., 2018), ACEs (though associated with symptoms of anxiety,
depression, and PTSS) were not identified as a predictor of
distress. The fact that implicit emotion regulation processes were
more predictive of psychological distress during the COVID-19
pandemic than ACEs, is a promising finding. It may indicate that
vulnerability factors may be reduced, since, although childhood
trauma cannot be undone, new more adaptive emotional
regulation strategies can be learned.

Notably, explicit emotion regulation strategies did not
appear to statistically predict psychological wellbeing during
the pandemic. This highlights the salience of implicit ways of
coping and suggests the importance of interventions that focus
on identifying and modifying these capacities (Heldt et al., 2007;
Babl et al., 2019; Kramer et al., 2010; Perry et al., 2020).

Strengths and Limitations
This study extends beyond previous studies that identified
several risk factors of psychological distress, by examining the
interacting effects of these risk factors. A combined model that
focused on prediction (random forest based on 500 trees) and
explanation (regression single tree analyses) was used. Random
forest analysis was used to identify the strongest statistical
predictors and decision tree regression models helped explain
how these predictors interact and impact anxiety, depression,
and PTSS. This study also highlights the importance of specific
implicit emotion regulation strategies.

There are several limitations worth considering. First, the
cross-sectional design did not allow for empirically establishing
causal relationships between predictor and outcome variables.
Moreover, the use of online volunteers introduces both benefits
and limitations. Research conducted online often results in more
diverse samples that can be obtained rapidly, at lower cost,
and with valid results (Casler et al., 2013; Shapiro et al., 2013;
Chandler and Shapiro, 2016). However, online respondents may
respond in an inattentive or non-serious manner (Aust et al.,
2013; McKay et al., 2018). Although this study utilized commonly
recommended tools for increasing validity of online research,
including checks for unique IP addresses, completion time, and
implausible answer combinations (Aust et al., 2013), it did not
include specific validation questions or explicit questions about
the seriousness of respondents (McKay et al., 2018). Additionally,
there may have been a selection bias in that those who chose to
respond to this study may have been experiencing greater distress
during the pandemic than the population at large.

The use of brief screening measures provides only initial
information about whether psychological distress has surpassed
a threshold for acuity. Although the measures used in this
study have well-documented predictive validity for DSM-5
diagnoses, they are not comprehensive diagnostic assessments.
Additionally, the use of self-report measures for implicit emotion
regulation presents an inherent challenge; there are remaining
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questions about the validity of self-report for implicit processes
(Hofmann et al., 2005).

Although the use of machine learning in this study is
innovative, several potential limitations must be highlighted.
First, although psychologists might deem the sample large, and
decision tree models have been applied to similarly sized datasets
in the field of psychology (e.g., Delgadillo and Salas Duhne,
2020), for computer scientists this was a modest dataset. The
required minimum sample size in machine learning is a fertile
ground of methodological discussion. The ideal sample size
needed for machine learning depends on the quality of data
and the complexity of the model; however, the general rule of
thumb is that the amount of training data needed for a well
performing model is 10 times the number of parameters in the
model (Caballero et al., 2006).

The present study reports on a rigorous cross-validation
method for producing results that is likely to be generalizable to
the broader population. However, there is a risk of identifying
predictors in the test and validation samples that may not be
as important in a new sample (Aafjes-van Doorn et al., 2020).
Although the absence of out-of-sample external validation is
common in mental health machine learning research (Aafjes-van
Doorn et al., 2020), an additional step of out-of-sample validation
would certainly strengthen the external validity of the findings
(Sammut and Webb, 2017).

Perhaps the most significant limitation of psychological
research during a pandemic is the inability to identify
precipitating causes of distress. While the high rates of distress
identified in the current study stand out, absent an available
comparison sample (i.e., one unaffected by the pandemic) we
cannot be certain that these increases and the identified predictor
variables are completely unique to the pandemic. Anxiety,
depression and PTSS are multiply determined. Amidst a global
health crisis that has resulted in a radical shift in our way of life,
rampant unemployment, and extraordinary physical distancing
measures, it is difficult to determine whether distress is due to the
pandemic itself, concomitant measures to contain the virus, social
isolation and lack of social support (which the current study did
not assess), economic burden, or some combination of these and
other factors. We suspect it is the latter and that it would be
difficult, if not impossible, to disentangle these variables.

IMPLICATIONS AND CONCLUSION

The COVID-19 pandemic is still unfolding, and it is likely that
the virus and its consequences will impact the global population
for some time to come. This study begins to answer the call to
monitor rates of depression, anxiety and PTSS and to identify
mechanisms that can help explain differential trajectories of
distress during the COVID-19 pandemic (Holmes et al., 2020).
The current findings have implications for primary care and
mental health providers, many of whom are providing care online
(van Daele et al., 2020). Healthcare providers may need to be
vigilant for evidence of somatization and difficulties defending
against distress when assessing patients who present for care,
whether for COVID-related symptoms or unrelated difficulties

during the COVID-19 pandemic. Implicit emotion regulation
can be assessed with the same, freely available measures used in
this study and confirmed with a medical assessment of potential
causes of physiological symptoms.

The findings in the current study dovetail with other COVID-
19 research on psychological distress amidst the pandemic
(Mazza et al., 2020; Qiu et al., 2020) and highlight the public
mental health crisis that is unfolding. There will undoubtedly
be increased demand for mental health services in the coming
years. It is essential that primary care and mental healthcare
providers be equipped to respond to this dire need (Pfefferbaum
and North, 2020). Assessing patients for somatization and ability
to cope with ongoing stressors, should be a central part of
any evaluation. The increase in telepsychotherapy may afford
patients greater access to high-quality mental healthcare that can
improve mental health outcomes and support resilience during
the COVID-19 pandemic.
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Behavioral Fatigue: Real 
Phenomenon, Naïve Construct, or 
Policy Contrivance?
Nigel Harvey *
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In some countries, government policies to combat Covid-19 have been based on the 
notion that behavioral fatigue prevents people maintaining self-isolation and other 
restrictions to their life styles for more than a short time. By 16 March 2020, 681 
United Kingdom behavioral scientists had signed an open letter to their government asking 
it to reveal the evidence that shows that behavioral fatigue exists. Nothing was forthcoming. 
The provenance of concept remains a mystery but modelers have argued that the delay 
in implementing lockdown policies, for which it was at least partly responsible, led to the 
loss of at least 20,000 lives. Here, I  consider whether behavioral fatigue is a real 
phenomenon by assessing (a) direct evidence consistent and inconsistent with its existence 
and (b) indirect evidence drawn from other domains. I conclude that evidence for it is not 
sufficient to constrain policy. It is reasonable to conclude that behavioral fatigue is either 
a naïve construct or a myth that arose during the development of policy designed to tackle 
the Covid-19 crisis.

Keywords: Covid-19, government policy, behavioral fatigue, advisors, mitigation

INTRODUCTION

There are two approaches to dealing with disease transmission: suppression and mitigation. 
Suppression requires the reproduction number, R (the average number of secondary cases each 
case generates), be  reduced below 1.0 to lower the number of infected people. Mitigation 
merely requires that R reduced (without bringing it below 1.0) to lower the rate of increase 
in the number of infected people. Until 16 March 2020, the government in the United Kingdom, 
unlike those in most other countries, favored mitigation. There were two arguments for this: 
First, building up herd immunity to reduce transmission requires about 60% of the population 
to become infected; second, there was a concern that the population would comply with 
measures needed for suppression only for a short time because of behavioral fatigue.

The first argument collapsed when modeling showed that producing herd immunity would 
result in about 250,000 deaths and a demand for critical care that the health service could 
not meet (Ferguson et  al., 2020). However, the switch to a suppression policy on 16 March 
increased concern about effects of behavioral fatigue. Here, I  document that concern and 
assess whether it has a sound basis.
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BEHAVIORAL FATIGUE: PROVENANCE 
OF THE CONCEPT

At a United Kingdom government press conference on 9 March, 
Professor Chris Whitty, the United  Kingdom Chief Medical 
Officer, argued that it was too soon to implement a lockdown: 
“There is a risk that if we go too early, people will understandably 
get fatigued and it will be  difficult to sustain this over time.”1 
At another such press conference on 12 March, Sir Patrick 
Vallance, the United  Kingdom Chief Scientific Adviser, said 
that, if you  tell people to stay at home too early, they get fed 
up with this at the very point that you  need them to stay at 
home. “Anything too onerous suggested by the government 
… might be  adopted enthusiastically for a few weeks but then 
people get bored and leave their homes just as the peak of 
the illness hits, the government fears” (Proctor, 2020). It appears 
that both government officers had received the same advice.

Where did this advice come from? Members of the 
United  Kingdom government’s Scientific Advisory Group on 
Emergencies (SAGE) and the Scientific Pandemic Influenza 
Group on Behavioral Science (SPI-B) that feeds its advice into 
SAGE have said that they were not the source of the advice 
but SAGE minutes for 13 March 20202 state that: “There is 
some evidence that people find quarantining harder to comply 
with the longer it goes on. The evidence is not strong but 
the effect is intuitive. There is no comparable evidence for 
social distancing measures, but experience suggests it is harder 
to comply with a challenging behaviour over a long period 
than over a short period.” Where did SAGE obtain the information 
on which this statement is based?

An interview with David Halpern, leader of the 
government’s Behavioral Insights Team (the “nudge unit”), 
strongly implied that he was the source of it (Hutton, 2020). 
According to Sodha (2020a), it was clear from this briefing 
“that he  favoured delaying a lockdown because of the risk 
of ‘behavioural fatigue’, the idea that people will stick with 
restrictions for only so long, making it better to save social 
distancing for when more people are infected.” Because of 
Halpern’s involvement, his recommendations about the need 
to avoid “behavioural fatigue” were seen as “nudges,” even 
though they would not be  categorized as such by Thaler 
and Sunstein (2008). Later, the Behavioural Insights Team 
released a statement saying that: “As it happens, the concept 
(of behavioural fatigue) did not come from BIT or our work, 
nor from that of SPI-B, the group of psychologists and social 
scientists who contribute advice to the UK’s Scientific Advisory 
Group on Emergencies” (Halpern and Harper, 2020).3

So where did the advice come from? According to Conn 
et  al. (2020), “one senior Whitehall source said Whitty himself 
was the main advocate of the ‘fatigue’ notion, based partly 
on his own experience of patients in medical practice who 

1 https://www.youtube.com/watch?v=Yc1alOEjDVA
2 www.gov.uk/government/publications/sage-minutes-coronavirus-covid-19-response-13- 
march-2020
3 It is still possible that Halpern himself provided the advice personally rather 
than as a BIT member.

do not see drug prescriptions through to their completion. A 
Downing Street spokesperson, responding on behalf of Whitty, 
emphasised that he  was indeed concerned about timing 
interventions, and their impact on people’s wellbeing if introduced 
too early, and that Sage had agreed that a balance needed to 
be  struck between the impact of measures, and the time the 
public could feasibly sustain them.” To some, this might appear 
to be  an exercise in blame-shifting4 (Parker et  al., 2020). It 
left others mystified: “I looked at where this pseudo-scientific 
idea of ‘behavioural fatigue’ came from. None of those 
I  interviewed – including those on the behavioural science 
subcommittee of the emergency advisory group, Sage – knew” 
(Sodha, 2020b).

At the time of writing, no individual, advisory group, or 
government department has admitted that they were the source 
of the “behavioural fatigue” concept. This is perhaps not 
surprising given the effects of the lockdown delay produced 
by concerns about behavioral fatigue: Professor Neil Ferguson 
has estimated that introducing lockdown just 1  week earlier 
would have saved 20,000 lives (Stewart and Sample, 2020).

BEHAVIORAL FATIGUE: THE RESPONSE 
FROM BEHAVIORAL SCIENTISTS

On 16 March 2020, 681 United  Kingdom behavioral scientists 
(including the author) had signed an open letter to the 
government5:

“We are writing as behavioural scientists to express 
concern about the timing of UK delay measures involving 
social distancing. … While we fully support an evidence-
based approach to policy that draws on behavioural 
science, we are not convinced that enough is known about 
‘behavioural fatigue’ or to what extent these insights apply 
to the current exceptional circumstances. Such evidence 
is necessary if we are to base a high-risk public health 
strategy on it. In fact, it seems likely that even those 
essential behaviour changes that are presently required 
(e.g., handwashing) will receive far greater uptake the 
more urgent the situation is perceived to be. ‘Carrying on 
as normal’ for as long as possible undercuts that urgency. 
… If ‘behavioural fatigue’ truly represents a key factor in 
the government’s decision to delay high-visibility 
interventions, we  urge the government to share an 
adequate evidence base in support of that decision. If one 
is lacking, we  urge the government to reconsider 
these decisions.”

Given that concern about behavioral fatigue appears to have 
been a primary determinant of the government’s decision to 

4 It is noticeable that Whitty himself did not confirm that he  was the originator 
of “behavioural fatigue” but that “senior Whitehall sources” and a “Downing 
Street spokesperson” felt the need to speak for him.
5 https://sites.google.com/view/covidopenletter/home
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mitigate rather that suppress infection caused by the virus, it 
is worth trying to address the issues that prompted this letter.

BEHAVIORAL FATIGUE: WHAT TYPE OF 
CONCEPT IS IT?

Behavioral fatigue could be a real phenomenon. The term could 
refer to any one of a collection of factors that, over time, acts 
to reduce compliance with regulations (Bell, 2020). A few examples 
must suffice: (1) People may become more irritated with regulations 
the longer they have to abide by them and eventually make a 
decision to no longer to comply with them, (2) the degree to 
which people miss seeing their friends and taking part in social 
activities may increase over time and lead to reduced compliance, 
(3) people may become increasingly susceptible to those in their 
social circle who advocate a libertarian ideology that interprets 
government restriction on individual freedoms as something to 
be  avoided, or (4) people may, perhaps because of reduced 
coverage in the media, falsely judge that risk of infection has 
decreased and so consider compliance with restrictions is less 
important than before. In my view, these are not cases of 
behavioral fatigue but rather putative phenomena that need to 
be  distinguished from behavioral fatigue.

Alternatively, the term “behavioural fatigue” could refer to an 
underlying psychological mechanism that decreases people’s ability 
to behave in a certain way as a function of the amount of time 
that they have already been continuously behaving in that way. 
In other words, we  should think of it as directly analogous to 
muscular fatigue. For example, we would expect people to recover 
from it after an interval in which the behavior is not performed 
and that the interval needed for recovery is greater when the 
behavior has been more intense or longer lasting. We  would also 
expect it be  associated with a feeling of tiredness or exhaustion. 
If behavioral fatigue is a real phenomenon, these are the types 
of characteristics we  should expect it to have.

However, behavioral fatigue may not be a real phenomenon. 
It may be a naïve construct or, as Michie and West (2020, p. 1) 
term it, a “common-sense idea” that has “no basis in behavioural 
science.” Ontologically, this places behavioral fatigue within 
lay psychology (Furnham, 1988): Just as people have mistaken 
ideas about how the world works (Reiner et  al., 2000),  
so they have mistaken ideas about factors that influence 
people’s behavior.

Finally, behavioral fatigue may be neither a real phenomenon 
nor a naïve construct. Italy went into lockdown on 9 March 
and most other Western European countries very soon after. 
The United  Kingdom resisted this move until 23 March. This 
delay in imposing a lockdown has been attributed to the 
United  Kingdom Prime Minister’s libertarian views (Tominey, 
2020). If these views were indeed the true reason for not 
imposing a lockdown, policy makers may have felt the need 
to provide a separate rationale for this decision that they judged 
would be more acceptable to the general public. Hence, according 
to Michie and West (2020, p. 1), behavioral fatigue “was invoked 
in the UK as a justification of the catastrophic delay of strict 
social distancing measures.” In other words, behavioral fatigue 

was not the reason for the delay but was devised as a post-hoc 
justification for it. According to this account, the concept of 
behavioral fatigue is a myth contrived by policy makers in 
order to provide a post-hoc rationale for a decision that was 
actually made for quite different reasons. Burnham (1943, p. 269) 
argued: “The political life of the masses and the cohesion of 
society demand the acceptance of myths. A scientific attitude 
towards society does not permit belief in the truth of myths. 
But the leaders must profess, indeed foster, belief in the myths, 
or the fabric of society will crack and they be  overthrown. 
In short, the leaders, if they themselves are scientific, must lie.”6

My aim, here, is to assess whether there is sufficient evidence 
to support the view that behavioral fatigue is a real phenomenon 
in the sense outlined above (i.e., a mechanism analogous to 
muscular fatigue rather than one without that quality but 
still able to explain reduced compliance over time). An absence 
of any clear evidence for behavioral fatigue in the current 
literature would suggest that whoever first developed the 
concept either misunderstood other research and used it to 
support their “common-sense idea” that such fatigue does 
exist or else decided that government policy was best served 
by promulgating the myth that it exists. Distinguishing between 
these latter two possibilities is not possible by searching the 
literature: It would have to await a future parliamentary or 
other inquiry into how the crisis has been handled by the 
United  Kingdom government.

BEHAVIORAL FATIGUE: A REAL 
PHENOMENON?

In an interview (Devlin, 2020), Susan Michie, a member of 
the United Kingdom government’s SPI-B, said that the behavioral 
assumptions underlying the government’s Covid-19 policies 
were, in part, based on studies of human behaviur during 
past pandemics. A search of literature in April 2020 on the 
2009 H1N1 influenza pandemic, the 2003 severe acute respiratory 
syndrome pandemic (SARS), and the current pandemic, initially 
using reviews (e.g., Bish and Michie, 2010; Brooks et  al., 2020; 
Lunn et al., 2020) and later following up with searches referring 
to individual pandemics and the terms “behavioural,” 
“preventative measures,” and “fatigue,” yielded a number of 
studies potentially relevant to the issue of whether behavioral 
fatigue affects people’s responses to preventative measures.

Cowling et  al. (2010) carried out 13 surveys of Hong Kong 
residents between April and November 2009 during the first 
wave of the 2009 H1N1 influenza pandemic. Results obtained 
from between 504 and 1,404 respondents showed that, as the 
epidemic grew, use of hygiene measures (e.g., face masks) 
remained fairly stable but that social distancing significantly 
declined. At first glance, this appears to be evidence of behavioral 
fatigue. However, another finding from Cowling et  al. (2010) 

6 Other policy-driven psychological myths include core, generic, or transferable 
skills, invented by the Manpower Services Commission in the 1970s to satisfy 
needs of employers despite research showing “there is little evidence that such 
general intertask transfer effects are possible” (Schmidt, 1975, p  61).
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study was that people were more worried about being infected 
early in the outbreak and this, like social distancing, gradually 
declined over the study period. This implies that social distancing 
may have declined because people became less worried about 
being infected rather than because they were fatigued from 
abiding by the regulations.

Two studies indicate that periods of quarantine can have 
long-term effects (Lunn et al., 2020). Neither is easy to reconcile 
with the notion that behavioral fatigue reduces compliance with 
social distancing and hygiene measures. Cava et al. (2005, p. 402) 
interviewed 21 Canadians who, during the 2003 SARS outbreak, 
had been required to self-isolate for 10 days, receive no visitors, 
sleep alone, wear masks, and not share food or personal items. 
They found that: “Some participants stayed in quarantine past 
their release date … and described behavioral changes such 
as vigilant hand washing and avoiding crowds after the quarantine 
period.” This is the opposite of what would be  predicted by 
behavioral fatigue.

Marjanovic et  al. (2007) reported a study of 333 Canadian 
nurses who been placed in quarantine during the 2003 SARS 
epidemic. They found that engagement in avoidance behaviors 
(e.g., minimizing direct contact with patients, missing work, 
and refusing patient assignments) in 2004 was positively correlated 
with the time spent in quarantine in 2003. The longer they 
had spent avoiding certain behaviors in quarantine in 2003, 
the more avoidance behaviors they engaged in the following 
year. If we  consider the nurses’ avoidance behavior scores as 
a measures of their avoidance of social contact, this is, again, 
the opposite of what would be  predicted by behavioral fatigue; 
it is, instead, more consistent with habit development or with 
people perceiving measures to be  more important when they 
are imposed for a longer period. However, if we  consider 
nurses’ avoidance behavior to reflect other factors, such as 
lower work motivation, the study has no relevance to our 
current concerns.

This review suggests that direct evidence for (or against) 
the notion that people suffer from behavioral fatigue when 
complying with lockdown measures during epidemics is not 
currently sufficient to constrain policy. There are, however, 
other phenomena that government policy makers and their 
advisors may have seen as sufficiently relevant to the current 
situation to provide a scientific basis for their development of 
the notion of behavioral fatigue. I  consider these next.

BEHAVIORAL FATIGUE: EXTRAPOLATION 
FROM OTHER PHENOMENA?

Various phenomena in other domains may have been identified 
by policy makers or their advisors as indicative of behavioral fatigue.

Lack of Adherence to Medication
As we  have seen, a “senior Whitehall source” attributed the 
introduction of the idea of behavioral fatigue into Covid-19 
policy making to the United  Kingdom Chief Medical Officer’s 
experience of his patients’ failure to adhere to their prescribed 

medicines (Conn et  al., 2020). Failure to adhere to medication 
is certainly a major problem, particularly for those with chronic 
diseases. There are many reasons for it, including forgetting 
to take doses, lack of understanding that the medicine still 
needs to be taken when symptoms are absent, lack of information 
given to caregivers, and failure in doctor-patient communication 
(Kvarnström et  al., 2018). However, there is no evidence that 
patients do not abide by their drug regimen because they 
have been fatigued by it.

Ego-Depletion
One possibility is that behavioral fatigue results from 
ego-depletion. This is the idea that self-control is akin to a 
muscle that can become fatigued (Baumeister et  al., 1998; 
Baumeister, 2002). Thus, if people need self-control to abide 
by government instructions to self-isolate, they may become 
fatigued because the resources needed for that self-control 
become depleted. However, large-scale attempts to replicate 
the findings on which the theory of ego-depletion is based 
have failed (Hagger et  al., 2016) and meta-analyses have cast 
doubt on whether the phenomenon exists (Carter et  al., 2015). 
Though the issue is far from settled, putative ego-depletion 
does not provide a sound basis for policy.

Evacuation Fatigue
Research into behavioral responses to pandemics is part of 
disaster science (McNutt, 2015). This discipline also covers 
responses to earthquakes, tsunamis, volcanic eruptions, 
hurricanes, mudslides, wildfires, and other catastrophes. Its aim 
is to develop a coherent approach that allows knowledge to 
be  accumulated so that what is learnt within one disaster 
domain can be  usefully applied to others. It is serviced by 
international agencies, such as the United Nations Office for 
Disaster Risk Reduction,7 academic journals, such as Progress 
in Disaster Science, and research institutes, such as the Centre 
for Natural Hazards and Disaster Science8 and the Institute 
of Risk and Disaster Reduction.9

Catastrophic events can often be  predicted, albeit with 
considerable uncertainty. This allows time for vulnerable 
populations to be  evacuated. Often, however, the event does 
not occur and the population returns. Sometime later, they 
may be  asked to evacuate again. There are many reports that 
compliance declines: people die because, after several false 
alarms, they develop “evacuation fatigue,” an effect that has 
been reported for a variety of disaster types, including wildfires 
(e.g., Metz, 2019), hurricanes (e.g., Childs, 2019), and mudslides 
(e.g., Biasotti et  al., 2018).

Evacuation fatigue may genuinely be  a type of fatigue: “(T)
he task of executing a survival plan … is an extremely exhausting 
experience. Even those who planned well and made it out 
alive or sheltered in place from any catastrophic disaster later 
succumbed to the sheer fatigue of the event” (Woods, 2019). 

7 www.undrr.org
8 www.cnds.se
9 www.ucl.ac.uk/risk-disaster-reduction
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Alternatively, it may be the result of a more rational calculation. 
Each successive false alarm may signal to people that the 
evacuation order indicates that the probability of a catastrophe 
is not as high as they had previously thought: as a result, 
a time will come at which the expected cost of evacuating 
no longer exceeds the expected cost of not doing so. This 
is the well-known cry-wolf effect (Dow and Cutter, 1998; 
LeClerc and Joslyn, 2015).

Evacuation and quarantine have much in common. They 
both limit day-to-day activities, incur financial, emotional and 
other costs, are imposed by state or regional authorities, and 
last for durations that either are indefinite or, if not, are 
extendable. They are both disruptive and take away control 
that people have over their lives. It is not unreasonable to 
assume that reactions to them will be  similar: If evacuations 
produce behavioral fatigue, quarantine and other anti-pandemic 
measures are also likely to produce it. However, this extrapolation, 
though possibly appealing to policy makers, is not legitimate. 
Evacuation does not change the probability of hurricanes, 
mudslides, wildfires, and other such catastrophes occurring 
but quarantine can reduce rates of infection. People realizing 
this are more likely to remain compliant than those facing 
repeated evacuation demands.

IMPACT OF BEHAVIORAL FATIGUE ON 
CURRENT POLICY

Though the United Kingdom government changed its Covid-19 
policy from mitigation to suppression on 16 March 2020, 
ministers and their advisors remained concerned about potential 
effects of behavioral fatigue. For example, Ferguson et al. (2020) 
say that, because suppression policies that are continuous may 
need to be  maintained for many months, an adaptive policy 
could be  applied instead: Measures would be  dropped when 
the number of ICU patients falls below an “off ” threshold but 
re-introduced when they rise again above an “on” threshold. 
The assumption, here, is that this would avoid the behavioral 

fatigue assumed to arise with a continuous policy. However, 
it is possible that people would be  less likely to comply with 
a re-introduced policy than to continue to comply with a 
continuous policy. If this proved to be  the case, it would 
represent clear evidence against behavioral fatigue because 
people recover from fatigue after a break.

I have focused on developments within the United Kingdom 
but what I have said also has relevance to Sweden. That country 
maintained a mitigation policy based on the same assumptions 
about herd immunity and behavioral fatigue that governed 
United  Kingdom policy before 16 March: In an interview 
(Orange, 2020), their state epidemiologist stated that he believed 
that it would be  counterproductive to bring in the tightest 
restrictions at too early a stage: “I do not see any big reason 
to take measures that you  can only keep up for a very limited 
amount of time.” Other European countries that did not delay 
attempts to suppress the pandemic had no need to resort to 
such arguments.

SUMMARY

Behavioral fatigue has been an important element in designing 
policies to counteract the Covid-19 pandemic and still is. 
However, there is little evidence that it exists or that it affects 
compliance with measures taken to reduce infection rates. 
Indeed, there have been many reports that the majority of 
people are reluctant to leave lockdown to use public transport, 
go to a pub or restaurant, or to attend sporting or other 
public events (e.g., Lister, 2020). Behavioral fatigue is not a 
real phenomenon: it must be  either a naïve construct or a 
policy contrivance.
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This paper discusses the impact of a series of psychological phenomena on the
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INTRODUCTION

A combination of psychological issues have negatively impacted the manner in which the
United States has responded to the COVID-19 pandemic, especially judgments of future
cases and deaths.

In mid-September 2020, the number of confirmed cases and the number deaths from COVID-
19 in the United States (U.S.) was the second highest in the world. Confirmed cases exceeded 6
million and total deaths exceeded 200,000. On a per capita basis, the U.S ranked second at 19,958
confirmed cases per million and 592 deaths per million, just behind Brazil. By way of contrast,
China, the country in which the novel coronavirus (SARS-CoV-2) originated, has experienced just
over 90,000 confirmed cases and more than 4,700 deaths, corresponding, respectively, to 62.7 and
3.3 per million.

The situation in the United States is even starker when contrasted with countries
such as South Korea [approximately 22,500 confirmed cases (439 per million) and 367
deaths (7 per million)] and Taiwan [500 confirmed cases (21 per million) and 21 deaths
(0.294 per million)] which to date rank near the top in best managing the outbreak
of the pandemic.

The reasons why confirmed cases and deaths from COVID-19 are so high in the United States
are varied and complex. I find it useful to place countries into one of the following four categories:

1. Those that responded aggressively when the virus first presented within their borders,
using testing, tracing, social distancing, hygiene, masks, restrictions on mass gatherings, and
lockdowns1;

2. Those whose first responses were weak, experienced serious outbreaks, and revised their
responses along the lines followed by countries who had initially reacted strongly2;

1South Korea and Taiwan fall into the first category. Subsequent infection waves have occurred even among countries falling
into the first category.
2See Stancati and Pancevski (2020). Italy is an example of a country falling into the second category. Other countries that
so qualify are China, Germany, Spain, and France.
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3. Those whose first responses were weak, experienced
serious outbreaks, and delayed revising their responses
along the lines followed by countries who initially reacted
strongly, thereby losing control as the virus continued to
spread within their borders3; and

4. Those who have not yet experienced serious outbreaks4.

I suggest that the United States falls into the third category.
There are many reasons for the country’s weak response
that involve differences in ideology about individual liberties
and collective action, regulatory structures, the nature of its
public health system, supply chain issues, and flawed human
judgment5. These are broad issues, and although I will touch
on some of these in the paper, I focus mostly on the flawed
human judgments made by a small group: the U.S. president,
key members of his coronavirus task force, and the Institute
for Heath Metrics and Evaluation (IHME) at the University
of Washington.

Forecasts by professionals can be important because of their
potential to inform the expectations of the public, and to
influence the decisions of policy makers. Moreover, there is
an important psychological dimension to the manner in which
people generally make predictions. In this paper, I discuss
one facet of how these issues have been manifest in the U.S.
response to COVID-19, by focusing on the presence of optimism
bias (Weinstein, 1980) and overconfidence (Svenson, 1981;
Harvey, 1997; Hoffrage, 2004) in forecasts of confirmed cases
and deaths associated with the pandemic. I also discuss the
impact of additional psychological phenomena that contribute
to optimism bias and overconfidence, namely motivated
reasoning (Kunda, 1990), representativeness (Kahneman and
Tversky, 1973), similarity (Tversky, 1977), anchoring and
adjustment (Tversky and Kahneman, 1974), and groupthink
(Janis, 1972, 1982).

The remainder of this paper is organized as follows. Section
“Context: Forecasting U.S. COVID-19 Cases and Deaths”
describes the context for the development of projections of cases
and deaths from COVID-19 in the U.S. Section “Judgments,
Decisions, Biases, and Psychology” focuses on a series of
psychological issues that appear to have injected biases into these
projections. Section Conclusion concludes.

CONTEXT: FORECASTING U.S.
COVID-19 CASES AND DEATHS

On January 28, 2020, U.S. President Donald Trump received
a warning about COVID-19 from national security adviser
Robert O’Brien, who told him: “This will be the biggest national
security threat you face in your presidency. This is going

3The United Kingdom, Sweden, and Brazil fall into this category, and as I suggest
below, so does the United States.
4Up until the end of July, Botswana and Namibia fell into the fourth category. Since
then, confirmed cases and deaths have been increasing.
5During February 2020, the U.S. Center for Disease Control (CDC) experienced a
serious failure in creating a test for COVID-19, which contributed to a major delay
in the country’s ability to detect infection (Leonhardt, 2020; Lipton et al., 2020a).

to be the roughest thing you face” (Woodward, 2020). Just
over a week later, the president provided an implicit, private
conditional estimate of annual U.S. fatalities from COVID-19.
The estimate was a range, between 125,000 and 150,000 deaths,
conditional on China maintaining control of the virus within
its borders6. As noted above, total fatalities crossed 200,000
in September 2020.

President Trump’s public pronouncements were diametrically
opposed to the views he shared privately with Woodward. In
mid-February, the number of coronavirus cases in the U.S. was
15, with all cases having a direct link to China, the source of
the outbreak. At that time, the President remarked: “The 15
within a couple of days is going to be down to close to zero”
(Watkins et al., 2020).

In the third week of February, the number of confirmed cases
began to jump in discrete amounts. U.S. equity market declined
sharply, as investors reduced their estimates downwards, of the
ability of the U.S. to prevent an outbreak in its homeland (Imbert
and Huang, 2020). At the end of February 2020, the number
of confirmed cases had risen to 66, with no deaths yet being
attributed to COVID-19.

During March 2020, some states within the U.S. began to
impose lockdowns and other containment measures to deal with
the outbreak of new cases. In consequence, unemployment rose
sharply, and both the U.S. Congress and Federal Reserve put
anti-cyclical policy measures in place to counteract the negative
shock to the economy. At the same time, the messaging from
the White House, which had established a coronavirus task
force, downplayed the severity of the threat, and emphasized
the importance of avoiding unnecessary containment measures
that would reduce economic activity. In the third week
of March, during a press briefing, the President suggested
that the economy might fully reopen by Easter, just a few
weeks away7.

During March 2020, confirmed cases rose from 69 to 164,620.
Total U.S. deaths attributed to COVID-19 rose from 3 to 21,595.
In a press briefing on March 29, 2020 (Whitehouse. gov, 2020)
the President reversed his views about an Easter reopening, and
together with coronavirus task force leaders provided forecast

6In a February 7 taped telephone conversation with Woodward, President Trump
said the following: “It’s also more deadly than your—you know, your, even your
strenuous flus. You know, people don’t realize, we lose 25,000, 30,000 people a
year here. Who would ever think that, right? Pretty amazing. And then I say, well,
is that the same thing? This is more deadly. This is 5 per—you know, this is 5 vs.
1% and <1%.” The 125,000–130,000 estimates are inferred from the figures given
in this quotation.
7This focus of this paper is on the narrow issue of forecasting bias, and not the
many broad issues relating to problematic judgments and decisions in the U.S.
response to the pandemic. Examples of broader issues include President Trump,
flanked by members of the coronavirus task force, trumpeting a report that lists the
U.S. as being number 1 in respect to the Global Health Security Index, but failing to
acknowledge that the report does so for emergency preparedness only, and points
out that the U.S. ranks poorly in respect to health care access; the White House in
2018 having disbanded its Pandemic Office, and therefore its readiness to deal with
a pandemic; the president firing a deputy inspector general at the Department of
Health and Human Services for identifying severe shortages at hospitals that were
treating COVID-19; the Center for Disease Control failing to produce a timely
test for COVID-19 early on during the pandemic; and the U.S. having a disjointed
public health system that was reliant on outdated technology, which limited its
ability to conduct testing and contact tracing.
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ranges for eventual cumulative U.S. deaths from COVID-19. This
particular press briefing was important in three ways.

First, the briefing made clear that the White House accepted
that by not engaging in containment measures, total U.S. deaths
from COVID-19 would likely be near 2.2 million.

Second, the White House estimated that with containment,
total U.S. deaths would likely be between 100,000 and 200,0008,
although several days later the high end was increased to 240,000
(Bierman and Levey, 2020).

Third, Dr. Deborah Birx, a leading member of the White
House task force addressing the pandemic, stated that her
team had reviewed the work of 12 institutes that had been
forecasting cases and deaths from COVID-19, and pointed people
to the IHME’s website, noting that the IHME estimates were in
line with their own.

In early April, Eichenbaum et al. (2020) presented a
framework that integrated standard models from epidemiology
and economics. The paper analyzed the interrelationship among
containment policy, economic activity, and the trajectory of
cumulative U.S. deaths from COVID-19. The authors examined
several cases, and examined a range of outcomes. Their analysis
suggested that cumulative U.S. deaths from COVID-19 would be
in the range 500,000 to 1.5 million, depending on the strength
of containment policy, that herd immunity would be between
50 and 70% of the population, that herd immunity would be
achieved between 36 and 52 weeks from the onset of the epidemic,
and that full containment of the virus would occur between 75
and 100 weeks after onset. Notably, a weak containment policy
would result in herd immunity being achieved more quickly, but
with more total cases and deaths9.

For the U.S., April 2020 was an important month, and for
three reasons. First, confirmed cases and deaths associated with
COVID-19 soared and daily rates peaked. At the end of the
first week of the month, Dr. Anthony Fauci, arguably the most
respected member of the White House coronavirus task force,
remarked that the total number of deaths from COVID-19 might
not exceed 60,000 (Chappell, 2020)10. Third, the White House
established its broad strategy for addressing the outbreak. This
strategy involved limiting the role of the federal government,
delegating responsibility to individual states, providing states
with some measure of resources, and working to encourage the
weakening of containment measures and consequent reopening
of the U.S. economy as quickly as possible. White House

8The transcript from the press briefing quotes Dr. Birx as saying the following:
“So in the model—and there’s a—there’s a large confidence interval, and so it’s
anywhere in the model between 80,000 and 160,000, maybe even potentially
200,000 people succumbing to this. That’s with mitigation. In that model, they
make full assumption that we continue doing exactly what we’re doing, but even
better, in every metro area with a level of intensity. Because we’re hoping that the
models are not completely right; that we can do better than what the predictions
are.”
9Value of life models, such as the one used in Eichenbaum et al. (2020) are
traditionally used by policy makers can be used to evaluate the tradeoff between
COVID-19 infections and deaths on the one hand, and economic activity on the
other. Notably, I can find no evidence to suggest that tradeoff frameworks such as
Eichenbaum et al. (2020) played any major role, or indeed any role at all, in White
House policy decisions related to COVID-19, meaning that policies appear to have
been developed based more on intuition than systematic analysis.
10Chappell (2020).

FIGURE 1 | Daily deaths per million from COVID-19 in the U.S. and in Italy
between January 1 and September 16, 2020. Source:
http://www.ourworldindata.org.

personnel working on the response to COVID-19 used the
term “state authority handoff” to describe the first part of
the strategy11.

Although the White House had established a coronavirus task
force, within the White House a small group of aides actually
separately developed policy for dealing with the virus. This group
was headed by the Chief of Staff12. Only one member of the group
was a public health official, and that was Dr. Birx, an expert
in infectious diseases, who had spoken alongside the president
at the March 29 press briefing. According to coverage in the
New York Times13, Dr. Birx “was a constant source of upbeat
news” and provided “charts emphasizing that outbreaks were
gradually easing.” One particular argument she advanced, in
April 2020, was that the U.S. “was likely to resemble Italy, where
virus cases declined steadily from frightening heights.”

Figure 1 contrasts the number of daily deaths per million
from COVID-19 in Italy and in the U.S. between January 1
and September 16, 2020. The left hand portion of Figure 1,
from January 1 through the end of April, provides the trajectory
relevant for Dr. Birx during March and April.

The perspective provided by Dr. Birx provided support
for two White House priorities, namely relaxing containment
measures and shifting responsibility for addressing the pandemic
to the states. With an upcoming Presidential election in
November 2020, the President appears to have been especially
concerned that strong containment measures would continue
to depress economic activity and therefore the likelihood of his
being re-elected.

At the March 29 press briefing, Dr. Birx made clear that the
IHME modeling approach, and estimates of cases and deaths,
were similar to her own. Subsequently, U.S. media focused
attention on the IHME. During April, IHME spokesperson Ali
Mokdad, Chief Strategy Officer and Professor of Global Health

11See Shear et al. (2020). In their article, the authors suggest that the state authority
handoff strategy would serve to shift blame from the president to the states, in the
event that U.S. cases and deaths from COVID-19 surged.
12The Chief of Staff at the time was Mark Meadows.
13See Shear et al. (2020).
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at the University of Washington, participated in several media
interviews to discuss IHME’s projections (forecasts)14. On April
15, the IHME indicated that according to their model, the
number of new U.S. COVID-19 cases had peaked some days
before. At this time, the number of total confirmed cases reached
609,516 and the number of total deaths had reached 26,922.

On April 15, the IHME was projecting that the eventual
number of U.S. deaths attributable to COVID-19 would be
60,308. This projection was significantly below the low end of
the range provided by the White House, just 2 weeks before,
but in line with a statement made by Dr. Fauci a week before.
Both the IHME’s statements about the peak daily deaths having
been reached, and the lower estimate for total eventual deaths,
provided support for those who favored relaxing containment
measures and reopening the U.S. economy.

To provide a sense of the economic situation at the time,
on April 24, the Congressional Budget Office (CBO) forecast
that during the second quarter of 2020 (April–June), U.S. gross
domestic product would shrink by approximately 11% from
the previous quarter (January–March), which corresponded to
an annual rate of 40%15. For most of April, the White House
had communicated its preference for reopening the economy
as soon as possible, and encouraged reopening measures to
take place on May 1.

On April 12, at the time of peak daily deaths, IHME Director
Dr. Christopher Murray publicly warned that reopening the
economy too soon would lead to higher daily deaths16. In an
interview with the New York Times, Dr. Murray noted that on or
about April 22, he detected a change in tone in his conversations
with Dr. Birx, which reflected a serious interest in reopening
the economy imminently17. On May 4, when it became clear
that the reopening was indeed taking place, the IHME raised its
projection for cumulative deaths to 134,475, effectively doubling
its prior point forecast.

Infection rates strongly depend on social distancing behaviors.
According to coverage in the New York Times, the models
Dr. Birx employed in her analysis did not properly account
for the infection-related implications associated with reopening
the economy18. Between May 4 and June 19, new daily cases
ranged between 18,000 and 28,500, in a series of cycles with no
discernable trend. However, thereafter, daily cases began to rise
sharply. Writing for the Washington Post on June 25, Fritz and

14Two examples are a C-Span interview on April 15, https://www.c-span.org/
video/?471218-1/tracking-spread-covid-19, and a Fox News April 16 interview
on Fox News, https://www.foxnews.com/media/dr-ali-mokdad-ihme-revised-
model.
15This forecast was in line with those made by private economists (Nicholson,
2020). Notably, the CBO also forecast that during the third quarter (July–
September), gross domestic product would grow at an annual rate of 23%, in the
fourth quarter (October–December) by 13%, and in 2021 (January–December) by
3%. In this regard, the CBO assumed that social distancing will be maintained but
at lower levels from those in March and April, through the first half of 2021. The
CBO’s forecasts for growth between July 2020 and December 2021 were higher
than those of academic economists, the latter having predicted a slower recovery
(Baker et al., 2020).
16CBS interview: https://www.axios.com/imhe-model-coronavirus-social-
distancing-93489e69-1e5c-439d-83a6-9d4456d0f52e.html
17See Shear et al. (2020).
18See Shear et al. (2020).

Selk (2020) report the highest single-day caseload, over 38,000,
for the United States, since the outbreak of the pandemic. Within
days, the number of new cases would cross 40,000 (per day)19

and during July would exceed 75,000. Fritz and Selk quote Robert
Redfield, Director of the Center for Disease Control (CDC) as
having said: “Our best estimate right now is that for every case
that’s reported, there actually are 10 other infections20.”

Fritz and Selk write that according to infectious-disease
experts, the increased number of cases reflects a rush to relax
containment measures without having put appropriate safety
measures in place, which they say “sends a dangerous and
inaccurate message”21.

During the first week of July, Dr. Birx acknowledged that the
U.S. had underestimated community spread of the virus, noting
transmission by young people. A month later, she said that the
epidemic had entered a new phase, as it had moved into rural
areas from urban centers. She was very clear to say that the
situation in early August was distinctly different from what it had
been during the preceding March and April, in that it had become
“extraordinarily widespread22.”

During a public presentation in early August, Dr. Birx
responded to a question about whether the number of U.S.
COVID-19 related deaths would surpass 300,000 by the end
of 2020, a figure suggested by a former commissioner of the
Food and Drug Administration. Dr. Birx responded to the
question by saying “anything is possible,” and noted that such
an outcome would be far less likely if Americans practiced
appropriate social distancing and avoided mass gatherings
(Hawkins and Iati, 2020).

Dr. Fauci regularly emphasized the importance of wearing
masks, social distancing, choosing to be outdoors more than
indoors whenever possible, avoiding crowds and washing hands.
He repeated the point in an exchange with Senator Rand Paul,
during an August appearance at a Senate hearing on the nation’s
coronavirus response.

Whereas Dr. Fauci argued that these measures just mentioned
had helped New York’s recover from a major outbreak in April,
Senator Paul held that the recovery reflected herd immunity. Dr.
Fauci responded to the herd immunity assertion by stating that
22%, the COVID-19 infection rate in New York, was far too low
for herd immunity in the case of COVID-19. However, Senator
Paul’s perspective was that other forms of the coronavirus have
already provided immunity to the novel coronavirus (SARS-CoV-
2), perhaps half the population, in which case the combination
would be closer to 70%. By this argument, the U.S. had already
reached herd immunity in August, and the pandemic had already
begun to wind down in the U.S. (Cook, 2020).

Also in August, the president invited Dr. Scott Atlas into his
coronavirus task force and policy group. Dr. Atlas, a radiologist

19During March and April, the vast majority of COVID-19 cases and deaths were
concentrated in New York State and New Jersey. During the summer, cases and
deaths were concentrated in the south and west of the country.
20For sake of tractability, I do not address the undercount issue, and therefore the
analysis I provide can be considered conservative.
21This comment underscores the relevance of possible optimism bias in
professional forecasts of COVID-19 deaths.
22See Hawkins and Iati (2020).
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FIGURE 2 | Daily confirmed cases per million of COVID-19 in Italy in the U.S.
for the period January 1 through September 16, 2020. Source:
http://www.ourworldindata.org.

and neuroradiologist and fellow of the Hoover Institution,
shared the president’s and Senator Paul’s views about opening
the economy, opening schools, and not wearing masks (Cook,
2020). Dr. Atlas’ perspective sharply differed from eminent
epidemiologists surveyed by McNeil (2020), whose combined
estimates suggest that between 9 and 16% of the U.S. population
had been infected by COVID-19. McNeil notes that the top end of
this range is much less than the 60% infection rates characterizing
areas hard hit by COVID-19, which immunity to coronaviruses
other than SARS-CoV-2 did not prevent.

In retrospect, although the U.S. and Europe experienced
rapidly rising COVID-19 related cases and deaths during the
early months of 2020, by July Europe had managed to reduce
new infections and deaths quite dramatically, while the U.S.
was experiencing an upsurge (Stancati and Pancevski, 2020). In
Europe, new daily confirmed cases peaked at just under 30,000
at the beginning of April, while in the U.S., new daily confirmed
cases peaked at just over 30,000 during the second week of April.

Subsequently, Europe brought down its daily cases to about
5,000 during mid-July23. In contrast, as mentioned above, new
daily cases in the U.S. soared above 70,000. See Figure 2 which
contrasts the number of daily confirmed cases per million for
Italy and the U.S. between January 1 and September 16, 2020.
Keep in mind that, as mentioned above, the head of the Center for
Disease Control had stated that confirmed cases might severely
understate the number of actual infections.

The differences experienced by the U.S. and Europe in July
2020 reflect the different policy decisions made in April 2020;
and there is reason to suspect that those policy decisions reflect
different judgments about the threat from COVID-19, as well as
different preferences about bearing the costs of containment.

Most European governments appeared willing to take
responsibility for coordinating a centralized approach, within
each country, to testing and tracing, in order to detect and
contain emerging clusters of infections. The time series of daily
deaths in Italy displayed in Figure 2 reflect the fact that Italy

23I note that this rate began to increase at the end of July because of reduced social
distancing, mostly by young people.

eventually pursued a focused strategy to reduce its new case rate
sufficiently before reopening its economy, undertook effective
testing and contact tracing, and its population remained vigilant
about social distancing.

In contrast, the U.S. followed a decentralized approach that
was lacking in coordination. In addition, Europeans appear to be
much less concerned about their civil liberties being infringed
because of requirements for wearing masks, whereas in some
portions of the U.S., required mask wearing was viewed as
being highly problematic. In addition, the U.S. has not been
able to execute a sufficiently effective strategy for combining
testing and contact tracing, which becomes more difficult as the
number of cases grows.

JUDGMENTS, DECISIONS, BIASES, AND
PSYCHOLOGY

I suggest that a series of biases, reflecting the influences of
both intentional strategic misrepresentation and unintentional
psychological processes, have characterized key judgments and
decisions about COVID-19 in the U.S. In this section, I focus on
statements, actions, and predictions about the pandemic made
by the following key actors: the president, the leading figures in
the coronavirus task force, and the IHME. I have organized the
section to focus, in turn, on each actor.

The central psychological elements discussed below are
unrealistic optimism and overconfidence (in the sense of
precision), which have occurred in conjunction with motivated
reasoning, elements of groupthink, availability bias, anchoring,
and representativeness24. I place the psychological issues in bold
font, in order to highlight their appearance, and do likewise with
strategic misrepresentation.

The president: The record is clear in respect to the U.S.
president having consistently downplayed the seriousness of
COVID-19, and rejected the advice of the scientific community
on what would constitute an effective response25. In a March 19
call with Woodward (Woodward, 2020), Trump acknowledged:
“I wanted to always play it down. I still like playing it down
because I don’t want to create a panic.” This statement serves
to reconcile the diametrically opposite nature of the president’s
public pronouncements about the pandemic, which reflected
severely unrealistic optimism bias, and his private views which
in retrospect appeared to display only mild optimism bias.

Game theorists use the term strategic misrepresentation to
mean actors with agency intentionally disseminating information
they know to be untrue, as a means to further their own
private interests (Roth, 2002). The record is clear that the
president engaged in strategic misrepresentation, explaining to
Woodward that his motive for making untruthful statements
about the pandemic was to avoid creating panic. If so, then to
what end?

24References for these issues appear in the introductory section and are not
repeated here. In addition, readers are assumed to be familiar with the terminology.
25See Lipton et al. (2020b).
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In an interview with National Public Radio in February,
pandemic expert Laurie Garrett suggested that the president’s
intent was to downplay the dangers from the pandemic in order
to limit damage to the U.S. economy and financial markets, as an
economic downturn would threaten the prospects of his being re-
elected the following November (National Public Radio, 2020). In
May 2020, Garrett stated that the White House was interfering
with the CDC, limiting its ability to make pronouncements
that reflected the scientific judgments of its staff (Bruni, 2020).
The extent of this intimidation became a major media story in
September 2020 (Weiland, 2020), and in the first week of October
the president, the first lady, and several White House officials
tested positive for COVID-19 (Baker and Haberman, 2020).

To summarize the main points about the president’s
judgments of U.S. deaths from COVID-19: I suggest that
the misrepresentations associated with the president’s public
pronouncements on the pandemic largely reflect an attempt
to induce bias unrealistic optimism bias in a large segment
of the U.S. population, including some public officials. In this
respect, a key driver of optimism bias is desirability (Weinstein,
1980), interpreted as wishful thinking. I also suggest that
motivated reasoning has reinforced optimism bias, by inducing
this segment of the U.S. public to underweight, if not ignore, the
subsequent events of the pandemic that strongly disconfirmed the
perspective inherent in the president’s earlier pronouncements.
The intent of the misrepresentations, I suggest, has been to
foster a political environment that facilitated the relaxation of
containment measures at the end of April in order to reopen
the economy at that time. As I discuss below, doing so appears
to have induced a surge of COVID-19 cases beginning in June
and continuing through the summer and beyond, with messaging
from the White House that consistently downplayed both the
statistics on cases and deaths as well as the views of traditional
medical scientists and epidemiologists. That the president himself
contracted COVID-19 after flouting the need for masks also
appears to be consistent with unrealistic optimism.

IHME: The IHME uses a proprietary statistical forecasting
methodology that makes use of multiple variables. Although the
IHME does not provide details of their forecasting methodology,
they do say that IHME methodology for projecting deaths is
based on models that are different from most other research
groups, because of IHME’s emphasis on fitting the patterns of
daily mortality observed in the experiences of other geographic
areas such as Wuhan, Italy and Spain.

As Dr, Birx stated on March 29, the IHME’s perspective
was similar to her own. She also mentioned that she had
reviewed 12 different models from institutions that included
Imperial College London and Columbia University. Notably, the
Reich Lab at the University of Massachusetts, Amherst tracks
most of these models, and uses them to compile an aggregate
“ensemble” forecast.

Figure 3 displays the IHME projections, published on April
15, 2020, of the cumulative number of U.S. deaths attributable to
COVID-19 for the period April 16 to August 4, 2020. Notice that
there are three projections in the figure: a point forecast along
with a low forecast and high forecast defining a 95% confidence
interval for each forecast date.

FIGURE 3 | For the period February 29 through July 31, 2020, IHME
projection of cumulative deaths from COVID-19 in the U.S., consisting of a
point forecast (totdeath_mean) and the lower bound (totdeath_lower) and
upper bound (totdeath_upper) of a 95% forecast confidence interval. IHME
projection is as of April 15, 2020. Source: www.healthdata.org.

According to the point forecast in Figure 3, the COVID-19
outbreak in the U.S. would have been fully contained by August 4,
at just over 60,000 deaths, with 95% containment being achieved
by May 5. I note that the forecasts of daily deaths, computed
as the first difference of the mean cumulative forecast, was the
lowest among all professional forecasts of COVID-19 deaths
compiled by the Reich Lab, and much lower than the estimates in
Eichenbaum et al. (2020). While most forecasts featured positive
daily deaths after May 5, the IHME daily forecast fell to near
zero after May 5.

Consider whether the forecast(s) displayed in Figure 3 exhibit
unrealistic optimism and overconfidence26. Formally, unrealistic
optimism features the mean forecast of number of deaths
being too low, while overconfidence features the width of the
confidence intervals being too narrow.

To test formally for unrealistic optimism, I compare the
IHME mean cumulative death forecast trajectory with the actual
death series between April 16 and August 4. See Figure 4, which
shows the IHME mean forecast from April 15 lying well below
subsequent actual death totals from COVID-19. A formal t-test
of optimism bias is based on the ratio of the actual series to the
point forecast series. With the null hypothesis being no bias, a
trend regression of the time series for this ratio should feature
an intercept of 1 and a slope coefficient of 0. A trend regression
on the actual series exhibits an intercept of 1.0 and a positive
slope coefficient with a t-statistic of 96. This result supports the
conclusion of unrealistic optimism bias. As can be seen from
Figure 4, the IHME projection of full containment by August 4,
2020 also exhibits unrealistic optimism bias.

To test formally for overconfidence (in the sense of excess
precision), I compare the relative frequency with which actual
deaths lie outside the IHME’s confidence interval between April

26See Shefrin (2020) for a prospective discussion of these IHME projections, rather
than a retrospective discussion.
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FIGURE 4 | For the period February 29 through August 4, 2020, actual
cumulative deaths from COVID-19 in the U.S. (Actual Cum Deaths), IHME
projection of cumulative deaths from COVID-19 in the U.S., as of April 15,
2020, consisting of a point forecast (totdeath_mean) and the lower bound
(totdeath_lower) and upper bound (totdeath_upper) of a 95% forecast
confidence interval. Sources: www.healthdata.org,
http://www.ourworldindata.org.

16 and August 4. Overall, the IHME forecast displays slight
overconfidence with 85.6%, not the required 95%, of actual deaths
lying with the confidence band in Figure 4. However, notice
that the IHME’s projections exhibit underconfidence in the left
portion of the horizon, because the actual series lies completely
within the confidence band, and overconfidence in the right
portion of the horizon, when the actual series moves outside, and
remains outside the confidence band.

After the March 29 White House press briefing, American
media outlets began to pay disproportionate attention to IHME
projections. Professor Mokdar emerged as the chief spokesperson
for IHME. As COVID-related deaths surged in the first half of
April, Professor Mokdar made clear in interviews that IHME was
projecting daily deaths to peak on or about April 12, thereby
suggesting that the worst of the pandemic would soon be over.
Those views were especially appreciated, and communicated by
parties arguing for a rapid reopening of the economy.

I have three points to make about these particular interviews.
First, as far as I can tell, media interviews focused only on
point estimates, not the wide confidence intervals. Indeed, my
impression from viewing several of these videos is that the
confidence with which Dr. Mokdar discussed the point forecasts
did not reflect the width of the IHME confidence intervals. In this
respect, I would characterize the tone of the interview discussions
as consistent with overconfidence (in the sense of precision).

Second, I note that Professor Mokdar stated in interviews
(cited above) that from the first, he and his team have thought
that the total number of deaths would not exceed 100,000. Quite
possibly, the 100,000 figure served as an anchor, in the sense of
anchoring and adjustment bias.

Third, Dr. Mokdar did not just confine himself to describing
IHME projections, but also offered his opinion on reopening the

economy. In this regard, he stated that he thought it was a good
time to begin having discussions about reopening the economy in
a phased way, and that from the outset IHME had been focusing
on both response to the pandemic and recovery. He emphasized
the importance of proceeding with a trial approach, so as to
prevent the virus from resurfacing after a successful lockdown.
He spoke personally about these issues, noting that many of his
friends had lost their jobs or had to close their restaurants.

Because of availability bias, it is plausible that the media’s
attention on IHME led the IHME to exercise disproportionate
influence on the views of the American public relative to other
information sources. For example, Bierman and Levey (2020)
report that based on the IHME projections from early April,
cumulative COVID-19 U.S. deaths might even be less than the
100,000 low end forecast which Dr. Birx had communicated in
the March 29 White House press briefing27.

In respect to response, recovery, and biases related to
optimism and overconfidence, it is worth noting that on April
12 IHME’s Director Dr. Christopher Murray strongly cautioned
that the IHME projections were conditional on not reopening
the economy too early; and many states began to reopen at the
beginning of May28. On May 4, the IHME sharply revised its
projections upwards, as displayed in Figure 5. I would also point
out that the revised projections were very close to the ensemble
forecast produced by the Reich Lab at this time29.

The flat portion at the right of Figure 5, meaning the
asymptote, for the mean projection in the revised forecast from
May 4 was 134,475. Notably, Figure 5 shows that optimism bias
disappeared between May 4 and July 430. However, the May 4
forecast was less accurate for the remainder of July as cumulative
deaths climbed above 150,00031. Even the IHME point forecast
of cumulative deaths made on June 27 displayed unrealistic
optimism, being more than 4% too low at the end of July with
forecasted cumulative deaths not crossing 150,000 until August 8.

During July, the IHME began to make its projections
conditional on containment policy. In mid-September, the IHME
offered three projections for January 1, 2021: a high forecast
corresponding to weak containment (“mandates easing”), a low
forecast associated with the universal wearing of masks, and a

27For example, according to a Factiva search, for the 3 months ending May 11,
IHME projections were mentioned in The Wall Street Journal 1,980 times, in
contrast to Imperial College London (542 times) and Columbia University (259
times).
28Before May, the IHME data available on the IHME website did not contain
a variable for social distancing. In June, that variable was subsequently
displayed. Social distancing, as a proxy for overall strength of containment, is
a critical determining variable of the virus transmission rate. Its omission, or
underweighting, might well have produced optimism bias in the April forecasts
of cumulative U.S. deaths made by IHME.
29Several of the forecasts monitored by the Reich Lab at the University of
Massachusetts have consistently overestimated cumulative U.S. deaths from
COVID-19, thereby displaying unrealistic pessimism. The same is true for
the framework developed by Eichenbaum et al. (2020), which integrates a
macroeconomic model and an epidemiology model, incorporating assumptions
about uncertainty in respect to vaccine availability and potential treatments.
30The revised forecast series actually exhibited mild pessimism.
31The revised IHME revised forecast from May 10 is more accurate in predicting
COVID-19 related deaths during July, ending the month at 146,699, a figure
reached on July 26.
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FIGURE 5 | For the period February 29 through August 4, 2020, actual
cumulative deaths from COVID-19 in the U.S. (Actual Cum Deaths), IHME
projection of cumulative deaths from COVID-19 in the U.S., as of May 8,
2020, consisting of a point forecast (totdeath_mean) and the lower bound
(totdeath_lower) and upper bound (totdeath_upper) of a 95% forecast
confidence interval. Sources: www.healthdata.org,
http://www.ourworldindata.org.

current projection lying between the low and the high. As of
September 18, the point forecasts were, respectively, 445,605,
263,484, and 378,320.

In September, McNeil (2020) reports that the IHME estimated
that only 9% of the U.S. population had been infected by
COVID-19 at that time, far less than the percentage required for
herd immunity. As to the untested theory that immunity from
coronaviruses other than SARS-CoV-2 could contribute to herd
immunity for COVID-19, McNeil quotes Dr. Murray, the IHME’s
head, as saying that this idea is “just nonsense.”

To summarize the main points about the IHME’s projections
of U.S. deaths from COVID-19: During April 2020, the
IHME’s projections exhibited biases related to both unrealistic
optimism and overconfidence. At the time, the forecasts from
the IHME were the most closely followed by the U.S. media
among all institutions forecasting cases and deaths. I suggest
that biased IHME projections during April contributed to
fostering a political environment that facilitated the relaxation of
containment measures at the end of April in order to reopen the
economy at that time. As I mentioned above, doing so appears to
have induced a surge of COVID-19 cases beginning in June and
continuing through the summer. However, in May, the IHME’s
revised projections became less biased in the short-term (up to 2
months out), although continued to exhibit unrealistic optimism
and overconfidence in the long-term (beyond 2 months).

Key members of the coronavirus task force: During the
first week of April, Dr. Fauci publicly stated that the total
number of U.S. deaths from COVID-19 might be about 60,000,
a figure consistent with the IHME’s point forecast from that
period. In retrospect, this was surprising for two reasons. First,
it came a week after Dr. Birx had first communicated a lower
bound of 100,000. Second, the president’s private estimate for

annual deaths was in the range of 125,000–150,000. In any case,
just as with the IHME point forecast from that period, 60,000
was much too low, reflecting significant optimism bias on the
part of Dr. Fauci.

The president’s public pronouncements set the tone for
government officials, especially the group within the White
House that was charged with setting pandemic policy and which
was led by the Chief of Staff. Most of the group members were
aides to the President, and only one member was a public health
official, and that was Dr. Birx.

Groupthink is a phenomenon in which group members
display insufficient devil’s advocacy and are prone to downplay
judgmental differences because they feel the need to support the
position of the group leader or are concerned that expressing
differences of opinion will weaken the group’s esprit de corps. I
suggest that elements of groupthink operated in White House
decision making.

Garrett, quoted in Bruni (2020), speaks of Drs. Birx and Fauci
having to “tiptoe around a president’s tender ego.” Coverage
by The New York Times indicates that during April, Dr. Birx,
presented information which supported what the president was
hoping to hear, information that would justify reopening the U.S.
economy as early as possible. Notably, Dr. Fauci, who was not
invited to be a member of the inner group, frequently delivered
public messages that were opposite to those of the president,
and in July became the target of a campaign by the Chief of
Staff to undermine his credibility. In this respect, Dr. Fauci,
described himself as “skunk at the garden party” for offering
a more pessimistic outlook than what the president had been
communicating32.

It is possible that there is evidence to the contrary, but if not,
it seems plausible to suggest that White House policy makers
ignored Dr. Murray’s April 12 warning mentioned above. In this
regard, the New York Times coverage highlights the failure of
Dr. Birx’s framework to control for the impact on reduced social
distancing as a result of reopening the economy. In this regard,
the IHME reports that social distancing peaked at the same time
new (daily) cases, and then began to decline. It is also plausible
to suggest that invoking the IHME’s projections when supportive
of the policy they favored, but ignoring the warnings when they
regarded those warnings as not supportive, is consistent with
motivated reasoning.

During the first week of August, in a public address, Dr. Birx
indicated that the pandemic was entering a new phase in the
U.S., as the virus spread into rural areas. Her remarks drew
a rebuke from the president, communicated through a tweet.
The president suggested that Dr. Birx’s remarks were critical of
his policies, and that she was responding to negative remarks
about her by the Speaker of the U.S. House of Representatives.
The Speaker’s remarks followed the publication of an article
by the New York Times (Shear et al., 2020) that contained
an unflattering description of Dr. Birx’s role in White House
decision making.

The New York Times article mentioned that the modeling
done by Dr. Birx during April had inappropriately extrapolated

32See Shear et al. (2020).
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the experience of Italy to the U.S33. Dr. Birx responded to
the article by saying that she wished the New York Times
would have interviewed her for the article, and emphasized
her reliance on data, a practice she had developed in a career
spanning four decades.

Being data driven is different from analyzing data using
techniques that are unbiased (Fildes et al., 2009; Goodwin,
2017; Harvey, 2007). The issue about placing excessive weight
on the experience of Italy when developing predictions about
the U.S. relates to psychological biases stemming from reliance
on representativeness and similarity (Kahneman and Tversky,
1973; Tversky, 1977). Did Dr. Birx misjudge the degree to which
the U.S. and Italy were similar, and the degree to which the
experience of Italy was representative of the situation in which
the U.S. found itself? The same questions apply to the projections
made by the IHME in April 2020 (see Figures 1, 2).

During a public presentation in early August, Dr. Birx
responded to a question about whether the number of U.S.
COVID-19 related deaths would surpass 300,000 by the end
of 2020, a figure suggested by a former commissioner of the
Food and Drug Administration. Dr. Birx responded to the
question by saying “anything is possible,” and noted that such
an outcome would be far less likely if Americans practiced
appropriate social distancing and avoided mass gatherings
(see Hawkins and Iati, 2020).

Keep in mind that the IHME projections made in mid-
September 2020, and ending January 1, 2021 lie above 300,000
and in addition display no asymptotes, meaning that by January
2021 the IHME’s projection curves had not yet plateaued. Indeed,
the IHME website states that IHME leaders believe that the
pandemic will be no more than half over by the end of 2020.

In mid-August, Dr. Birx expanded on these points, in remarks
at a conference, by coming back to the issue of Italy, saying: “I
wish that when we went into lockdown, we looked like Italy.
When Italy locked down, I mean, people weren’t allowed out
of their houses, they couldn’t come out but once every 2 weeks
to buy groceries for 1 hour and they had to have a certificate
that said they were allowed. Americans don’t react well to that
kind of prohibition” (Mascarenhas et al., 2020). These comments
speak to the issues of bias stemming from representativeness and
similarity mentioned above. In respect to the U.S., Dr. Birx also
commented that: “Tens of thousands of lives can be saved if we
wear masks, and we don’t have parties in our backyards... taking
those masks off”34.

Figure 6 displays the cumulative deaths from COVID-19
for a series of select countries. Notice that the curves for all
countries shown, except the U.S. and Brazil reach plateaus at
the right. The U.S. and Brazil stand in this regard. According

33Italy’s initial response to the outbreak was weak, as reflected in the slogan
“Milano non si ferma,” meaning Milan does not stop.
34The same article quotes Jared Kushner, another member of the White House
coronavirus decision group, who took issue with Dr. Birx’s comments. Kushner
made the point that the group’s intent was to establish policy so that the U.S.
healthcare system would not be inundated by COVID-19 patients to the same
extent as Italy. In this respect, the number of deaths per capita are similar for the
U.S. and Italy; however, Italy only had 25% of the confirmed cases per million as
the U.S., and so its fatality rate was much higher. At the same time, cases and deaths
per capital have plateaued in Italy relative to the U.S.

FIGURE 6 | Cumulative deaths from COVID-19, per million, for select
countries between January 1 and September 16, 2020. The countries are the
United States (USA). Italy, the United Kingdom (UK), India, China, Germany,
South Korea, and Brazil. The curves for Italy and the United States are
emphasized with thicker lines.

to Dr. Birx, the difference between achieving a plateau, and not,
centers on containment policy such as the wearing of masks and
social distancing35.

To summarize the main points about the judgments of Drs.
Birx and Fauci about U.S. deaths from COVID-19: I suggest
that unrealistically optimistic forecasts from Drs. Birx and Fauci
during April, especially Dr. Birx because of her role in White
House decision making, contributed to fostering a political
environment that facilitated the relaxation of containment
measures at the end of April in order to reopen the economy at
that time. As I discussed, doing so appears to have induced a surge
of COVID-19 cases beginning in June and continuing through
the summer. There is reason to believe that elements associated
with groupthink might have impacted Dr. Birx who has struggled
to deal with the president’s strategic misrepresentation policy and
strong personality.

After negative coverage in July from the New York Times
about her actions in the White House, Dr. Birx made a series
of public statements about weak containment measures in the
U.S. Notably, she implicitly explained the source of bias in
her April forecasts, namely the over-extrapolation of Italy’s
experience with COVID-19. She also downplayed the possibility
of reaching 300,000 U.S. deaths from COVID-19 by the end of
2020. However, IHME’s point forecasts from mid-September do
indeed feature more than 300,000 U.S. deaths from COVID-19
by January 1, 2021. By the end of 2020, if not before, it will be
possible to test whether Dr. Birx’s judgments continued to feature
unrealistic optimism bias.

Media reporting indicates that the addition of Dr. Atlas,
mentioned above, to the coronavirus task force, has made the
work of that body more difficult, or “nightmarish” to use the
term attributed to Dr. Birx (Acosta, 2020). Whereas Drs. Birx

35In the second half of September, corresponding to the right end of Figure 6, new
cases began to surge in the UK, France, and Germany.
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and Fauci were attempting to emphasize the importance of
measures such as mask wearing and social distancing, Dr. Atlas
was downplaying the need to do so, while promoting the view
that the U.S. was close to or had already reached herd immunity.
The president’s public position has been much closer to that of
Dr. Atlas who in August began to appear next to the president
during press briefings about the pandemic (Acosta, 2020).

CONCLUSION

During September 2020, the total number of U.S. COVID-19
deaths surpassed 200,000. This number was considerably larger
than the forecasts made in the first 4 months of the year by
President Trump, the president’s medical advisers Drs. Deborah
Birx and Anthony Fauci, and the Institute for Health Metrics and
Evaluation (IHME) at the University of Washington.

The president’s forecasts mostly reflected strategic
manipulation, an attempt to induce unrealistic optimism in the
U.S. in order to limit containment measures, thereby mitigating
the impact on the U.S. economy and financial markets. The
manipulation featured a series of psychological phenomena,
such as availability bias, desirability, elements of groupthink,
anchoring and adjustment, representativeness, and similarity.

Biased forecasts of cases and deaths made by Drs. Birx,
Fauci, and the IHME in March and April contributed to
fostering a political environment that facilitated the relaxation
of containment measures at the end of April in order to reopen
the economy at that time. Notably, the IHME’s projections in
mid-April were unrealistically optimistic in respect to both total
number of U.S. deaths from COVID-19 and the projected dates

for full containment. The premature relaxation of containment
measures appears to have induced a surge of COVID-19 cases
beginning in June that swept across the country.

Drs. Birx, Fauci, and the IHME subsequently revised their
April forecasts, stressing the need for the U.S. public to follow
prudent containment measures such as wearing masks and
maintaining social distancing. The IHME, which in April forecast
that by August 4 the pandemic would be fully contained, stated
in September that it then expected that on January 1, 2021, the
country would only be halfway through the pandemic. Notably,
the IHME’s forecasts for more than 2 months out has consistently
exhibited overconfidence as well as unrealistic optimism.

Dr. Birx, who had often stood next to the president during his
press briefings on the pandemic, and was reluctant to contradict
him in public, began to do so in August. Her remarks were
especially instructive about some of the thinking in April 2020.
At that time her view, and also that of the IHME, was that U.S.
fatalities from COVID-19 would follow a similar trajectory as
Italy. However, the situation in Italy was not representative of
the U.S. in respect to willingness to tolerate strong lockdown
measures. Whereas, the government of Italy eventually chose to
impose strong lockdown measures, and Italians mostly complied,
a large segment of the U.S. population resisted containment,
and resonated to President Trump’s messaging on this point.
Figures 1, 2, 6 provide a stark graphic visualization of how the
experiences of Italy and the U.S. differed.
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The worldwide outbreak of COVID-19, the ensuing pandemic, and the related containment 
measures pose considerable challenges to psychological resilience and well-being. 
Researchers are now forced to look for resources to cope with negative experiences 
linked to this health emergency. According to the salutogenic approach proposed by 
Antonovsky, the sense of coherence (SOC) is a major source of resilience. Thus, this study 
aimed at assessing the role of SOC in moderating the link between illness experiences 
(in terms of knowing persons diagnosed with COVID-19 and fear of contracting COVID-19) 
and psychological well-being. 2,784 participants, taken from a large sample of the Italian 
population (65.4% females) and aged between 18 and 85 years, filled in an anonymous 
online survey during the 3rd week of the lockdown. Findings supported the moderating 
role of SOC in shaping the link between illness experiences and psychological well-being. 
Specifically, participants who knew at least one person diagnosed with COVID-19 showed 
lower levels of psychological well-being at low levels of SOC. The negative relation between 
participants’ fear of contracting COVID-19 and psychological well-being was stronger for 
those who showed higher levels of SOC. This study discusses the implications of these 
results for interventions aimed at reducing the pandemic’s detrimental effects and 
promoting resilience.

Keywords: sense of coherence, COVID-19, well-being, illness, fear

INTRODUCTION

With the worldwide outbreak of COVID-19, the ensuing pandemic, and the related containment 
measures, a growing body of research has brought to light the sharp increase in virus-related 
fears and worries (e.g., Asmundson and Taylor, 2020), mental health problems (see, for reviews, 
Rajkumar, 2020; Vindegaard and Eriksen Benros, 2020), and social and economic stresses (e.g., 
Buheji et  al., 2020). The COVID-19 crisis left routine coping mechanisms overwhelmed and 
resulted in feelings of helplessness, lack of control, and loss. One major concern for people 
is that their acquaintances and relatives or they themselves could get sick by contracting 
COVID-19 (Pakpour and Griffiths, 2020). This situation poses a considerable challenge to the 
health system (Vagni et  al., 2020) and to psychological resilience (Wang et  al., 2020), forcing 
researchers to identify the resources useful to cope with negative experiences, thoughts, and 
feelings linked to pandemic and to what has been defined as “parallel pandemic” of acute 
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traumatic stress disorder and of post-traumatic stress disorder, 
when the stressors and symptoms persist (Mucci et  al., 2020).

According to the well-known salutogenic approach of health 
promotion (Antonovsky, 1979, 1987), a major individual resilience 
resource is the sense of coherence (SOC). It refers to the 
global and enduring orientation to view life and the world as 
“making sense cognitively, instrumentally, and emotionally” 
(Antonovsky, 1996, p.  15). It is composed of interrelated 
components: comprehensibility (i.e., the extent to which 
individuals perceive events as structured, consistent, and clear), 
manageability (i.e., the extent to which individuals believe that 
their external or internal resources are adequate to face stressful 
events), and meaningfulness (i.e., the extent to which individuals 
perceive life as worthy of commitment and engagement). That 
is, individuals with a high SOC are likely to perceive stressors 
as explicable, have confidence in their coping abilities, and 
feel engaged and motivated to cope with stressors.

Over the years, an impressive amount of psychosocial 
research provided evidence that people with a strong SOC 
are less vulnerable to stressful situations. SOC was consistently 
found to be  positively related to health in terms of physical 
and psychological well-being, self-esteem, self-efficacy, health 
behaviors, family relationships quality across life adversities, 
life development span, and cultures (see, for reviews, Flensborg-
Madsen et al., 2005; Erikson and Lindström, 2006; Länsimies 
et  al., 2017). SOC does not represent a specific style of 
coping, but rather helps in choosing the appropriate coping 
strategy in different kinds of stressful situations (Einav and 
Margalit, 2020), both acute stress situations (i.e., unexpected 
facts which overwhelm our resources) and chronic stress 
situations (i.e., stressors which characterize our life daily). 
Indeed, all these situations challenge the most routine coping 
strategies (Paton et  al., 2003).

Some studies specifically focused on SOC in highly demanding 
situations and emergency contexts, such as intergroup conflicts 
and wars (e.g., Sagy and Braun-Lewensohn, 2009; Kimhi et al., 
2010; Veronese et  al., 2012; Braun-Lewensohn et  al., 2013, 
2014), and natural disasters (e.g., Kaiser et  al., 1996; Zwiebach 
et  al., 2010; Braun-Lewensohn and Sagy, 2011; Sattler, 2017). 
For example, the study of Braun-Lewensohn and Sagy (2011), 
which involved three groups of Israeli adolescents from different 
cultures (Jews, Muslims, and Druze) in an acute state of stress 
immediately after a serious bush fire, reported significant negative 
relationships between SOC and stress reactions (i.e., state anxiety, 
state anger, and psychological distress). In their study with 
adolescents before and after disengagement from the Gaza 
Strip, Braun-Lewensohn et al. (2013) found that SOC weakened 
immediately after the disengagement, but remained the main 
protective factor against the stress reactions (i.e., anxiety and 
anger) a few months post-disengagement. Similarly, Kaiser et al. 
(1996) found that SOC was negatively associated with 
psychological distress, depression, and anxiety in a sample of 
young-adults and adults 1  month following Hurricane Hugo. 
From the recent meta-analysis of Schäfer et  al. (2019) on the 
heterogenous literature which investigated the link between 
SOC and post-traumatic stress disorder symptoms’ severity, it 
emerged a substantial negative link between these two variables. 

Participants with higher SOC levels showed lower symptom 
severity. Moreover, high-SOC individuals recovered more rapidly 
and even experienced post-traumatic growth (e.g., new 
possibilities, relating to others, and appreciation of life). The 
authors concluded that, in the aftermath of a traumatic event, 
SOC can provide individuals with confidence in their ability 
to cope with the adversity by using the so-called general 
resistance resources1 and the strength to resume their prior 
assumptions of a comprehensible and meaningful world.

A few recent studies focused on SOC as the mechanism 
underpinning the stress-health link by analyzing it as a 
moderator. However, while SOC has consistently shown positive 
direct associations with health, its moderating role in the 
stress-health link needs further clarification (Richardson and 
Ratner, 2005; Mc Gee et  al., 2018). Indeed, the ability of 
SOC to buffer the negative effects of stressful experiences 
on health might depend on the type and severity of stressful 
events and on the health indicators considered (see, for 
example, Quehenberger and Krajic, 2017).

From all the above considerations, it is evident that SOC 
may be  a powerful protective factor to reduce stress imposed 
by the virus outbreak and promote well-being. In their inspiring 
work (reporting results from a panel study carried out in 
Germany), Schäfer et al. (2020) pointed out that SOC predicted 
changes in psychopathological symptoms from COVID-19 
pre-outbreak (at the end of February) to post-outbreak (1 month 
later). Results showed that a significant proportion of the sample 
experienced mental health problems related to the COVID-19 
pandemic (especially among women and younger participants), 
but higher pre-outbreak levels of SOC were related to smaller 
clinically relevant changes in psychopathology (i.e., increases 
or decreases). That is, higher levels of SOC buffered the impact 
of COVID-19 stressors on general health, but did not result 
systematically in lower symptom levels.

THE PRESENT STUDY

To our knowledge, research of Schäfer et  al.’s (2020) is the only 
one that empirically considers SOC in relation to COVID-19. 
Thus, our general aim was to deepen the understanding of the 
role of SOC in psychological reactions to the pandemic. We were 
interested in analyzing whether and the extent to which SOC 
moderates the relation between COVID-19 illness experiences 
(in terms of knowing people diagnosed with COVID-19 and 
fear of contracting COVID-19) and psychological well-being. 
We  expected respondent’s well-being to be  negatively related to 
knowing people diagnosed with COVID-19 and higher levels 
of fear of contracting COVID-19 (H1) and to be  positively 
related to higher levels of SOC (H2). We  moreover expected 
SOC to weaken the negative effects of illness experiences on 

1 The term generalized resistance resources (e.g., material resources, knowledge 
and intelligence, social support, etc.) includes all the characteristics of a person, 
a group or a community that facilitate the individual’s abilities to effectively 
cope with stressors and contribute to the development of the individual’s level 
of SOC (Antonovsky, 1979, 1987).
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well-being (H3). In testing these hypotheses, we involved a large 
sample from the Italian population. As known, Italy has been 
severely hit by the COVID-19 pandemic with one of the highest 
number of infections and deaths (Italian Health Minister, http://
www.salute.gov.it/portale/home.html). Thus, it is likely that Italian 
people have lived for a prolonged period of time under highly 
stressful conditions, making studies on SOC (as well as on 
other resistance resources; see, Antonovsky, 1979, 1987) particularly 
relevant. Moreover, Italy is characterized by a socio-cultural 
context and health system completely different from those of 
East Asian countries where most of the COVID-19 studies have 
been carried out so far. Research with this population is urgently 
needed for the development of more culturally appropriate 
interventions to manage the psychological consequences of the 
COVID-19 pandemic (Giallonardo et  al., 2020).

MATERIALS AND METHODS

Participants
This study was part of a wider research “The Family at the 
time of COVID-19” carried out by the Family Studies and 
Research University Centre of the Università Cattolica del Sacro 
Cuore which included a large sample of the Italian population. 
In the current study we  considered 2,784 participants 
(males  =  34.6%, N  =  964; females  =  65.4%, N  =  1820) aged 
between 18 and 85  years who responded to all questions of 
interest; 54.8% of them were aged below 45  years and 45.2% 
above 45  years. With regard to the place of residence, 45% of 
the participants were from the North of Italy, 19% from Central 
Italy, and 36% lived in the South of Italy or on an island. 
Regarding the level of education, 10.3% had completed primary 
school, 54.3% had completed high school, and 35.4% had a 
university degree. The study was approved by the Ethics Committee 
of the Department of Psychology of the Università Cattolica 
del Sacro Cuore (protocol number 15–20) and it followed the 
APA ethical guidelines for human research.2 All participants 
provided an electronic informed consent prior to their participation; 
having at least 18 years was the only inclusion criterion adopted. 
The enrolled participants were asked to complete an anonymous 
online survey which was broadcasted through different platforms 
and mainstream social-media with the collaboration of Human 
Highway Society. The questionnaire was administered between 
March 30 and April 7, 2020, during the 3rd week of the lockdown 
imposed by the Italian Prime Minister on March 11, 2020.

Measures
The questionnaire included questions on demographic 
information and the following measures.

Knowing People Diagnosed With COVID-19
Participants were asked to answer the following question: “Do 
you  know someone who got sick because of COVID-19?” 
(0  =  no, 1  =  yes).

2 http://www.apa.org/ethics/code/

Fear of Contracting COVID-19
Participants were asked to answer the following question: “Are 
you afraid of getting sick because of COVID-19?” (from 1 = not 
at all to 7  =  a lot).

Sense of Coherence
The Italian version of the Sense of Coherence Scale (Antonovsky, 
1987; Barni and Tagliabue, 2005; see Holmefur et  al., 2015 
for the full scale3), composed by 11 items (from 1  =  very 
seldom or never, to 7  =  very often), was used to measure 
the individual level of SOC during the COVID-19 pandemic. 
Item examples are “I have feelings I’m in an unfamiliar 
situation and I  don’t know what to do” and “I have feelings 
I’m not sure I can keep under control.” The exploratory factor 
analysis (Principal Component extraction and Varimax rotation) 
supports the one-factor solution with 43.26% of variance 
explained and satisfactory communalities (mostly above 0.50). 
The total score was obtained by averaging the scores of the 
11 items. Higher scores indicated higher levels of SOC. 
Cronbach’s alpha to assess the internal consistency of the 
scale was 0.86.

Psychological Well-Being
Based on our study aims, four items of the Mental Component 
Summary of the Short-Form Health Survey (SF-12; Italian version 
by Apolone and Mosconi, 1998; Apolone et  al., 2001) were 
selected, measuring an individual’s overall psychological well-
being in terms of vitality (having a lot of energy), mental 
health (feeling calm and peaceful), and social functioning 
(interference of physical health or emotional problems with 
social activities). An item example is “I felt full of energy.” 
Participants reported about their well-being during the preceding 
week. Raw scores for items ranged from 1 (never) to 6 (always). 
The total score was considered for the current study and was 
computed by averaging the scores of the four items; a higher 
score indicated a higher level of psychological well-being. 
Cronbach’s alpha of the scale was 0.75.

Data Analysis
Initially, we described the study variables in terms of means, 
ranges, and SDs. After calculating bivariate Pearson 
correlations among variables, we  carried out a hierarchical 
regression model to test the moderation hypothesis. We first 
controlled for respondents’ gender, age, and geographical 
area (Step  1). Knowing people diagnosed with COVID-19, 
fear of contracting COVID-19, SOC (Step  2), and their 
interactions (Step  3) were the predictors, while well-being 
was the criterion variable. The continuous predictors were 
centered on their means before computing the interaction 
terms to minimize multicollinearity and for easier 

3 In the Italian validation of the scale by Barni and Tagliabue (2005) two items 
(“Has it happened in the past that you  were surprised by the behavior of 
people whom you  thought you  knew well?” and “Has it happened that people 
whom you counted on disappointed you?”) were eliminated to reach an improved 
and completely acceptable model.
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interpretation of model coefficients (Aiken and West, 1991). 
Lastly, simple slope analysis was performed to probe any 
significant interaction effect. We  used SPSS 24.0 to conduct 
all the analyses.

RESULTS

Table  1 shows means, SDs, and ranges of the study variables 
as well as the Pearson correlations among them.

Descriptive analyses also showed that 27% of the participants 
declared to know at least one person diagnosed with COVID-19 
and 73% did not. Table  2 presents the moderation analyses 
results.4

The regression model showed that a significant portion of 
variance in participants’ well-being was explained by the 
predictors (i.e., knowing people diagnosed with COVID-19, 
fear of contracting COVID-19, SOC) and their interactions, 
with R2  =  0.406. The analysis also revealed the existence of 
gender and geographical area differences on psychological well-
being (R2 = 0.049). Specifically, women and people from Southern 
Italy and islands reported lower levels of well-being.

From the inspection of the β weights it was possible to 
see that the more the participants reported to know people 
diagnosed with COVID-19 and fear of contracting COVID-19, 
the lower their psychological well-being. In contrast, SOC 
positively related to the participants’ well-being. Interestingly, 
two statistically significant moderations emerged from the 
analyses. First, when knowing at least one person diagnosed 
with COVID-19, lower levels of well-being were revealed for 
those with low levels of SOC. At high levels of SOC, no 
differences in well-being were evident between those who did 
or did not know someone diagnosed with COVID-19 (Figure 1). 
Secondly, the negative relation between the participants’ fear 
of contracting COVID-19 and their psychological well-being 
was slightly stronger for those who showed higher levels of 
SOC (Figure  2).

DISCUSSION

This study extended the research on SOC in highly stressful 
situations, assessing its role in supporting psychological well-
being in face of the COVID-19 pandemic. Although the direct 
positive link between SOC and health is largely documented 
in literature (e.g., Flensborg-Madsen et  al., 2005; Erikson and 
Lindström, 2006; Länsimies et  al., 2017), the moderating role 
of SOC in the stress-health relation is still not clear (e.g., 
Richardson and Ratner, 2005; Mc Gee et  al., 2018). To our 

4 We also checked for statistically significant differences with regard to the 
COVID-19 illness experiences depending on respondents’ gender, age, and 
geographical area. Participants from Northern Italy declared to a higher extent 
to know someone who got sick because of COVID-19 (16.3%) compared to 
others (Center: 4.5%; South: 6.2%; χ2(2) = 105.53, p < 0.01). Women (M = 4.77, 
SD  =  1.72) and respondents from the South and islands (M  =  4.72, SD  =  1.77) 
showed a higher fear of getting sick because of COVID-19 (men: M  =  4.27, 
SD  =  1.71; F(1, 2674)  =  50.77, p  <  0.01; North: M  =  4.53, SD =1.72 and 
Center: M  =  4.49, SD  =  1.68; F(2, 2655)  =  4.26, p  <  0.05).

knowledge, this is the first study to analyze whether and the 
extent to which SOC moderates the relationship between 
COVID-19 illness experiences (in terms of knowing people 
diagnosed with COVID-19 and the fearing to contract 
COVID-19) and psychological well-being on a large sample 
of Italian individuals.

First, results showed that women and people from Southern 
Italy and islands reported lower levels of psychological well-
being. Generally speaking, women’s psychological well-being 
tends to be  lower compared to their male counterparts (e.g., 
Lim et  al., 2018), and our findings confirmed that gender 
affects individuals’ mental health in the same direction also 
when related to the COVID-19 pandemic (Mazza et  al., 2020; 
Wang et  al., 2020). With regards to people from Southern 
Italy and islands, despite being less affected by the COVID-19 
diffusion compared to Northern Italy, they expected the arrival 
of the virus there as well, where the health system would 
have faced great difficulty (Paterlini, 2020). This may have 
negatively affected their well-being.

TABLE 1 | Means, SDs, ranges, and correlations among the study variables.

Mean (SD) Range 1. 2. 3. 4.

Knowing people 
diagnosed with 
COVID-19

- - 1

Fear of contracting 
COVID-19

4.59 (1.73) 1.00–7.00 0.07*** 1

Sense of coherence 4.69 (1.17) 1.00–7.00 −0.02 −0.20*** 1
Psychological well-
being

3.59 (0.91) 1.00–6.00 −0.07*** −0.27*** 0.59*** 1

Knowing people diagnosed with COVID-19: 0 = no, 1 = yes. ***p < 0.001.

TABLE 2 | Moderation analysis results (criterion variable: psychological  
well-being).

Predictor b ß 95% CI R2

Step 1 (R2 = 0.049)

Gender −0.39*** −0.20*** (−0.457, −0.316) 0.043
Age 0.06 0.04 (−0.00, 0.133) 0.002
Center −0.08 −0.03 (−0.175, 0.010) 0.000
South and Islands −0.14*** −0.07*** (−0.212, −0.061) 0.004

Step 2 (R2 = 0.401)

Knowing people diagnosed 
with COVID-19

−0.13*** −0.07*** (−0.197, −0.074) 0.010

Fear of contracting 
COVID-19

−0.07*** −0.14*** (−0.088, −0.056) 0.054

Sense of coherence 0.43*** 0.55*** (0.405, 0.452) 0.288

Step 3 (R2 = 0.406)

Knowing people diagnosed 
with COVID-19* sense of 
coherence

0.07* 0.04* (0.014, 0.122) 0.002

Fear of contracting 
COVID-19* sense of 
coherence

−0.02*** −0.06*** (−0.037, −0.012) 0.003

Gender: 0 = male, 1 = female. Age: 0 = up to 44 years, 1 = 45 years and above. 
Knowing people diagnosed with COVID-19: 0 = no, 1 = yes. CI = confidence interval for 
estimate. *p < 0.05;  ***p < 0.001.
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In line with a study dealing with psychological distress 
among Italian people during the COVID-19 pandemic (Mazza 
et  al., 2020) and with our first hypothesis (H1), the more the 
participants reported knowing people diagnosed with COVID-19 
and also feared getting sick themselves, the lower was their 
psychological well-being. Moreover, according to the literature 
(e.g., Braun-Lewensohn et  al., 2013; Sattler, 2017) and to our 
second hypothesis (H2), SOC was positively associated with 
psychological well-being, confirming its critical role in helping 
individuals cope with stressors and traumatic experiences also 
in the context of the COVID-19 pandemic.

The moderation models tested in this study confirmed 
the buffering role of SOC in moderating the link between 
the illness experiences and psychological well-being, also 
controlling for participants’ gender, age, and geographical 
area. The co-occurrence of knowing someone who got sick 
and the low level of SOC was associated with lower levels 
of psychological well-being, this partially confirming out third 
hypothesis (H3). People who are in “close contact” with 
COVID-19 may be  particularly overwhelmed especially if 
they feel that they have a low sense of control over the 
situation. This result made us consider that knowing someone 
who got sick is an experience that can be  rationally realized 
and managed. In these situations, a clear and consistent 
perception of the events and the possibility to adequately 
face them may represent a crucial resource, buffering the 
detrimental association between the “close contact” with 
COVID-19 and psychological well-being. More interestingly, 
and unlike our third hypothesis (H3), fear of contracting 
COVID-19 was slightly more negatively associated with 
psychological well-being for individuals with higher levels of 
SOC. In interpreting these findings, we  should consider that 
fear of getting sick is an emotional reaction that may even 
be  considered adaptive, thus serving to mobilize energy to 
deal with stressful situations and adopt protective measures. 
Indeed, research has largely documented that worries regarding 

physical diseases and risk perception are strictly interrelated 
predictors of health behaviors (e.g., Kwak et  al., 2009; Park 
et  al., 2009; Shiloh et  al., 2013). In the specific situation of 
the COVID-19 pandemic, fear of getting sick associated to 
high levels of SOC could lead to a lower psychological well-
being as seen in this study because of the unpredictability 
of the situation. Indeed, Italy has been severely hit by the 
pandemic and it was the second country after China where 
the lockdown was imposed to the population. Data was 
collected only 3  weeks after the beginning of the lockdown, 
namely a moment of deep acute stress, and no clear examples 
and expectations of how the situation would have turned 
out were available. Therefore, the fear may have caused a 
worse scenario for those who were instead more likely to 
see the world as “making sense cognitively, instrumentally, 
and emotionally” (Antonovsky, 1996, p. 15). However, we may 
speculate that fear may even promote healthy behaviors as 
occurred in similar contexts (e.g., practicing social distancing, 
hand hygiene, properly using face masks). Further research 
should try to corroborate this finding.

This study has some limitations. Firstly, the study used 
a cross-sectional design. Hence, we  could not examine the 
bidirectionality of the emergent links and draw casual inferences 
from the results. Besides, a longitudinal approach may be useful 
to explore also the relatively long-lasting exposure to stressors 
related to the COVID-19 and the long-term impact of this 
crisis. Secondly, potential confounding variables (e.g., whether 
the COVID-19 affected person was a relative, a very close 
person, or simply an acquaintance, and the severity of their 
illness) in the relationships between the study variables should 
be  considered when interpreting our results and should 
be  included in future studies. Thirdly, due to the nature of 
the phenomena investigated, we  could not rely on validated 
measures to assess COVID-19 illness experiences and only 
ad hoc items were used. Furthermore, because of the COVID-19 
outbreak, an online survey was administered, excluding those 
who do not use network devices. We  can speculate that 

FIGURE 1 | The moderating role of sense of coherence (SOC) on the relation 
between knowing people diagnosed with COVID-19 and psychological well-
being. Knowing people diagnosed with COVID-19: 0 = no, 1 = yes.

FIGURE 2 | The moderating role of SOC on the relation between fear of 
contracting COVID-19 and psychological well-being.
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we  have excluded part of the population who is not likely 
to use platforms and mainstream social-media to fill in 
online questionnaires.

Despite these limitations, the main findings of this study 
offer some practical implications for interventions aimed at 
reducing pandemic detrimental effects and promoting resilience. 
According to the “3Cs” (Control, Coherence, and 
Connectedness) model developed by Reich (2006) to account 
for resilience resources in emergency situations, it seems 
relevant to support individuals in perceiving critical events 
as clear and explicable and in developing a sense of confidence 
in their coping abilities. Indeed, Sethuraman (2020) suggests 
practical strategies to medical professionals to foster SOC 
(e.g., promote comprehension of evidence-based scientific 
information and provide manageable options to cope with 
the pandemic, or make it meaningful to the people) among 
counsel patients. The utility of promoting SOC seems to apply 
also to the general population; in particular it becomes useful 
to combine the promotion of the ability of making sense of 
the experiences, even the most stressful ones, with the ability 
in coping with emotional reactions of fear. However, it is 
important to be aware that this may vary according to different 
experiences of illness considered.
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for Maximizers: Evidence From 
Reactance to Restrictions of Choice 
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The current research investigates maximizers’ responses to restrictions of choice freedom 
during lockdown in the context of the COVID-19 pandemic. Having as a starting point 
the assumption that for maximizers choice is constitutive of identity, this research proposes 
that maximizing is associated with search for existential meaning in life. In turn, maximizers’ 
propensity to search for meaning is associated with a higher susceptibility to experience 
reactance when their freedom of choice is restricted, which is further associated with 
higher engagement in online shopping during lockdown presumably as a means to combat 
reactance and restore choice freedom. Using the lockdown in spring 2020 as a naturalistic 
context to study consumer responses to restrictions of choice freedom, results of an 
online study in Austria support these predictions. These findings advance a view of 
maximizers as “lay existentialists,” who view choice as a meaning-making device that is 
tightly linked to their sense of identity. As a result, when their choice freedom is threatened, 
maximizers may respond with higher reactance and engage in restorative actions.

Keywords: maximizing, search for meaning, existentialism, identity, reactance, online shoping, lockdown, 
COVID-19 pandemic

INTRODUCTION

In the past two decades, research on individual differences in decision-making has shed much 
light on how maximizing – the tendency to strive for the best choice – relates to various spheres 
of life (for reviews, see Cheek and Schwartz, 2016; Misuraca and Fasolo, 2018). Despite considerable 
advances, not much is known about the way maximizers respond to restrictions of their choice 
freedom and what role choice plays more generally in maximizers’ lives. The COVID-19 pandemic 
provides a naturalistic context to study maximizers’ consumer behavior under limited choice 
due to the lockdowns implemented in spring 2020  in many countries around the world.

This research proposes that maximizers are individuals in pursuit of existential meaning. 
Existential meaning can be  defined as “the sense made of, and significance felt regarding, the 
nature of one’s being and existence” (Steger et  al., 2006, p.  81). Drawing on recent research 
suggesting that maximizers are oriented toward the future (Misuraca et  al., 2016; Zhu et  al., 
2017), achievement (Peng et al., 2018), and self-fulfillment (Kokkoris, 2016), the current research 
proposes that the quest for the best choice is associated also with a broader quest for the 
meaning of existence. Why would searching for the best choice be  associated with searching 
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for meaning in life? A potential answer is because choice for 
maximizers is an act of meaning that is constitutive of identity. 
For maximizers, every choice they are making, from the smallest 
to the biggest, defines who they are, shapes their existence, 
and ultimately can give their lives meaning.

A vast amount of research in social psychology has long 
shown that choice, besides being “contemplation of alternatives 
and selection among them” (Vohs et  al., 2008, p.  884), is also 
an act that reifies the self by expressing inner aspects of the 
self, such as preferences, attitudes, values, and beliefs (Iyengar 
and Lepper, 1999; Tafarodi et  al., 2002; Kim and Drolet, 2003; 
Snibbe and Markus, 2005; Kokkoris and Kühnen, 2015). Research 
in sociology has also shown that choice plays an even more 
crucial role for identity formation in modernity, because 
nowadays identities are not fixed or inherited but rather shaped 
through choosing for oneself who one wants to be  (Giddens, 
1991; Inglehart and Oyserman, 2004; Salecl, 2010). In addition, 
according to the philosophical tradition of existentialism, choice 
gives meaning to one’s life. For example, Jean-Paul Sartre 
argued that it is through choice that one’s existence becomes 
meaningful (Grisoli, 1945/2009, p.  16). Relatedly, Søren 
Kierkegaard declared that choice is “the act by which an 
individual may become a person” (Stack, 1973, p. 112). According 
to this school of thought, our lives do not just contain our 
choices; our lives are our choices. Maximizers are individuals 
who are particularly suited to subscribe to this view. As they 
strive to make the best choice across domains, from the most 
mundane to the most consequential (Kokkoris, 2019), they 
might also be  prone to consider choice as constitutive of 
identity. Through individual choice, they search for answers 
to the big existential questions in life.

If individuals high (vs. low) in maximizing search more 
for meaning in life driven by a view of choice as paramount 
to identity construction and expression, then they might also 
experience more reactance when a situation does not afford 
them unconstrained choice. A classical finding in social 
psychology is that when people feel that any of their free 
behaviors is eliminated or threatened with elimination, they 
experience an unpleasant motivational arousal, which is called 
reactance (Miron and Brehm, 2006). Although reactance is a 
common response of all people to restrictions of freedom, 
maximizers are expected to be  particularly sensitive to such 
restrictions because, as reactance theory postulates, the intensity 
of reactance depends on the importance of the threatened 
freedom (Miron and Brehm, 2006). The importance of choice 
freedom can be considered to be higher for maximizers, because 
choice for them does not serve only functional needs but also 
existential purposes. Thus, limitations of choice freedom might 
induce higher reactance among individuals high rather than 
low in maximizing. The COVID-19 pandemic provided a fitting 
setting to test this. In spring 2020, many countries around 
the world implemented lockdowns in order to contain the 
spread of the new coronavirus. With most shops closed, freedom 
of movement strictly regulated, and oftentimes stockpiling 
leading to shortage of goods even in shops that remained 
open like supermarkets and pharmacies, consumer choice during 
lockdown has been arguably drastically limited. This allows 

for the study of maximizers’ response to restrictions of choice 
freedom in a naturalistic context.

Finally, this research also examines an outcome related to 
consumer behavior. Theory posits that the aversive motivational 
state of reactance can result in behaviors that attempt to 
reestablish the freedom that has been eliminated (Miron and 
Brehm, 2006). In this case, one way to reestablish choice 
freedom could be by engaging more in online shopping, which 
continued to be available during lockdown. Ordering consumer 
products online could be  a way to bypass limitations posed 
on choice freedom and restore feelings of unconstrained choice. 
Thus, if maximizers experienced more reactance, they might 
have engaged in online shopping during lockdown more than 
they would normally do in other times.

In short, the current research examines whether individuals 
high (vs. low) in maximizing are more likely to (a) view choice 
as identity, (b) search for meaning in life, (c) experience 
consumer reactance when choice freedom is limited, and 
eventually (d) engage more in online shopping during lockdown 
as a way to restore freedom of choice. One pilot study and 
one main study test the above predictions.

PILOT STUDY

A pilot study first tested the underlying assumption of this 
research that for individuals high (vs. low) in maximizing 
choice is more tightly tied to identity.

Materials and Methods
Participants
The association between maximizing and choice as identity 
was pilot-tested in two samples: a United  States community 
sample (N  =  132) recruited from prolific for monetary 
compensation (81 men, 51 women, age 18–74, M  =  32.64, 
SD = 13.05) and a European student sample (N = 167) recruited 
from a subject pool of a large Austrian university for course 
credit (80 men, 87 women, age 18–30, M  =  21.59, SD  =  2.28). 
A sensitivity power analysis showed that the respective sample 
sizes can reliably detect small to medium effect sizes of ρ = 0.21 
and ρ  =  0.19 (one-tailed) with an alpha level of 0.05 and 
power of 0.80.

Procedure
Both studies were conducted before the COVID-19 pandemic. 
Participants in the United  States took the study online, whereas 
participants in Austria took the study in the lab. Participants 
first filled out the Maximizing Tendency Scale (Diab et al., 2008). 
It consists of nine items (e.g., “No matter what it takes, I  always 
try to choose the best thing”) on a 7-point scale (1  =  strongly 
disagree and 7 = strongly agree). This scale has been recommended 
as the most suitable measurement of the maximizing construct 
among the various available alternatives (Cheek and Schwartz, 
2016), because it does not confound maximizing with decision 
difficulty (Diab et  al., 2008), as the original Maximization Scale 
for instance does (Schwartz et  al., 2002). In both samples, 
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maximizing had very good reliability (α = 0.87 in the United States 
sample and α = 0.80  in the Austrian sample). Then, participants 
filled out a measure of choice as identity that was devised for 
the purpose of this research (see Table  1 for details). It consists 
of six items (e.g., “My choices are an important part of my 
identity”) on a 7-point scale (1 = strongly disagree and 7 = strongly 
agree). In both samples, all items loaded on a single factor 
(explaining 66.17% and 64.48% of the total variance in the 
United  States and the Austrian sample, respectively). Hence, a 
composite score of choice as identity was created (α  =  0.89  in 
both samples).

Results
Results showed a significant positive correlation between 
maximizing and choice as identity both in the United  States 
sample, r  =  0.36, 95% CI  =  (0.184, 0.536), p  <  0.001, and in 
the Austrian sample, r = 0.34, 95% CI = (0.158, 0.517), p < 0.001. 
Using data from two different samples, the pilot study provides 
convergent evidence that individuals high (vs. low) in maximizing 
are more likely to construe choice as constitutive of identity.

MAIN STUDY

Materials and Methods
Participants
One-hundred and thirty-nine undergraduate students of a large 
Austrian university were recruited via the university subject 
pool and took part in the study online for course credit.  
Two participants failed an attention check (to select a specific 
answer in one question) and were excluded from further 

analyses. The final sample comprised 137 participants (49 men, 
88 women, age 20–37, M  =  22.36, SD  =  2.32). A sensitivity 
power analysis showed that this sample size can reliably detect 
small to medium effect sizes of ρ  =  0.21 (one-tailed) with an 
alpha level of 0.05 and power of 0.80.

Procedure
The study was conducted after the lockdown in Austria was 
lifted (specifically on May 12–15, 2020). Participants first 
completed the same measure of maximizing (α  =  0.81) as in 
the pilot study. Then, they filled out the Meaning in Life 
Questionnaire (Steger et  al., 2006), which consists of two 
subscales with five items each (1  =  absolutely untrue and 
7  =  absolutely true): presence of meaning (α  =  0.89; e.g., “I 
have a good sense of what makes my life meaningful”) and 
search for meaning (α = 0.90; e.g., “I am looking for something 
that makes my life feel meaningful”). Choice as identity (α = 0.88) 
was assessed with the same six items as in the pilot study 
(all items loaded again on a single factor explaining 62.67% 
of the total variance). Consumer reactance during lockdown 
(α  =  0.91) was assessed with the following five items on a 
7-point scale (1  =  strongly disagree and 7  =  strongly agree) 
based on the reactance literature (Hong, 1992; Jonas et  al., 
2009): “During the recent lockdown due to the coronavirus 
… I  often felt that I  had limited choices as a consumer,” “…I 
often felt very restricted as a consumer,” “…I was often frustrated 
that I  was unable to make free consumer choices,” “…I was 
often distressed that I  could not have what I  wanted as a 
consumer,” and “…I was often irritated that many consumer 
options were no longer available.” Finally, online shopping 
during lockdown was assessed with a question asking participants 
to indicate whether during lockdown they: (a) started doing 
online shopping for the first time, (b) did online shopping 
more than before, (c) did online shopping as much as before, 
(d) did online shopping less than before, or (e) did not do 
any online shopping at all.

Results
First of all, inspection of correlation coefficients confirms the 
main predictions of this study. Specifically, maximizing was 
associated with (a) search for meaning, r = 0.27, 95% CI = (0.080, 
0.451), p  =  0.002; (b) viewing choice as identity, r  =  0.26, 
95% CI  =  (0.087, 0.410), p  =  0.002; and (c) experiencing 
consumer reactance, r = 0.17, 95% CI = (0.008, 0.316), p = 0.051 
(descriptive statistics and inter-correlations of all variables are 
presented in Table 2).1 Regarding online shopping, 2 participants 
(1.5%) reported starting online shopping for the first time 
during lockdown, 35 participants (25.5%) reported doing more 
online shopping than before, 66 participants (48.2%) doing as 
much online shopping as before, 14 participants (10.2%) doing 
less online shopping than before, and 20 participants (14.6%) 

1 Although multiple significance tests are reported, Bonferonni corrections were 
not deemed necessary as they are overly conservative and might lower Type 1 
errors at the expense of increasing Type 2 errors. Instead, confidence intervals 
are provided, which can be  anyways considered a superior alternative to 
significance testing (Brandstätter, 1999).

TABLE 1 | Items and factor loadings for choice as identity.

Item
Factor loadings

Sample 1 Sample 2 Sample 3

1. What people choose shows who  
they are.

0.84 0.80 0.70

2. Every choice, no matter how small or 
trivial, is an act of self-expression.

0.80 0.80 0.79

3. Choice makes a statement about  
the kind of person one is.

0.83 0.86 0.75

4. Compared to other means of self-
expression (e.g., our thoughts, 
feelings, ideas, and beliefs), our 
choices say the most about ourselves.

0.74 0.72 0.86

5. My choices are an important part of 
my identity.

0.87 0.86 0.81

6. We are the sum of our choices. 0.79 0.76 0.83

Sample 1: Pilot study (United States); Sample 2: Pilot study (Austria); Sample 3: Main 
study (Austria). The factor analysis was a principal-components analysis with varimax 
rotation and eigenvalues greater than 1 as the extraction method. Instructions given 
to the participants together with these items were: “Choice is whenever people 
evaluate alternatives and make a selection among two or more options. Here, 
we refer to all kinds of choices, from the smallest (clothes, foods, entertainment, etc.) 
to the biggest (studies, jobs, partners, etc.). Please indicate how much you agree with 
each statement.” Items were rated on a 7-point scale (1 = strongly disagree; 
7 = strongly agree).
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FIGURE 1 | Conceptual model results. ***p < 0.001; **p < 0.01; and *p < 0.05. Unstandardized coefficients are provided along the paths. The indirect effect of 
maximizing on online shopping via choice as identity, search for meaning, and consumer reactance: B = 0.0100, SE (Boot) = 0.0083, 95% CI = (0.0004, 0.0321). All 
other models with alternative orders of the variables were not significant: search for meaning – reactance – choice as identity: B = 0.0000, SE (Boot) = 0.0017, 
95% CI = (−0.0032, 0.0038); reactance – choice as identity – search for meaning: B = 0.0001, SE (Boot) = 0.0011, 95% CI = (−0.0018, 0.0029); reactance – search 
for meaning – choice as identity: B = 0.0002, SE (Boot) = 0.0027, 95% CI = (−0.0040, 0.0069); search for meaning – choice as identity – reactance: B = −0.0009, SE 
(Boot) = 0.0049, 95% CI = (−0.0122, 0.0084); and choice as identity – reactance – search for meaning: B = 0.0002, SE (Boot) = 0.0023, 95% CI = (−0.0034, 0.0059).

not doing online shopping at all. Individuals who reported 
doing more online shopping during lockdown than before 
(M  =  5.17, SD  =  0.74) tended to score higher on maximizing 
than all other participants (M = 4.89, SD = 0.89), t(135) = 1.70, 
p  =  0.091.

Next, the entire path model (maximizing → choice as identity 
→ search for meaning → consumer reactance → online shopping) 
was tested (PROCESS model 6; Hayes, 2013). Maximizing was 
entered as independent variable, choice as identity as serial 
mediator 1, search for meaning as serial mediator 2, consumer 
reactance as serial mediator 3, and online shopping as dependent 
variable (dummy coded; 1  =  more than before and 0  =  all 
other answers). Model fit results show that the four-variable 
model fits better than the constant-only model, χ2(4)  =  19.03, 
p  <  0.001, McFadden pseudo-R2  =  0.122. Specifically, results 
showed that maximizing was associated with viewing choice 
as identity, B  =  0.30, SE  =  0.09, p  =  0.002, 95% CI  =  (0.112, 

0.487). In turn, choice as identity was associated with search 
for meaning, B  =  0.22, SE  =  0.11, p  =  0.044, 95% CI  =  (0.006, 
0.433). Search for meaning was associated with consumer 
reactance, B  =  0.26, SE  =  0.10, p  =  0.008, 95% CI  =  (0.069, 
0.459). Finally, consumer reactance was associated with more 
online shopping during lockdown, B = 0.58, SE = 0.17, p = 0.001, 
95% CI  =  (0.254, 0.902). The direct effect of maximizing on 
online shopping after controlling for choice as identity, search 
for meaning, and consumer reactance was not significant, 
B  =  0.28, SE  =  0.29, p  =  0.340, 95% CI  =  (−0.292, 0.846). 
Critically, the indirect effect of maximizing on online shopping 
via choice as identity, search for meaning, and consumer 
reactance was significant, B  =  0.010, SE (Boot)  =  0.008, 95% 
CI  =  (0.0004, 0.0321; see Figure  1 for the entire model). 
Moreover, none of the alternative models with the mediator 
variables in different positions produced significant results (see 
note in Figure  1).

DISCUSSION

The current research suggests that maximizers are individuals 
that search for meaning in life and do so by investing their 
identities in the choices they make. In turn, maximizers’ pursuit 
of existential meaning is associated with reactance when 
limitations are imposed on their freedom of choice. Using the 
COVID-19 pandemic as a naturalistic context to study responses 
to restrictions of consumer choice, the results provide support 
to the hypotheses. Moreover, maximizers’ higher reactance to 
limitations of choice freedom predicted more engagement in 
online shopping during lockdown, presumably as a way to 
combat reactance and restore choice freedom.

These findings contribute to the decision-making literature 
on individual differences in maximizing by showing that 
maximizers are searching for meaning in life through the choices 
they make. Against this backdrop, maximizers can 
be  conceptualized as “lay existentialists.” They are individuals 
who live by the moto “we are the sum of our choices.”  

TABLE 2 | Descriptive statistics and inter-correlations.

1 2 3 4 5

1. Maximizing
2. Presence of 
meaning

0.10  
(−0.06, 0.26)

3. Search for 
meaning

0.27***  
(0.08, 0.45)

−0.20** 
(−0.38, −0.01)

4. Choice as 
identity

0.26***  
(0.09, 0.41)

0.06  
(−0.10, 0.21)

0.23*** 
(0.08, 0.37)

5. Consumer 
reactance

0.17*  
(0.01, 0.32)

−0.10  
(−0.26, 0.06)

0.26*** 
(0.12, 0.40)

0.06  
(−0.10, 0.22)

Cronbach’s 
alpha

0.81 0.89 0.90 0.88 0.91

M 4.96 4.79 5.00 5.07 3.56
SD 0.86 1.18 1.25 0.98 1.40
Min 2.33 1.80 1.00 2.00 1.00
Max 6.67 7.00 7.00 7.00 6.60

BCa bootstrap 95% CIs (1,000 samples) reported in brackets. ***p < 0.01; **p < 0.05; 
*p < 0.10.
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For maximizers, choice is not just a functional tool to get 
what they want; it is also a meaning-making device with a 
profound existential impact. In that respect, limitations of choice 
freedom might be  akin to an existential threat for maximizers. 
They experience reactance because limitations to their freedom 
of choice impede their existential pursuits to answer the big 
questions about life, identity, and existence. Consequently, they 
are ready to take action when their freedom of choice is threatened.

An ongoing debate in the maximizing literature is whether 
maximizing is beneficial or detrimental for well-being (e.g., 
Kokkoris, 2016; Vargová et  al., 2020). What can the current 
finding about the association of maximizing with search for 
meaning tell us about this? As in prior research (Steger et  al., 
2006), presence of meaning and search for meaning correlated 
negatively with each other. Search for meaning can be  both 
beneficial (Steger et al., 2008; Boyraz et al., 2010) and detrimental 
(Linley and Joseph, 2011) for well-being, whereas presence of 
meaning is more unambiguously considered as beneficial (for 
a review, see Linley and Joseph, 2011). Maximizing correlated 
positively with search for meaning and was uncorrelated (in 
fact correlated positively but not significantly) with presence 
of meaning. Therefore, one cannot say whether these findings 
clearly speak for the bright or the dark side of maximizing. 
What can be  told for sure is that maximizers do not search 
for meaning because they suffer from an existential void. If 
that was the case, maximizing should have been positively 
associated with search for meaning and negatively associated 
with presence of meaning. The fact that maximizing is positively 
associated with search for meaning and uncorrelated with 
presence of meaning implies that maximizers’ tendency to 
search for meaning – regardless of whether they have already 
found meaning in life – is an indication of a genuinely inquisitive 
personality rather than a lack of meaning and despair.

Although not a primary focus of this research, an interesting 
side finding is that search for meaning was positively associated 
with consumer reactance. One could speculate that this is 
because choice freedom is a prerequisite for any kind of 
unobstructed search (not only for meaning). In that respect, 
people who search for meaning in life might experience stronger 
consumer reactance because any restrictions to their choice 
freedom, even in the consumption domain, are perceived as 
barriers to their search endeavors. An interesting avenue for 
future research would be to examine whether search for meaning 
is associated with a higher valuation of choice freedom in 
general and how this is manifested in various choice domains 
beyond consumption (interpersonal, professional, educational, 
etc.). Moreover, it might seem paradoxical at first glance that 
people search for meaning in consumption, given that materialism 
is known to be  associated with lower well-being and meaning 
in life (Kashdan and Breen, 2007). But the distinction between 
presence of meaning and search for meaning is crucial here. 
Whereas people who have already found meaning in life might 
rely less on consumerism, people who still search for meaning 
might have hopes that consumerism can give their lives meaning. 
Indeed, in this study, consumer reactance was negatively (although 
not significantly) associated with presence of meaning but 
positively associated with search for meaning. Even though 

materialism apparently does not give life meaning, people who 
search for meaning probably consider the consumption domain 
as a potential source of meaning. This could be  one more 
case of affective misforecasting like many others documented 
in the consumer research literature (e.g., MacInnis et al., 2005). 
Future research could explore this point further.

It is important to note that these conclusions are based 
on correlational data in a very specific context of the COVID-19 
pandemic. As much as the lockdown might have served as 
a fitting naturalistic laboratory to study the current research 
questions, further research in other contexts, times, and 
populations is necessary in order to draw safer conclusions 
about the relationship between maximizing, meaning, and 
reactance. The pilot study, which tested the association of 
maximizing with choice as identity in two different populations 
before the pandemic, partly provides some evidence for the 
robustness of the results. However, the association with search 
for meaning and reactance needs to be  further validated 
beyond the current historical context. It should also be  noted 
that, although the sample size provided sufficient power to 
test the predictions, all effects in this research were of small 
to medium size. Furthermore, given that the use of different 
scales has been shown to produce strikingly different patterns 
of results (e.g., Cheek and Schwartz, 2016; Misuraca and 
Fasolo, 2018), future research could examine whether these 
conclusions hold with different conceptualizations and 
measurements of the maximizing construct. Finally, whereas 
the cross-sectional nature of the data clearly does not allow 
for any causal claims, the reported mediation analyses tested 
theoretically meaningful links between the variables. Although 
it is reasonable to treat maximizing as the predictor variable 
and other, more transient constructs (such as consumer reactance 
or online shopping during lockdown) as potential outcomes, 
other relations between the variables, not tested here, are also 
plausible. Future research using experimental or longitudinal 
designs is needed to test the causal relations between 
these variables.
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The novel coronavirus (COVID-19), was first detected in Wuhan province in China during 
late December 2019 and was designated as being highly infectious. The World Health 
Organization (WHO) labeled it a “pandemic” on March 11, 2020. Throughout human 
history, experience has shown that prejudices and viruses spread simultaneously during 
a viral pandemic. Outgroup members have been associated with various diseases and 
non-human vectors of diseases. Some epidemics have been named according to various 
outgroups, just as the novel coronavirus has been referred to by some as the “Wuhan 
virus” or the “Chinese virus.” Associating a virus with a sociodemographic group builds 
a false illusionary correlation, which can lead to stigmatization and discrimination. 
Pandemics can also stimulate violent xenophobic reactions. Besides the obvious harmful 
consequences for the individuals targeted, pandemic-related discrimination also affects 
the spread of the virus through its effect on public attitudes toward prevention and 
restriction, health service procurement, and in the establishment of health-related policies. 
It is important to first understand the relevant concepts and processes, and also to 
understand the underlying causes of discrimination in order to fight it. Social psychology 
offers multidimensional and comprehensive explanations of prejudice and discrimination. 
This review’s primary aim was to examine the motivations behind COVID-19-related 
discrimination based on social psychological perspectives. In line with this aim, the review 
first defines discrimination in detail, plus the related concepts and main social psychological 
theories on prejudice and discrimination. Then, pandemic-related discrimination in light 
of past experiences is discussed and explanations put forward for the theoretical 
perspectives and inferences specific to COVID-19. Finally, recommendations are made 
in order to prevent and combat discrimination related to infectious diseases.

Keywords: discrimination, stigma, pandemic, COVID-19, social identity, health psychology, infectious disease, 
social psychology
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INTRODUCTION

Despite notable innovation in modern medicine to eradicate 
pandemic diseases, infectious diseases are still one of the main 
causes of death and remain an ever-present threat to global 
humanity (Bloom and Cadarette, 2019). The novel coronavirus, 
named as COVID-19 (Coronavirus Disease, 2019), was first 
detected in late December 2019  in the Wuhan province of 
China. It is caused by a zoonotic beta-coronavirus (SARS-CoV) 
and is described as being highly infectious (Zhong et al., 2020). 
It is also viewed as a relative of both Severe Acute Respiratory 
Syndrome (SARS) and Middle East Respiratory Syndrome (MERS; 
Sohrabi et  al., 2020). The COVID-19 outbreak was announced 
as a Public Health Emergency of International Concern on 
January 30, 2020 (World Health Organization, 2020a), and the 
WHO (World Health Organization, 2020b) labeled it as a 
“pandemic” on March 11, 2020. The pandemic rapidly spread 
worldwide, with the virus having reached 216 countries and 
territories as of September 15, 2020, with a total of 29,155,581 
confirmed cases and 926,544 deaths attributed to the disease, 
according to the WHO (World Health Organization, 2020c).

There are many points where COVID-19 has differed from 
other pandemics, and which have resulted in increased negative 
effects in many areas. When compared to previous diseases 
such as SARS, MERSs, and even Ebola, the novel coronavirus 
has a lower mortality rate; however, the infection spreads far 
more easily and is therefore much more pervasive. The death 
rate from COVID-19 exceeded five times that of SARS after 
just 3  months (Callaway et  al., 2020). While measures applied 
during almost all previous pandemics were mostly limited to 
rules for personal hygiene and sanitation, in the novel pandemic, 
localized, regional, and even national lockdowns, physical (social) 
distancing rules, travel restrictions, and other measures were 
applied almost globally; although the measures varied significantly 
both regionally and at the country level. One significant 
consequence could be  considered as prolonged interruptions 
to face-to-face education, affecting national and private 
institutions from kindergarten right through to universities. 
Such widespread measures result in far greater effects on mental 
health, intergroup and international relations, education, as 
well as the global economy. These long-term lockdowns have 
been seen to exacerbate the differences afforded by privilege 
and wealth, as those without secure housing, clean drinkable 
water, sanitation, and reliable employment face increased 
vulnerability during the social/health-related measures introduced 
in many countries during such a pandemic. Those living in 
impoverished conditions often lack access to appropriate medical 
and/or cleansing products, and also face inabilities to meet 
social distancing or bubble/quarantine living requirements due 
to shared, insecure, overcrowded accommodation, or even living 
without any formal accommodation in unsanitary conditions. 
Groups such as health workers and medics have been unable, 
due to their professional responsibilities, to maintain the 
prescribed social distance from others, and have been exposed 
to significant levels of discrimination, even though they work 
under very difficult conditions for the well-being of the public 
at large, while facing increased personal risk. Although they 

have been widely praised as heroes, they have also been 
stigmatized, avoided, and excluded due to their being perceived 
as sources of infection (Taylor et  al., 2020; World Health 
Organization, 2020d), which was also similarly observed during 
previous outbreaks such as SARS (Bai et  al., 2004).

The epidemic has caused not only significant death and 
serious health issues, but also severe economic, educational, 
psychological, and social impacts, and even international crises. 
Undoubtedly, one of the most “permanent” and “resistant” 
issues seen during this pandemic is discrimination.

The novel coronavirus has also begun to be  referred to by 
some as the “Wuhan virus” or the “Chinese virus.” This practice, 
which has become habitual throughout history, is known to 
cause discrimination and stigmatization. The WHO offered 
guidelines in order to combat this practice, emphasizing that 
viruses can infect all human life regardless of their location. 
Nevertheless, certain political figures worldwide have regularly 
associated COVID-19 with China, and individuals of Asian 
descent have been subjected to racist attacks (Nature, 2020). 
Ethnic outgroups are often accused of causing or helping spread 
pandemics, and these acts can ignite underlying xenophobic 
tendencies (Oldstone, 1998).

COVID-19 has significantly impacted Black, Asian, and 
minority ethnic and migrant groups more than other population 
groups (Devakumar et  al., 2020). During the initial spread of 
the pandemic, numerous instances of “Sinophobia” were reported 
worldwide. Also it has been an increase in homophobia, 
Islamophobia, and antisemitism. With the novel coronavirus 
spreading on a global scale, racism, xenophobia, and hate 
crimes against Asians and those of Asian descent have been 
reported in many countries. Research of He et al. (2020), which 
was done on a sample included 1,904 people of Chinese origin 
living in 70 different countries, showed that 25.11% of the 
participants reported having experienced discrimination without 
any reason identified. Africans located in Guangzhou, in southern 
China’ Guangdong province, suffered from acts of hostility 
and discrimination on the grounds that they could be  the 
cause of a second wave of the disease (The Guardian, 2020). 
In India, in late March 2020, Islamophobic hashtags such as 
“#CoronaJihad” were shared, with Muslims blamed for spreading 
the virus (Perrigo, 2020). In America, blacks, non-Hispanics, 
and Asians reported more perceived discrimination than other 
racial/ethnic groups, and that this perception was highly 
associated with increased mental distress (Liu et  al., 2020). 
Social media-based analyses reported an approximate 10-fold 
increase in the use of hateful/offensive language (Budhwani 
and Sun, 2020; Croucher et al., 2020; Stechemesser et al., 2020). 
The discriminatory discourse of certain political leaders (Human 
Rights Watch, 2020) has been interpreted by some as a return 
to a preexisting age of discrimination, especially targeting 
minority groups (Kim, 2020). Guterres (2020a), the United 
Nations Secretary-General, warned that the COVID-19 pandemic 
was fast becoming “a human rights crisis,” adding that “hate 
speech, stigma, and xenophobia continue to rise as a result 
of COVID-19'' (Guterres, 2020b).

Discrimination-based exclusion is commonplace in everyday 
life (e.g., in schools, at work, or at home) and is associated 
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with harmful effects on both physical and mental health (Jetten 
et  al., 2018; Haslam et  al., 2019). According to Schmitt et  al. 
(2014), perceived discrimination is negatively associated with 
psychological well-being (especially for members of disadvantaged 
groups). It is not only a violation of human rights, but also 
sabotages efforts to prevent the spread of the disease (Mak 
et  al., 2006). Negative prejudice and discrimination toward 
certain groups can result in “positive illusion” (Busza, 2001). 
Thus, while individuals exclude and avoid members of a certain 
group, they keep in touch with members of other groups without 
hesitation. This in turn leads to a more rapid spread of the 
virus and the resultant health implications affecting human 
life. In extraordinary conditions such as a pandemic, it becomes 
necessary to fight not only the virus but also acts of discrimination. 
Therefore, it is vital that research and mitigation work continues 
in the area of infectious disease-related discrimination.

In order to deal with a problem, it is first necessary to 
understand its causes and the motivations behind it. Therefore, 
in the fight against discrimination related to COVID-19, it is 
important to understand the discrimination process, concepts 
related to this tendency, and the reasons behind such 
discriminatory behaviors during a pandemic. The current review 
aims to provide a framework in order to better understand 
the motives that drive such discrimination during a pandemic 
like COVID-19. To this end, the review first defines discrimination 
in detail, plus the related concepts and the main social 
psychological theories, which explain the basic dynamics and 
motivation underpinning the discrimination. Then, pandemic-
related discrimination in light of past experiences is discussed 
and explanations put forward for the theoretical perspectives 
and inferences specific to COVID-19. Finally, recommendations 
are made in order to prevent and combat discrimination related 
to infectious diseases.

DISCRIMINATION AND UNDERLYING 
MOTIVATION: PERSPECTIVES OF 
SOCIAL PSYCHOLOGICAL THEORIES

Discrimination is action or behavior that is directed toward 
members of certain groups, and is used to refer to a person 
or persons behaving differently (most commonly, unfairly, and 
humiliatingly) toward others based solely on their membership 
of a specific social group (Whitley and Kite, 2009). Discrimination 
can exhibit itself in several ways, be  that verbal or nonverbal, 
and also in various contexts. Exclusion, racist nickname calling, 
threats, hostile messages, cyberbullying, obscene gestures, or 
physical attack are some of the more commonplace acts of 
discrimination. Regardless of how it manifests, discrimination 
leads those targeted to feel isolated, rejected, and ignored, and 
to experience penalty, harassment, scapegoating, and even 
various forms of violence.

There are certain basic concepts that are closely related to 
discrimination, which are “prejudice,” and “stereotype.” As these 
three concepts are somewhat intertwined, they are often used 
side by side. Generally, their relation could be  summarized as 
labeling stereotypes as cognitive, prejudices as affective, and 

discrimination as the behavioral component of reactions based 
on the process of social categorization (Eagly and Chaiken, 1998).

“Prejudice” can be  described as a generalized attitude about 
the features of a social group and its members. Lippman (1922) 
defined stereotypes as pictures in our heads that describe the 
features of the groups and their members. Stereotypes are 
generally defined by social psychologists as incorrectly biased, 
rigid, oversimplified, and incorrect generalizations of groups 
(Stroebe and Insko, 1989).

While it is clear that prejudice lies at the root of discrimination, 
the relationship is not always that predictable and not always 
linear (Whitley and Kite, 2009). Although prejudices are often 
based on an accumulation of experience, they can sometimes 
occur instantaneously based on an agenda (e.g., changes that 
are personal, social, economic, medical, or historical) and in 
these circumstances, it turns automatically to discrimination. 
The most striking of these relate to unexpected or extraordinary 
situations such as natural disasters and epidemics.

Social psychology was established as a discipline in 1908  in 
order to combine the micro-psychological and macro-sociological 
perspectives, and is considered as the beginning of an innovative 
framework used to examine issues faced by individuals as 
members of social groups (Bar-Tal, 2006). However, in the 
1920s, the tendency to focus on individual-level behavior instead 
of collective behavior began to emerge and an academic war 
of wits ensued between the micro and macro perspectives in 
social psychology. This has also manifested itself in research 
studies in the area of prejudice. Within this discipline, prejudice 
has been traditionally characterized as an individual-level 
quality  – “as an unfair negative attitude toward a social group 
or a person perceived to be a member of that group” (Dovidio 
and Gaertner, 2006, p 385). Although many social psychologists 
adopted the macro-societal context in the 1930s to early 1950s, 
the micro-individualistic orientation dominated throughout the 
1960s and 1970s in social psychology (Bar-Tal, 2006). This 
reductionist tendency, led by American social psychologists, 
has subsequently received considerable criticism from European 
social psychologists. During the 1980s, powerful European 
theories such as “social identity” and “social categorization” 
(e.g., Tajfel, 1970, 1982; Turner et  al., 1987), and “social 
representation” (Moscovici, 1984) stimulated significant 
repercussions. Using broader levels of analysis to include groups 
and societies with the perspectives of different disciplines is 
a complementary, rather than a competitive means to 
understanding the phenomenon through bridging knowledge 
across disciplines (Dovidio and Gaertner, 2006). A bridge must 
first be  built between the individual and societal levels by 
recognizing that societies are made up of and shaped by 
individuals, and that individuals are social beings affected 
by their social environment. Also, there is a reciprocal influence 
between the person and the society. It is important to 
acknowledge, therefore, that individual-level and societal-level 
explanations are not mutually exclusive (Figueiredo et al., 2014).

Developing a more robust social psychology that can address 
ongoing social problems is still urgently required (Bar-Tal, 
2006, p  345). European social psychologists have proposed a 
more “social” psychology with an interactionist metatheory 
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that classifies levels of explanation, and emphasized that it 
should be  sufficiently comprehensive to explain prejudice and 
discrimination through integrating the intrapersonal, 
interpersonal, intergroup, and ideological levels of analysis 
(Doise, 1986). The intrapersonal level theories deal with the 
way people evaluate and perceive the social world as an 
individual, independent of the social context. Theories at the 
interpersonal level address how these affective and cognitive-
based evaluations regulate interpersonal relations in dual 
relationships or small groups. The intergroup level of analysis 
focuses on the cognitive-emotional and behavioral tendencies 
acted out as group members. Finally, the ideological level 
theories’ emphasis is on an individual’s way of constructing 
belief systems and social representations to legitimize, preserve, 
or challenge their status within the social structure (Brauer 
and Bourhis, 2006). Doise (1986) suggested that social issues 
should be  examined using all of these four complementary 
levels of analysis rather than being limited to any one of them. 
Based on this complementary approach, in this review, first, 
some of the basic intra-personal and individual-level theories 
are addressed. Then, the more “societal” intergroup-level theories, 
which are considered a suitable aid for understanding the 
discrimination experienced during epidemics, are addressed 
in detail within a systematic review. Finally, the ideological-
level theories are discussed.

Intra-personal Level Theories
Psychoanalytic Theory
From the perspective of Psychoanalytic Theory, people tend 
to behave aggressively toward minority groups as a result of 
social (e.g., wars and famine) and individual frustrations. This 
can be  considered a kind of “displacement of aggression.” This 
perspective argues that there is a motivational and adaptive 
dimension underpinning prejudice, and that people increase 
their own self-esteem through acts of prejudice, and that 
discriminatory behavior has an adaptive ego-defensive function 
(Whitley and Kite, 2009). “Scapegoat Theory” of Allport (1954) 
and “Ideological Theory” of Glick (2002), which took this 
approach to a more intergroup level, will be  addressed later 
in Section Individual Level Theories on intergroup theories.

Additionally, according to the psychodynamic approach, as 
anxiety increases, others begin to be  labeled as being all “bad.” 
This is also influenced by anxiety re-invoked from early childhood 
experiences (Joffe, 1999). Splitting, a deep-seated mental process, 
is employed as a means to coping with this anxiety. This is 
an unconscious defense mechanism that emerges in early 
childhood to keep the “bad” away from the “good” by associating 
good experiences with oneself, while projecting the bad outward 
to others. This defense mechanism comes to the surface when 
faced with anxiety-provoking situations such as a pandemic. 
Joffe (1999, p  99) asserted that the social representational 
framework could be  complementary to connecting the 
sociocultural and psychodynamic explanations as responses to 
crises. Framework of Joffe (1996, 1999, 2003), as a psychodynamic 
extension of the social representation theory, posited that 
individuals faced with potential danger operate from a position 
of anxiety that motivates them to represent dangers in a specific 

way; linking threats to “others,” which is mainly based on the 
unconscious responses to anxiety. Both the self-protecting needs 
and the drive to externalize anxiety are grounded on a 
sociocultural basis. This “hybrid” model highlights the effects 
of the cultural context, and especially Western culture’s handling 
of the “individual” in terms of behavior (Joffe, 1999).

Evolutionary Perspective
Explaining discrimination based on the evolutionary perspective 
has only begun in recent decades (Whitley and Kite, 2010). 
According to the evolutionary perspective, discrimination is 
almost inevitable and therefore difficult to change as its roots 
lie in hunter-gatherer tribal ethos, which continues universally 
due to its evolutionary success (Levy and Hughes, 2009). In 
this framework, disease-related discrimination is an adaptive 
strategy and an outcome of evolved functional psychological 
processes that support the transmission of genes to future 
generations (Buss and Kenrick, 1998; Faulkner et  al., 2004). 
These natural processes motivate people to seek to avoid contact 
with those suspected to be  carriers of a transmittable disease. 
Discrimination stems from a person’s desire to guard themselves 
and their group against potential harm in order to enhance 
their reproductive fitness and, therefore, their ability to survive 
(Kite and Whitley, 2016, p  488). Xenophobic responses tend 
to increase with increased perceptions of risk in contracting 
a disease (Green et  al., 2010). Therefore, according to the 
evolutionary perspective, the cause of discrimination directed 
toward members of a specific group is based not only according 
to their group membership, but also in response to a real 
and/or perceived threat toward their individual welfare.

Additionally, disgust is one of the basic variables related 
to discrimination, which the evolutionary approach emphasizes 
(Haidt et  al., 1994), and is an adaptive emotion that serves 
our survival needs (Haidt et  al., 1994; Kiss et  al., 2020). 
Interpersonal disgust leads to feelings of superiority over 
members of the outgroup. It results in avoidance and exclusion 
of individuals exhibiting symptoms of an infectious disease, 
or are perceived as having some quality that disgusts us (Rozin 
et al., 2008). According to the “social contamination” hypothesis, 
others are perceived not only as a threat to our survival, but 
also as the carriers of pollution or disease, and thereby considered 
a threat to the integrity and purity of the ingroup (Taylor, 
2007). Several studies have been conducted on the topic of 
disgust as a pathogen avoidance mechanism from this theoretical 
perspective (e.g., Curtis, 2013; Tybur et  al., 2013; Lai et  al., 
2014). Disgust sensitivity, as an individual difference variable 
(Haidt et  al., 1994), positively correlates with political 
conservatism (Inbar et al., 2012), sexual prejudice (e.g., Dasgupta 
et  al., 2009; Herek, 2009; Kiss et  al., 2020), and negatively 
correlates with openness (Druschel and Sherman, 1999), and 
all are similarly associated with prejudice and discrimination.

Terror Management Theory
Terror Management Theory (TMT; Greenberg et  al., 1986) is 
a perspective on social motivation anchored in evolutionary 
theory (Buss, 1997; Greenberg and Arndt, 2012), which asserts 
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that mortality salience increases the potential for experiencing 
existential anxiety. According to TMT, culture and religion 
can help some to feel a sense of control over “uncontrollable” 
events and thereby avoid the “unavoidable.” Mainly, they help 
us to cope with the reality of our being mortal. Having strong 
cultural worldviews, and high levels of self-esteem is seen as 
a way of protecting us from death-related threats (Kite and 
Whitley, 2016).

The motivation to support and defend the belief and value 
systems plays an important role in the development of prejudices 
(Greenberg et  al., 1997). Culture has a buffer effect against 
the terror of mortality, and this motivates people to defend, 
favor, and strengthen their cultural values and worldviews 
during events that heighten awareness of our own mortality. 
“Mortality salience” provokes people to reinforce and defend 
both their worldview faiths and also their own self-esteem. 
But it also leads people to distance themselves from reminders 
of their own mortality. Reminders of mortality increase negative 
attitudes and responses toward others with different worldviews 
and terror management efforts increase prejudice, especially 
when the outgroup symbolizes a threat to people’s worldview 
and self-esteem. To summarize, this theory offers a unique 
framework “by focusing specifically on the role of existential 
threat in prejudice, stereotyping, and intergroup aggression” 
(Greenberg et  al., 2009, p  309).

Attribution Theory
According to this theory, one of the consequences of social 
categorization also relates to “attributions” (Greenberg and 
Arndt, 2012). Heider (1958) supposed that people are “naïve 
psychologists,” trying to understand their social world. 
“Attribution” (inferring the causes of events, and our own and 
others’ behaviors) is one of the main processes used by humans 
to achieve this. Social categorization also brings about certain 
biases related to attributions. The most common of these, 
“ultimate attribution error,” could be  defined as the tendency 
to make attributions to derogate outgroups and favor the 
ingroup (Pettigrew, 1979). It consists of two separate biases; 
(a) “explaining their own group’s negative acts by situational 
factors” (i.e., attributed to “bad luck”) rather than personal 
characteristics, and (b) explaining outgroup members’ positive 
acts by situational factors (i.e., to be  attributed to “good luck,” 
or “applied effort”) rather than their personal characteristics. 
This error is a collective kind of “self-serving bias” (the tendency 
to take credit for success and deny responsibility for failure 
in order to protect one’s self-esteem), and “group-serving bias” 
(Coleman, 2013). This is a functional way of feeling superior 
over others, and in favoring one’s ingroup to enhance one’s 
own self-esteem, as explained by Social Identity Theory (SIT). 
These attribution biases contribute to prejudices by “viewing 
favorable group differences as stable and unfavorable ones as 
mutable” (Fiske, 2005, p  40).

On the basis of the “just world hypothesis” (Lerner, 1980) 
in attribution theory, humans generally believe that the world 
is just, that everyone gets what they deserve, and do not suffer 
unjustly. This way to live in a “manageable and predictable 
world,” can also be  turned into an attribution error, which 

occurs by victimizing those who suffer as somehow being 
responsible and guilty for their own situation (Lerner, 1980). 
Disadvantaged groups or victims of misfortune threaten belief 
in a just world, and such a threat leads us to reestablish this 
functional belief in biasedly attributing these troubles to one’s 
characteristics, prior faults, or certain weaknesses. Therefore, 
in thinking this way, people can feel a sense of relief by 
believing that the same misfortunes will not happen to them 
if they do not behave in a way that could leave them deserving 
similarly (Greenberg et  al., 2009).

Individual Level Theories
Authoritarian Personality Approach
Following the end of the Second World War, a search ensued 
to answer the question of “why some people are more inclined 
to violence and discrimination than others.” Authoritarian 
personality approach of Adorno et  al. (1950) emerged as one 
of the foremost responses to this question. People high in 
authoritarianism who are “strongly prone to believe and do 
whatever authority figures said, including treating members of 
derogated groups with contempt” showed racist discrimination 
because it was reinforced by their authority figures” (Kite and 
Whitley, 2016, p  34).

Right-wing authoritarianism (RWA; Altemeyer, 1981) is a 
theoretical refinement of this theory. People considered low 
in RWA (therefore; left-wing) are portrayed as ideologically 
liberal and supportive of social change, more open to personal 
autonomy, sympathize with minorities, and oppose both 
nationalism and racism. Whereas, the people high in RWA 
hold traditional and socially conservative values and religious 
beliefs are seen to unquestioningly obey social authorities, and 
are discriminative to various outgroups (Duckitt and Sibley, 2010).

Social Dominance Theory
Social Dominance Theory (SDT) is a relatively recent theory 
that handles prejudice as an individual difference (Sidanius 
et  al., 2004; Pratto et  al., 2006). This multilevel theory, which 
also focuses on ideological and societal factors, highlights the 
influence of social dominance orientation (SDO) as an individual 
difference that refers of peoples’ acceptance of ideologies 
concerning cultural equality or inequality (Sidanius and Pratto, 
1999). The hierarchical social relations and social dominance 
within a society maintains prejudice and discrimination and, 
over time, legitimizes inequality. In such a society, dominant 
groups become disproportionately advantaged, whereas 
subordinate groups become simultaneously disadvantaged. This 
inequality begins to exist in many areas, such as political power, 
economic power, wealth, healthcare, leisure, educational 
opportunity, and also in legal rights (Pratto et  al., 2006). 
Individuals who prefer this hierarchy have a high social 
dominance and low egalitarian orientation and want their 
ingroup to be  held as superior; overall, they basically support 
discrimination, and are considered as authoritarian, xenophobic, 
racist, nationalistic, and misogynistic (Hogg and Vaughan, 2010).

While SDO and RWA may appear similar, they each have 
certain differences. For example, RWA stresses compliance to 
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ingroup authority and norms, while SDO highlights the relations 
between ingroups and outgroups (Kite and Whitley, 2016).

Schwartz’s Theory of Basic Human Values
Another significant differential in prejudice is personal values. 
Theory of Schwartz (1992, 2007) introduced a comprehensive 
model that aimed to explain the relationship between these 
two variables. According to this theory, values guide both our 
attitudes and our behaviors (Bardi and Schwartz, 2003). Generally, 
two value orientations are associated with prejudice; individualism, 
and egalitarianism (Kite and Whitley, 2016). Individualism 
generally underlines the significance of self-confidence, but can 
also lead to prejudices held against certain groups and which 
tends to impede upon the principles of individualism. 
Egalitarianism, on the other hand, highlights the priority of 
behaving equally and fairly to all individuals and groups, so 
is negatively correlated to prejudice and discrimination 
(Abrams, 2010; Kite and Whitley, 2016).

In addition, many personality traits are known to be closely 
related to being to prejudice prone, for example, low levels 
of agreeableness and openness (Sibley and Duckitt, 2008), and 
high levels of religious identification (Hall et  al., 2010).

Intergroup Level Theories
Scapegoating Theories
The classical frustration-aggression hypothesis (Dollard et  al., 
1939) provides a starting point to examine discrimination as 
a form of intergroup behavior. Allport (1954) took this approach 
to a more intergroup level and developed the “Scapegoat Theory.” 
According to this theory, frustration causes aggression and 
prejudice and, generally, people tend to select some scorned 
outgroups as a “scapegoat” for them to blame. Glick (2005, 
p  244) defined scapegoating as “an extreme form of prejudice 
in which an outgroup is unfairly blamed for having intentionally 
caused an ingroup’s misfortunes.”

In line with the criticism directed toward this theory that 
it cannot explain why some are selected as scapegoats, while 
others are not, Glick (2002) developed the “Ideological Theory.” 
According to Glick (2002), there are certain key determinants 
to a group being scapegoated. These are mostly relatively weaker 
groups that lack the means of self-defense, are currently seen 
as excluded minority groups, and have visible differences such 
as skin color and/or gender. Scapegoating offers a designated 
villain for an aggressor to blame for the deprivation and 
frustration caused due to social and/or economic problems 
(Whitley and Kite, 2009). This theory addresses the perception 
of group-relative deprivation. If an ideology (such as Nazism) 
points to a scapegoat to target blame for the deprivation of 
a resource, it will usually meet the need of having some positive 
social identity. In the absence of an apparent ideology and/
or a scapegoat for the deprivation experienced by the group, 
they will find one.

Realistic Conflict Theory
This approach (Sherif, 1966) proposed that individuals do not 
like members of an outgroup as they are perceived to compete 

with their own group for certain resources (e.g., economic 
resources, political power, social status, welfare, etc.). According 
to Sherif (1966), people with shared goals that require 
interdependence to engage in cooperation, establish a group 
with perceived group goals as superordinate. However, those 
with mutually exclusive goals tend to compete rather than 
form as a group, conflict, and behave discriminatively. Duckitt 
(1994) criticized the Realistic Conflict Theory as only explaining 
the competition that occurs between groups of equal status, 
and added that conflict frequently emerges between unequal 
groups such as between majority and minority groups. According 
to this approach, if there is no conflict, there is no discrimination. 
However, according to the SIT, which will be  discussed, “mere 
existence of social groups” is sufficient for discrimination, hence 
there is no need for competition (Whitley and Kite, 2010, p 330).

Relative Deprivation Theory
According to the Relative Deprivation Theory (Davies, 1969; 
Crosby, 1976; Smith et  al., 2012), we  tend to compare our 
outcomes with expectations of what we  perceive we  deserve. 
These expectations are based on the outcomes of both others’ 
and our own past outcomes. If we  evaluate our own outcomes 
as being low, then we  may feel that we  do not deserve the 
relative deprivation and low distributive justice. This perceived 
injustice and deprivation activates hostile and discriminatory 
tendencies toward those perceived as having caused the deprivation 
to occur (Whitley and Kite, 2009). Group-relative deprivation 
is experienced as a result of our own perception of the group 
as having been deprived of certain outcomes. Therefore, if 
we  blame a specific outgroup for our own group’s deprivation, 
we  effectively prejudice and discriminate against that outgroup 
group and all its members (Vanneman and Pettigrew, 1972).

Social Identity Theory
Social Identity Theory (Tajfel, 1978; Tajfel and Turner, 1979) 
focuses on the perceptual and cognitive dimensions of group 
membership and feelings of belonging. This theory, which has 
become more comprehensive over the years, and was later 
strengthened into the Self-Categorization Theory (Turner et al., 
1987), became known as the “social identity approach” (Abrams 
and Hogg, 1990). SIT has four distinct components that 
complement each other; “social-categorization,” “social 
comparison,” “self-enhancement motivation,” and “people’s beliefs 
about relations between groups” in order to explain intergroup 
behavior (Tindale et  al., 2001).

Social identity is defined as “the individual’s knowledge that 
he/she belongs to certain social groups, together with some 
emotional and value significance to him/her of the group 
membership” (Tajfel, 1982, p  31). People feel compelled to 
apply social categorization in order to enact a positive self-
assessment and thereby enhance their self-esteem. According 
to this theory, people identify with their group (ingroup) and 
evaluate it as being of greater value, while other groups 
(outgroups) are deemed to be  worth less. Individuals define 
and evaluate themselves based on the social group they belong 
to. In other words, they “self-categorize” (Turner et  al., 1987). 
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This classification entails identifying themselves as a member 
of the ingroup, which forms their social identity. The social 
status of the ingroup is determined by a process of biased 
social comparison (“us” vs. “others”), which is accomplished 
through the motivation to have a positive, distinct, and enduring 
social identity (Jetten et  al., 2020). This comparison includes 
a biased perception by favoring the ingroup and devaluing 
the other groups. This process is called “ingroup favoritism” 
(Abrams and Hogg, 1988). People also exaggerate the similarity 
of ingroup members and the similarity of outgroup members 
to each other. With this “accentuation effect,” differences between 
the two groups and the uniformity between the group members 
also become exaggerated. Both sharpen the perception of 
differences between groups (Fiske, 2005) and then, become a 
key decisive factor of discrimination. The difficulty of 
distinguishing people from other races from each other is 
explained by this effect (Teitelbaum and Geiselman, 1997).

According to SIT, people experience anxiety and depression 
in the case of a threat to their self-esteem or they look for 
ways to deal with it. One of these ways is to develop cognitive 
strategies that also result in discrimination against members 
of groups that are suspected to be  the source of the threat, 
which can sometimes extend to acts of hostility or violence 
(Vignoles et  al., 2006). SIT addresses these strategies in detail.

Integrated Threat Theory
The three theories discussed so far (Realistic Conflict Theory, 
SIT, and Relative Deprivation Theory) are closely linked, and 
the “Integrated Threat Theory” (Stephan and Stephan, 2000) 
serves as a map to understand the relation between all three. 
This theory is based on the assumption that fear and threat 
are the basis of prejudice. It was developed to describe the 
intergroup bases of prejudice and to define the central role 
of the intergroup threats and fears on the process of 
discrimination. According to the revised version of the theory 
(Stephan and Renfro, 2002; Stephan et  al., 2002, 2009), there 
are four different types of intergroup threat that causes negative 
evaluations of outgroups, and these are; “realistic group threats,” 
“symbolic group threats,” “realistic individual threats,” and 
“symbolic individual threats.”

“Realistic group threats” are real or perceived threats are 
directed “to the very existence of the ingroup (e.g., through 
warfare), to the economic and political power of the ingroup 
and the physical or material well-being of the ingroup and 
its members (e.g., their health)” (Stephan and Stephan, 2000, 
p  25). The “symbolic group threats,” on the other hand, are 
directed to the worldview of the ingroup. “Realistic individual 
threat” covers threats of actual physical and/or material harm 
to a group member (such as death, threats to health, economic 
loss, or to their personal security). Lastly, “symbolic individual 
threats” relate to loss of reputation or honor such as sabotaging 
a person’s self-identity or self-esteem.

Ideological Level Theories
Social Representations Theory
Social Representations Theory is a social psychological theory 
of common sense understanding (Moscovici, 1984; Joffe, 1999), 

which focuses on the way individuals, groups, and communities 
collectively make sense of social issues, ideologies, and practices. 
It conceptualizes how socially shared beliefs and cultural values 
are internalized by individuals, and then how they guide them 
in understanding the social world (Joffe and Staerklé, 2007). 
Social representations are set of values, ideals, and practices 
resulting from the interaction between individuals, media, and 
social groups (Moscovici, 1984). They make the world more 
understandable, manageable and less threatening by facilitating 
the overall communication process. They present a frame of 
reference and guide people to make sense of the unfamiliar 
and unknown. This is accomplished through anchoring or 
classifying the unknown into already existing categories, and 
thereby eliminates the threat of the unfamiliar; hence, people 
became able to objectify it, name it, and create a social reality.

Social representations have a mediating role in the relationship 
between self and others; they are based on the “us-them” 
categorization, an essential and relatively stable opposition that 
underpins social representations about social groups (Staerklé, 
2015). They act also as a form of social identification (Prislin, 
2010, p 581). They are prescriptive and persistent, having been 
established historically and connected to our collective memory 
and culture to work as a form of background context (Andreouli 
et al., 2014). This theory also helps us to understand the social 
processes underlying legitimacy and social order. Social 
representations have been figured as specific types of knowledge 
facilitating communication and organizing social relations 
(Staerklé, 2015). The “social representation” and “social order” 
concepts are closely intertwined. According to this theory, 
people look for a shared frame of reference in order to adapt 
to the world around them and for their interaction with others. 
It allows studying the “passage of knowledge from scientific 
thinking, via the mass media, to lay thinking” and focuses 
on the role of the media in forming a common sense at the 
group level (Washer and Joffe, 2006, p  4). Several studies have 
been published that have applied this framework in order to 
explore how society deals with risks such as addiction (Farrimond 
and Joffe, 2006), climate change (Moloney et al., 2014), infectious 
diseases like AIDS (Joffe, 1999; Joffe and Bettega, 2003), Ebola 
(Joffe and Haarhoff, 2002; Idoiaga Mondragon et  al., 2017), 
SARS (Washer, 2004), MRSA (Washer and Joffe, 2006; Washer 
et  al., 2008), and Avian Influenza (Joffe and Lee, 2004), 
among others.

System Justification Theory
System justification theory (SJT) focused originally on prejudice 
and intergroup relations, and was later expanded to explain 
the general human tendency (especially members of 
disadvantaged groups) to support and defend the social status 
quo (Jost and Banaji, 1994; Jost and van der Toorn, 2011, 
2012). System justification has a palliative function that increases 
legitimizing the status quo and satisfies epistemic, existential, 
and relational needs, which diminish uncertainty, threat, and 
social conflict (Jost, 2019). Jost and Banaji (1994) suggested 
that the well-known motives of ego justification (self-interest) 
and group justification (ingroup favoritism) were insufficient 
to explain intergroup behavior. SJT adds a third; motives of 
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system-justification, as in the tendency to defend and justify 
the systems to which an individual (or even members of 
disadvantaged groups) belong. Just as some defense mechanisms 
come into play when there is a threat to our self-esteem or 
to our social identity, system justification motives become 
apparent when a threat is perceived to the legitimacy of the 
system to which we  belong (Blasi and Jost, 2006, p  1123). 
This kind of tendency attributes more positive traits to privileged 
members of society at the cost of seeing their ingroup more 
negatively referred to as “outgroup favoritism.” This is a system-
justifying bias because having the potential to reinforce and 
make permanent inequality, especially when these attitudes are 
held by disadvantaged groups (Caricati and Owuamalam, 2020). 
In this way, stereotypes help to maintain hierarchical social 
arrangements (Blasi and Jost, 2006).

According to SJT, most political ideologies are located on a 
left-right, or liberal-conservative dimension. The liberal mind 
rejects social inequality, hierarchy, and discrimination; while the 
conservative mind resists social change, endorses social inequality, 
and prefers traditional values and hierarchy. Consequently, system 
justification is more marked among conservatives. They justify 
and protect the status quo even if it means upholding an 
unfavorable position for their ingroup. This irony can be evaluated 
as a result of the need for uncertainty reduction (life with the 
ongoing circumstances is better than an uncertain future) and 
to avoid cognitive dissonance (Hogg and Vaughan, 2010).

PANDEMIC-RELATED DISCRIMINATION: 
PAST EXPERIENCES AND 
IMPLICATIONS FROM THEORIES TO 
COVID-19-RELATED DISCRIMINATION

During the H1N1 pandemic, across Europe and Malaysia, 
specific groups, such as the homeless, homosexuals, and those 
perceived as living a promiscuous lifestyle were faced with 
prejudice and discrimination (Goodwin et al., 2009). Individuals 
stigmatized with HIV/AIDS and TB have become disadvantaged 
in terms of healthcare services and employment, restricted entry 
to many countries, and ill-treated by their neighbors and 
colleagues. This kind of discrimination has also been documented 
for SARS, syphilis, and also for genital herpes. Infectious-related 
stigma and discrimination are defined as being overwhelming 
to individuals with, or even suspected of having, the infection 
as the diseases themselves (Mak et  al., 2006). It was reported 
that in Thailand, almost 10  years after the AIDS pandemic 
(June, 1999), those orphaned are still coerced into leaving their 
settlements, HIV-positive children still barred entry to schools, 
and some health centers continue to decline to treat people 
infected with HIV/AIDS. During the same period, in Cambodia, 
even families have been known to reject HIV-positive family 
members, while in Bali, they have been forced into isolation 
along with their whole family (Busza, 2001). Due to the high 
probability of spread, morbidity, and mortality, those with or 
suspected to carry or suffer from infectious diseases are known 
to be  stigmatized (Malcolm et  al., 1998; Lau et  al., 2005). 
Regardless of whether or not they are infected, people are 

exposed to discrimination more often than usual during 
epidemics based upon the group to which they belong, the 
region or country in which they live, their race, ethnicity, 
or their religious beliefs. As a result, individuals who have 
been discriminated against have become increasingly vulnerable, 
and those who are infected find it harder and slower to 
recover (Williams et  al., 2011).

It is essential to understand the motivation leading to visible 
increases in discrimination during pandemics, and especially 
COVID-19-related discrimination. In this section, inferences 
are made about both pandemics in general and COVID-19  in 
particular, and are discussed based on explanations of the 
aforementioned theories which specific, parallel, and complement 
each other according to previously published research on 
disease-related discrimination.

Implications From Intra-personal Level 
Theories
The COVID-19 pandemic created “frustration” and “deprivation” 
in many areas of life due to its high level of contagiousness 
and its impact that brought life to a near halt with severe 
restrictions imposed on modern societal freedoms. From the 
perspective of psychoanalytic theory, these social and individual 
frustrations can be  the cause of aggressive attitudes aimed at 
minority groups (Whitley and Kite, 2009). As previously 
mentioned, the classical frustration-aggression hypothesis 
(Dollard et  al., 1939) has been the starting point for many 
new approaches to discrimination like Scapegoat Theories 
(Allport, 1954; Glick, 2002) and, accordingly, being from a 
minority group or one with visible differences such as skin 
color are seen as vulnerabilities to being considered a scapegoat 
(Glick, 2002). As numerous studies have shown (e.g., Devakumar 
et  al., 2020; He et  al., 2020; Liu et  al., 2020; Perrigo, 2020), 
these explanations became significantly visible during the 
COVID-19 period, with high levels of economic and social 
deprivation experienced during the novel pandemic function 
as a form of frustration.

From the evolutionary framework, discrimination, avoidance 
and exclusion are evolved adaptive responses aimed at protecting 
individuals from the threat of diseases (Faulkner et  al., 2004; 
Gilles et  al., 2013). Discrimination does not unconsciously just 
emerge, but serves a very specific purpose. Also, individual 
differences observed in terms of “perceived vulnerability” and 
“aversion to germs” seem to predict prejudices against foreigners 
(especially minorities and immigrants; Duncan et  al., 2009). 
A recent study with an American sample (Tabri et  al., 2020) 
revealed that the existential threat stemming from COVID-19 
elicited anxious arousal, and indirectly predicted subtle and 
blatant prejudice toward people from China or those perceived 
to be  of Chinese heritage, which were perceived as a source 
of the threat.

We can explain infectious disease-related discrimination by 
human survival instincts, and the drive for preservation of 
personal and public health. The emergence of viral outbreaks 
create an existential threat at both the individual and societal 
level, having characteristics that are inherently unknown and 
dangerous due to uncontrolled rapid transmission, which 
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generates a near-instantaneous impact on daily life. To lessen 
the probability of extinction, individuals and outgroups with 
certain qualities become stigmatized as patients and transmitters, 
and hence face acts of discrimination.

Infectious-disease-related discrimination becomes much more 
understandable based on the perspective of TMT. Due to its 
rapidly increasing death toll, the COVID-19 pandemic is likely 
to activate mortality salience (Courtney et  al., 2020), which 
has also been shown to increase biases against other groups. 
Considering the increase in mortality, an increase in intergroup 
bias is also expected (Harmon-Jones et al., 1996). Becker (1975) 
stated that fear of death leads to hostility toward outgroups 
because they endanger our immortality illusions. This tendency, 
which is another way to tackle a dread of mortality, shows 
itself by despising the scapegoat as being “less than human,” 
who does not deserve equal rights, and is viewed by ingroup 
members who see themselves as more qualified and “true 
humans.” This is used by the ingroup as a goal to affirm control 
over life and death, a way of symbolically securing themselves 
against the ravages of disease and death (Greenberg et  al., 
2009). Ageism has become one of the most commonly observed 
types of discrimination exhibited during the COVID-19 outbreak 
(Ayalon et  al., 2020; Brooke and Jackson, 2020; Rahman and 
Jahan, 2020), due in part to harsher restrictions and forced 
isolation imposed on older individuals due to their vulnerability 
to the effects of the virus. It can be  said that children also 
experienced their fair share of ageism during the epidemic, 
especially after having been classified as a “non-at-risk age 
group” during the early stages of the pandemic. Ageism is 
prejudice based on age and most research conducted on this 
topic has focused on discrimination against older adults. This 
stems from gerontophobia; an irrational fear, hatred, or other 
hostility toward older adults. These people are viewed by some 
as salient reminders to their younger self of their own mortality, 
so they automatically apply mortality salience. The youth formulate 
a kind of defensive buffer by disparaging the elderly to cope 
with their own mortality fears. As Nelson (2016, p  347) noted, 
ageism “is our own prejudice against our feared future self.” 
Infectious-disease-related discrimination can lead to the 
marginalization of certain at-risk groups as a means of coping 
with fear. People live with a “positive illusion” and begin to 
evaluate those from certain “other” groups as being more “at-risk” 
than themselves. This illusion lets them feel that they can escape 
their fear, but, as they underestimate the risk of contracting 
the disease due to this misconception, they begin non-compliance 
with preventive health behaviors and precautions and thereby 
place themselves and others at greater risk as a result (Busza, 2001).

Based on the Attribution Theory (Heider, 1958), individuals’ 
attributions of the cause of disease determine their responses 
toward the real or perceived disease carriers. On this point, 
the perception of “controllability” seems strongly linked with 
stigma and discrimination (Weiner et  al., 1988). The public 
attributes responsibility for their illness to the suspected groups, 
and will therefore blame them and discriminate against them 
with the disease’s spread labeled as “controllable by the 
individuals.” Mak et  al. (2006) revealed that increased 
stigmatization and blaming of infected people and their groups 

can be observed in cases where a patient’s disease was attributable 
to their own carelessness or irresponsibility (internal attribution), 
rather than the disease being interpreted as uncontrollable 
(external attribution). To summarize, it is mainly as a result 
of biased internal attribution that some are discriminated against 
due to being somehow responsible for their differences, while 
others are not.

In a just world, everyone gets what they deserve, where 
“bad things happen to bad people” and “good things happen 
to good people” (Burger, 1992; Greenberg et  al., 2009; Jost 
and van der Toorn, 2012). During the COVID-19 pandemic, 
many people evaluated the onset and spread of the outbreak 
in this way. Many opinions were put forward that the spread 
of the disease was caused by some people’s seemingly unusual 
dietary habits, and that they deserved what happened to them 
as a result; or that God had punished some people in this 
way because of their moral weaknesses, or that Mother Nature 
was punishing those who mistreated her.

We have stated that another outcome of social classification 
relates to the “attribution” process, as in perceiving the inner 
group and oneself as superior. “Group-serving bias” (Coleman, 
2013) is also a common way to favor the ingroup and thereby 
enhance self-esteem. According to “Attribution-Value Model” 
of Crandall et  al. (2001), prejudice and discrimination are the 
output of seeing minority groups as having opposite characteristics 
to the values of the majority group. Thus, those with a body 
condition classed as clinically obese are seen as lazy and weak-
willed individuals, and those suffering from AIDS are deemed 
polygamous and immoral (Joffe and Staerklé, 2007). Similarly, 
those who contracted COVID-19 may be  seen as people who 
“eat anything.”

Implications From Individual Level 
Theories
During the COVID-19 pandemic, personal differences in terms 
of discrimination tendencies were seen related to certain 
characteristics such as authoritarian personality. Societal threats 
like pandemics bring about increases in the support of 
authoritarian beliefs (Green et  al., 2010). National identity 
becomes more salient when global crises like pandemics come 
to the fore, and is therefore the strongest determinant of 
xenophobia (Brown, 2000). As previously addressed, being 
authoritarian and endorsing social hierarchy is one of the main 
predictors of prejudice and discriminatory tendencies (for details, 
see Pratto et  al., 2006). Both RWA and SDO are founded as 
predictors of prejudice and intolerance (Altemeyer, 1981; 
Thomsen et  al., 2008). Recently, Hartman et  al. (2020) found 
that the existential threat that stemmed from the COVID-19 
pandemic led to associations between RWA and nationalism, 
and anti-immigrant attitudes conditional on levels of perceived 
threat. To summarize, it could be  said that the COVID-19 
pandemic activated authoritarianism in society and thereby 
triggered discrimination (Hartman et  al., 2020).

Implications from intergroup level theories.
According to Muldoon (2020), during the novel pandemic, 

physical distancing, self-isolation, food access, and hygienic 
living conditions became more inaccessible or only considered 
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as a luxury for many, which further exacerbated their inequality 
and vulnerability. Muldoon (2020, p  85) summarized this by 
saying, “Life in 2020 will be  vastly different if you  are a nurse 
rather than an academic, a New  Yorker rather than a 
New  Zealander, or aged 80 rather 20.” Social Identity Approach 
(Tajfel, 1978; Turner et al., 1987) is functional in understanding 
these dynamics, with group membership a crucial factor that 
predicts each person’s COVID-19 pandemic experience both 
psychologically and structurally.

In trying to determine their own group’s response to the 
COVID-19 pandemic, people regularly monitor the number 
of infected and lives lost, according to various media channels, 
that is, and then make a social comparison (Jetten et al., 2020). 
Thus, they evaluate their position according to their country, 
city, or region, and then relax or tighten their adherence to 
the established rules or guidelines. After this comparison, it 
is possible to apply temporary relief by applying a downward 
comparison; in other words, making the choice to compare 
against worse-off groups (for details, see Festinger, 1954). This 
social comparison includes ingroup favoritism as previously 
mentioned. Ingroup favoritism and accentuation effect can 
significantly trigger discrimination (Fiske, 2005). During the 
COVID-19 pandemic, it could be  said that, as in previous 
examples of widespread infectious diseases, that these biases 
lead people to see their own group as being more superior, 
while seeing other groups as less worthy than their own (Green 
et  al., 2010; Joffe et  al., 2011; Assche et  al., 2020). In this 
way, individuals who discriminate against certain groups aim 
to strengthen their own social identity and self-esteem, which 
can be  said to be  a means of coping with the anxiety of 
having contracted or been potentially exposed to the disease.

As stated by Cogan and Herek (1998), pandemics prepare 
the ground for acts of discrimination if the cause is regarded 
as being attributable to a specific individual or a certain group; 
if it is thought to be terminal or degenerative; if it is considered 
to be contagious or detrimental to others; or, if it is considered 
highly visible. Research has shown that during pandemics, 
outgroup members are mostly blamed for carrying and spreading 
the disease, and that the responsibility is therefore squarely 
attributed to them. As a result, accusatory and discriminatory 
behaviors increase, and such discrimination can be  reflected 
in the sanctions applied to those who do not comply with 
the pandemic measures. In a recent study, Assche et  al. (2020) 
found that individuals who strongly advocated for COVID-19 
related retributive measures supported their application more 
for outgroups than for members of their own ingroup.

According to Vignoles et  al. (2006, p  310–311), there are 
five more motivations to social group identification besides 
maintaining and enhancing self-esteem; a need for “efficacy” 
(to maintain or enhance feelings of competence and control), 
a need to “belong” (to maintain or enhance feelings of closeness 
to, or acceptance by, other people), a need for “distinctiveness” 
(motivation to maintain the sense of differentiation from others), 
a need for “continuity” (motivation to maintain a sense of 
continuity across time and situation), and a need for “meaning” 
(to find significance in and purpose for one’s own behaviors 
and existence). According to this approach (Vignoles et al., 2006), 

the more the individual’s social identity satisfies these needs, 
the more it becomes an important part of their self-concept 
and thus, their identification with the group will increase. They 
also proposed that when people face a threat, they take into 
account how far the situation is likely to prevent them from 
satisfying each of these six needs. As their level of deprivation 
increases, they focus more on their social identity and begin 
to differentiate more between “us” and “them.” According to 
the Relative Deprivation Theory, blaming an outgroup for the 
ingroup’s deprivation causes anger, resentment, and discrimination 
(Vanneman and Pettigrew, 1972; Smith et  al., 2012).

As developed to explain the central role of the intergroup 
threats on prejudice, the Integrated Threat Theory (Stephan 
and Stephan, 2000) has emerged as a theory that has grounded 
disease-related discrimination research in recent years (e.g., 
Navarrete and Fessler, 2006; Schaller, 2006; Green et  al., 2010, 
2020; Croucher et al., 2020). A considerable amount of research 
has shown that the perception of the intergroup threat is one 
of the main antecedents to discrimination (Stephan et al., 2009; 
Green et  al., 2016; Visintin et  al., 2020).

The COVID-19 pandemic is openly a typical “realistic threat,” 
which threatens the welfare of groups worldwide. However, it 
also poses a symbolic threat because of the social distancing 
measures, which have led to the weakening of the sense of 
community and social identity. Research of Kachanoff et  al. 
(2020) revealed that both realistic and symbolic threats of 
COVID-19 predict higher levels of distress and lower perceptions 
of well-being.

Circumstances that threaten the welfare of the group, in 
turn, can result in increased identification with the group. 
Especially, real or perceived threats to the group’s survival (of 
which a pandemic is an example) can also lead to the same 
result. Prejudices and discrimination against foreigners (especially 
immigrants) rises in cases of increased national identity (Kite 
and Whitley, 2016). This can be  extreme in the case of a 
national identity based on an ethnicity rather than the civic 
view of nationality, or in the case of the combination of “group 
narcissism” (a belief in the superiority of one’s own country 
and its culture over all others, coupled with denial of its 
negative aspects) and “national identity,” which can form an 
elevated level of prejudice against outsiders due to a perceived 
threat to their country’s welfare (Kite and Whitley, 2016, p 11).

During events such as pandemics, the costs and benefits 
of interacting with the ingroup vs. outgroups can also determine 
the attitudes exhibited toward each group. Interaction with 
ingroup members will be  perceived as inherently less risky in 
terms of disease transmission than would interaction with 
members of outgroups. On the other hand, interaction with 
ingroup members has some obvious vital benefits like the 
provision of aid to each other should the disease be contracted. 
Health-related threats have also other adaptive features that 
strengthen the ingroup ties and the sense of unity. Besides, 
infectious disease-related prejudices and discriminative acts are 
associated with certain personal variables, especially a perceived 
vulnerability to contracting an infection (Green et  al., 2010). 
Navarrete and Fessler (2006) found that ethnocentric attitudes 
increase as an outcome of perceived disease vulnerability. 
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Faulkner et  al. (2004) revealed that feelings of vulnerability 
to infection motivate xenophobic attitudes and negative reactions 
to foreigners.

Implications From Ideological Level 
Theories
The SJT claims that discrimination is based on satisfying the 
needs of “self-esteem” and “need for control.” With regards to 
pandemics, nationalism (Nelson et al., 1997) and the justification 
of hierarchy (Landau et  al., 2004; Hirschberger, 2006), which 
are significantly related to discrimination, become more 
widespread and strengthened. These “system-justifying” biases 
having the potential to reinforce inequality and make them 
permanent, especially when such attitudes are held by 
disadvantaged groups (Caricati and Owuamalam, 2020).

According to Green et  al. (2010, p  301), the Social 
Representational Approach complements the evolutionary theory 
by helping to understand the collective sharing and cultural 
transmission of fears. Shared beliefs on emerging epidemics 
constitute collective coping strategies as a means to dealing 
with a threat. Explanations of the social representations theory 
are specifically important considering the fueling role of the 
media in increasing discrimination (Budhwani and Sun, 2020; 
Croucher et al., 2020; Stechemesser et al., 2020) in the COVID-19 
process. According to this approach, crises like epidemics greatly 
affect the representations of outgroups and the need to distinguish 
between “us” and “other” intensifies. People tend to dissociate 
themselves from epidemics and link them with others. Certain 
groups categorized as “other” are blamed for the disease and 
thereby became dehumanized as being represented as non-human, 
negatively valued creatures as vermin, bacteria, or maggots 
(Joffe, 1999, p  22). Washer and Joffe (2006) asserted that 
representations of emerging infectious disease are rooted in 
the externalizing of the threat by linking the disease with the 
“other” and through blaming members of the outgroup. According 
to Joffe (1999), control rather than indulgence is the core 
norm in Western society. In these cultures, “the other” arouses 
fear, and is represented as being antithetic to highly valued 
features, such as self-control, self-denial, and self-discipline 
(Joffe and Staerklé, 2007). People with substance abuse disorders, 
homosexuals, and those with contagious diseases are stigmatized 
for not having these values. Representations of health and 
disease are based on cultural background and are constructed 
through communication, social interaction, and also daily 
experiences (Jovchelovitch and Gervais, 1999, p  237). When 
the emergence of a new threat is announced through the media, 
inferences about this information are made and its social 
representation starts to be  formed. This representation serves 
not only to understanding the new phenomenon, but also in 
finding a specific collective for which to blame (e.g., nations, 
ethnic groups, professions, or social categories such as those 
with substance abuse disorders) for this new risk (Mayor et al., 
2013). Unfamiliar objects/events activate feelings of threat and 
people choose to “accommodate” it into an already existing 
approach. Emerging new infectious diseases trigger the need 
to distance from outgroups in order to preserve the perceived 
“purity” of the ingroup (Green et  al., 2010). There are several 

examples throughout human history of this “symbolic othering” 
(Joffe, 1999) process, which could form a guiding concept to 
understanding discrimination related to COVID-19.

Both media-based news sources and casual informational 
resources can be  the cause of fear and panic in many people, 
and this emotional tension creates the potential for discrimination 
toward particular groups. An “infodemic” refers to information 
supposedly based on fact that lacks validity and is spread via 
social media as discriminatory viewpoints such as has been 
seen extensively in the case of COVID-19. From the emergence 
of the novel pandemic, anti-Chinese tendencies were triggered 
globally based on conspiracy theories, condescending posts 
about cultural norms and the dietary habits of the Chinese 
people (Dubey et  al., 2020). Blaming a group for an issue is 
anchored in already existing representations, so old 
representations continue their influence and power in new 
similar ones (Moscovici, 1961). Novel diseases activate the 
perception of threat and individuals accommodate it into an 
already existing representation (Tanner, 1997). Attributions of 
poor hygiene and dietary habits can be  employed to anchor 
a novel pandemic within existing representations (e.g., derogatory 
representations of low status outgroups; Gilles et  al., 2013).

DISCUSSION

According to Barrett and Brown (2008), the “stigma epidemic” 
could spread faster and farther than the pandemic itself, and 
as a result, cause numerous medical, social, political, and 
economic problems. Pandemic-related discrimination is not 
only a violation of human rights but also delays and damages 
the efforts exhibited to prevent the spread of the virus. Besides 
the obvious harmful consequences for the individuals targeted, 
it also influences the spread of the virus by negatively affecting 
the public’s attitude toward prevention and restriction, health 
service procurement, and in the establishment and application 
of health-related policies. Therefore, this is a crucial issue that 
requires and deserves significant emphasis.

The development of discrimination and inequalities are related 
to many variables including cultural, educational, political, 
religion, personal, economical, and environmental issues. The 
social sciences, especially Social Psychology, Sociology, Clinical 
Psychology, and Health Psychology mainly conduct research 
studies and develop comprehensive theories on prejudice and 
discrimination. However, this multivariability requires a more 
multidimensional perspective, and especially so in the case of 
pandemics. The wealth of conceptual and theoretical accumulation 
of social psychology can provide a guide to understanding the 
individual, group, and state responses related to COVID-19, 
and to designing and implementing anti-discrimination programs 
that endeavor to prevent and reduce instances of disease-related 
discrimination (Smith and Gibson, 2020). Understanding the 
motivations that underlie this specific form of discrimination 
is critical, not only for the design of anti-discrimination programs, 
but also for the protection of public health.

As this review summarizes, there are many factors involved 
that motivate people to discriminate, with some acts serving 
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specific functional purposes. However, this does not mean that 
we  must tolerate and accept such behaviors, nor should 
we  evaluate them as right or excusable (Kite and Whitley, 
2016, p  40). Raising people’s awareness and tackling 
discrimination can take many years, and in some cases is 
never eliminated (Ainlay et al., 1986). As previously mentioned, 
prejudices have a very persistent nature. It is well-known that 
it is vital to diagnose and take precautions early on in order 
to effectively manage difficult-to-treat diseases. The same approach 
is necessary for dealing with discrimination.

New innovative interventions need to be  designed in order 
to cope not only with new pandemics, now and in the future, 
but also infectious disease-related discrimination. It is vital to 
eliminate discrimination on a global scale by adapting the 
suggestions of the research together with the experience of 
past pandemics and from COVID-19, taking into account their 
unique features in order to best apply the knowledge that 
exists in the published research. Managing crises and preventing 
panic, fear, and feelings of desperation to appropriate levels 
will help to reduce prejudice and discrimination both during 
and following an epidemic.

As Parker and Aggleton (2003, p  17) noted, understanding 
these experiences and their outcomes can guide us to develop 
better measures for combating and reducing these negative 
effects. It is important to understand how social categorization 
and related phenomena are used by individuals and groups 
to create inequalities and injustices. Research on the dynamics 
of discrimination and stigma can help with the development 
of programs aimed to combat discrimination (Mak et al., 2006).

It is crucial, therefore, to ensure that health coverage is 
made fair for all, to pursue policies that are free from hate 
speech and discrimination, and to protect vulnerable groups 
that are often scapegoated during health-related crises. In the 
case of COVID-19, while we should not forget that the pandemic 
will come to an end at some point, there is, however, no 
vaccine for discrimination, and its traces remain, only to 
resurface time and time again.

RECOMMENDATIONS FOR 
POLICYMAKERS AND STAKEHOLDERS

COVID-19 has been evaluated as the largest global crisis since 
World War II. The disease presents a form of collective trauma 
that is caused by threat to health, life, and safety, and is common 
to all people around the world (Muldoon, 2020). In this section, 
based on all these explanations and lessons learned, some 
suggestions, which are based on the social psychological perspective, 
are put forward for the attention of those responsible for managing 
the process, for both today and for our collective future.

First of all, it is the world’s governments who are tasked 
with managing the course and effects of a pandemic crisis. In 
a study that compared public stigma toward three types of 
infectious disease (HIV/AIDS, SARS, and Tuberculosis) in Hong 
Kong, Mak et  al. (2006) revealed significant relationships were 
established between stigma and public attitudes toward 
government policies. Experiences during the COVID-19 pandemic 

have shown that in the earliest stages of an epidemic, governmental 
transparency must be  clearly established. Misinformation, 
suspicion, and uncertainty all go toward increasing discrimination, 
which can in turn cause panic among the public.

From the intra-individual level perspective, by raising the 
general publics’ awareness of the potential sources of anxiety 
and frustration they may be  facing, discrimination augmented 
by the defense mechanisms of displacement and projection, 
the triggered sense of terror created by mortality salience, and 
the adaptive avoidance and disgust toward perceived disease 
carriers may be  prevented to a certain extent.

From the individual level perspective, it has been seen  
that authoritarian beliefs receive greater levels of support  
during pandemic periods (Green et  al., 2010). Both RWA  
and SDO are known predictors of prejudice (Thomsen et  al., 
2008). Existential threat related to COVID-19 has been found 
to be  associated with authoritarianism, RWA, nationalism,  
and anti-immigrant attitudes (Hartman et  al., 2020). The  
outward attitudes of politicians and community leaders are 
therefore of vital importance, especially, where authoritarian 
personality types are considered. Leaders can drive citizens 
toward discriminatory behaviors through the formation and 
application of poorly judged or narrow focused policies. It is 
therefore vital to ensure that sensitivity is applied with  
regards to discriminatory behaviors during such extraordinary 
circumstances as a pandemic, to try to raise awareness,  
and to focus efforts on prevention measures as the priority. 
For this purpose, politicians should actively seek counsel  
from social scientists, educators, and media actors. In all  
countries, managing an efficient, reliable, and persuasive health 
communication, the cooperation of healthcare professionals 
and the media is key to the delivery of accurate information 
critical to the prevention of an “infodemic” (Shimizu, 2020). 
A multidirectional psychosocial preparedness specific for potential 
future pandemics is therefore required (Dubey et  al., 2020).

From the intergroup level framework, it has been seen that 
the inequalities that existed during this process have become 
more evident, and that lower-status group members have become 
even more vulnerable as a result. Also, it is necessary to 
consider this issue more deeply in terms of its effect on 
minorities (e.g., Green, 2007; Fasel et  al., 2013; Pareek et  al., 
2020). Policies should therefore be  developed in order not to 
increase or exacerbate this even further, and to make the 
“group” emphasis on the axis of “humanity” identity as a means 
to minimizing the damage caused by discrimination. It is only 
possible to win this war by seeing the virus itself as a threat 
for all humanity, and by evaluating humanity as one singular 
entity through a “superordinate level of categorization” (see 
Tajfel and Turner, 1979). As previously mentioned, intergroup 
threats bolster commitment to our ingroup (e.g., Castano et al., 
2002; Greenaway, 2020). Leaders also reinforce this and 
overemphasize being “us” in their public speeches and policies. 
This is very functional from this point of view as a means 
to dealing with the uncertainty and fears specific to a pandemic. 
However, this emphasis should be  inclusive, not exclusive, and 
not trigger discrimination as a result. Intergroup threat also 
defines “who is inside and who is outside,” while strengthening 
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social identity and increasing ingroup solidarity. Therefore, 
political and societal leaders must be made aware that representing 
COVID-19 as an intergroup threat has the potential for certain 
potentially serious negative outcomes as well. In terms of 
Realistic Threat Theory, there is no doubt that realistic and 
symbolic threat perception strengthens during the pandemic 
process, and as a result triggers discrimination against immigrants 
and minority groups in general (Schlueter and Scheepers, 2010). 
Therefore, it is necessary to make concerted efforts to change 
this perception in order to fight pandemic-related discrimination. 
Research has shown that intergroup contact can reduce the 
perceived threat, and that this reduction brings about a decrease 
in negative prejudices (Stephan and Stephan, 2000; Pettigrew 
et al., 2007; Harwood et al., 2013; Green et al., 2020). Research 
of Mandalaywala et  al. (2020) with an American sample on 
anti-Asian prejudice related to COVID-19 showed that intergroup 
contact was significantly associated with lower levels of 
discrimination regardless of the actual or perceived threat. 
However, contact is not always sufficiently constructive to 
provide efficient context to elicit positive attitudinal change, 
and may even lead to opposing results in the case of unexpected 
bad outcomes (Stangor et  al., 1996). Additionally, another 
problem often seen is overgeneralization. It is common to see 
individuals in contact as an exception, to evaluate them as a 
“subtype” and then not to generalize the positive attitude change 
to aim at the whole group (Stangor, 2009). There are different 
qualities of contact (contact quantity, contact quality, cross-
group friendships, face-to-face, virtual and parasocial, extended, 
and imagined) that each have varied effects on intergroup 
conflicts (Harwood et  al., 2013; Visintin et  al., 2020). It would 
therefore be  of significant importance to take benefit from the 
findings of recent extensive research on this subject (e.g., Green 
et  al., 2016, 2020; Kende et  al., 2017; Visintin et  al., 2020) in 
order to determine which type of contact is more appropriate 
to this process, and how the conditions should be  determined. 
Intergroup contact is not some form of magic that will end 
intergroup conflicts and discrimination (Al Ramiah and 
Hewstone, 2013), but it has been proven that contact does 
not usually further antagonize intergroup relations, and generally 
develops them in a positive manner (Pettigrew and Tropp, 2006).

From the ideological level perspective, it has been seen  
that nationalism (Nelson et  al., 1997) and the justification of 
hierarchy (Landau et  al., 2004; Hirschberger, 2006) become 
more widespread and strengthened during the pandemics. The 
“us” and “others” divisions increase sentiments of nationalism, 
and nationalism strengthens prejudices and discrimination, 
which places international relations in jeopardy among other 
outcomes (Assche et  al., 2020). In extreme situations like a 
global pandemic, people become more and more attached to 

their social identity (Dovidio et  al., 2020). It is seen that 
political leaders frequently emphasize social and national identity 
during this process. However, emphasis on international solidarity, 
the sense of unity and “we-ness” would help to reduce tension 
and acts of discrimination, and help in the united fight against 
the one common enemy, the virus. Effective management of 
the COVID-19 crisis requires global leaders who aim to create 
international unity and care for the interests of humanity as 
a whole, and not just focusing on national or party-based 
interests, despite all the material and moral difficulties (Jetten 
et al., 2020). In not doing so, international tensions and negative 
social representations will rise and continue to so, and they 
will survive for many years to come. As difficulties and 
uncertainties in controlling a viral epidemic or pandemic 
increase, it has to be  realized that national leaders’ should 
leave aside partisan leadership and highlight the strengths of 
the union of the country that they govern, as well as for 
humanity as a whole (Haslam, 2020). When political leaders 
take steps based on party lines, polarizations will naturally 
arise and tensions fueled that may trigger intergroup hostilities 
and discrimination, and will also hamper any successes in the 
fight against an epidemic. During this process, their own 
political status or party line can no longer be  the primary 
focus, but the national welfare of all citizens in their care 
(Crimston and Selvanathan, 2020).

Measures taken by policymakers need to be  introduced 
much faster, and acted upon much quicker in order for their 
effect to trigger any noticeable and beneficial change. However, 
it would be  more rational to attribute the responsibility for 
such measures to be  taken not only to a specific group or 
leader, but through the cooperation of all leaders across the 
political spectrum, as well as international health organizations, 
the global media, non-governmental organizations, and opinion 
leaders (Abdelhafiz and Alorabi, 2020).

At the final word, being aware of our tendencies is a good 
start to any fight. It is therefore of significant importance to 
understand prejudice and discrimination, and to understand 
how all the relevant processes work in high-threat conditions 
such as a pandemic, and to develop and implement appropriate, 
up-to-date, and forward-looking measures as required. As human 
beings, we  are all in this together, and by banding together 
in working toward a “collective cure,” we  could help society 
and our species to overcome this trauma (Muldoon, 2020).
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The recent outbreak of the coronavirus disease (Covid-19) has plunged countries across
the world into crisis. Both in the general population and in specific subgroups such as
infected people or health care workers, studies have reported increased symptoms
of anxiety, depression and stress. However, the reactions of individuals with mental
disorders to Covid-19 have largely been neglected. The present study therefore aimed
to investigate the perceived impact of Covid-19 and its psychological consequences
on people with mental disorders. In this online survey, participants were asked to
evaluate their disorder-specific symptoms, perceived psychosocial stress and behaviors
related to Covid-19 in the current situation and retrospectively before the spread
of Covid-19. The study included participants with self-identified generalized anxiety
disorder (GAD), panic disorder and agoraphobia (PA), illness anxiety disorder (IA), social
anxiety disorder (SAD), depression (DP), obsessive–compulsive disorder (OCD), body
dysmorphic disorder (BDD), eating disorders (ED), schizophrenia spectrum and other
psychotic disorders (SP), other non-specified mental disorder (other) as well as mentally
healthy controls (HC). The results of bayesian parameter estimation suggest that the
symptom severity of DP, GAD, IA and BDD has deteriorated as a reaction to Covid-
19. Across all mental disorders and HC, self-reported psychosocial stress levels were
higher during the outbreak of Covid-19 compared to before. A reduced frequency of
social contacts and grocery shopping was found for all participants. People with self-
identified mental disorders showed higher personal worries about Covid-19 and a higher
fear of contagion with Covid-19 than did HC. According to our findings, Covid-19 may
reinforce symptom severity and psychosocial stress in individuals with mental disorders.
In times of pandemics, special support is needed to assist people with mental disorders
and to prevent symptom deterioration.
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INTRODUCTION

More than a third of the total population of the European Union
is affected by a mental disorder (Wittchen et al., 2011). With the
recent pandemic of coronavirus disease (Covid-19), people with
and without mental disorders are facing profound changes to
their lives, such as quarantine and isolation (e.g., Kaparounaki
et al., 2020; Li et al., 2020a; Zhu et al., 2020). Yet, it is unknown
how Covid-19 is impacting the psychological health of people
with mental disorders.

In the past, research has mostly examined the perceived
impact of epidemics and pandemics on mental health in the
general population (e.g., Lau et al., 2005; Taylor et al., 2008) or
in subgroups such as infected persons (e.g., Chua et al., 2004;
Lee et al., 2007), people undergoing quarantine or isolation (e.g.,
Hawryluck et al., 2004; Wang et al., 2011; Brooks et al., 2020)
or health care workers (e.g., Tam et al., 2004; Ko et al., 2006;
Liu et al., 2012; Kisely et al., 2020). For example, it was found
that Hong Kong residents who felt helpless, apprehensive and
horrified during the outbreak of the severe acute respiratory
syndrome related to coronavirus (SARS) in 2003 were more likely
to report posttraumatic stress symptoms than those who did not
have these feelings (Lau et al., 2005). Another study on the SARS
epidemic in Hong Kong revealed that participants with a higher
perceived likelihood of contracting a SARS infection reported
significantly greater anxiety scores compared to those with a
lower perceived likelihood (Leung et al., 2005). Furthermore, a
study on equine influenza in Australia found that people living
in areas with a high risk of infection had a greater risk of
high psychological distress than those living in uninfected areas
(Taylor et al., 2008). Hence, people living in an infected area may
feel negatively affected by the outbreak of an epidemic.

During epidemics, certain subgroups, such as survivors,
quarantined people or health care workers, seem to show
similar results regarding the psychological consequences. As
such, one investigation on the survivors of SARS showed
higher stress level symptoms in these survivors during the
outbreak compared to a matched healthy control group (Lee
et al., 2007). Moreover, these symptoms persisted over a 1-
year follow-up, especially in health care workers who were
SARS survivors (Lee et al., 2007). Other studies on the effects
of being quarantined and isolated have also reported high
levels of stress symptoms and exhaustion among quarantined
health care workers (Bai et al., 2004) and depressive symptoms
among quarantined persons (Hawryluck et al., 2004), even up
to 3 years after being quarantined (Liu et al., 2012). A recent
review (Brooks et al., 2020) on the psychological impact of
quarantine and isolation described negative psychological effects
in terms of anger, posttraumatic stress symptoms, insomnia,
avoidance behaviors and confusion, highlighting the importance
of reducing quarantine to a minimally required period of time.

Despite the described negative emotional consequences of
epidemics in the general population, studies in individuals with
mental disorders are surprisingly rare. In former SARS patients
in Hong Kong, a cumulative incidence of 58.9% for any DSM-IV
mental disorder was found 30 months after the SARS outbreak,
as well as a fairly high prevalence (33.33%) of mental disorders

(Mak et al., 2009). In addition, all SARS survivors reported a
lower health-related quality of life compared to established norms
for the general population (Mak et al., 2009). Another study
(Jeong et al., 2016) reported a higher risk of experiencing anger
and anxiety in people with a history of mental disorders 4 –
6 months after being isolated due to a possible infection with
the Middle East Respiratory Syndrome (MERS). Further, in a
study examining different groups, SARS patients stated higher
levels of anxiety and depressive symptoms than did a community
sample, but lower levels than patients with a depressive or
anxiety diagnosis (Cheng et al., 2004). Unfortunately, none of the
aforementioned studies on epidemics investigated participants
with mental disorders which already existed prior to the outbreak.
Moreover, Jeong et al. (2016) did not specify in their study
whether or not the participants with a history of mental disorders
were still suffering from a mental disorder at the time of
the investigation. Thus, it remains unclear how persons with
pre-existing mental illness are affected by the outbreak of an
epidemic or pandemic.

Recent findings on Covid-19 in the general population seem
to underline the results of studies on earlier pandemics, such
as the occurrence of anxiety and depressive symptoms as well
as high stress levels after the outbreak (e.g., Mazza et al.,
2020; Odriozola-González et al., 2020; Wang et al., 2020b). For
instance, in a study on the psychological impact of the early-stage
Covid-19 pandemic on the general Chinese population, 53.8%
of the participants rated the perceived psychological impact of
Covid-19 as moderate to severe (Wang et al., 2020a). Another
study during the initial outbreak of Covid-19 in the general
Chinese population found significantly higher values on all scales
of the symptom checklist (SCL-90) compared to previously
established norms (Tian et al., 2020), indicating an increase of
the perceived psychological burden in the general population.
Further studies underline this assumption, reporting other
psychological symptoms in the general population associated
with the pandemic, such as sleep problems (Li et al., 2020b),
increased dependence on internet use (Sun et al., 2020) or
worries about financial issues (Tull et al., 2020) and the economy
(Betsch et al., 2020). Moreover, studies in persons who had
contracted Covid-19 have reached similar results. One study
reported an increased prevalence of depressive symptoms in
patients with Covid-19 compared to participants living in
isolation who had not been infected (Zhang et al., 2020). Other
studies examined a positive association between higher levels of
anxiety as well as posttraumatic stress and having an infected
family member (González-Sanguino et al., 2020; Mazza et al.,
2020). In sum, Covid-19 seems to place a psychological burden
on the general population similar to that indicated in earlier
epidemics and pandemics.

Notably, even though individuals with mental disorders might
be particularly vulnerable with respect to the consequences of
Covid-19 (Fiorillo and Gorwood, 2020), most of the current
studies did not specifically address individuals with mental
disorders. However, these individuals face various burdens in
their daily lives, such as a reduced life expectancy (Chesney
et al., 2014), stigmatization (e.g., Reavley and Jorm, 2011; Serafini
et al., 2011) and role impairment (Kessler et al., 2009). These
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experiences might be enhanced by the outbreak of Covid-19.
Therefore, during times of Covid-19, particularly individuals
with mental disorders may undergo difficulties in accessing
mental health care services, may suffer from reduced social
interactions and may experience severe emotional responses to
the pandemic, such as increased feelings of loneliness (Fiorillo
and Gorwood, 2020; Yao et al., 2020). For instance, a study by
Davide et al. (2020) reported higher obsessions and compulsions
in patients with obsessive–compulsive disorder (OCD) while
being quarantined during the outbreak of Covid-19 relative
to before the outbreak. Furthermore, reported contamination
symptoms as well as a remitted OCD before the quarantine were
associated with increased OCD symptoms during quarantine
than before (Davide et al., 2020). Other studies have supported
these results, finding symptom deteriorations and/or increased
relapse rates in mental disorders such as alcohol substance
use (Sun et al., 2020), eating disorders (ED; Castellini et al.,
2020), and hospitalized patients with schizophrenia who were
suspected to have contracted Covid-19 (Liu et al., 2020). Finally,
a recent review suggests the onset of a psychotic episode during
Covid-19 to be associated with psychosocial stress (Brown et al.,
2020). These very limited studies emphasize the assumed negative
impact of the Covid-19 outbreak on mental disorders.

To our knowledge, no study to date has investigated
the influence of Covid-19 on disorder-specific symptoms in
individuals with different mental disorders. Although a recent
study found that previous diagnoses of mental disorders were
significantly associated with current depression, anxiety and
posttraumatic stress symptoms during the Covid-19 pandemic
(González-Sanguino et al., 2020), the authors did not evaluate
disorder-specific symptoms currently and before the outbreak.
Therefore, the aim of the present study was to investigate the
perceived impact of Covid-19 and its psychological consequences
on individuals with different mental disorders. We intended
to examine persons with generalized anxiety disorder (GAD),
panic disorder and agoraphobia (PA), illness anxiety disorder
(IA), social anxiety disorder (SAD), depression (DP), OCD,
body dysmorphic disorder (BDD), ED, schizophrenia spectrum
and other psychotic disorders (SP) as well as healthy controls
(HC). Due to the lack of studies on mental disorders in relation
to pandemics, we sought to examine, from an exploratory
perspective, possible changes in symptom severity, perceived
stress levels, and behaviors related to Covid-19 in individuals with
mental disorders. Furthermore, to identify possible differences
between people with and without mental disorders, we aimed
to compare perceived stress levels, the number of corona-related
behaviors, worries and fears as well as perceived changes in
quality of life between the two groups.

MATERIALS AND METHODS

Recruitment and Participants
For data collection, an online survey was implemented
via Unipark (version fall 2019, Questback GmbH, Cologne,
Germany). Inclusion criteria were sufficient German-language
skills, age of 18 years or older, being mentally healthy, or

the experience of one or more of the following mental
disorders: GAD, PA, IAD, SAD, DP, OCD, BDD, ED, SP.
The sample was recruited through university press releases
and e-mail lists, flyer, social media, institutions for education
in psychotherapy, outpatient departments, mental hospitals,
psychotherapist associations, self-help groups and assisted living
departments. Data were collected from April 2 to May 6 2020
during the lockdown in Germany, as during that time period,
restrictions on daily life were applied to all citizens, such as travel
bans, wearing a mask while grocery shopping, bans on visiting
others, keeping a distance of 1.5 m from other people, stay-at-
home advice, cancelation of all major events and closing of all
restaurants, shops, fitness studios and public swimming pools
(German Chancellor, 2020).

A total of N = 7933 persons opened the homepage of
the survey, of whom n = 3101 confirmed their consent for
participation. Of these, n = 2267 (73.11%) finished the study.
From this sample, n = 4 participants were excluded due
to ambiguous details about their mental health and n = 4
participants were excluded because they did not meet the age
criterion (<18 age years old). Moreover, n = 26 participants
were excluded because they participated after May 3 2020. This
exclusion was set due to the first easing of restrictions, which were
announced on May 4 2020 by several Federal states of Germany.
Thus, the final sample consisted of n = 2233 persons.

From the final sample, n = 830 (37.17%) participants reported
that they were suffering from a current mental disorder. Of those
who were not currently suffering from a mental disorder, n = 377
(26.87%) reported having been affected by a mental disorder in
the past. Of those with a mental disorder, n = 581 (48.14%)
reported that they were in outpatient treatment, while n = 17
(1.41%) were in inpatient treatment. Of the total sample, n = 975
participants (43.66%) reported a past inpatient or outpatient
treatment and n = 435 (19.48%) a current pharmacological
treatment due to a mental disorder. Of those who reported no
current pharmacological treatment, n = 289 (16.07%) stated that
they had received pharmacological treatment in the past.

Of the final sample, n = 135 (6.05%) participants identified
themselves as currently suffering from GAD, n = 83 (3.72%) from
PA, n = 30 (1.34%) from IA, n = 86 (3.85%) from SAD, n = 586
(26.24%) from DP, n = 47 (2.11%) from OCD, n = 16 (0.72%)
from BDD n = 62 (2.78%) from ED, and n = 6 (0.27%) from SP.
If a mental disorder (current or past) was reported but none of
the described disorders were selected, participants were labeled
as other non-specified mental disorder (other, n = 156, 6.99%).
A number of n = 1026 (45.95%) without any current and past
mental disorder identified themselves as HC.

Procedure
To access the study website, the participants could either scan
a QR code or use a web link. The landing page included
information about the aim, duration (around 20–30 min),
inclusion criteria as well as privacy and confidentiality issues
of the study. Once the participants provided informed consent
by agreeing to the aforementioned aspects, a questionnaire
assessing demographic data and mental health was presented.
If participants reported a current or a past mental disorder,
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they were asked to self-identify the respective mental disorder
by reading short descriptions of the disorders, based on the
main criteria of the Diagnostic and Statistical Manual of Mental
Disorders – fifth edition (American Psychiatric Association,
2018), and stating whether they were suffering from the
described disorder at the time of participation. In the case of
comorbidity, participants were requested to choose the disorder
with the highest burden at the time of participation. Following
this, disorder-specific questionnaires were administered to the
participants with the respective diagnosis. Additionally, all
participants were asked about their perceived stress during the
past 4 weeks, followed by a questionnaire on the current situation
surrounding Covid-19 (e.g., social contact, hand washing,
grocery shopping).

To assess the situation before the spread of Covid-
19, participants were instructed to respond to the same
questionnaires retrospectively for November 2019. To support
participants’ recollection of their thoughts, feelings and behavior,
they were asked to recall the number of life events with the help
of their calendars, photos on their smartphones, and diaries
from November 2019 before answering the questionnaires
retrospectively. Healthy participants only answered the
questionnaire on perceived stress and the questionnaire on
the situation surrounding Covid-19 for the current time and for
November 2019 retrospectively. The retrospective evaluation of
symptoms for November 2019 was defined as T0, whereas the
current evaluation of symptoms was defined as T1. The study was
conducted in accordance with the Declaration of Helsinki and
was approved by the local ethics of the University of Münster.

Measures
Body Dysmorphic Symptoms Inventory (German:
Fragebogen Körperdysmorpher Symptome, FKS)
The FKS (Buhlmann et al., 2009) is a self-report questionnaire
assessing body dysmorphic symptoms in the last week with 18
items rated on a 5-point Likert scale (0 = not at all/never/don’t
even think about it to 4 = very strong/more than five times
a day/more than 8 h a day). The internal consistency of this
questionnaire was found to be α = 0.88 in the original study
(Buhlmann et al., 2009), and α = 0.76 at T0 and α = 0.66 at T1
in the present study.

Continuum of Auditory Hallucinations – State
Assessment (CAHSA)
The CAHSA (Schlier et al., 2017) consists of nine items
assessing hallucination spectrum experiences, namely vivid
imagination, intrusive thoughts, perceptual sensitivity and
auditory hallucinations, rated on an 11-point Likert scale (0 = not
at all to 10 = very much). In the present study, items referred to
the last 4 weeks. Internal consistency in our sample was α = 0.76
at T0 and α = 0.54 at T1.

Depression Anxiety Stress Scales – Depression
Subscale (DASS-D)
The DASS (Lovibond and Lovibond, 1995; German-language
version: Nilges and Essau, 2015) assesses depressive mood over

the past week using seven items rated on a 4-point Likert scale
(0 = never to 3 = always) with high internal consistency in the
original study (α = 0.88; Nilges and Essau, 2015) and the present
study (T0: α = 0.93, T1: α = 0.88).

Eating Disorder Examination-Questionnaire – 2nd
Edition (EDE-Q)
The EDE-Q (Fairburn et al., 2014; German-language version:
Hilbert and Tuschen-Caffier, 2016) assesses the psychopathology
of eating disorders during the past 28 days with 22 items
belonging to four subscales, namely eating concern, restraint,
shape concern and weight concern, rated on a 7-point Likert
scale (0 = no days/never/not at all to 6 = every day/every
time/markedly). The internal consistency of this questionnaire
was found to be high for the subscales and the total score in the
original study (0.85≤ α≤ 0.97; Hilbert et al., 2007). In the present
study, the internal consistencies were acceptable to excellent for
the total score and for the subscales (total score: T0: α = 0.93, T1:
α = 0.92, restraint: T0: α = 0.89, T1: α = 0.84; eating concern: T0:
α = 0.73, T1: α = 0.76; shape concern: T0: α = 0.76, T1: α = 0.77;
weight concern: T0: α = 0.80, T1: α = 0.78).

Patient Health Questionnaire – Panic Module and
Stress Subscale (PHQ)
The PHQ – Panic and Stress Subscale (Spitzer et al., 1999;
German-language version: Löwe et al., 2002) are screening tools,
based on diagnostic criteria from the DSM-IV. The panic subscale
assesses the diagnostic criteria of a panic disorder and physical
symptoms during a panic attack. It consists of 15 items, which are
answered dichotomously with yes or no with good classification
properties (sensitivity of 73% and specificity of 98% in medical
patients; Gräfe et al., 2004). In this study, if the criteria for
experiencing a panic attack in the last 4 weeks were met, symptom
severity was measured by calculating the sum of all items (n = 11),
which examined physical symptoms of a panic attack. The stress
subscale consists of ten items (3-point Likert scale; 0 = not affected
to 2 = severely affected), asking about psychosocial stress factors
during the last 4 weeks that indicate triggering or maintaining
conditions of a mental disorder. Internal consistencies were
α = 0.73 at T0 and α = 0.69 at T1.

Penn State Worry Questionnaire (PSWQ-d)
The PSWQ-d (Meyer et al., 1990; German-language version:
Glöckner-Rist and Rist, 2014) assesses excessive, unrealistic
concern as a central cognitive concomitant syndrome of a GAD
using 16 items rated on a 5-point Likert scale (1 = not at all typical
of me to 5 = very typical of me). High internal consistency was
found for the German-language version (α = 0.86, Stöber, 1995)
as well as for the current study (T0: α = 0.89, T1: α = 0.85).

Questions on the Situation Surrounding Covid-19
To evaluate the current living conditions, thoughts and feelings
regarding Covid-19, questions relating to the following topics
were presented: Covid-19 infection (current or past), staying
at home most of the time due to Covid-19, worries about
the consequences of Covid-19 personally and for society (from
1 = not at all to 5 = strongly), estimated likelihood of becoming
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infected with SARS-CoV-2, the perceived fear of contracting an
infection (from 1 = very little to 5 = very high), their number
of direct social contacts per week, the time spent on obtaining
information about Covid-19 in minutes per day, the frequency of
hand washing per day, the time spent on hand washing in minutes
per day, the frequency of hand disinfection per day, the frequency
of grocery shopping per week. The latter four questions were
also assessed retrospectively for November 2019. Additionally,
all participants were asked about changes regarding their quality
of life (1 = considerably improved to 5 = considerably worsened),
while only the participants with a mental disorder were further
asked about the perceived changes concerning their mental health
(1 = considerably improved to 5 = considerably worsened) and
an increased need for therapeutic support (0 = no, 1 = yes)
due to Covid-19.

Socio-Demographic Characteristics
All participants completed a questionnaire collecting
demographic data such as gender, age, educational level,
relationship status, size and structure of their home, the
assessment of mental disorders, current or past outpatient
psychotherapy, current or past inpatient psychotherapy and
current pharmacological treatment.

Social Interaction Anxiety Scale (SIAS) and Social
Phobia Scale (SPS)
The SIAS (Mattick and Clarke, 1998; German-language version:
Stangier et al., 1999) captures anxiety in situations of social
interaction using 20 items rated on a 5-point Likert scale (0 = not
at all to 4 = very much). The SPS (Mattick and Clarke, 1998;
German-language version: Stangier et al., 1999) refers to anxiety
in situations where an action could be observed by others, such as
public speaking, with 20 items rated on the same 5-point Likert
scale as the SIAS. Internal consistency was found to be high, both
for the SIAS (α = 0.94) and the SPS (α = 0.94) in a sample of
patients with SP (Stangier et al., 1999) as well as in the present
study (SIAS: T0: α = 0.93, T1: α = 0.92; SPS: α = 0.94 at T0 and
α = 0.93 at T1).

Whitely Index (WI)
The WI (Pilowsky, 1967; German-language version: Glöckner-
Rist et al., 2014) consists of 14 items assessing attitudes and beliefs
of people with illness anxiety. Items are answered dichotomously
(0 = no or 1 = yes). For the German-language version, internal
consistency was α = 0.83 (Hinz et al., 2003). In the present study,
internal consistency was ρKR20 = 0.80 at T0 and ρKR20 = 0.60 at T1.

Yale-Brown Obsessive Compulsive Scale – Symptom
Checklist (Y-BOCS)
The symptom checklist of the Y-BOCS (Goodman et al., 1989;
German-language version: Hand and Büttner-Westphal, 1991)
was used as a self-report measure to assess obsessive-compulsive
symptoms during the last 7 days. The scale consists of ten
items rated on a 5-point Likert scale (0–4) with differing labels
(Hand and Büttner-Westphal, 1991). High internal consistency
was found for the German-language version (α = 0.80 for the total
score, Jacobsen et al., 2003) as well as in our study (total score:

T0: α = 0.94; T1: α = 0.93; obsession subscale: T0: α = 0.90; T1:
α = 0.85; compulsion subscale: T0: α = 0.93, T1: α = 0.91).

Data Analysis
Data were analyzed using the software IBM SPSS Statistics
(version 26) for descriptive analysis, and for inferential Bayesian
statistics the software R (version 3.5.3) and RStudio (version
1.1.463) with the packages rstanarm (version 2.21.1, Goodrich
et al., 2020), rjags (version 4-10; Plummer, 2019), runjags
(version 2.0.4-4; Denwood, 2016) and coda (version 0.19-
3; Plummer et al., 2006), as well as the program JAGS
(version 4.2.0; Plummer, 2003). To investigate the influence of
sociodemiographic variables (see Table 1) on the change in
perceived stress, a Bayesian regression model was calculated
using rstanarm. For the comparison of the descriptive variables
age, gender and relationship status, Bayesian analogs to t-tests
were calculated. For all other analyses, ANOVA-like models
were used. To analyze changes from T0 to T1 dependent on
mental disorder, difference scores were calculated (T1 minus
T0, see Kruschke, 2018) and disorder group was employed
as between factor. To estimate population parameters of
interest, Bayesian hierarchical data analyses and parameter
estimation were applied. We used adapted and modified scripts
from Kruschke (2018). For all analyses, robust hierarchical
models were chosen with non-committal priors, allowing the
estimation of a wide range of population parameters. Specifically,
noise distributions of dependent variables were described by
the flexible t-distribution, allowing for outliers through the
estimation of the normality parameter ν, which was estimated
with an exponential distribution with λ = 1/30. In the case of
single group analyses, possible parameters for µ were estimated
with a normal distribution and possible parameters for σ with
a uniform distribution. For multigroup analyses, individual σ

parameters for each group were calculated using a gamma
distribution. For the estimation of deflection parameters β (i.e.,
regression coefficients for each group), normal distributions were
employed. For more details, see Kruschke (2014).

To assess convergence and representativeness of the Markov
Chain Monte Carlo results, autocorrelations, Gelman–Rubin
statistics (Gelman and Rubin, 1992), trace plots of parameter
values of all iterations, overlap of density plots of parameter
estimations from each chain, and effective sample size (ESS)
were inspected. ESS of 10,000 could be reached for parameters
of interest in nearly all analyses. Inspection of the analyses
for the variables PHQ – panic and hand disinfection indicated
non-convergence. Both models showed overcompensation for
outliers with values for ν close to zero, resulting in also near
zero estimations for µ and σ. To prevent overcompensation, this
parameter was set to ν ≥ 1 for PHQ – panic and ν ≥ 2 for
hand disinfection.

For the description and inference of the results, the median
of the posterior distributions for the estimated population
parameters of interest µ, σ, and the effect size δ are reported.
Effect size was calculated as δ = µ− 0/σ in the case of a single

group and as δ = µ2 − µ1/
√

(σ2
1 + σ2

2)/2 in the case of two
groups. To estimate the uncertainty of parameters, the 95%
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TABLE 1 | Descriptive statistics regarding gender, age, relationship status, educational level, the possession of a garden and/or balcony and Covid-19-related behaviors
and infections for the total sample and the subsamples.

Total
sample

GAD PA IA SAD DP OCD BDD ED SP other HC

n = 2233 n = 135 n = 83 n = 30 n = 86 n = 586 n = 47 n = 16 n = 62 n = 6 n = 156 n = 1026

Gender
Female 1803 117 75 23 63 470 38 14 59 3 132 809
Male 407 17 7 7 20 105 7 2 2 3 23 214
Non-binary 23 1 1 0 3 11 2 0 1 0 1 3
Age (SD) 33.21

(12.74)
34.47
(13.25)

33.70
(13.63)

37.50
(14.97)

33.41
(11.45)

34.06
(13.45)

28.28
(9.08)

27.50
(9.27)

27.47
(9.60)

33.67
(9.48)

37.79
(13.31)

32.33
(12.19)

Min 18 18 18 19 19 18 19 19 18 19 19 18
Max 83 69 74 78 56 69 54 49 64 44 76 83
in a
relationship

1419 88 54 23 55 312 24 9 32 3 106 713

Educational
level
No educational
attainment

3 0 0 0 0 0 0 0 1 0 1 1

Secondary
school
certificate

43 4 3 1 4 15 1 0 1 0 3 11

General
secondary
school
certificate

233 21 11 3 10 85 5 4 7 1 15 71

Advanced
technical
college
certificate/
general
qualification for
university

864 55 39 10 35 271 24 8 24 3 38 357

University
degree

1068 53 30 16 36 212 16 4 28 2 97 574

Other 22 2 0 0 1 3 1 0 1 0 2 12
Garden/
balcony
Garden 638 38 25 12 20 168 9 5 17 0 45 299
Balcony 728 49 26 9 30 196 18 4 24 2 49 321
Garden and
balcony

514 30 19 6 13 106 10 4 12 1 46 267

No garden and
balcony

353 18 13 3 23 116 10 3 9 3 16 139

Current
infection

14 0 2 1 0 2 1 1 0 0 2 5

Past infection 19 1 0 0 1 3 1 1 0 0 0 12
Staying in 1838 118 73 26 72 485 36 11 50 5 124 838
Time
obtaining
information
(SD)

52.06
(63.86)

62.00
(64.38)

54.67
(58.59)

55.30
(50.34)

61.81
(93.87)

55.19
(78.03)

53.64
(75.68)

42.63
(30.93)

45.26
(41.11)

116.67
(127.38)

49.71
(53.51)

48.31
(53.30)

Min 0 1 0 5 0 0 0 5 0 20 0 0
Max 720 360 300 240 660 720 301 120 200 360 300 500

GAD, generalized anxiety disorder; PA, panic disorder and agoraphobia; IA, illness anxiety; SAD, social anxiety disorder; DP, depression; OCD, obsessive–compulsive
disorder; ED, eating disorders; BDD, body dysmorphic disorder; SP, schizophrenia spectrum and other psychotic disorders; other, other non-specified mental disorder;
HC, healthy controls; N/n, sample size; age, age in years; current infection, number of persons currently infected; past infection, number of persons previously infected;
staying in, number of persons staying in most of the time due to Covid-19; time obtaining information, time spending on obtaining information about Covid-19 in minutes
per day; SD, standard deviations; min, minimum; max, maximum.

most credible values were reported, i.e., the highest density
intervals (HDI). For hypothesis-testing, a region of practical
equivalence (ROPE; Kruschke, 2014, 2018) was defined. Due to
the novelty of the situation of the Covid-19 pandemic, practical
equivalence on raw scores was difficult to define for each variable.
Therefore, we decided to define ROPEs in terms of effect sizes
δ. Since even small effects could indicate clinically meaningful
changes and differences, ROPEs were set to −0.2 < δ < 0.2,
but to avoid false alarms for negligible effect, this is larger than

the “half the size of a small effect” rule of thumb (Kruschke,
2014). The null hypothesis can be accepted if the HDI values
lie completely within the ROPE and the alternative can be
accepted if HDI lies completely outside the ROPE. In the case
of overlap of HDI and ROPE, no clear decision for one or
the other hypothesis can be made (Kruschke, 2018). To further
interpret the data for changes from T0 to T1, a 0 change was
set as a comparison value and the percentage of the posterior
distribution of δ delta above / below 0 was estimated. Thus,
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also trends for effects can be observed and described if large
amounts of the probability mass lie on one or the other side
of the comparison value, which is especially helpful in the
case of inconclusive results. Similarly, percentage of probability
mass below, within, and above the ROPE will be reported and
interpreted. Concerning the group of PA (n = 83), n = 44
participants reported a panic attack during the last 4 weeks at T0
and T1 and rated the occurrence of symptoms during this attack.
Therefore, only these participants were included in the analyses
regarding changes in the level of perceived symptoms during a
panic attack.

RESULTS

Sample Characteristics
Descriptive statistics are displayed in Table 1. Of the total
sample, 80.84% of participants were female. Approximately
half of the participants reported a university degree as their
highest educational level (47.83%), followed by an advanced
technical college certificate or general qualification for university
(38.69%), a general secondary school certificate (10.43%), a
secondary school certificate (1.93%), other educational level
(0.99%) and no educational attainment (0.13%). Nearly two
thirds of the participants were in a relationship (63.55%). 28.57%
of the participants reported having access to a garden, 32.60%
to a balcony and 23.02% to a garden and balcony, while
15.81% reported neither a garden nor a balcony. The mean
age of the total sample was 33.21 years, with a range from
18 to 83 years. Of the total sample, n = 14 persons were
currently infected with Covid-19, while n = 19 participants
reported a past infection. Approximately 63% of the participants
with a mental disorder stated a currently increased need for

therapeutic support and about 49% stated slightly to considerably
worsened mental health, as compared to November 2019
(see Table 2).

A Bayesian analog to t-test of all participants with self-
identified mental disorders (MD) and HC indicated that the
HC group was older, with a small effect size (µHC = 31.192;
µMD = 33.017; δ = 0.157). Despite the small difference in
age between MD and HC, neither age nor any of the other
sociodemographic variables showed any effect on the perceived
changes in stress, with the exception of relationship status:
A Bayesian multiple regression revealed a small effect for
relationship status with a median for b = −0.288, 95%
HDI [−0.581, −0.016] and 97.7% of the posterior below 0,
indicating lower perceived stress in participants who were not
in a relationship.

Differences Between T0 and T1
Regarding Symptom Severity
From all questionnaires, the alternative hypothesis was only met
for the DASS-D, showing that DP participants reported a greater
number of symptoms, and more severe symptoms, at T1 than at
T0. All other questionnaires yielded inconclusive findings, as the
HDI partially overlapped with the ROPE. However, the results
from the PSWQ, WI and FKS indicated a trend toward a higher
level of perceived symptoms at T1 compared to T0, revealing that
more than 95% of the posterior distribution was above zero and
more than 74% of the posterior distribution was higher than the
upper limit of the ROPE. For the FKS, the median estimation
of δ indicated a medium effect size of 0.61. However, the range
of the HDI was quite large, which may have been caused by the
uncertainty due to the small sample size of BDD.

The remaining questionnaires showed a tendency toward no
substantial changes between T0 and T1, as a high percentage

TABLE 2 | Absolute and relative frequencies of the perceived changes in mental health and the increased need for therapeutic support.

Perceived changes in mental health Increased need for
therapeutic support?

Considerably
improved

Slightly
improved

Same Slightly
worsened

Considerably
worsened

Yes No

n f % f % f % f % f % f % f %

Total sample 1207 92 7.62 212 17.56 304 25.19 407 33.72 192 15.91 444 36.80 763 63.20

GAD 135 8 5.93 26 19.26 24 17.78 54 40.00 23 17.04 61 45.20 74 54.80

PA 83 5 6.02 18 21.69 15 18.07 25 30.12 20 24.10 30 36.10 53 63.90

IA 30 2 6.67 1 3.33 6 20.00 15 50.00 6 20.00 12 40.00 18 60.00

SAD 86 7 8.14 17 19.77 26 30.23 29 33.72 7 8.14 24 27.90 62 72.10

DP 586 48 8.19 113 19.28 88 15.02 218 37.20 119 20.31 269 45.90 317 54.10

OCD 47 5 10.64 10 21.28 15 31.91 13 27.66 4 8.51 16 34.00 31 66.00

BDD 16 0 0 3 18.75 6 37.50 6 37.50 1 6.25 4 25.00 12 75.00

ED 62 4 6.45 13 20.97 6 9.68 28 45.16 11 17.74 23 37.10 39 62.90

SP 6 0 0 1 16.67 4 66.67 1 16.67 0 0 1 16.70 5 83.30

other 156 13 8.33 10 6.41 114 73.08 18 11.54 1 0.64 4 2.60 152 97.40

n, sample size; f, absolute frequencies; %, relative frequencies; GAD, generalized anxiety disorder; PA, panic disorder and agoraphobia; IA, illness anxiety; SAD, social
anxiety disorder; DP, depression; OCD, obsessive–compulsive disorder; BDD, body dysmorphic disorder; ED, eating disorders; SP, schizophrenia spectrum and other
psychotic disorders; other, other non-specified mental disorder; HC, healthy controls.
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of the posterior distributions lay within the HDI. The
summary for Bayesian posterior distributions regarding
changes in disorder-specific questionnaires is presented
in Table 3.

Differences Between T0 and T1
Regarding Perceived Stress
Table 4 depicts the results of the Bayesian posterior distributions
for changes in perceived stress. For the groups of GAD,
PA, DP, BDD, ED, and HC, the alternative hypothesis was
met, showing higher psychosocial stress symptoms at T1
compared to T0.

With the exception of the groups of IA, SAD, OCD, and
SP, 100% of the posterior distribution was higher than zero for
all groups. Furthermore, for the groups of IA, SAD and other,
more than 95% of the posterior distribution was higher than the
upper limit of the ROPE, which also indicates a trend toward an
increase on the stress subscale from T0 to T1. For both OCD
and SP, more than 98% of the posterior distribution was higher
than zero and about 82% (OCD) and 94% (SP) of the posterior
distribution lay above the upper limit of the ROPE, respectively.
This indicates a tendency toward higher perceived stress levels at
T1 compared to T0.

For the contrast of MD and HC, the null hypothesis could
be accepted, as HDI lay completely within the ROPE and with
approximately 97% of the posterior distribution of δ.

Differences Between T0 and T1
Regarding Behaviors Related to
Covid-19
Table 5 displays the Bayesian posterior distributions regarding
behaviors related to hygiene, social contacts and grocery
shopping. Concerning the amount of change in hand washing,
the alternative hypothesis was met for all groups, with all
participants reporting a higher frequency of hand washing at T1
than at T0. Contrast analysis revealed that MD did not clearly
differ from HC in terms of the frequency of hand washing.
Furthermore, the two groups did not differ regarding the amount
of change in hand disinfection. While GAD, PA, SAD, DP, ED,
other and HC showed an increased hand disinfection from T0
to T1, IA, OCD, and SP revealed a trend toward a change in the
frequency of hand disinfection.

Regarding the time spent on hand washing, all alternative
hypotheses were accepted, and more than 99.90% of the posterior
distribution was higher than the upper limit of the ROPE for
all groups. This indicates an increased number of minutes spent
on hand washing per day at T1 compared to T0. However, this
increased amount of time did not appear to differ between MD
and HC from T0 to T1, as approximately 81% of the posterior
distribution was within the ROPE, although the HDI was not
entirely enclosed by the ROPE.

All groups revealed having fewer social contacts at T1
compared to T0. Moreover, the alternative hypothesis for the

TABLE 3 | Summary statistics for Bayesian posterior distributions regarding changes in disorder-specific questionnaires (T1 minus T0).

HDIµ HDIδ % of δ

Questionnaire µ σ LL UL δ LL UL % of δ > 0 < ROPE in ROPE > ROPE

PSWQ 1.97 7.64 0.59 3.30 0.26 0.09 0.44 99.76 0 25.73 74.27

PHQ - panic 0.15 0.95 −0.18 0.61 0.16 −0.19 0.52 81.51 2.36 56.19 41.45

WI 0.75 2.25 −0.13 1.69 0.34 −0.06 0.73 95.05 0 23.29 76.22

SIAS 0.52 6.54 −1.07 2.02 0.08 −0.16 0.32 74.94 2.57 82.96 16.11

SPS 0.74 4.50 −0.44 1.88 0.17 −0.10 0.43 89.23 0.21 59.81 39.96

DASS-D 2.34 5.87 1.85 2.81 0.40 0.31 0.48 100 0 0 100

Y-BOCS

Total score 0.31 4.22 −1.10 1.64 0.08 −0.26 0.44 67.33 3.87 71.03 24.18

Obsessions 0.22 2.83 −0.67 1.08 0.08 −0.22 0.41 69.29 0.42 73.71 22.46

Compulsions −0.08 2.35 −0.82 0.66 −0.03 −0.35 0.28 41.56 0.74 77.94 7.11

FKS 2.89 4.85 0.26 5.62 0.61 0.05 1.20 98.31 0.32 7.90 91.88

EDE-Q

Total score 0.08 1.03 −0.18 0.37 0.08 −0.18 0.35 72.80 0 78.99 18.93

Restraint 0.04 1.46 −0.36 0.42 0.03 −0.24 0.30 58.26 0 84.63 10.69

Eating concerns 0.12 1.18 −0.20 0.43 0.11 −0.16 0.37 78.75 0 75.23 23.66

Weight concerns 0.08 1.10 −0.22 0.37 0.07 −0.19 0.35 69.97 0 80.72 16.97

Shape concerns 0.15 0.91 −0.09 0.39 0.17 −0.10 0.43 88.98 0 59.06 40.56

CAHSA 0.06 0.95 −0.99 1.03 0.06 −0.81 0.90 55.75 2.20 35.92 37.43

µ, median of posterior distribution of µ; σ, median of posterior distribution of σ; δ, median of posterior distribution of δ; HDIµ, 95% Highest Density Interval for µ with LL,
lower limit and UL, upper limit; HDIδ, 95% Highest Density Interval for δ with LL, lower limit and UL, upper limit; % of δ > 0, percentage of the posterior distribution that
is greater than the comparison value 0, i.e., no increase/decrease; % of δ < ROPE, percentage of the posterior distribution less than the lower limit; % of δ in ROPE,
percentage of the posterior distribution in the interval; % of δ > ROPE, percentage of the posterior distribution higher than the upper limit. PSWQ, Penn-State Worry
Questionnaire; PHQ - panic, Patient Health Questionnaire – panic subscale; WI, Whiteley Index; SPS, Social Phobia Scale; SIAS, Social Interaction Anxiety Scale; DASS-D,
Depression Anxiety Stress Scale – Depression Subscale; Y-BOCS, Yale-Brown Obsessive Compulsive Scale; FKS, Body Dysmorphic Symptoms Inventory; EDE-Q, Eating
Disorder Examination Questionnaire; CAHSA, Continuum of Auditory Hallucinations – State Assessment.
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TABLE 4 | Summary statistics for Bayesian posterior distributions regarding changes on the subscale stress of the PHQ (T1 minus T0).

HDIµ HDIδ % of δ

Groups µ σ LL UL δ LL UL % of δ > 0 < ROPE in ROPE > ROPE

GAD 1.58 2.98 1.10 2.06 0.53 0.37 0.72 100 0 0 100

PA 1.49 2.68 0.96 2.01 0.55 0.35 0.77 100 0 0.02 99.99

IA 1.24 2.69 0.54 1.96 0.46 0.19 0.75 99.90 0 3.19 96.81

SAD 1.03 2.73 0.45 1.54 0.38 0.17 0.57 99.98 0 4.96 95.05

DP 1.55 3.10 1.27 1.81 0.50 0.41 0.59 100 0 0 100

OCD 0.92 2.79 0.16 1.56 0.33 0.06 0.57 98.64 0 17.21 82.74

BDD 1.64 2.62 0.88 2.60 0.63 0.30 1.06 100 0 0.30 99.71

ED 1.38 2.75 0.80 1.97 0.50 0.28 0.74 100 0 0.33 99.68

SP 1.35 2.62 0.45 2.30 0.52 0.14 0.94 99.52 0 3.77 96.18

Other 0.83 2.43 0.41 1.24 0.34 0.17 0.52 100 0 5.55 94.46

HC 1.56 2.66 1.37 1.73 0.58 0.51 0.65 100 0 0 100

Contrast MD vs. HC −0.25 −0.55 0.02 −0.09 −0.20 0.01 4.03 2.44 97.57 0

µ, median of posterior distribution of µ; σ, median of posterior distribution of σ; δ, median of posterior distribution of δ; HDIµ, 95% Highest Density Interval for µ with
LL, lower limit and UL, upper limit; HDIδ, 95% Highest Density Interval for δ with LL, lower limit and UL, upper limit; % of δ > 0, percentage of the posterior distribution
that is greater than the comparison value 0, i.e., no increase/decrease; % of δ < ROPE, percentage of the posterior distribution less than the lower limit; % of δ in
ROPE, percentage of the posterior distribution in the interval; % of δ > ROPE, percentage of the posterior distribution higher than the upper limit. GAD, generalized
anxiety disorder; PA, panic disorder and agoraphobia; IA, illness anxiety; SAD, social anxiety disorder; DP, depression; OCD, obsessive–compulsive disorder; BDD, body
dysmorphic disorder ED, eating disorders; SP, schizophrenia spectrum and other psychotic disorders; other, other non-specified mental disorder; HC, healthy controls;
Contrast MD vs. HC, contrast between all participants with a mental disorder (=MD; includes all groups with mental disorders from GAD to other) and healthy controls.

contrast MD vs. HC was accepted. Approximately 99% of
the posterior distribution lay above the upper limit of the
ROPE, indicating that HC reported a stronger decrease in social
contacts than did MD.

For grocery shopping, the analysis revealed that all groups
showed a decreased frequency of grocery shopping per week at
T1 compared to T0 (all HDIs completely outside the ROPE).
The contrast between MD and HC indicated no substantial
differences, as the HDI was completely inside the ROPE.

Perceived Worries, Fears and Quality of
Life
The summary for Bayesian posterior distributions and contrast
analyses regarding personal and general worries, perceived risk
and fear of an infection as well as changes in quality of life related
to Covid-19 are presented in Tables 6, 7.

Null hypotheses for the differences between MD and HC
regarding perceived general worries and the perceived risk of
an infection were accepted, as the HDIs were completely inside
the ROPEs.

Concerning the fear of infection with Covid-19 and the
perceived worries about personal consequences due to Covid-
19, alternative hypotheses were accepted. More specifically, MD
revealed higher fear of an infection and worries about the
personal consequences of Covid-19 than did HC. Regarding
quality of life, the results were inconclusive. No clear trend
toward a difference between MD and HC was found.

DISCUSSION

The present study examined potential changes in symptom
severity, perceived stress levels, behaviors related to Covid-19,

worries, fears and quality of life in individuals with and without
mental disorders in an exploratory manner during the initial
outbreak of Covid-19.

First, regarding symptom severity, an increase in symptom
severity was found for the group of DP, BDD, IA, and GAD
during the outbreak of Covid-19 compared to November
2019. For the group of DP, this result may be corroborated
by theoretical models on the etiology and maintenance of
depression, such as the relevance of critical und uncontrollable
events in terms of learned helplessness (Abramson et al., 1978)
and the lack of response-contingent positive reinforcement
(Lewinsohn, 1974). In our study, participants with DP may have
experienced a loss of positive reinforcement, which could be
attributed to the fact that nearly 82% reported staying at home
most of the time during the outbreak of Covid-19. This behavior
may have led to a further loss of positive reinforcement and
enhanced depressive symptoms, because the imposed restrictions
to reduce the risk of a Covid-19-infection included prohibitions
on social activities, such as seeing friends or visiting sports clubs.
However, the interpretation of the present results is limited by
the fact that our study assessed depressive symptoms in the
group of DP only. Thus, it remains unclear whether the other
mental disorders and HC may also have reported an increase in
depressive symptoms due to Covid-19.

For BDD, the results indicated a trend toward an increase
in symptom severity between November 2019 and the time
of survey completion. In line with cognitive-behavioral models
for BDD (e.g., Wilhelm et al., 2013), spending time at home
in isolation may have led to even stronger selective attention
toward problematic body parts. In turn, this may have activated
an increase in emotions such as shame and anxiety and BDD
symptoms. Moreover, as in BDD, we found a trend toward an
increase in symptoms in individuals with self-reported GAD
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TABLE 5 | Summary statistics for Bayesian posterior distributions regarding changes in behaviors related to hygiene, contacts and grocery shopping (T1 minus T0).

HDIµ HDIδ % of δ

µ σ LL UL δ LL UL % of δ > 0 < ROPE in ROPE > ROPE

Hand washing

GAD 2.64 2.37 2.32 3.08 1.12 0.89 1.37 100 0 0 100

PA 2.62 2.28 2.26 3.10 1.16 0.89 1.45 100 0 0 100

IA 2.55 2.39 2.08 3.08 1.06 0.73 1.42 100 0 0 100

SAD 2.60 2.56 2.22 3.12 1.02 0.78 1.30 100 0 0 100

DP 2.42 2.12 2.19 2.62 1.14 1.01 1.27 100 0 0 100

OCD 2.61 2.73 2.19 3.22 0.96 0.64 1.30 100 0 0 100

BDD 2.61 2.16 2.16 3.21 1.21 0.83 1.77 100 0 0 100

ED 2.55 2.07 2.16 2.98 1.24 0.94 1.59 100 0 0 100

SP 2.53 2.18 2.01 3.13 1.16 0.71 1.71 100 0 0 100

other 2.67 2.15 2.36 3.07 1.25 1.01 1.52 100 0 0 100

HC 2.45 2.04 2.28 2.60 1.20 1.09 1.30 100 0 0 100

Contrast MD vs. HC 0.14 −0.08 0.42 0.06 −0.03 0.20 87.91 0 97.18 2.82

Time washing hands

GAD 3.30 3.67 2.55 4.16 0.90 0.66 1.20 100 0 0 100

PA 3.19 3.67 2.40 4.18 0.87 0.58 1.20 100 0 0 100

IA 2.61 3.28 1.53 3.47 0.78 0.41 1.17 100 0 0.09 99.92

SAD 2.97 2.77 2.35 3.72 1.08 0.75 1.45 100 0 0 100

DP 2.72 2.72 2.42 3.01 1.00 0.87 1.14 100 0 0 100

OCD 2.83 4.26 1.98 3.87 0.67 0.38 1.00 100 0 0 99.98

BDD 2.64 2.36 1.76 3.45 1.12 0.53 1.97 100 0 0 100

ED 2.62 2.29 2.01 3.23 1.14 0.78 1.60 100 0 0 100

SP 2.86 3.03 1.84 4.20 0.95 0.40 1.66 100 0 0 99.94

Other 2.80 2.80 2.28 3.37 1.00 0.77 1.25 100 0 0 100

HC 2.50 2.33 2.28 2.71 1.07 0.96 1.18 100 0 0 100

Contrast MD vs. HC 0.37 −0.02 0.77 0.13 −0.01 0.28 97.57 0 81.34 18.66

Hand disinfection

GAD 0.69 1.65 0.40 1.04 0.42 0.22 0.64 100 0 0.47 99.53

PA 0.57 1.43 0.33 0.88 0.40 0.21 0.62 100 0 0.98 99.02

IA 0.45 1.34 0.12 0.78 0.34 0.09 0.61 99.33 0.02 11.90 88.09

SAD 0.43 1.03 0.21 0.64 0.42 0.21 0.62 99.99 0 2.00 98.00

DP 0.41 1.06 0.31 0.51 0.39 0.29 0.48 100 0 0.03 99.98

OCD 0.44 1.25 0.16 0.74 0.35 0.12 0.59 99.77 0 8.26 91.75

BDD 0.52 1.56 0.19 0.98 0.33 0.11 0.67 99.69 0.02 11.12 88.87

ED 0.46 1.12 0.23 0.72 0.41 0.20 0.65 99.98 0 2.41 97.59

SP 0.49 1.26 0.14 0.92 0.39 0.07 0.80 99.36 0.09 8.25 91.67

Other 0.55 1.42 0.35 0.79 0.38 0.24 0.56 100 0 0.46 99.55

HC 0.40 1.00 0.33 0.48 0.40 0.33 0.47 100 0 0 100

Contrast MD vs. HC 0.10 −0.03 0.25 0.09 -0.02 0.22 93.04 0 94.82 5.18

Social contacts

GAD −9.47 7.58 −11.27 −7.77 −1.25 −1.56 −0.95 0 100 0 0

PA −9.50 8.86 −12.26 −6.70 −1.07 −1.41 −0.74 0 100 0 0

IA −10.48 7.87 −13.45 −7.39 −1.34 −1.97 −0.82 0 100 0 0

SAD −9.57 7.85 −11.79 −7.29 −1.22 −1.62 −0.89 0 100 0 0

DP −10.26 7.77 −11.18 −9.40 −1.32 −1.48 −1.16 0 100 0 0

OCD −8.13 7.84 −11.03 −5.34 −1.04 −1.49 −0.65 0 100 0 0

BDD −13.17 9.04 −18.89 −8.15 −1.45 −2.29 −0.76 0 100 0 0

ED −11.55 8.11 −14.20 −9.04 −1.43 −1.92 −1.02 0 100 0 0

SP −12.60 9.25 −21.38 −6.45 −1.35 −2.41 −0.56 0 99.91 0.09 0

other −13.58 10.06 −15.85 −11.39 −1.35 −1.66 −1.05 0 100 0 0

HC −15.00 9.75 −15.88 −14.10 −1.54 −1.68 −1.40 0 100 0 0

Contrast MD vs. HC 4.11 2.62 5.60 0.45 0.28 0.61 100 0 0.40 99.61

(Continued)
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TABLE 5 | Continued

HDIµ HDIδ % of δ

µ σ LL UL δ LL UL % of δ > 0 < ROPE in ROPE > ROPE

Grocery shopping

GAD −1.36 1.31 −1.62 −1.12 −1.04 −1.30 −0.81 0 100 0 0

PA −1.30 1.23 −1.57 −1.07 −1.06 −1.34 −0.82 0 100 0 0

IA −1.28 1.21 −1.66 −1.01 −1.06 −1.45 −0.78 0 100 0 0

SAD −1.27 1.21 −1.53 −1.06 −1.05 −1.31 −0.83 0 100 0 0

DP −1.15 1.24 −1.26 −1.04 −0.92 −1.04 −0.82 0 100 0 0

OCD −1.09 1.29 −1.35 −0.73 −0.83 −1.08 −0.55 0 100 0 0

BDD −1.26 1.25 −1.69 −0.95 −1.01 −1.42 −0.70 0 100 0 0

ED −1.16 1.33 −1.41 −0.85 −0.86 −1.10 −0.61 0 100 0 0

SP −1.23 1.23 −1.69 −0.88 −1.00 −1.45 −0.65 0 99.98 0 0

other −1.13 1.30 −1.31 −0.91 −0.87 −1.05 −0.68 0 100 0 0

HC −1.15 1.10 −1.23 −1.07 −1.05 −1.14 −0.96 0 100 0 0

Contrast MD vs. HC −0.07 −0.21 0.05 −0.06 −0.18 0.04 12.98 1.75 98.25 0

µ, median of posterior distribution of µ; σ, median of posterior distribution of σ; δ, median of posterior distribution of δ; HDIµ, 95% Highest Density Interval for µ with LL,
lower limit and UL, upper limit; HDIδ, 95% Highest Density Interval for δ with LL, lower limit and UL, upper limit; % of δ > 0, percentage of the posterior distribution that
is greater than the comparison value 0, i.e., no increase/decrease; % of δ < ROPE, percentage of the posterior distribution less than the lower limit; % of δ in ROPE,
percentage of the posterior distribution in the interval; % of δ > ROPE, percentage of the posterior distribution higher than the upper limit; hand washing, frequency of
hand washing per day; time hand washing, time spent washing hands in minutes per day; hand disinfection, frequency of hand disinfection per day; social contacts,
number of social contacts in real life per week; grocery shopping, frequency of grocery shopping per week; GAD, generalized anxiety disorder; PA, panic disorder and
agoraphobia; IA, illness anxiety; SAD, social anxiety disorder; DP, depression; OCD, obsessive–compulsive disorder; BDD, body dysmorphic disorder ED, eating disorders;
SP, schizophrenia spectrum and other psychotic disorders; other, other non-specified mental disorder; HC, healthy controls; Contrast MD vs. HC, contrast between all
participants with a mental disorder (=MD; includes all groups with mental disorders from GAD to other) and healthy controls.

and IA, which may result from the illness-related cognitions of
these mental disorders as a core feature (American Psychiatric
Association, 2018). During the spread of Covid-19, both groups
may have been confronted with their greatest worries (e.g.,
contracting a disease). This, in turn, may have increased their
perceived symptoms. Yet, it is unknown whether the increase in
disorder-specific anxiety is specific to these two groups, as other
studies observed general anxiety to be a common reaction to
pandemics in the general population (e.g., Leung et al., 2005; Li
et al., 2020a; Mazza et al., 2020; Wang et al., 2020a).

Perhaps surprisingly, no changes in the level of OCD and
ED symptoms were found from November 2019 to the current
outbreak of Covid-19. This stands in contrast to recent studies
in patients with ED (Castellini et al., 2020; Schlegl et al.,
2020) and OCD (Davide et al., 2020) before and during the
outbreak of Covid-19, which detected greater impairments
in both mental disorders. Although in the present study,
about 67% of the posterior distribution for OCD and 72%
of the posterior distribution for ED was greater than zero,
most of the posteriors lay within the ROPE, indicating no
trend toward a change in pathology. Moreover, for SP, the
level of psychotic symptoms did not differ between the two
assessed time points. This is in contrast to a recent review on
pandemics (Brown et al., 2020), which assumed an association
between a higher risk of onset of a psychotic episode and
psychosocial stress due to a pandemic. Presumably, this may
be due to group size, as estimations become more precise
as group sizes increase. Since the group of SP was very
small in the present study, a possible difference may be more
pronounced in a larger sample. All of the other analyses on the

remaining mental disorders suggested no substantial changes in
symptom severity.

The second aim of this study was to examine the perceived
stress levels before and during the onset of Covid-19. We
observed a substantial effect for the groups of GAD, PA, DP,
BDD, ED, and HC, while for all other groups there was a
trend toward higher perceived stress levels during the spread
of Covid-19. This is in line with studies on earlier pandemics,
which found high stress levels in the general population (Lau
et al., 2005; Taylor et al., 2008). As no previous studies
have examined stress level symptoms in participants with
mental disorders before and during a pandemic, the present
study is the first to underline the results from the general
population in participants with mental disorders. Furthermore,
we found no differences between participants with and without
mental disorders regarding changes in stress level symptoms
between the outbreak of Covid-19 and before the pandemic.
This seems to be in contrast to a recent study on anxiety-
related and mood disorders, which found higher Covid-19-
related stress in the anxiety group than in participants with
mood disorders and healthy controls (Asmundson et al.,
2020). However, Asmundson et al. (2020) only compared the
recent level of stress related to Covid-19, while the present
study investigated the level of change in psychosocial stress
between November 2019 and the time of the survey. Thus, as
found in the present study, the experience of Covid-19 may
increase psychosocial stress in people with and without mental
disorders to a comparable degree, while the level of stress
may differ between mental disorders and HC, as found by
Asmundson et al. (2020).
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TABLE 6 | Summary statistics for Bayesian posterior distributions regarding
personal and general worries, perceived risk and fear of an infection and quality of
life related to Covid-19.

HDIµ

µ σ LL UL

Personal worries

GAD 3.52 1.10 3.34 3.71

PA 3.14 1.16 2.90 3.37

IA 3.37 1.08 3.02 3.72

SAD 3.00 1.14 2.77 3.23

DP 3.15 1.10 3.06 3.24

OCD 3.07 1.15 2.78 3.37

BDD 3.11 1.07 2.70 3.51

ED 3.14 0.99 2.91 3.37

SP 3.01 1.11 2.46 3.53

Other 2.68 1.04 2.52 2.85

HC 2.78 0.97 2.72 2.84

General worries

GAD 3.86 0.85 3.71 4.01

PA 3.73 0.93 3.58 3.91

IA 3.70 0.90 3.48 3.91

SAD 3.67 0.96 3.49 3.82

DP 3.75 0.97 3.67 3.82

OCD 3.57 0.98 3.29 3.77

BDD 3.69 0.89 3.44 3.92

ED 3.81 0.89 3.64 4.00

SP 3.69 0.91 3.40 3.96

Other 3.67 0.92 3.54 3.79

HC 3.68 0.85 3.63 3.74

Risk of infection

GAD 3.04 0.88 2.94 3.12

PA 3.06 0.91 2.97 3.19

IA 3.06 0.90 2.95 3.21

SAD 3.03 0.89 2.90 3.12

DP 3.05 0.93 3.00 3.12

OCD 3.04 0.88 2.89 3.13

BDD 3.05 0.91 2.93 3.21

ED 3.07 0.92 2.97 3.23

SP 3.05 0.91 2.93 3.22

Other 3.05 0.92 2.96 3.15

HC 3.04 0.92 2.99 3.09

Fear of infection

GAD 3.04 1.14 2.85 3.23

PA 2.83 1.21 2.57 3.07

IA 3.49 1.16 3.05 3.92

SAD 2.60 1.07 2.38 2.83

DP 2.36 1.07 2.28 2.45

OCD 2.68 1.18 2.36 3.01

BDD 2.53 1.16 2.03 3.03

ED 2.36 1.17 2.08 2.66

SP 2.56 1.10 1.88 3.17

Other 2.31 1.00 2.16 2.47

HC 2.16 0.94 2.10 2.22

Quality of life

GAD 3.74 1.09 3.57 3.92

(Continued)

TABLE 6 | Continued

HDIµ

µ σ LL UL

PA 3.60 1.21 3.39 3.82

IA 3.63 1.18 3.33 3.93

SAD 3.34 1.11 3.11 3.56

DP 3.63 1.21 3.53 3.72

OCD 3.50 1.18 3.23 3.76

BDD 3.62 1.14 3.27 3.97

ED 3.49 1.23 3.23 3.73

SP 3.49 1.16 3.04 3.88

Other 3.42 1.16 3.25 3.59

HC 3.74 0.96 3.69 3.80

µ, median of posterior distribution of µ; σ, median of posterior distribution of σ;
δ, median of posterior distribution of δ; HDIµ, 95% Highest Density Interval for µ

with LL, lower limit and UL, upper limit; personal worries, rating of the perceived
worries about personal consequences due to Covid-19; general worries, rating of
the perceived worries about consequences for society due to Covid-19; risk of
infection, rating of the perceived risk of contracting Covid-19; fear of infection,
rating of the perceived fear of contracting Covid-19; GAD, generalized anxiety
disorder; PA, panic disorder and agoraphobia; IA, illness anxiety; SAD, social
anxiety disorder; DP, depression; OCD, obsessive–compulsive disorder; BDD,
body dysmorphic disorder; ED, eating disorders; SP, schizophrenia spectrum and
other psychotic disorders; other, other non-specified mental disorder; HC, healthy
controls.

The third aim was to investigate potential changes in behaviors
related to Covid-19. Across all groups, participants with and
without mental disorders seemed to implement behaviors which
were recommended to avoid contracting Covid-19. These results
are in line with Lau et al. (2005), who reported preventive
behavior in 66.7% of their total sample during the SARS
outbreak of 2003 in Hong Kong. In our study, the results
indicated a higher frequency of hand washing and more
time spent on hand washing for all participants with mental
disorders. Moreover, all participants showed a higher increase
in their frequency of hand washing between November 2019
and the current situation. The analysis for hand disinfection
revealed that GAD, PA, SAD, DP, ED, other and HC showed
an increased frequency of hand disinfection during the outbreak
of Covid-19 compared to November 2019. No differences were
found between participants with mental disorders and HC
regarding the frequency of hand washing and disinfection as well
as the time spent on hand washing. One may also have expected
an increase in the frequency of hand disinfection for the group
of IA and OCD, as persons suffering from these disorders fear
contracting diseases. For these groups, medians for δ > 0.30 were
observed, but the length of HDI was substantial. Only a trend
in the expected direction was observed. The results for hand
washing and disinfection may explain the lack of increase of OCD
symptoms within the respective group, which is in contrast to
the study by Davide et al. (2020). In our study, a higher level
of hand washing and hand disinfection was observed among
many groups during the outbreak of Covid-19 compared to
November 2019. Washing and disinfection behaviors are related
to OCD (American Psychiatric Association, 2018). In the current
outbreak of Covid-19, these behaviors may have been considered
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TABLE 7 | Summary statistics for Bayesian posterior distributions for contrast between participants with and without mental disorders regarding personal and general
worries, perceived risk and fear of an infection and quality of life related to Covid-19.

HDIµ HDIδ % of δ

µ LL UL δ LL UL % of δ > 0 < ROPE in ROPE > ROPE

Personal worries

Contrast MD vs. HC 0.33 0.22 0.46 0.32 0.21 0.44 100 0 1.78 98.22

General worries

Contrast MD vs. HC 0.03 −0.06 0.11 0.03 −0.06 0.13 73.34 0 99.98 0.02

Risk of infection

Contrast MD vs. HC 0.01 −0.05 0.08 0.01 −0.06 0.08 61.33 0 100 0

Fear of infection

Contrast MD vs. HC 0.52 0.39 0.65 0.50 0.37 0.63 100 0 0 100

Life quality

Contrast MD vs. HC −0.20 −0.31 −0.08 −0.19 −0.29 −0.08 0.03 39.49 60.51 0

µ, median of posterior distribution of µ; σ, median of posterior distribution of σ; δ, median of posterior distribution of δ; HDIµ, 95% Highest Density Interval for µ with LL,
lower limit and UL, upper limit; HDIδ, 95% Highest Density Interval for δ with LL, lower limit and UL, upper limit; % of δ > 0, percentage of the posterior distribution that
is greater than the comparison value 0, i.e., no increase/decrease; % of δ < ROPE, percentage of the posterior distribution less than the lower limit; % of δ in ROPE,
percentage of the posterior distribution in the interval; % of δ > ROPE, percentage of the posterior distribution higher than the upper limit; personal worries, rating of
the perceived worries about personal consequences due to Covid-19; general worries, rating of the perceived worries about consequences for society due to Covid-19;
risk of infection, rating of the perceived risk of contracting Covid-19; fear of infection, rating of the perceived fear of contracting Covid-19; Contrast MD vs. HC, contrast
between all participants with a mental disorder (=MD; includes all groups with mental disorders from GAD to other) and healthy controls.

as a normal reaction, explaining our findings of increased hand
washing and disinfection in nearly all groups, but no substantial
change in the symptom severity of OCD.

Regarding grocery shopping and social contacts, these
behaviors also seemed to be influenced by restrictions due to
Covid-19, with all groups reporting a lower frequency of both
behaviors during the outbreak of Covid-19 than before. While
all participants had fewer contacts during the outbreak of Covid-
19, the reduction in the number of contacts was greater for HC
than for participants with mental disorders. Moreover, the results
indicated that participants with mental disorders worried more
about personal consequences due to Covid-19 than did HC and
showed a higher fear of infection. However, the outbreak of
Covid-19 seems to influence the perceived risk of an infection
as well as quality of life equally in participants with mental
disorders and HC.

The current study has some limitations. First, sample sizes of
IA, BDD and SP were quite small, which may have introduced
a greater HDI and therefore a greater uncertainty. As reported
prevalences for these disorders are quite small (IA: 1.3–10%;
BDD: 2.4%; SP: 0.3–0.7%; American Psychiatric Association,
2018), our sample sizes may reflect the proportion in the
general population. Sample sizes should be increased for more
accurate estimates. Moreover, dropouts on the landing page
and during the study were quite high (presumed reasons:
curiosity, comparatively long duration, put off by the length
of the informed consent). Nonetheless, it is not unusual for
online studies to report larger dropouts than lab-based studies
(Birnbaum, 2004; Hochheimer et al., 2019).

Second, data for November 2019 were assessed retrospectively,
which might have introduced a memory bias in terms of
remembering disorder-specific symptoms, stress and behaviors.
A study by Safer and Keuler (2002) reported that psychotherapy
patients reliably recalled their pre-therapy distress, but also found

a bias toward overestimating pre-therapy distress, while healthy
individuals showed no over- or underestimation of recalled
distress. Other research has reported similar results regarding
an overestimation of recalled emotions (e.g., Smith et al., 2006,
2008; Levine et al., 2009). In the current study, a recall of
the number of life events was implemented (e.g., looking at
one’s calendar, photos on one’s smartphone, and diaries) to help
participants to remember their thoughts, feelings and behaviors.
Due to the sudden spread of Covid-19, it was not possible to
implement a longitudinal design with our participants before
the outbreak, and the present approach was the best procedure
available to assess potential deterioration in mental disorders and
healthy controls. However, further studies are needed concerning
the longitudinal impact of pandemics like Covid-19 on the
prevalence and course of mental disorders. The findings of this
study showed a clear trend toward an association of Covid-
19 with a meaningful worsening of symptoms for DP, GAD,
IA, and BDD. However, it remains unclear how symptoms
of mental disorders behave over the course of time. From a
neuroanatomical perspective, studies on the impact of pandemics
on genetic liability (e.g., Fusar-Poli et al., 2014) and neuronal
networks might be a promising approach, as symptoms may
worsen the longer the pandemic continues.

Third, participants were assigned to their groups by self-
identifying their mental disorder. A clinical diagnosis or a
structured clinical interview would have been the gold standard,
and biased self-identification in the present study cannot be
completely excluded. In line with the procedure of Hartmann
et al. (2019), we provided short descriptions of the respective
mental disorders based on the main criteria of the Diagnostic
and Statistical Manual of Mental Disorders – fifth edition
(American Psychiatric Association, 2018) and asked participants
to select their experienced disorder. It cannot be ruled out
that participants actually suffered from another mental disorder
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or chose the mental disorder with the highest current burden
in the case of comorbidity. For instance, participants may
have selected DP when they were actually suffering from a
bipolar disorder and currently experiencing a depressive episode.
Moreover, previous and current research on pandemics has
shown that during pandemics, negative emotions are reported
to a higher degree among the general population (e.g., Leung
et al., 2005; Li et al., 2020b; Tian et al., 2020), among infected
persons (e.g., Cheng et al., 2004; Jeong et al., 2016), and
among populations with mental disorders (e.g., Van Rheenen
et al., 2020). Therefore, an influence of the participants’ current
mood on their self-identification might have created a bias
toward a self-diagnosis. Nevertheless, some studies found self-
identification to be quite accurate for depressive and bipolar
disorder (Kupfer et al., 2002; Sanchez-Villegas et al., 2008; Stuart
et al., 2014). Furthermore, as we examined only a particular
selection of mental disorders, participants may have chosen a
specific mental disorder as posing the currently highest burden,
while actually suffering from a different mental disorder that was
not assessed, such as addiction, posttraumatic stress disorder or
a personality disorder. In addition, for PA, only symptoms of a
panic attack were investigated, while we did not assess avoidance
or safety behaviors. Additionally, participants who were partially
remitted or subthreshold at the time of the assessment were
also included in the respective disorder-specific samples, as it
was not possible to determine the time point from which their
symptoms had improved. Nevertheless, these participants still
reported symptoms belonging to the reported mental disorder, as
they were asked to choose the specific mental disorder only if they
were currently suffering from it. For future studies, it might be
useful to investigate the impact of pandemics on the subgroups or
to differentiate between individuals with different medication or
treatments related to the specific mental disorders. Furthermore,
MD and HC were not matched in this study. Matching groups
was not possible because of the short period of time for data
collection and conducting the study. Hence, we decided in favor
of a large sample. Moreover, more women enrolled in both
groups than men, which may reflect a natural gender bias, as
women are more likely to be affected by anxiety, eating and
mood disorders (American Psychiatric Association, 2018), and
are also more likely to participate in studies (Dunn et al., 2004).
Furthermore, a higher percentage of HC reported a relationship
than MD, which might be explained by the finding that being
single is associated with increased rates of different mental
disorders in both sexes (Klose and Jacobi, 2004). Finally, the
recruitment and assessment method may have led to a selection
bias. However, due to the general situation in Germany (e.g.,
restrictions on social distancing, many inpatient and outpatient
treatment facilities were partially or fully closed, people were
staying at home), we had to implement an online assessment and
could not collect data in the laboratory.

Notwithstanding the aforementioned limitations, the
results of the present study give rise to some theoretical
and practical implications. In the future, zoonotic
pandemics are highly likely, as about 75% of all new
emerging diseases are carried from animals to humans
(United Nations Environment Program, 2020). Therefore,

the influence of pandemics on mental health is set to increase,
which emphasizes the need to strengthen current findings and
theories. In particular, it might be useful to integrate new findings
into a model on the impact of pandemics on mental disorders,
which includes risk factors of new incidences and symptom
deterioration, disorder-specific features or the impact of social
isolation and fears of infection.

Furthermore, as our findings suggest an impact of Covid-19
on people both with and without mental disorders, both groups
could benefit from offers of support. For instance, governments
could provide the general population with information about
typical reactions during a pandemic. This “help for self-
help” could include psychoeducation on mood and emotional
responses during times of major changes, the impact of isolation,
quarantine and loss of positive reinforcement, as well as
information on supportive behaviors, such as implementing a
daily structure, looking for personal resources at home and
retaining social contact via telephone or internet. Moreover,
therapy professionals should sensitively consider the impact of
a pandemic for each patient individually and try to maintain
a therapeutic contact in case of need during a pandemic. As
it is often necessary to avoid face-to-face contact, E-Health
programs and online therapy seem to be a promising approach,
since recent research has found evidence for the efficacy and
highlighted the advantages of online therapy or consultation
services (e.g., Orman and O’Dea, 2018; Andersson et al.,
2019). Other types of online support (e.g., online therapy,
online consultation, online self-help groups) should be set up
in advance before a pandemic, enabling people to familiarize
themselves with them. Furthermore, the implementation of a
crisis line for telephone consultation with professionals (e.g.,
trained persons, psychologists, doctors) for affected people may
be useful, especially for people without internet access.

To conclude, the present study was the first to examine
the perceived impact of Covid-19 on symptoms of GAD, PA,
IA, SAD, DP, OCD, BDD, ED, and SP. It adds knowledge
on the perceived impact of pandemics on people with mental
disorders. Only DP, GAD, IA, and BDD showed a trend toward
an increase in symptom severity as a reaction to Covid-19. All
groups revealed higher perceived stress levels during the current
situation and reported changes in their behaviors regarding
hygiene and a reduced frequency of social contacts and grocery
shopping. Additionally, higher personal worries and a higher
fear of contracting Covid-19 were found among people with
self-identified mental disorders compared to HC. This study
emphasizes the need for further studies to investigate the
longitudinal impact of Covid-19 on people with and without
mental disorders. Future supportive programs could benefit from
these results, as they may establish special psychosocial services
as a reaction to a pandemic, such as consultation and therapy via
internet and telephone.
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in Responding to COVID-19
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Department of Psychology, Ithaca College, Ithaca, NY, United States

Prevention focus is a self-regulatory orientation that serves the need for security, and
promotion focus is a self-regulatory orientation that serves the need for growth. From
mid-March to early April 2020, did people judge prevention focus to be more useful than
promotion focus for responding to COVID-19? Our study tested and showed support
for this hypothesis with 401 American and Canadian participants, who we sampled
in 100-person waves on the first 4 Thursdays of the pandemic. For this study, we
developed a new measure of the judged usefulness of promotion and prevention focus.
Additionally, results showed that the judged usefulness of promotion and prevention
focus related positively to support of the psychological needs for autonomy and
relatedness, respectively, in responding to COVID-19. Exploratory analyses showed
that day-to-day differences in autonomy, competence, and relatedness support and
in promotion and prevention focus tended to be small, which is notable given the large-
scale changes to social distancing, employment, and media coverage of the virus during
this time. Our research could be useful for crafting persuasive advocacy and narrative
communications that encourage social distancing to protect others about whom people
care most.

Keywords: need-support model, regulatory focus theory, self-determination theory, goals and motivation, self-
regulation

INTRODUCTION

In early March 2020, before the World Health Organization declared COVID-19 a pandemic,
China and Italy had already issued widespread stay-at-home orders (World Health Organization,
2020a,b). That month, leaders in the United States and Canada also were encouraging people to
socially distance, and widespread stay-at-home orders had begun in these countries (Hauck et al.,
2020; Mervosh et al., 2020; Rev, 2020). Social distancing and following stay-at-home orders required
being careful, exerting self-control, and doing what was expected: responsibilities deemed necessary
for protecting oneself and others from the virus (Centers for Disease Control and Prevention,
2020c). According to regulatory focus theory, prevention focus is a self-regulatory orientation that
serves the fundamental survival need of security (Higgins, 1997, 1998). It involves using vigilant
strategies such as avoiding things that can be harmful (e.g., Freitas and Higgins, 2002) in order
to protect the self and others, and fulfill responsibilities, duties, and obligations (for reviews, see
Higgins, 1997, 1998; Molden et al., 2007; Scholer et al., 2019a). Regulatory focus theory proposes
that promotion focus, in contrast, serves the fundamental survival need for growth (Higgins,
1997, 1998). It involves eagerly approaching things that are helpful (e.g., Freitas and Higgins,
2002) to fulfill hopes and aspirations. Regulatory focus theory has been applied to many outcomes
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pertaining to judgment, decision-making, and information
processing in many domains such as health, relationships, work,
and education (for reviews, see Higgins, 1997, 1998; Molden
et al., 2007; Ludolph and Schulz, 2015; Scholer et al., 2019a). The
current research appears to be the first to examine regulatory
focus in the context of responding to COVID-19, and we
predicted that participants would judge prevention focus to be
more useful than promotion focus for responding to the virus.

The extraordinary circumstances caused by the COVID-19
pandemic offered a unique opportunity to test hypotheses about
regulatory focus and its relationship with the three fundamental
psychological needs proposed by self-determination theory:
autonomy, competence, and relatedness (Deci and Ryan, 2000;
Ryan and Deci, 2017). Autonomy-supportive circumstances
help one do what one really wants to. Competence-supportive
circumstances help one feel capable of taking on and mastering
hard problems. Relatedness-supportive circumstances help one
feel close and connected to others. Self-determination theory
proposes that these three needs are important for psychological
well-being and optimal motivation for long-term goal pursuit,
and a large body of research supports this hypothesis in areas such
as health, close relationships, work, school, the arts, and sport
(for reviews, see Deci and Ryan, 2000, 2008; Ryan and Deci, 2008,
2017; Vansteenkiste et al., 2020).

The hypotheses we tested about relationships between
regulatory focus and psychological need support came from the
need support model (Vaughn, 2017), which bridges regulatory
focus theory (Higgins, 1997, 1998) and self-determination theory
(Deci and Ryan, 2000; Ryan and Deci, 2017). This model proposes
that when people are in a promotion focus, they are motivated
to view their circumstances in ways that encourage eagerness—
that is, as being more supportive of autonomy, competence,
and relatedness (Vaughn, 2017). These relationships can occur
because eagerness helps individuals in a promotion focus feel that
what they are doing is valuable and motivating (e.g., Higgins,
2000, 2005). Additionally, when people view their circumstances
as more need-supportive, they are more likely to become
promotion-focused to capitalize on opportunities for growth.
Research on the need-support model corroborates this hypothesis
especially strongly for autonomy support (Vaughn, 2017, 2019;
Vaughn et al., 2020; also see Kim et al., 2019). The positive
relationship between promotion focus and autonomy support
may occur, in part, because promotion focus often involves
viewing goals as hopes and aspirations, and autonomy support
involves viewing circumstances as providing opportunities to
pursue what one ideally would like to do (e.g., Vaughn, 2018,
2019; Vaughn et al., 2020).

The need-support model also proposes that when people
are in a prevention focus, they are motivated to view their
circumstances in ways that encourage vigilance—specifically,
as being less supportive of needs for autonomy, competence,
and relatedness (Vaughn, 2017). These relationships can occur
because vigilance helps individuals in a prevention focus to feel
that what they are doing is valuable and motivating (e.g., Higgins,
2000). Conversely, when people view their circumstances as less
need-supportive, they are more likely to become prevention
focused to maintain the good things they have. Research on

the need-support model corroborates this hypothesis particularly
for autonomy and relatedness support (Vaughn, 2017, 2019;
Vaughn et al., 2020). The finding that prevention focus associates
negatively with autonomy and relatedness support may occur, in
part, because prevention focus involves viewing goals as duties
and “oughts,” which people often view as not very autonomy
supportive (e.g., Deci and Ryan, 2000; Koestner et al., 2002;
Milyavskaya et al., 2014; Chen et al., 2015; Ryan and Deci, 2017;
Vansteenkiste et al., 2020). Fulfilling duties and obligations may
also be especially important for maintaining relationships with
people to whom one does not feel close (e.g., Vaughn, 2018,
2019). Research on the need-support model has also shown that
prevention-focused experiences often are high in competence
support compared to experiences without any specific need
support, which may occur because people need to feel competent
if they are to self-regulate (Vaughn, 2017, 2019; Vaughn et al.,
2020).

Earlier research testing the need-support model used
retrospective reports on everyday types of activities (Vaughn,
2017, 2019; Kim et al., 2019; Vaughn et al., 2020) and performance
tasks in controlled experiments (Vaughn, 2017). We based
hypotheses about need support and regulatory focus in
responding to COVID-19 on this earlier research (especially
Vaughn, 2017, Study 2):

• When controlling for relationships between the types of
need support, autonomy support will relate significantly
and positively to promotion focus.

• When controlling for relationships between the types of
need support, autonomy and relatedness support will relate
significantly and negatively with prevention focus, and
competence support will relate significantly and positively
with prevention focus.

These hypotheses were tentative for several reasons. One is
that responding to COVID-19 is different from any personal
experience or experimental task studied in earlier research.
Another is that we examined judgments of current need support
and usefulness of promotion and prevention focus rather than
retrospective reports of need support and regulatory focus (c.f.,
Vaughn, 2017, 2019; Kim et al., 2019; Vaughn et al., 2020). We
assessed prospective rather than retrospective regulatory focus
because when we were designing the study, many people in the
United States and Canada had not yet taken many actions to
protect themselves or others from COVID-19.

Thus, to test hypotheses about the judged usefulness of
promotion and prevention focus for responding to COVID-19,
we developed a new measure. It included items about attention
to hopes/ideals and duties/oughts, which are the most common
ways to operationally define promotion and prevention focus
(e.g., Summerville and Roese, 2008; Hodis, 2017). We also based
items on research about regulatory focus and openness to new
experiences (Vaughn et al., 2008), how regulatory focus relates
to episodes of exploration and self-control (Manczak et al., 2014;
Vaughn et al., 2020), and questionnaire measures of chronic and
situational regulatory focus (Higgins et al., 2001; Lockwood et al.,
2002; Ouschan et al., 2007; Wallace et al., 2009; Haws et al., 2010;
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Fay et al., 2019). We expected that participants would judge
prevention focus to be more useful than promotion focus for
responding to COVID-19, and our test of this hypothesis served
as a test of the validity of our new measure.

The current research took place on the first 4 Thursdays
of the COVID-19 pandemic (March 12, 19, 26, and April 2,
2020), and each day of data collection served as a check on
the replicability of the results on the other days. We took a
different sample of 100 participants on each day, which meant
that any differences between days of the study could reflect
the degree of virus spread, messages about how to respond,
impacts on employment and relationships, and other confounded
factors. Given the widespread shutdowns and messaging from
leaders during this time (Hauck et al., 2020; Mervosh et al., 2020;
Rev, 2020), finding no differences in need support or regulatory
focus would be surprising and noteworthy. We expected that
if there were between-week differences in need support and
subjective usefulness of promotion and prevention focus, they
might correspond to some degree with the start of widespread
stay-at-home orders. Such orders could reduce people’s sense
of choice and subjective competence in how to respond to
COVID-19, as well as their sense of feeling close and connected
to others when responding to the virus. If so, there could be
lower support for autonomy, competence, and relatedness in
responding to COVID-19 as the study went on. Judged usefulness
of prevention focus for responding to COVID-19 could increase
if the pandemic touched more people’s lives directly over time,
which could go along with lower judged usefulness of promotion
focus for responding to the virus. Because no one knew in
advance what would happen over the first 4 Thursdays of the
pandemic, our tests of differences between days of the study
were exploratory and interpretation of such differences remain
tentative for the purpose of hypothesis generation. Our questions
were:

• What actions did participants take most to deal with
COVID-19, and what differences were there across weeks
of the study?

• How did need support and judged usefulness of promotion
and prevention in responding to COVID-19 differ between
the days of the study?

MATERIALS AND METHODS

We collected data from 100 different participants on each of
the first 4 Thursdays of the pandemic, to ensure that we had
the same sized sample each time. Participants resided in the
United States and Canada.

Reporting
Approval was obtained from the ethics committee of Ithaca
College. The procedures used in this study adhere to the
tenets of the Declaration of Helsinki. We report how we
determined our sample size, as well as all data exclusions,
all manipulations, and all measures in the study. This study
was not preregistered. For data analyses, we used SPSS 26,

apaTables (Stanley and Spence, 2018), and jamovi (The jamovi
project, 2019, Version 1.1.9). The data files, data dictionaries,
and materials for the current investigation are available at https:
//osf.io/8ek2w/. We conducted sensitivity power analyses with
G∗Power (Faul et al., 2007), and the results of these power
analyses are in the relevant parts of the results section.

Participants and Recruiting
The target sample size was 400 participants, based on available
research funds. We recruited participants through Prolific, where
we set the criteria for participation. Participants had to be at least
18 years old, live in the United States or Canada, and have English
as their first language. They also had to have an acceptance rate
on Prolific studies of at least 95%, and to have not done any
of our lab’s prior studies on Prolific. To reduce variability in
written responses, they had to do the study on a tablet or desktop
computer rather than a phone. The study took approximately
8 min, so respondents received USD $0.88 for participating.

Our goal was to collect data from 100-person subsamples on 4
days during the first 4 weeks of the COVID-19 pandemic: March
12 (the day after the World Health Organization declared the
pandemic), March 19, March 26, and April 2. Data collection
on these dates occurred between noon and 4:00 p.m., Eastern
Standard Time. Two participants on March 19 were excluded
because they provided written responses that were not fluent
or did not make sense, and we replaced them on that day.
One participant on April 2 was replaced by Prolific, but they
provided complete data, so we compensated this participant and
used their data.

In the final sample of 401 participants, 286 (71.3%) resided
in the United States, and 211 (52.6%) identified as female.1

Mean age was 32.4 years. Participants selected the racial
and ethnic categories to which they belonged; 343 selected
White (85.5%), 33 selected Asian (8.2%), 27 selected Black
or African American (6.7%), 19 selected Hispanic or Latinx
(4.7%), four selected Native American or Alaska Native (1%),
and three selected “other” (0.7%). The methodology and
data files at https://osf.io/8ek2w/contain the other background
information we collected, including education, occupation, and
state/province/territory of residence.

Materials
Writing Task
The first page of stimulus materials was titled “Your Personal
Responses to the COVID-19 Pandemic.” It stated, “First, we
would like to learn about how you personally are responding
to the COVID-19 coronavirus pandemic. This is a general
question, and you can write about your thoughts, feelings, and/or
behaviors. Please take a minute or two and write about your
responses to this pandemic.”

Need Support
The second page of stimulus materials automatically piped in
what the participants wrote on the first page and asked them

1No state, province, or territory had a majority of participants. Ontario had the
most with 61 participants (15.2%), followed by Florida with 23 (5.6%), Texas with
22 (5.4%), New York with 18 (4.4%), and Pennsylvania with 13 (3.2%).
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to rate how much they agreed with 18 statements about their
responses to the COVID-19 pandemic (1 = strongly disagree,
7 = strongly agree). These statements were the Balanced Measure
of Psychological Needs (BMPN; Sheldon and Hilpert, 2012),
which contains six-item subscales that measure support for
autonomy (e.g., “I am really doing what interests me,” “There are
people telling me what I have to do”; reverse-scored), competence
(e.g., “I take on and master hard challenges,” “I do stupid
things that make me feel incompetent”; reverse-scored), and
relatedness (e.g., “I feel close and connected with other people
who are important to me,” “I feel unappreciated by one or more
important people”; reverse-scored). After appropriate reverse
scoring, we calculated an index for each subscale by taking the
mean of the relevant items. Table 1 shows the Cronbach’s alphas
for these indexes.

Judged Usefulness of Promotion and Prevention
The third page of stimulus materials automatically piped in what
the participants wrote on the first page. It asked participants
to “Please indicate how much each of the following would

TABLE 1 | Cronbach’s alphas, means, standard deviations, and correlations.

Day and variable Cronbach’s α M SD 1 2 3 4

All Thursdays combined (N = 401)

1. Autonomy 0.70 4.03 1.03

2. Competence 0.80 4.78 1.06 0.46**

3. Relatedness 0.74 4.94 1.04 0.53** 0.60**

4. Promotion 0.77 3.68 1.25 0.29** 0.12* 0.14**

5. Prevention 0.74 5.60 0.86 0.06 0.12* 0.25** 0.03

March 12 (N = 100)

1. Autonomy 0.68 4.46 0.96

2. Competence 0.79 4.71 1.05 0.60**

3. Relatedness 0.74 5.04 1.06 0.59** 0.66**

4. Promotion 0.77 3.62 1.08 0.24* 0.16 0.13

5. Prevention 0.67 5.36 0.79 0.14 0.19 0.21* 0.05

March 19 (N = 100)

1. Autonomy 0.70 3.99 1.03

2. Competence 0.76 4.83 1.00 0.54**

3. Relatedness 0.76 5.07 1.04 0.47** 0.64**

4. Promotion 0.80 3.52 1.33 0.34** 0.02 0.12

5. Prevention 0.72 5.85 0.79 0.06 0.19 0.29** 0.04

March 26 (N = 100)

1. Autonomy 0.66 3.89 0.95

2. Competence 0.83 4.77 1.12 0.43**

3. Relatedness 0.72 4.81 1.01 0.46** 0.60**

4. Promotion 0.76 3.73 1.22 0.22* 0.15 0.06

5. Prevention 0.75 5.48 0.87 0.15 0.00 0.21* −0.05

April 2 (N = 101)

1. Autonomy 0.75 3.79 1.07

2. Competence 0.80 4.81 1.08 0.38**

3. Relatedness 0.74 4.85 1.05 0.58** 0.53**

4. Promotion 0.76 3.87 1.34 0.42** 0.15 0.28**

5. Prevention 0.78 5.73 0.89 0.06 0.10 0.32** 0.08

M and SD represent mean and standard deviation, respectively. * indicates
p < 0.05. ** indicates p < 0.01.

support or impair how you respond to the COVID-19 pandemic.”
Participants responded on a 7-point scale (1 = strongly impair,
4 = neither impair nor support, 7 = strongly support). Five
items represented promotion (e.g., “Being spontaneous”) and
five represented prevention (e.g., “Exerting self-control”). Table 2
shows these items.

We submitted the 10 judged usefulness items to an exploratory
factor analysis using maximum likelihood estimation and direct
oblimin rotation, with delta = 0. The Kaiser-Meyer-Olkin
measure showed that the sampling was adequate, KMO = 0.781.
Bartlett’s test of sphericity showed that the correlation structure
was adequate for analyses, χ2(45) = 1122.02, p < 0.001. Table 1
shows the pattern-matrix factor loadings and the communalities
for the items. These factors together accounted for 43.25% of the
variance, and the promotion and prevention factors correlated at
r = 0.072. Each item loaded > 0.40 on only one factor, except for
“Being enthusiastic.” We had expected the enthusiasm item and
the other four promotion items to load only on the promotion
factor, and five items to load on the prevention factor.

To maximize ease of interpreting the results with the
promotion and prevention measures in this study, we did not
include “Being enthusiastic” in either the promotion index or the
prevention index. Instead, we analyzed this item separately, as
described below. When we re-ran the factor analysis without this
item, KMO = 0.755 and χ2(36) = 945.26, p < 0.001. The resulting
promotion and prevention factors accounted for 43.61% of the
variance, and they correlated at r = −0.003.2 Table 2 shows the

2G∗Power does not include factor analysis. However, 200 participants are enough
to support an exploratory factor analysis under moderately good conditions
(communalities of 0.40–0.70, with at least three measured variables per theorized
factor; Fabrigar and Wegener, 2012). Several of the communalities in our analyses
were slightly below this range, and 400 participants can support an exploratory
factor analysis under these conditions (Fabrigar and Wegener, 2012).

TABLE 2 | Communalities and factor loadings from the exploratory factor analysis
on usefulness of promotion and prevention focus.

Factor Communalities

Item 1 2 Initial Extracted

6. Being spontaneous 0.769 −0.021 0.456 0.589

8. Not missing out on anything good 0.724 −0.109 0.429 0.525

10. Doing what I would ideally like to 0.649 −0.019 0.347 0.420

2. Trying new things just because
they could be interesting

0.577 0.030 0.290 0.337

4. Being enthusiastica 0.425 0.447 0.361 0.407

3. Exerting self-control −0.043 0.723 0.411 0.520

5. Fulfilling my duties and obligations 0.249 0.638 0.451 0.491

7. Doing what is expected of me 0.129 0.602 0.394 0.391

9. Being careful −0.199 0.606 0.311 0.390

1. Not making mistakes −0.156 0.492 0.222 0.255

N = 401. Maximum likelihood exploratory factor analysis and direct oblimin rotation
with delta = 0. Loadings are from the pattern matrix, and loadings over 0.40 are in
bold font. Factor 1 represents judged usefulness of promotion focus, and Factor 2
represents judged usefulness of prevention focus. aThis item unexpectedly loaded
on both factors and was not retained in the promotion and prevention indexes, to
maximize ease of interpreting results with these indexes.
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Cronbach’s alphas for the final promotion and prevention indexes
and the need-support indexes.

Actions Already Taken
The fourth page of stimulus materials asked participants to
indicate (yes or no) which of 20 actions they had already taken
to respond to the COVID-19 pandemic. We got these actions
from looking at web pages on this topic in early March (Centers
for Disease Control and Prevention, 2020b; Reinstein, 2020; Ries,
2020) and choosing actions that did not assume that someone
in the home was already sick. Table 6 shows these actions.3 The
actions did not include wearing a face mask, because in March
2020, organizations such as the World Health Organization did
not recommend this for the general public (e.g., Lacina, 2020).

RESULTS

After providing descriptive statistics and correlations between
need support and regulatory focus, we describe the analyses that
tested our hypotheses. Then we describe the exploratory analyses
of differences between weeks of the study. Because of the large
number of results, we provide most of the statistics in tables. We
describe sensitivity power analyses in footnotes to make it easier
to follow the main results.

Descriptive Statistics and Correlations
for Need Support and Regulatory Focus
Table 2 shows the Cronbach’s alphas and descriptive statistics for
the measures of need support and usefulness of promotion and
prevention focus, as well as correlations between these measures.
This table displays results for the entire sample and for each week.
Support for autonomy, competence, and relatedness tended to
correlate strongly (as in other research, e.g., Vaughn, 2017).
The strongest correlations with promotion were with autonomy
support, and the strongest correlations with prevention were with
relatedness support.4

Tests of Hypotheses
Relative Usefulness of Promotion and Prevention
Focus
We expected that participants would judge prevention focus to be
more useful than promotion focus for responding to COVID-19.
As shown in Table 3 and Figure 1, this hypothesis was supported.
The differences between promotion and prevention in the paired-
samples t-tests were very large, both overall and within each day
of the study (ds > 1.10).5

3The table order is determined by the best order for the “Results” section.
4We did sensitivity power analyses for bivariate normal correlations. According
to G∗Power, 401 participants provide 80% power to detect a Pearson r of 0.14,
p = 0.05, two-tailed. One hundred participants provide 80% power to detect a
Pearson r of 0.28, p = 0.05, two-tailed.
5According to G∗Power, 401 participants provide 80% power to detect a difference
in a paired-samples t-test of d = 0.14, p = 0.05, two-tailed, and 100 participants
provide 80% power to detect a difference in a paired-samples t-test of d = 0.28,
p = 0.05, two-tailed.

TABLE 3 | Tests of differences between judged usefulness of promotion and
prevention focus for responding to COVID-19.

Day t df p Mean diff. SD diff. 95% CI d

All Thursdays
combined

25.81 400 <0.001 1.92 1.49 [1.77, 2.07] 1.29

March 12 13.38 99 <0.001 1.75 1.31 [1.49, 2.01] 1.34

March 19 15.37 99 <0.001 2.33 1.52 [2.03, 2.63] 1.54

March 26 11.45 99 <0.001 1.76 1.53 [1.45, 2.06] 1.14

April 2 12.09 100 <0.001 1.85 1.54 [1.55, 2.16] 1.20

Positive numbers indicate higher scores for prevention. CI, confidence interval; d,
Cohen’s d.

FIGURE 1 | Judged usefulness of promotion and prevention focus for
responding to COVID-19 as a function of the day of the study. Error bars
represent 95% confidence intervals.

Regulatory Focus as a Function of Need Support
As expected, autonomy support in responding to COVID-19
was the only significant predictor of the judged usefulness of
promotion focus for responding to the virus, when accounting
for relationships between the types of need support and the
usefulness of prevention focus.6 This relationship was statistically
significant in the total sample and in each day of data collection
except March 12. Also as expected, this relationship was positive,
both overall and within each week of the study. Table 4
shows the results of the multiple regression analyses on the
promotion measure.

Unexpectedly, the only significant predictor of the judged
usefulness of prevention focus for responding to COVID-19 was
relatedness support, and the relationship was positive rather than
negative. This relationship was statistically significant in the total
sample and in each day of data collection except March 12.
We had expected that each type of need support could be a
significant predictor of the judged usefulness of prevention focus
for responding to COVID-19. Specifically, we expected that the
relationships with autonomy and relatedness support would be
negative, and the relationship with competence support would be
positive, both overall and within each week of the study. Table 5

6We did not expect that the other regulatory focus would be a significant predictor
in the multiple regression analyses because the factor analysis revealed that the
promotion and prevention factors were not strongly related. However, as in other
research (Higgins et al., 2001; Camacho et al., 2003; Vaughn, 2017), we controlled
for the other regulatory focus in the regression analyses.
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TABLE 4 | Multiple regressions modeling relationships between need support and
usefulness of promotion.

Day and predictor B β sr2 p 95% CI for B

All Thursdays combined

Autonomy 0.36 0.30 0.06 < 0.001 [0.22, 0.50]

Competence −0.01 −0.01 0.00 0.872 [−0.15, 0.13]

Relatedness −0.02 −0.02 0.00 0.806 [−0.18, 0.14]

Usefulness of prevention 0.02 0.02 0.00 0.743 [−0.12, 0.17]

March 12

Autonomy 0.27 0.24 0.03 0.075 [−0.03, 0.56]

Competence 0.04 0.04 0.00 0.775 [−0.24, 0.33]

Relatedness −0.04 −0.04 0.00 0.787 [−0.32, 0.24]

Usefulness of prevention 0.02 0.01 0.00 0.901 [−0.26, 0.29]

March 19

Autonomy 0.58 0.45 0.14 < 0.001 [0.28, 0.87]

Competence −0.36 −0.27 0.04 0.040 [−0.71, −0.02]

Relatedness 0.09 0.07 0.00 0.571 [−0.23, 0.42]

Usefulness of prevention 0.07 0.04 0.00 0.651 [−0.25, 0.40]

March 26

Autonomy 0.30 0.23 0.04 0.047 [0.00, 0.59]

Competence 0.13 0.11 0.01 0.377 [−0.15, 0.40]

Relatedness −0.13 −0.11 0.01 0.424 [−0.45, 0.19]

Usefulness of prevention −0.09 −0.06 0.00 0.549 [−0.37, 0.20]

April 2

Autonomy 0.50 0.40 0.10 0.001 [0.21, 0.79]

Competence −0.04 −0.03 0.00 0.763 [−0.31, 0.23]

Relatedness 0.06 0.05 0.00 0.703 [−0.27, 0.40]

Usefulness of prevention 0.07 0.05 0.00 0.646 [−0.23, 0.37]

B, unstandardized regression weights; β, standardized regression weights; sr2,
semi-partial correlation squared; CI, confidence interval. Bold font indicates rows
with significant effects.

shows the results of these multiple regression analyses on the
prevention measure.7

Exploratory Analyses
How the Enthusiasm Item Related to Need Support
Because the enthusiasm item unexpectedly loaded on both the
promotion and prevention factors, we examined whether it
related both to autonomy support (like the promotion index)
and to relatedness support (like the prevention index). In an
exploratory regression analysis with the combined sample, we
treated the autonomy, competence, and relatedness as predictors
of the enthusiasm item. Relatedness was the strongest significant

7We did sensitivity power analyses for single regression coefficients in four-
predictor linear multiple regressions with 401 participants and with 100
participants. G∗Power provides f 2s for this type of analysis. In our multiple
regressions, we used sr2 as the measure of effect size, as recommended by Disabato
(2016). The variable, sr2, is the correlation between the predictor of interest and the
dependent variable, controlling for the relationships between the other predictors
and the predictor of interest. To translate between f 2 and sr2, we used an online
calculator (Lenhard and Lenhard, 2016) to determine the correlation rs that were
equivalent to the square roots of the f 2s, and we squared those rs. According to
G∗Power, 401 participants provide 80% power to detect an individual coefficient
in a four-predictor multiple regression with f 2 = 0.02, p = 0.05, two-tailed, which
is equivalent to sr2 of 0.02. Additionally, 100 participants provide 80% power
to detect an individual coefficient in a four-predictor multiple regression with
f 2 = 0.08, p = 0.05, two-tailed, which is equivalent to sr2 of 0.07.

TABLE 5 | Multiple regressions modeling relationships between need support and
usefulness of prevention.

Day and predictor B β sr2 p 95% CI for B

All Thursdays combined

Autonomy −0.08 −0.10 0.01 0.097 [−0.18, 0.01]

Competence −0.02 −0.03 0.00 0.629 [−0.12, 0.07]

Relatedness 0.26 0.32 0.06 < 0.001 [0.16, 0.37]

Usefulness of promotion 0.01 0.02 0.00 0.743 [−0.06, 0.08]

March 12

Autonomy −0.00 −0.00 0.00 0.990 [−0.22, 0.22]

Competence 0.06 0.08 0.00 0.584 [−0.15, 0.27]

Relatedness 0.12 0.16 0.01 0.254 [−0.09, 0.33]

Usefulness of promotion 0.01 0.01 0.00 0.901 [−0.14, 0.16]

March 19

Autonomy −0.10 −0.13 0.01 0.307 [−0.30, 0.09]

Competence 0.05 0.06 0.00 0.657 [−0.17, 0.27]

Relatedness 0.23 0.30 0.05 0.022 [0.03, 0.43]

Usefulness of promotion 0.03 0.05 0.00 0.651 [−0.10, 0.16]

March 26

Autonomy 0.12 0.13 0.01 0.277 [−0.09, 0.33]

Competence −0.16 −0.21 0.03 0.100 [−0.36, 0.03]

Relatedness 0.24 0.28 0.05 0.031 [0.02, 0.47]

Usefulness of promotion −0.04 −0.06 0.00 0.549 [−0.19, 0.10]

April 2

Autonomy −0.17 −0.20 0.02 0.106 [−0.37, 0.04]

Competence −0.06 −0.08 0.00 0.498 [−0.25, 0.12]

Relatedness 0.39 0.47 0.12 < 0.001 [0.18, 0.61]

Usefulness of promotion 0.03 0.05 0.00 0.646 [−0.11, 0.17]

B, unstandardized regression weights; β, standardized regression weights; sr2,
semi-partial correlation squared; CI, confidence interval. Bold font indicates rows
with significant effects.

predictor: B = 0.28, 95% CI for B [0.12, 0.44], β = 0.22, p < 0.001,
sr2 = 0.03. Autonomy also was a significant predictor: B = 0.17,
95% CI for B [0.03, 0.31], β = 0.13, p = 0.019, sr2 = 0.01.
Competence was not a significant predictor: B = 0.02, 95% CI
for B [−0.13, 0.16], β = 0.01, p = 0.827, sr2 < 0.01. We limited
this exploratory analysis to the combined sample because we
wanted to maximize statistical power to predict this single-item
dependent variable.

Differences in Actions Taken to Respond to
COVID-19 Between Days of the Study
To learn about participants’ responses to COVID-19 during the
Thursdays of the study, we asked which of 20 actions they had
already taken. The results of chi-square analyses on responses
(yes vs. no) by day of the study are in Table 6. These actions
are in order of effect size, while the order of the items in the
questionnaire is indicated by number. Four actions showed very
large differences across the days of the study: self-quarantining,
not gathering in public places, limiting close contact with others
(about 6 feet), and stocking up on groceries. All 20 actions were
endorsed more on March 19 than on March 12. Few actions
were endorsed more on March 26 than on March 19, and any
differences were relatively small. Fifteen actions were endorsed

Frontiers in Psychology | www.frontiersin.org 6 November 2020 | Volume 11 | Article 589446336

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-589446 November 12, 2020 Time: 20:54 # 7

Vaughn et al. Responding to COVID-19

TABLE 6 | Actions that participants (out of 100 participants each daya) had already taken to respond to Covid-19, as a function of the day of the study.

Day of study Differences between days

Action March 12 March 19 March 26 April 2 Pearson chi-square p Cramér’s V

10. Self-quarantining 20 74 80 86 120.22 <0.001 0.548

14. Not gathering in public places 61 99 99 97 103.77 <0.001 0.509

18. Limiting close contact with others (about 6 feet) 45 87 90 98 103.40 <0.001 0.508

2. Stocking up on groceries 30 79 85 86 101.46 <0.001 0.503

9. Providing support to others 47 74 73 81 30.21 <0.001 0.274

8. Reaching out to others for support 26 54 56 59 27.70 <0.001 0.263

17. Staying away from others who are sick 83 97 94 98 19.85 <0.001 0.222

3. Stocking up on medicine 24 49 46 31 18.52 <0.001 0.215

15. Talking with supervisors or teachers about work that can be
done from home

39 68 52 60 18.28 <0.001 0.213

16. Identifying aid organizations in your community 11 33 29 30 15.53 0.001 0.197

4. Checking in with work and school about closures 65 87 77 82 14.96 0.002 0.193

6. Figuring out how to work from home 55 73 72 76 12.13 0.007 0.174

11. Talking with your neighbors about emergency planning 7 18 6 9 10.04 0.018 0.158

1. Buying soap and disinfectants 59 77 73 76 9.84 0.020 0.157

19. Cleaning frequently touched surfaces and objects daily with
household detergent and water

50 68 67 68 9.83 0.020 0.157

13. Keeping track of school dismissals in your community 44 58 41 45 6.91 0.075 0.131

12. Creating an emergency contact list 8 18 11 8 6.76 0.080 0.130

7. Washing your hands regularly 95 99 99 100 6.15 0.104 0.124

5. Paying attention to local news 89 97 94 94 5.21 0.157 0.114

20. Covering your coughs and sneezes with a tissue 83 87 89 87 1.58 0.664 0.063

aOn each day, N = 100 except on April 2, when it was 101. Degrees of freedom = 3. Actions are in order of effect size, with the order of the items in the questionnaire
indicated by item numbers.

more on April 2 than on March 26, but these differences also were
relatively small.8

Differences in Need Support and Regulatory Focus
Between Days of the Study
As shown in Table 7 and summarized in Figure 2, autonomy was
the only type of need support that showed significant differences
across the 4 Thursdays of the study. Participants reported
significantly less autonomy support in responding to COVID-19
after March 12 than they did on March 12. Autonomy support in
responding to COVID-19 on March 19, March 26, and April 2 did
not differ significantly. The Bonferoni-adjusted p-value within
each of the six post-hoc comparisons for this ANOVA was 0.008,
and each significant post-hoc test surpassed this criterion.

Whereas the judged usefulness of promotion for responding
to COVID-19 did not differ significantly across the days of the
study, the judged usefulness of prevention for responding to
COVID-19 went up and down across the days of the study.
Table 7 shows these results and Figure 1 summarizes them.
The Bonferoni-adjusted p-value within each of the six post-hoc
comparisons for the ANOVA on prevention usefulness was 0.008,

8According to G∗Power, 401 participants provide 80% power to detect a critical
chi-square value of 7.814, p = 0.05, two-tailed, in an analysis with three degrees
of freedom. We also did a power analysis with the Bonferoni-adjusted p-value,
because of the large number of exploratory tests on these items. With the adjusted
p-value, this design provides 80% power to detect a critical chi-square value of
14.320.

and only the significant increase between March 12 and March 19
surpassed this criterion.9

DISCUSSION

The primary purpose of this study was to examine the judged
usefulness of promotion and prevention focus for responding
to COVID-19 in the first 4 Thursdays of the pandemic. We
developed a new judged usefulness measure for this research,
and the items corresponded well to promotion and prevention
factors. As expected, participants judged prevention focus to be
more useful than promotion focus for responding to COVID-
19. Because many people who can spread COVID-19 are
asymptomatic, and the consequences of contracting the virus
can be dire (Furukawa et al., 2020), prevention focus appears
to be adaptive for responding to this virus (Centers for Disease
Control and Prevention, 2020c).10 This study used the new

9We did sensitivity power analyses for four-group, one-way ANOVAs. G∗Power
provides f s for this type of analysis. In our ANOVAs, we used η2 as the measure of
effect size. We used an online calculator (Lenhard and Lenhard, 2016) to translate
between f and η2. According to G∗Power, 401 participants provide 80% power to
detect an omnibus effect in a one-way ANOVA with f = 0.17, p = 0.05, two-tailed,
which is equivalent to η2 of 0.03.
10Prevention focus and promotion focus both are self-regulatory orientations for
approaching pleasure and avoiding pain (Higgins, 1997, 1998). When prevention
focused, people are motivated to approach non-losses and avoid losses (e.g., protect
friends and family from COVID-19 vs. expose them to the virus), and when
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TABLE 7 | Tests of differences between the days of the study.

Measure and test dfs F P η2 Mean diff. Sig. 95% CI

Autonomy (3, 397) 8.64 <0.001 0.06

March 12-March 19 −0.46 0.007 [−0.83, −0.10]

March 12-March 26 −0.0.57 <0.001 [−0.93, −0.20]

March 12-April 2 −0.67 <0.001 [−1.03, −0.30]

March 19-March 26 −0.10 0.886 [−0.47, 0.26]

March 19-April 2 −0.20 0.479 [−0.57, 0.16]

March 26-April 2 −0.10 0.896 [−0.46, 0.27]

Competence (3, 397) 0.28 0.840 0.00

March 12-March 19 0.13 0.828 [−0.26, 0.52]

March 12-March 26 0.07 0.971 [−0.32, 0.45]

March 12-April 2 0.11 0.896 [−0.28, 0.49]

March 19-March 26 −0.06 0.977 [−0.45, 0.33]

March 19-April 2 −0.02 0.999 [−0.41, 0.36]

March 26-April 2 0.04 0.994 [−0.35, 0.43]

Relatedness (3, 397) 1.60 0.189 0.01

March 12-March 19 0.03 0.995 [−0.34, 0.41]

March 12-March 26 −0.22 0.421 [−0.60, 0.15]

March 12-April 2 −0.19 0.567 [−0.57, 0.19]

March 19-March 26 −0.26 0.291 [−0.64, 0.12]

March 19-April 2 −0.23 0.418 [−0.60, 0.15]

March 26-April 2 0.03 0.995 [−0.34, 0.41]

Promotion (3, 397) 1.50 0.214 0.01

March 12-March 19 −0.10 0.949 [−0.55, 0.36]

March 12-March 26 0.11 0.924 [−0.34, 0.56]

March 12-April 2 0.26 0.454 [−0.19, 0.71]

March 19-March 26 0.21 0.649 [−0.25, 0.66]

March 19-April 2 0.35 0.184 [−0.10, 0.81]

March 26-April 2 0.15 0.832 [−0.30, 0.60]

Prevention (3, 397) 7.06 <0.001 0.05

March 12-March 19 0.49 <0.001 [0.18, 0.79]

March 12-March 26 0.12 0.741 [−0.19, 0.43]

March 12-April 2 0.36 0.011 [0.06, 0.67]

March 19-March 26 −0.37 0.011 [−0.67, −0.06]

March 19-April 2 −0.12 0.733 [−0.43, 0.18]

March 26-April 2 0.24 0.163 [−0.06, 0.55]

Tukey post-hoc tests. Positive numbers indicate higher means for the second condition within the pair. CI, confidence interval. Bold font indicates rows with significant
effects.

measure to test hypotheses about how psychological need support
related to judged usefulness of promotion and prevention
focus for responding to COVID-19. It also explored day-to-day
differences in judged usefulness, need support, and actions taken
to respond to the virus.

promotion focused, people are motivated to approach gains and avoid non-gains
(e.g., explore eating inside a new restaurant vs. miss out on this opportunity).
The effectiveness of each regulatory focus depends on how well one’s focus fits
one’s circumstances (e.g., Higgins, 1997, 1998, 2000, 2005; Molden et al., 2007;
Scholer and Higgins, 2012; Scholer et al., 2019a). A common misunderstanding of
regulatory focus theory is that prevention focus is the same as having an avoidance
goal (e.g., Molden et al., 2007; Scholer and Higgins, 2008, 2013; Summerville and
Roese, 2008). In performance settings, avoidance motivation and avoidance goals
are less effective than approach motivation and approach goals (e.g., Elliot and
Church, 1997; Elliot, 2006). However, the avoidance strategies that fit prevention-
focused goals are at a lower level of the goal-pursuit hierarchy than goals are, and
they are not the same as prevention-focused goals (Scholer and Higgins, 2008,
2013; Scholer et al., 2019b).

We based hypotheses about relationships between need
support and regulatory focus on earlier research on the need-
support model (Vaughn, 2017). This model bridges regulatory
focus theory (Higgins, 1997, 1998) and self-determination theory
(Deci and Ryan, 2000; Ryan and Deci, 2017) by proposing
how regulatory focus and psychological need support can
influence each other. As anticipated, in responding to COVID-
19, participants’ autonomy support related positively to the
judged usefulness promotion focus. These results conceptually
replicate findings of earlier research on recalled everyday
types of experiences (Vaughn, 2017, 2019; Kim et al., 2019;
Vaughn et al., 2020) and experimental performance tasks
(Vaughn, 2017). Additionally, they complement the positive
relationships research has found between promotion focus and
autonomous, “want-to” motivation (Lalot et al., 2018; Vaughn,
2018; Laroche et al., 2019).
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FIGURE 2 | Need support in responding to COVID-19 as a function of the day
of the study. Error bars represent 95% confidence intervals. Scale midpoint
is 4.

The results for prevention did not support our hypotheses.
In responding to COVID-19, participants’ relatedness support
associated positively (not negatively) to the judged usefulness
of prevention focus. Additionally, when controlling for
relationships among the types of need support, relatedness
was the only one that associated significantly with the judged
usefulness of prevention focus. In earlier research (Vaughn, 2017,
2019; Vaughn et al., 2020) prevention focus related positively to
competence support and negatively to autonomy and relatedness
support. Participants in these earlier studies often described
everyday experiences where they fulfilled duties and obligations
to people with whom they did not feel particularly close (also
see Vaughn, 2018). In contrast, participants in the current study
who felt closer to others may have judged that if they made
mistakes in responding to COVID-19, these other people would
suffer more for it.

It appears that prevention focus in responding to COVID-
19 was also enthusiastic. We had expected that the enthusiasm
item would only load on the promotion factor (consistent
with Ouschan et al., 2007), but it loaded on both promotion
and prevention factors. The enthusiasm item also related
positively to relatedness support (like prevention usefulness) and
autonomy support (like promotion usefulness). If participants’
responses to COVID-19 were often to protect others about
whom they cared most, prevention focus in this context could
be energetic and personally meaningful. Indeed, research shows
that relatedness support associates positively with meaning in
life (Hicks and King, 2009; Lambert et al., 2013; Martela et al.,
2018), and prosocial behavior can enhance well-being and
subjective vitality (Martela and Ryan, 2016). Future research
could examine whether prevention focus generally is more
enthusiastic when people are protecting those about whom
they care deeply.

Post-hoc Hypotheses About Differences
Between Days of the Study
This research sampled a different group of 100–101 participants
on each of the first 4 Thursdays of the pandemic, and we
discuss the following results in the interest of transparency and

TABLE 8 | Timeline of selected COVID-19 events.

Dates Events

Jan. 23 • Chinese authorities place the city of Wuhan on lockdown to slow
the spread of the to-be-named coronavirus.

March 8 • Italy places all its residents on lockdown to slow the spread of
COVID-19.

March 11 • The World Health Organization declares COVID-19 a pandemic.
The number of diagnosed COVID-19 cases is 116 in Canada and
1,205 in the United States.

March 12 • First day of data collection Quebec is the first province to declare
a state of emergency.

March 13 • The United States declares a national emergency. Canada’s
Parliament unanimously agrees to close for 5 weeks to slow the
spread.

March 15 • The White House issues guidelines on how to avoid spreading the
virus, which include avoiding gatherings of more than 10 people for
the next 15 days.

March 18 • Nine Canadian provinces and territories have declared states of
emergency. Unemployment has skyrocketed in Canada and the
United States since the previous week. The number of diagnosed
COVID-19 cases is 727 in Canada and 8,074 in the United States.

March 19 • Second day of data collection California is the first state to issue
a statewide stay-at-home order.

March 22 • All 12 Canadian provinces and territories have declared states of
emergency.

March 25 • Unemployment has continued to skyrocket in Canada and the
United States. The number of diagnosed COVID-19 cases is 3,409
in Canada and 64,916 in the United States.

March 26 • Third day of data collection Twenty-two states have issued
statewide stay-at-home orders.

March 28 • The U.S. Centers for Disease Control and Prevention urges
residents of New York, New Jersey, and Connecticut to refrain from
all non-essential travel for 2 weeks.

March 29 • The White House extends social distancing guidelines through
April 30.

April 1 • In a press conference, Prime Minister Trudeau says that the need to
stay at home will continue for weeks in Canada. Unemployment
has continued to skyrocket in Canada and the United States. The
number of diagnosed COVID-19 cases is 9,731 in Canada and
212,747 in the United States.

April 2 • Final day of data collection Thirty-nine states have issued
statewide stay-at-home orders.

Bold font indicates messages from heads of state about the likely duration of stay-
at-home orders. The Supplementary Material contains the references for this
table and indicates which sources informed which entries in the table.

hypothesis generation. This study confounds sample with time
period, and thus all our post-hoc hypotheses about differences
between days of the study are tentative.

The observed relationships between need support and
usefulness judgments were stronger on all 3 Thursdays after
March 12 than on March 12. This finding could indicate
that the questions about need support and regulatory focus in
responding to COVID-19 were less meaningful to participants
on March 12. On March 12, relatively few participants had
experienced direct consequences of the pandemic, as shown
by actions they had already taken to respond to COVID-19.
Table 6 shows that the number of participants who reported
having taken such actions increased dramatically from March
12 to March 19 and stayed high after that. The sharp increase
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in actions taken to respond to COVID-19 corresponded to
the beginning of widespread states of emergency, shown in
Table 8.

Autonomy support in responding to COVID-19 dropped
significantly from March 12 to March 19 and stayed lower
after that. This finding suggests that participants felt less able
to do what they really wanted in responding to COVID-19
after widespread stay-at-home orders had started. Competence
support and relatedness support in responding to COVID-19
remained stable and high over the Thursdays of the study.
Other psychological research on COVID-19 that used the
same measure of relatedness support found no significant
decrease in relatedness support among Prolific participants in
the United States and United Kingdom who were sampled on
February 12, 2020, and again April 1–9, 2020 (Folk et al., 2020).
Additionally, a representative sample of Americans studied in late
January/early February 2020, in late March 2020, and late April
2020 showed no significant change in loneliness (Luchetti et al.,
2020). These and the current findings suggest that people found
ways to feel competent and connected to others in responding
to the pandemic.

Day-to-day variation in the judged usefulness of promotion
and prevention focus did not correspond to day-to-day variation
in need support: promotion stayed low (unlike autonomy
support), and prevention went up and down (unlike relatedness
support). These results on the prevention measure do not
correspond to any variables in the current study. However,
they do correspond to messages from heads of state about
the likely duration of stay-at-home orders. We note these
messages in bold font in Table 8. On March 12, there were
no widespread shutdowns in the United States or Canada,
and judged usefulness of prevention focus was low. Between
March 12 and March 19, states of emergency were declared,
and widespread stay-at-home orders began. Symptoms of
COVID-19 appear within 2 weeks (Lauer et al., 2020). If
participants on March 26 expected to be able to relax their
caution in another week, it could explain the small decline in
judged usefulness of prevention focus between March 19 and
March 26. By April 1, however, leaders had communicated
that states of emergency and stay-at-home orders would
need to continue for weeks longer, which may explain the
small rise in judged usefulness of prevention focus between
March 26 and April 2.

Implications for Persuasive Messaging
About COVID-19
If people generally perceive enthusiastic prevention focus in the
service of protecting loved ones to be useful for responding
to COVID-19, the current findings could inform persuasive
messaging for responding to the virus. Regulatory fit (Higgins,
2000) occurs when the strategies one considers for pursuing
a goal (e.g., exerting self-control and being careful) fit and
sustain one’s regulatory focus toward the goal (e.g., protecting
loved ones). Regulatory fit feels right and can be motivating
(e.g., Freitas and Higgins, 2002) because people can attribute
this feeling of rightness to what they are judging (e.g.,

Vaughn et al., 2006a,b, 2010b). They may assume that if they feel
right when thinking about something (e.g., wearing a mask), it
is because what they are thinking about is right. Regulatory fit
can enhance persuasion through advocacy messages, which have
explicit intent to persuade (e.g., Cesario et al., 2004, 2008; Lee and
Aaker, 2004; Koenig et al., 2009; Ludolph and Schulz, 2015), and
through narratives, where the persuasive intent is more subtle
(e.g., Vaughn et al., 2009, 2010a).

Limitations
This study has longitudinal aspects, because it sampled 100
people on the first 4 Thursdays of the pandemic. However, it
did not follow individual people across 4 weeks, so it does not
assess individual-level change. Thus, differences between who
chose to participate on different days of the study could have
contributed to the differences in results between days of the study.
Future research on responses to COVID-19 could take a fully
longitudinal approach.

This research did not have a representative sample of
Americans and Canadians. Prolific and MTurk samples are
similar (Peer et al., 2017), and MTurk samples are not
representative of the general U.S. population (Goodman et al.,
2013; Walters et al., 2018). For example, MTurk samples tend
to be younger, more educated, less employed, have more White
and Asian respondents and fewer Black or African-American and
Latinx or Hispanic respondents than the general U.S. population
(Walters et al., 2018). COVID-19 has stronger impacts on people
who are older (McCarthy, 2020) and on people of color (Centers
for Disease Control and Prevention, 2020a). Our study probably
under-represented groups that were hit hardest by COVID-19,
and a representative sample could show stronger results.

Replications at different points in time could find different
results, because of changes in policies and attitudes about social
distancing and other mitigation responses. Research suggests
that political attitudes (e.g., Reves, 2020) and attentiveness
to COVID-related news and COVID-19-related attitudes and
beliefs (Oosterhoff and Palmer, 2020; Pedersen and Favero, 2020)
relate strongly to attitudes about social distancing. If “quarantine
fatigue” (Rogers, 2020) and “mask rage” (Garcia-Roberts,
2020) become more common as the pandemic continues, the
predominance of prevention over promotion in responding to
COVID-19 could lessen. Additionally, if protecting others against
the virus comes to feel more like a pressuring duty and obligation,
the relationships between judged usefulness of prevention focus
and autonomy and relatedness support in responding to COVID-
19 could turn negative.

Finally, cultural context could influence the judged usefulness
of promotion and prevention focus for responding to COVID-
19. The current study’s participants resided in the U.S. and
Canada, which are individualist cultures where people tend to be
somewhat promotion-oriented (e.g., Lee et al., 2000). In relatively
collectivist cultures, which emphasize duties and obligations (e.g.,
Miller et al., 2011; Buchtel et al., 2018), people could be even
more likely than those in the current research to judge prevention
focus more useful than promotion focus for responding to
COVID-19.
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CONCLUSION

COVID-19 is such an urgent threat that an understandable
reaction could be to assume that psychological research
pertaining to it should be directly applicable to saving lives. For
research on goals and motivation, that could mean assuming
all research pertaining to COVID-19 should be about how
persuasive communications could stop or slow the spread. This
area of research is growing (e.g., Luttrell and Petty, 2020;
Pfattheicher et al., 2020). However, to have a good intervention
based on regulatory focus and psychological need support,
one first needs good measures and a good understanding
of how people tend to view the problem. These were goals
of the current research. We found that judged usefulness of
promotion and prevention focus is a construct that can be
measured in the context of responding to COVID-19, and as
expected, participants judged prevention to be more useful than
promotion for responding to the virus. We also found that
“Being enthusiastic,” which is an item we had expected would
load on the judged usefulness of promotion factor, also loaded
on the judged usefulness of prevention factor. Enthusiasm as
an aspect of the judged usefulness of prevention focus has not
been found before in published research. The current findings
suggest that many actions taken to respond to COVID-19 are
in the service of protecting others, and that these responsibilities
are more deeply meaningful and enjoyable to pursue the closer
and more connected one feels to others. Overall, this study
suggests that messages emphasizing social connection could be
especially persuasive for responding to COVID-19, given the
judged usefulness of prevention for responding to the virus. We
hope future research will explore this possibility.
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On March 9, 2020, Italy has gone into “lockdown” because of COVID-19 pandemic,
with a national quarantine. All non-essential working activities and schools of all levels
have been temporarily closed: consequently, the entire population have been forced
to dramatically change their daily habits. The pandemic raised important psychological,
moral, social, and economic issues. Our research focused on the moral decision-making
of people during an emergency. This paper reports two studies. The aim of Study 1
was to evaluate moral decision-making, level of perceived stress, ability of mentalizing
and empathy in university students and Italian workers. 224 front-line workers (FLW),
413 second-line workers (SLW), and 663 university students (US), during Italian Phase
1 of lockdown, completed an online questionnaire. The results of Study 1 showed
that participants in the FLW group are more likely to choose utilitarian solutions and
judge as morally acceptable actions finalized to saving lives of more people if this
requires sacrificing a low number of individuals. At the same time, decision-making
was experienced as less unpleasant and less arousing with respect to the other two
groups, demonstrating a greater ability to keep emotional control under pressure. In
Study 2, we compared the same variables used in Study 1, selecting two professional
categories from the FLW group engaged in emergency during COVID-19, namely
healthcare providers (n = 82) and public safety personnel (n = 117). Our results showed
that healthcare providers were more stressed and emotionally involved than public
safety personnel, with higher empathic concern and arousal in moral decision-making.
We suggest it is essential providing immediate psychological support and monitoring
physical and emotional well-being for workers in the front-line during emergencies like
the COVID-19 pandemic, in order to prevent experiences of moral distress or mental
health problems.

Keywords: COVID-19 pandemic, moral decision-making, moral dilemmas, stress, empathy, Theory of Mind,
frontline workers
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INTRODUCTION

In March 2020, the outbreak of Coronavirus disease (COVID-19)
placed Italy in front of unprecedented health, social, economic,
and political challenges. All non-essential working activities
and schools of all levels were temporarily closed: consequently,
the entire population have been forced to dramatically change
their daily habits.

Many Italian university students remained away from their
hometown during the lockdown and some had to face the
postponement of exams or degrees and the uncertainty about
future. Italian workers have suffered changes in their work
routine: some people adopted remote or smart working (others
continued to work in critical conditions by adopting safety
measures that were not always adequate, while others lost their
jobs or salary. At all levels, the challenge was between economic
safeguard and population health.

The COVID-19 pandemic has raised important moral and
ethical issues at different levels, i.e., respect quarantine rules
and sacrifice for collective well-being; saving economy or human
lives; choosing patients to be treated first; continuing work
activities and putting the health of loved ones at risk; deciding
to go back to hometown with the risk of spreading infection.
Particularly during a pandemic, moral decision-making involves
uncertainty (Van Bavel et al., 2020); furthermore, moral dilemmas
and moral distress are often inevitable (Dunham et al., 2020).
A moral dilemma is a problematic situation that involves a conflict
between two mutually exclusive alternatives, both implying
negative and undesirable consequences (Sinnott-Armstrong,
1987; Tasso et al., 2017; Palmiotti et al., 2020). These are situations
in which the individual is faced with two moral principles,
in opposition to each other, which imply making a decision:
maximizing the common good according to a cost-benefit analysis
(utilitarian resolution) or deciding for the unconditional respect
for a moral rule, regardless of the consequences (deontological
resolution). Moral distress occurs when individuals know what
is the ethically appropriate choice but they are unable to do it
due to external or internal restrictions (McCarthy and Deady,
2008; Epstein and Hamric, 2009; Dean et al., 2020; Dunham
et al., 2020). During an emergency like a pandemic, some
decisions are made under stress and several studies showed
that stress can influence moral decision-making (Lützen et al.,
2010; Starcke et al., 2011; Starcke and Brand, 2012; Youssef
et al., 2012; Romero-Rivas and Rodríguez-Cuadrado, 2020). As
pointed out by Francis and McNabb (2020), the COVID-19
pandemic caused radical changes in social, community, health,
and political practices that could affect what is considered right
or wrong and moral principles underlying decision-making
processes. Moreover, public messages inspired by moral principles
have increased considerably during pandemic (Everett et al.,
2020; Francis and McNabb, 2020). These public messages from
government institutions, celebrities and health officials, urged

Abbreviations: A-ToM, Advanced Theory of Mind Task; EC, empathic concern;
FLW, front-line workers; FS, fantasy; HP, healthcare providers; IRI, Interpersonal
Reactivity Index; PD, personal distress; PSP, public safety personnel; PSS, Perceived
Stress Scale; PT, perspective taking; SLW, second-line workers; ToM, Theory of
Mind; US, university students.

citizens to adopt certain behaviors as moral imperatives referring,
for example, to utilitarian, virtue-based or deontological moral
theories (Mill, 1863; Singer, 1972; Hursthouse, 1999; Scanlon,
2003; Brooks et al., 2020; Everett et al., 2020). Moral judgment
and social cognition abilities, in particular Theory of Mind (ToM)
and empathy, are closely interrelated (Hoffman, 1991; Singer
et al., 2004; Forbes and Grafman, 2010; Young et al., 2010; Baez
et al., 2017; Del Casale et al., 2017; Eres et al., 2018; Schaller
et al., 2019). According to the dual-process model (Greene et al.,
2001, 2004, 2008), moral decision-making involves cognitive and
affective processes to conflict each other. Cognitive processes,
which are relatively slow and based on deliberative reasoning,
support utilitarian resolutions and involve the activation of
brain areas associated with working memory, problem solving,
abstract thinking and cognitive control. On the contrary, affective
processes, which are fast and automatic, operate independently
from cognitive resources, favor deontological solutions and
involve the activation of brain areas associated with emotional
processing and social cognition (Greene et al., 2001, 2004; Sarlo
et al., 2012; Patil et al., 2020). These evidences support the
assumption that moral decision-making involves social cognitive
processes (Moll et al., 2002a; Young et al., 2007; Moran et al., 2011;
Bzdok et al., 2012).

Moral judgment requires both ToM – i.e., the ability to infer
mental states like other people’s intentions, beliefs, emotions,
and desires (Cushman, 2008; Young and Saxe, 2009; Fu et al.,
2014; Happé and Frith, 2014; Sodian et al., 2016; Baez et al.,
2017) – and empathy – i.e., the capacity to share and understand
the subjective experience of others about oneself (Decety, 2011;
Baez et al., 2017).

Theory of Mind and empathy help us to judge the social
consequences of behaviors (Moll et al., 2002a,b; Adolphs, 2003;
Greene et al., 2004; Eslinger et al., 2009; Reniers et al., 2012),
encourage prosocial behavior (Eisenberg, 2000; Reniers et al.,
2012; Sarlo et al., 2014), support the appropriate responses to
the perceived feelings of people around us (Baron-Cohen et al.,
2003; Shamay-Tsoory et al., 2003; Vreeke and van der Mark, 2003;
Reniers et al., 2012), and prevent to harming others (Batson et al.,
1991; Eisenberg, 2000; Sarlo et al., 2014).

Some recent studies examined empathy (Jordan et al.,
2020; Oosterhoffand Palmer, 2020; Pfattheicher et al., 2020),
psychological consequences (Cao et al., 2020; Elmer et al., 2020;
Li et al., 2020; Oosterhoffand Palmer, 2020; Qiu et al., 2020;
Wang et al., 2020) and moral decision-making (Francis and
McNabb, 2020; Romero-Rivas and Rodríguez-Cuadrado, 2020)
in people during COVID-19 pandemic. To our knowledge,
there are no studies that focused on specific categories of
individuals that have undergone different changes in their lives
during pandemic.

OBJECTIVE

The primary aim of our study, exposed in Study 1, was to
evaluate moral decision-making, stress, and empathy in Italian
workers and university students. In Study 2, we compared
two categories of front-line workers that, during the pandemic,
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worked in critical conditions and immediate management of
the emergency, i.e., healthcare providers (HP) and public safety
personnel (PSP).

MATERIALS AND METHODS OF STUDY
1 AND 2

Procedure
Data of both studies were collected between March 30 and
May 4, 2020 (during Phase One of Italy’s coronavirus
lockdown) using an on-line questionnaire created on the
platform Google Form. The questionnaire investigated key
demographic variables, workplace characteristics, such as
being a front-line or second-line worker during COVID-19,
and tested several individual characteristics: moral decision-
making, stress, and social abilities such as empathy and
ToM. The duration of the entire questionnaire was about
30 min. On-line informed consent was obtained from the
participants in accordance with the Declaration of Helsinki
(World Medical Association, 2013).

Measures
The online questionnaire used for both studies included the
following instruments:

Set of Moral Dilemmas (Lotto et al., 2014). We selected 25
moral dilemmas by a standardized set of Lotto et al. (2014) in
order to evaluate the moral decision-making. Specifically, we
used 10 Incidental dilemmas, which described killing one or
two individuals as an expected but unintended consequence of
saving other people; 10 Instrumental dilemmas, which described
killing one or two individuals as a means to save other people.
Each of these two types of dilemmas was varied for risk
involvement (Lotto et al., 2014). Thus, in 5 dilemmas killing
one or two individuals saves one’s own and other people’s lives
(Self-involvement dilemmas), whereas in five dilemmas killing
one or two individuals saves only other people’s lives (Other-
involvement dilemmas). Each class of dilemmas were matched for
the number of victims. We included also five “filler dilemmas” in
which there were no deaths but only moral issues such as being
dishonest or lying, in order to avoid automaticity in responding
to conceptually similar issues. Each dilemma was presented as a
text that described the scenario where some kind of danger was
going to cause the death of a group of people. Each scenario ended
with the proposal of a utilitarian resolution and participants were
asked to indicated whether they would do the suggested action by
choosing between “yes” or “no” (Would you do it?). Immediately
after their decision, the participants were asked to judge how
morally acceptable the proposed resolution was (How morally
acceptable is the proposed action?) on an 8-point scale (0 = not at
all, 7 = completely). Finally, participants were asked to rate their
emotional state during decision-making (How did you feel while
making the decision?) using the Self-Assessment Manikin (SAM;
Bradley and Lang, 1994) including the valence scale ranging from
1 (extreme unpleasantness) to 9 (extreme pleasantness) points
and the arousal scale ranging from 1 (extreme calm) to 9 (extreme
activation) points.

Perceived Stress Scale (PSS-10) was used to measure the degree
to which the participants appraise events as stressful during the
past month (Cohen et al., 1983). It comprises 10 items that allow
five responses on a Likert scale: never (0), almost never (1), once
in a while (2), often (3), and very often (4). Six items of the PSS-
10 are considered negative (item 1, 2, 3, 6, 9, and 10), which
assess the level of distress; the other four are positive (item 4, 5,
7, and 8) and reflect the perception of a person’s ability to cope
with the stressors. The positive items were reversely coded when
calculating the total score of the PSS-10. The total score of the
PSS-10 ranges from 0 to 40, with higher scores indicating more
stress (Sun et al., 2019).

Interpersonal Reactivity Index (IRI): the IRI, which Davis
(1983) developed, is the most frequently used self-administered
instrument to assess the different components of empathy. The
IRI includes four sub-scales: fantasy (FS), perspective taking
(PT), personal distress (PD), and empathic concern (EC). The
FS sub-scale evaluates the tendency of the individual to identify
him or herself with fictitious personages, such characters from
books, films, or video games (e.g., “When I am reading an
interesting story or novel, I imagine how I would feel if the
events in the story were happening to me”). The PT sub-
scale evaluates the tendency of an individual to spontaneously
adopt the psychological point-of-view of another person (e.g., “I
sometimes find it difficult to see things from the other guy’s point
of view”). The PD sub-scale evaluates discomfort in reaction to
other’s people emotions (e.g., “When I see someone get hurt,
I tend to remain calm”). The EC sub-scale refers to feelings
of compassion, tenderness, and concern for other people (e.g.,
“When a friend tells me about his good fortune, I feel genuinely
happy for him”).

Advanced Theory of Mind Task (A-ToM; Blair and Cipolotti,
2000) it is the Italian adaptation version of the ToM’ s task
firstly proposed by Happé (1994). It consists of 13 stories which
describe real events; for a correct interpretation the task requires
subjects to go beyond the literal meaning of the text and make
an inference about the protagonist’s mental state. The 13 stories
were made not to be ambiguous, so that each story could have
a single interpretation. Each story presents different types of
mental state attribution: Pretend, Persuade, Joke, Lie, White Lie,
Misunderstanding, Irony, Double Bluff and Sarcasm. Each story
is followed by two questions: one comprehension question (e.g.,
“Was it true, what X said?”) and a justification question (e.g.,
“Why did X say that?”). Each item could be assigned a score of
1 when comprehension and justification questions are answered
correctly, otherwise, a score of 0 is assigned, thus the total score
could range between 0 and 13. Happé (1994) used the term
“advanced” to refer to a story that contains the comprehension
question, where the key questions in the task concerned a
character’s mental states (the experimental condition) to explain
the cause about his/her behavior (Pino and Mazza, 2016).

STUDY 1

The aim of study 1 was to compare the moral decision-making,
level of perceived stress, the ability of mentalizing, and empathy
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in front-line workers (FLW), second-line workers (SLW), and
university students (US) during COVID-19 pandemic. As
pointed out by Francis and McNabb (2020), moral judgment
can be influenced by specific features of the situation and
characteristics of decision-makers, such as mood.

These three categories of individuals had a different level of
exposure risk during the pandemic. Occupations in sectors that
were fundamental during the epidemic, such as healthy industry
or food industry, were more directly exposed to infection than
who work remotely, such as in public administration or education
sectors (Barbieri et al., 2020). Williamson et al. (2020) suggested
that front-line key workers (e.g., healthcare providers and
emergency first responders), but also workers in essential sectors
(e.g., supermarket workers or delivery drivers) may be especially
exposed to experiencing moral injuring during a pandemic due to
a lack of adequate resources, clear guidance, specific training, or
psychological support. On the other hand, SLW had to reorganize
their work routines and were exposed to greater social isolation
or, else, to forced proximity with immediate family (Van Bavel
et al., 2020). These drastic changes also affected US (Cao et al.,
2020; Elmer et al., 2020). The COVID-19 pandemic may have
influenced socio-emotional and psychological aspects in the three
groups in different ways.

Participants
In Study 1, 1300 Italian people answered our online
questionnaire. Among these, 8.6% lived in northern regions, 52%
lived in southern regions and 39.4% lived in central regions.

The age range of the entire sample went from 18 to 66 years
(for details see Table 1).

Participants were divided into three groups, based on COVID-
19 emergency: 224 FLW, 413 SLW, and 663 US. The FLW are
employees who provide an essential service or key public service
(e.g., health care workers, public safety workers, supermarket
workers, firefighters). The SLW are workers who, during COVID-
19 emergency, shifted to remote working or for whom contact
with other people was minimized (e.g., teachers and professors,
computer scientists, employees in public administration). Finally,
the US group in the period of quarantine experienced a situation
of uncertainty and concern for their university career and their
future in general.

Statistical Analysis
We performed a one-way analysis of variance (ANOVA) to
evaluate differences among the three groups (FLW, SLW, and US)
in the sociodemographic data.

Regarding the moral decision-making task, we calculated the
following variables for each participant and each dilemma type:

(a) the proportion of utilitarian choices was calculated by
dividing the number of “yes” answers by the total number
of responses to each dilemma type;

(b) the mean ratings of moral acceptability;
(c) the mean ratings of valence;
(d) the mean ratings of arousal.

We performed four separate 3 × 2 × 2 repeated-measures
ANOVAs on the proportion of utilitarian choices, mean ratings
of moral acceptability, means ratings of valence and mean ratings
of arousal. For each of these variables, we considered the Group
(FLW, SLW, and US) as a between-subject factor, and Type
of Dilemma (Incidental vs Instrumental) and Risk-Involvement
(Self vs Other-involvement) as within-subject factors. Fisher’s
Least Significant Difference (LSD) post-hoc comparisons were
conducted on significant main effects and interactions.

Finally, we performed a one-way ANOVA to evaluate the
differences among the three groups in the mean scores of PSS,
A-ToM, and all the subscales of IRI. Fisher’s LSD post-hoc
comparisons were conducted on significant main effects.

The analyses were performed using IBM SPSS Statistics
(IBM Corp., 2011).

RESULTS

Moral Decision-Making Task
Proportion of Utilitarian Choices
The Group main effect was significant (F2,1297 = 3.48, p = 0.03,
η2

p = 0.005), with participants in the FLW group more inclined
to sacrifice one or two persons to save a larger number of lives
as compared to participants in the SLW group (p = 0.014) and
the US group (p = 0.017). We found no significant differences
between the SLW group and the US group.

Type of Dilemma (F1,1297 = 2591.27, p = 0.0001, η2
p = 0.66), but

not Risk-involvement, was significant, with Incidental dilemmas
receiving more utilitarian responses than Instrumental dilemmas
(p = 0.0001). We found a significant Type of Dilemma × Group
interaction (F2,1297 = 9.448, p = 0.0001, η2

p = 0.01). Post-
hoc comparisons showed that the FLW group was more likely
to accept utilitarian choices than the US group on Incidental
dilemmas (p = 0.02); no significant differences were found
between the SLW group and the other two groups. On
Instrumental dilemmas, the SLW group was more likely to
reject utilitarian choices than the FLW group (p = 0.0001)

TABLE 1 | Differences among front-line workers (FLW), second-line workers (SLW), and university students (US) for demographic data.

FLW (N = 224) SLW (N = 413) US (N = 663) F (df) p η2
p

Mean Chronological Age in years (SD) 38.39 (10.89) 38.69 (12.93) 22.94 (4.12) 483.78 (2.13) 0.0001* 0.43

Mean Education in years (SD) 15.11 (3.56) 15.98 (3.65) 13.43 (1.39) 117.95 (2.13) 0.0001 0.15

Gender (M; F) 146; 78 125; 288 106; 557 197.236 (2)** 0.0001** –

*There were no significant differences between FLW and SLW. **Chi-square test.
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and the US group (p = 0.0001; see Figure 1); no significant
differences were found between the US group and the FLW
group. We also found a significant Risk-involvement × Group
interaction (F2,1297 = 4.088, p = 0.01, η2

p = 0.006). Post-hoc
tests indicated that, on dilemmas with self-involvement, the
FLW group provided a greater proportion of utilitarian choices
compared to the SLW group (p = 0.005); no significant differences
were found between the US group and the other two groups.
On dilemmas with other-involvement, the FLW group provided
a greater proportion of utilitarian choices than the US group
(p = 0.01; see Figure 1); no significant differences were found
between the SLW group and the other two groups.

Moral Judgment
Type of Dilemma (F1,1297 = 557.9, p = 0.0001, η2

p = 0.30) and
Risk- involvement (F1,1297 = 19.67, p = 0.0001, η2

p = 0.01) main
effects were both significant, with the utilitarian choices on
Incidental dilemmas and Other-involvement dilemmas judged
as more morally acceptable compared to Instrumental dilemmas
and Self-involvement dilemmas, respectively (p = 0.0001
for each comparison). We also found a significant Type of
Dilemma × Risk-involvement (F1,1297 = 25.11, p = 0.0001,
η2

p = 0.02) interaction. Post-hoc tests showed that the
Risk-involvement effect was significant only for Incidental
dilemmas (p = 0.0001). Specifically, our participants judged
Incidental Other-involvement dilemmas were judged as
more morally acceptable than Incidental Self-involvement
dilemmas (p = 0.0001).

The significant Group main effect (F2,1297 = 33.13, p = 0.0001,
η2

p = 0.05) showed that the FLW group judged the utilitarian
choices as more morally acceptable than the SLW group and

the US group (p = 0.0001 for each comparison). We found no
significant differences between the SLW group and the US group.

Finally, we found a significant Type of Dilemma × Group
interaction (F2,1297 = 6.91, p = 0.001, η2

p = 0.01). In both
Incidental and Instrumental dilemmas, the FLW group judged
the utilitarian choices as more morally acceptable than the
SLW group and the US group; moreover, each group judged
the utilitarian choices as more acceptable in Incidental than
Instrumental dilemmas (p = 0.0001 for each comparison;
see Figure 2).

Valence
Type of Dilemma (F1,1297 = 571.58, p = 0.0001, η2

p = 0.31)
and Risk-involvement (F1,1297 = 117.84, p = 0.0001, η2

p = 0.08)
main effects were both significant. Decision-making during
Incidental dilemmas was rated as more unpleasant than during
Instrumental dilemmas (p = 0.0001); decision-making in Other-
involvement dilemmas was rated as more unpleasant compared
to Self-involvement dilemmas (p = 0.0001). We also observed
a significant interaction between Type of Dilemma and Risk-
Involvement (F1,1297 = 52.60, p = 0.0001, η2

p = 0.04). For
both Incidental and Instrumental dilemmas, decision-making
in Other-involvement dilemmas was rated as more unpleasant
than in Self-involvement dilemmas (p = 0.0001 for each
comparison); moreover, in each risk-involvement condition,
decision-making was rated as more unpleasant in Incidental than
Instrumental dilemmas.

The significant Group main effect (F2,1297 = 42.45, p = 0.0001,
η2

p = 0.06) showed that the three groups differed from each
others. Specifically, participant in the FLW group reported lower
unpleasantness compared to the other two groups (p = 0.0001 for

FIGURE 1 | Bar graphs depict the significant Type of Dilemma X Group interaction and Risk-Involvement X Group interaction for proportion of utilitarian choices in
the moral decision-making task. Fisher’s LSD post-hoc comparisons were conducted on significant main effects and interactions. In the figure, statistically significant
differences among groups are indicated with p values. Error bars indicate the standard errors. FLW, front-line workers; SLW, second-line workers; US, university
students.
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FIGURE 2 | Bar graphs depict the significant Type of Dilemma X Group interaction for mean ratings of moral acceptability in the moral decision-making task. Fisher’s
LSD post-hoc comparisons were conducted on significant main effects and interactions. In the figure, statistically significant differences among groups are indicated
with p values. Error bars indicate the standard errors. FLW, front-line workers; SLW, second-line workers; US, university students.

FIGURE 3 | Bar graphs depict the significant Type of Dilemma X Group interaction for mean ratings of valence in the moral decision-making task. Fisher’s LSD
post-hoc comparisons were conducted on significant main effects and interactions. In the figure, statistically significant differences among groups are indicated with
p values. Error bars indicate the standard errors. FLW, front-line workers; SLW, second-line workers; US, university students.

each comparisons); on the contrary, the SLW group showed more
unpleasantness compared to the FLW group (p = 0.0001) and the
US group (p = 0.002).

Finally, we found a significant Type of Dilemma × Group
interaction (F2,1297 = 5.38, p = 0.005, η2

p = 0.008). Post-hoc

comparisons showed that the three groups differed from each
others on Incidental dilemmas. In particular, the FLW reported
lower unpleasantness during decision-making than the other
two groups (p = 0.0001 for each comparison; see Figure 3), on
the contrary, the SLW group reported higher unpleasantness as
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compared to the other groups (p = 0.0001 for each comparison);
finally, the US group reported higher unpleasantness than
the FLW group but lower unpleasantness than SLW group
(p = 0.0001 for each comparisons). On Instrumental dilemmas,
the SLW group reported lower unpleasantness than the FLW
group (p = 0.0001; see Figure 3); no significant differences were
found between the SLW group and the US group.

Arousal
Type of Dilemma (F1,1297 = 608.63; p = 0.0001, η2

p = 0.32)
and Risk-involvement (F1,1297 = 32.72, p = 0.0001, η2

p = 0.02)
main effects were both significant, with moral decision-making
during Incidental dilemmas judged as more arousing than during
Instrumental dilemmas (p = 0.0001) and killing to save only
others as more arousing than killing to save oneself and others
(p = 0.0001). We also found a significant interaction between
the two factors (F1,1297 = 33.86; p = 0.0001, η2

p= 0.02). Post-
hoc tests showed that the Risk-involvement effect was significant
for only Instrumental dilemmas. Specifically, decision-making
during Instrumental Other-involvement dilemmas were judged
as more arousing than during Instrumental Self-involvement
dilemmas (p = 0.0001).

The significant Group main effect (F2,1297 = 20.58, p = 0.0001,
η2

p= 0.03) showed that the three groups differed from each others.
Specifically, the SLW group reported higher arousal than the
FLW group (p = 0.0001) and the US group (p = 0.008). The FLW
group showed lower arousal than the US group (p = 0.0001).

We also observed significant Type of Dilemma × Group
(F2,1297 = 12.31, p = 0.0001, η2

p= 0.02) and Risk-
involvement × Group (F2,1297 = 4.88, p = 0.008, η2

p= 0.007)
interactions. The significant Type of Dilemma × Risk-
involvement × Group interaction (F2,1297 = 4.04, p = 0.02,
η2

p= 0.006) specified that for Incidental dilemmas the SLW and

US groups reported higher arousal in both Other-involvement
than Self-involvement scenarios, with no difference in arousal
ratings for Instrumental dilemmas; in contrast, the FLW group
did not show any significant difference in arousal ratings
as a function of risk-involvement; moreover, for Incidental
dilemmas, the FLW group reported less arousal as compared
to the SLW group and the US group in both risk-involvement
conditions, while the group that showed the highest activation
was the SLW group. In Instrumental dilemmas, the FLW group
showed lower activation as compared to the other two groups,
while the SLW and US groups did not differ from each other
(see Figure 4).

Evaluation of Perceived Stress
Our results showed significant differences among the three
groups in the PSS scores (F2,1297 = 97.06, p = 0.0001, η2

p = 0.13).
Post-hoc comparisons showed that the US group had the highest
level of stress, while the FLW group had the lowest level of stress
(p = 0.0001 for each comparison; see Table 2).

Empathy Measure
We found significant differences among the three groups across
all IRI subscales: PT (F2,1297 = 5.54, p = 0.004, η2

p = 0.01), FS
(F2,1297 = 56.14, p = 0.0001, η2

p = 0.08), EC (F2,1297 = 11.85,
p = 0.0001, η2

p = 0.02), PD (F2,1297 = 73.03, p = 0.0001, η2
p = 0.10).

Regarding the PT subscale, post-hoc comparisons showed that
the FLW group differed from the SLW group, showing more
abilities of perspective-taking (p = 0.001); in the FS subscale the
three groups differed from each others, specifically the US group
showed more tendency to identify with fictitious personages
(p = 0.0001 for each comparison), and the FLW group had
lower FS scores than the other two groups (p = 0.0001 for each
comparison). In the EC and PD subscales, post-hoc comparisons

FIGURE 4 | Bar graphs depict the significant Type of Dilemma X Risk-Involvement X Group interaction for mean ratings of arousal in the moral decision-making task.
Fisher’s LSD post-hoc comparisons were conducted on significant main effects and interactions. In the figure, statistically significant differences among groups are
indicated with p values. Error bars indicate the standard errors. FLW, front-line workers; SLW, second-line workers; US, university students.
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TABLE 2 | Differences among front-line workers (FLW), second-line workers (SLW), and university students (US) in the scores of the PSS, IRI, and A-ToM scales.

FLW SLW US F2,1297 p η2
p LSD post-hoc tests

Mean (sd) Mean (sd) Mean (sd)
p

FLW vs SLW SLW vs US US vs FLW

PSS 12.67 (6.83) 17.40 (6.25) 19.69 (6.65) 97.06 0.0001 0.13 0.0001 0.0001 0.0001

Empathy measure-IRI

PT 20.35 (4.27) 19.10 (4.45) 19.68 (4.82) 5.54 0.004 0.01 0.001 0.04 0.06

FS 15.47 (5.65) 18.02 (5.10) 19.50 (4.63) 56.14 0.0001 0.08 0.0001 0.0001 0.0001

EC 20.21 (4.15) 21.83 (4.30) 21.51 (3.95) 11.85 0.0001 0.02 0.0001 0.23 0.0001

PD 7.13 (5.58) 11.55 (5.88) 12.10 (5.04) 73.03 0.0001 0.10 0.0001 0.11 0.0001

Theory of Mind measure

A-ToM 10.82 (2.26) 10.76 (2.47) 11.67 (1.76) 29.37 0.0001 0.04 0.72 0.0001 0.0001

showed that the FLW group had lower scores than the SLW group
and the US group (p = 0.0001 for each comparison), which did
not differ from each other (see Table 2).

Theory of Mind Measure
We found significant differences among the three groups in the
A-ToM scores (F2,1297 = 29.37, p = 0.0001, η2

p = 0.04). Post-
hoc comparisons showed that the US group showed a higher
mentalizing ability than the other two groups (p = 0.0001 for each
comparison), which did not differ from each other (see Table 2).

DISCUSSION

In Study 1 we aimed to compare moral-decision making, level
of perceived stress, ability of mentalizing and empathy in Italian
workers and university students.

In line with the literature (Sarlo et al., 2012; Lotto et al., 2014;
Pletti et al., 2017), we found that participants were more likely
to accept utilitarian resolutions and judged these type of choices
as more morally acceptable in incidental than instrumental
dilemmas. Interestingly, in contrast with what hypothesized
by the dual-process model (Greene et al., 2001, 2004, 2008),
decision-making in incidental dilemmas was more arousing
and more unpleasant than in instrumental dilemmas. Thus, the
choice of letting one person die as a foreseen but unintended
consequence of saving a larger number of individuals was overall
experienced as more emotional, probably because it matched the
prototypical feature of the risks people had to face during the
COVID-19 pandemic peak.

We also found that our participants, even with showing
no differences in utilitarian choices as a function of risk-
involvement, judged the act to kill someone as less morally
acceptable but less unpleasant and arousing when their own lives
were at risk than when they were not at risk. We hypothesize
that this result, different from what is suggested by the literature
(Lotto et al., 2014; Colangeli et al., 2015), is linked with the fear
of contagion that could have influenced moral reasoning. The
COVID-19 pandemic highlighted the question of “life and death”
and probably made the population more aware of the risk of

losing their life due to the contagion and the consequent will to
save themselves.

Our findings showed that working condition during COVID-
19 seems to affect the moral decision-making ability. Particularly,
we found that the FLW participants, compared to the SLW
and US groups, were more likely to choose utilitarian responses
in both incidental and instrumental dilemmas, regardless of
risk involvement. Moreover, the FLW group judged the act
of killing one individual to save more lives as more morally
acceptable and experienced decision-making as less unpleasant
and arousing with respect to the other groups. Contrary to
expectations, the FLW group was also less stressed than the
other groups. According to Selye (1936), the stress response
is characterized by three stages: alarm reaction, resistance and
exhaustion. We support the idea that the FLW participants, at
the time of our online questionnaire (Italian Phase one of the
lockdown), were facing the second stage of the stress response,
characterized by the person’s attempt to adapt and cope with
the stressor (Selye, 1936; Dias and Neto, 2017). Resilience could
be related to an adaptive function of empathy (Williams et al.,
2012; Francis et al., 2017). Specifically, a lower level of empathy
may promote resilience in emotionally aversive emergencies
(Williams et al., 2012; Francis et al., 2017). We found that
the FLW group consistently showed lower scores on the PD
and EC subscales of IRI. PD refers to personal feelings of
anxiety and discomfort that result in observing others’ negative
experiences, while EC concerns personal feelings of warmth,
compassion and concern for others (Davis, 1980, 1983). On the
other hand, the FLW group had higher scores on the PT subscale
that evaluates spontaneous attempts to cognitively adopt the
perspectives of other people and see things from their point of
view (Davis, 1980, 1983).

Taking together, these findings suggest that, even if the FLW
group understands the needs and intentions of people with
whom they come into contact, they are able to adopt coping
skills and keep emotional regulation. Indeed, reduced emotional
reactivity and low-stress levels seem to increase the probability to
choose utilitarian judgments (Starcke et al., 2011; Youssef et al.,
2012; Sarlo et al., 2014; McNair et al., 2018). This evidence is
supported by the results obtained in the moral decision-making
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task, which highlight a clear utilitarian profile for the FLW group.
Indeed, working on the front-line during an emergency, like
a pandemic, require more responsibility, more self-control and
emotion regulation strategies for own and others’ safety, in the
light of a cost-benefit analysis.

On the contrary, the US group showed higher stress levels
compared to the other two groups. This finding is in according
to other studies suggesting that public health emergencies may
increase anxiety, fear and concern in university students (Mei
et al., 2011; Cao et al., 2020; Cornine, 2020). Furthermore,
the US group had a higher mentalizing ability and were more
prone to reject utilitarian resolutions in other-involvement
dilemmas, regardless of dilemma type, compared to the FLW
group. The US group also tended to judge utilitarian responses
as less morally acceptable than the FLW group in incidental
dilemmas, regardless of risk-involvement. Moral judgment is
the process by which people decide whether an action is
correct or wrong, including the evaluation of rights, duties,
or obligations (Colby et al., 1980; Tasso et al., 2017). This
process of evaluation requires ToM ability to predicting the
consequences of our actions and judge how people might react
to them (Casebeer, 2003; Baez et al., 2017). We also found
that the US group showed higher scores on the FS subscale
of IRI. FS is an empathy component that requires the ability
to imagine oneself into feeling and actions of characters of
books and movies (Davis, 1980). The moral decision-making
task explicitly required participants to try to identify themselves
with the main character of each scenario (Lotto et al., 2014;
Cecchetto et al., 2018; Palmiotti et al., 2020). The higher
mentalizing ability and the higher FS scores could explain the
greater propensity to adhere to deontological ethical rules in
those scenarios in which subjects’ lives were not at risk and
when sacrificing one person to save others is only a foreseen but
unintended consequence.

As compared to the other two groups, the SLW group
showed a lower probability to accept utilitarian resolutions
in Instrumental dilemmas, regardless of risk-involvement.
According to previous research (e.g., Greene et al., 2001, 2004;
Sarlo et al., 2012; Lotto et al., 2014), instrumental dilemmas
evoke very strong emotional reactions toward the idea of killing
one individual as a means to save others, making participants
more likely to support deontological principles. This is in
line with the Doctrine of the Double Effect (DDE; Aquinas,
1274/1952), according to which the distinction between the moral
intention of a specific action and the consequences of the action
itself is fundamental. Specifically, it is morally unacceptable to
intentionally kill one individual for a greater good (Manfrinati
et al., 2013; Lotto et al., 2014). We found that the SLW
was the group that reported overall the highest arousal and
unpleasantness during moral decision-making. Moreover, they
had higher scores on the EC subscale of IRI, indicating a higher
tendency to experience feelings of warmth and compassion
toward others. Consistently, previous studies found that the
EC scores positively predicted the arousal (Cecchetto et al.,
2018) and the unpleasantness (Sarlo et al., 2014; Cecchetto
et al., 2018) experienced during the decision-making process in
all dilemma types.

The most relevant results in our study concern the FLW
group, which was more likely to maximize the overall benefits
while maintaining a greater emotional control than the other
two groups. This group was composed by workers who were
more exposed to contagion risk during the pandemic and
by professional categories with absolutely greater responsibility
in minimizing the risks and ensuring the safety for other
citizens. For this reason, in Study 2 we have decided to
analyze the same variables of Study 1 by focusing on the direct
comparison between the two subcategories of FLW, i.e., HP
and PSP, that during the pandemic have played a key role in
emergency management.

STUDY 2

The aim of Study 2 was to compare moral decision-making, the
level of perceived stress, the ability of mentalizing and empathy
in two professional categories, namely healthcare providers
(HP) and public safety personnel (PSP), that were particularly
engaged in emergency management during COVID-19. The
COVID-19 pandemic has put HP around the world facing tough
decisions and unprecedented pressure (Greenberg et al., 2020).
Specifically, a lack of adequate resources, such as shortage of
personnel, lack of beds in Intensive Care Units, ventilators,
personal protection equipment hindered the possibility to
provide adequate treatment to all patients (Greenberg et al., 2020;
Remuzzi and Remuzzi, 2020; Rosenbaum, 2020). Criteria for
access to intensive care and discharge based on distributive justice
and the appropriate allocation of limited healthcare resources
have been defined (Vergano et al., 2020). These criteria establish
that intensive treatment must be guaranteed to patients with
greater chances of therapeutic success, favoring the “greatest life
expectancy” (Vergano et al., 2020). This utilitarian approach can
be emotionally burdensome and may cause psychological and
moral distress in healthcare providers (Binkley and Kemp, 2020;
Greenberg et al., 2020; Prestia, 2020; Williamson et al., 2020).

In addition to the sanitary section, during the COVID-19
pandemic, PSP were called upon to ensure compliance with the
restrictive measures established by the Italian Government in
order to prevent the transmission of the infection. As pointed
out by Pearce et al. (2020) the dynamic nature of the COVID-
19 challenge demands that judgments and decisions are made
quickly. This principle applies to both HP and PSP as categories
of workers most exposed to the risk of infection and with greater
decision-making responsibilities.

Participants
In Study 2, we selected from the total sample (n = 1300) 82 HP
and 117 PSP. Among these, 13.6% lived in northern regions,
59.8% lived in southern regions and 26.6% lived in central
regions. The HP group (mean age = 43.70 years) was composed
by doctors, nurses, pharmacists, technicians, therapists, dentists,
socio-health workers, Italy’s Red and White Cross volunteers. The
PSP group was composed of police officers, carabinieri, army
officers, firefighters, and finance guard (mean age = 35.18 years).
For details see Table 3.
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TABLE 3 | Differences between healthcare providers (HP) and public safety
personnel (PSP) for demographic data.

HP (N = 82) PSP (N = 117) F (df) p η2
p

Mean
Chronological Age
in years (SD)

43.70 (12.12) 35.18 (8.66) 33.40 (1.197) 0.0001 0.14

Mean Education in
years (SD)

18.21 (3.88) 13.15 (1.37) 168.820 (1.197) 0.0001 0.46

Gender (M; F) 38;44 91;26 20.894 (1)* 0.0001* –

*Chi-square test.

Statistical Analysis
We performed a one-way ANOVA to evaluate differences
between the two groups (HP and PSP) in the sociodemographic
data, mean scores of PSS, A-ToM and all subscales of IRI.

Regarding the moral decision-making task, we performed
four separate 2 × 2 × 2 repeated-measures ANOVAs on
the proportion of utilitarian choices, mean ratings of moral
acceptability, means ratings of valence and mean ratings of
arousal. For each of these variables, we considered the Group
(HP and PSP) as a between-subject factor, and Type of Dilemma
(Incidental vs Instrumental) and Risk-Involvement (Self- vs
Other-involvement) as within-subject factors. Fisher’s LSD post-
hoc comparisons were conducted on significant main effects
and interactions.

The analyses were performed using IBM SPSS Statistics
(IBM Corp., 2011).

RESULTS

Moral Decision-Making Task
Proportion of Utilitarian Choices
Type of Dilemma (F1,197 = 495.39, p = 0.0001, η2

p = 0.71), but
not Risk-involvement, was significant, with Incidental dilemmas
receiving more utilitarian responses than Instrumental dilemmas
(p = 0.0001). The Type of Dilemma × Risk-involvement × Group
interaction was significant (F1,197 = 37.37, p = 0.0001, η2

p = 0.16)
(see Figure 5). Post-hoc tests showed that the PSP group was
more likely than HP group to accept utilitarian resolutions
on Instrumental Self-involvement dilemmas (p = 0.0001);
moreover, the PSP group gave a higher number of utilitarian
responses in the Self- than in the Other-involvement condition
for Instrumental dilemmas, while the opposite was found
for Incidental dilemmas; in contrast, the HP group gave a
higher number of utilitarian responses in the Self- than in the
Other-involvement condition for Incidental dilemmas, with no
differences in risk-involvement for Instrumental dilemmas.

Moral Judgment
The Type of Dilemma (F1,197 = 151.33, p = 0.0001, η2

p = 0.43)
and Risk-involvement (F1,197 = 5.99, p = 0.01, η2

p = 0.03)
main effects were both significant, with the utilitarian
choices on Incidental dilemmas and Other-involvement
dilemmas judged as more morally acceptable compared to

Instrumental dilemmas (p = 0.0001) and Self-involvement
dilemmas (p = 0.01), respectively.

We also found significant Type of Dilemma × Group
(F1,197 = 19.08, p = 0.0001, η2

p = 0.09) and Risk-
involvement × Group (F1,197 = 10.34, p = 0.002, η2

p = 0.05)
interactions. The significant Type of Dilemma × Risk-
involvement × Group interaction (F1,197 = 9.95, p = 0.002,
η2

p= 0.05) specified that the HP group judged utilitarian choices
as more morally acceptable than the PSP group on Incidental
Other-involvement dilemmas (p = 0.02), whereas the PSP group
judged utilitarian choices as more morally acceptable than the
HP group in both risk-involvement conditions of Instrumental
dilemmas (ps < 0.03); moreover, the HP group judged utilitarian
choices as more acceptable in Incidental Other- than Self-
involvement dilemmas, whereas no differences as a function
of risk-involvement were found for Instrumental dilemmas or
within the PSP group (see Figure 6).

Valence
We found a main effect of Type of Dilemma (F1,197 = 74.35,
p = 0.0001, η2

p = 0.27), with decision-making in Incidental
dilemmas rated as more unpleasant than in Instrumental
dilemmas (p = 0.0001).

We also found a significant Risk-involvement × Group
interaction (F1,197 = 4.96, p = 0.03, η2

p= 0.02). Specifically, post hoc
analyses showed significant differences only within the PSP
group, which rated moral decision-making as more unpleasant
when scenarios included killing to save only others (p = 0.002).
No significant differences were observed between the two groups
(see Figure 7).

Arousal
The significant Group main effect (F1,197 = 29.99, p = 0.0001,
η2

p = 0.13) showed that participants in the HP group reported
overall more arousal than participants in the PSP group
(p = 0.0001).

We found a main effect of Type of Dilemma (F1,197 = 177.01,
p = 0.0001, η2

p = 0.47), with decision-making in Incidental
dilemmas receiving higher arousal ratings than in Instrumental
dilemmas (p = 0.0001). A significant Type of Dilemma η2

pGroup
interaction was also found (F1,197 = 4.14, p = 0.04, η2

p = 0.02).
Specifically, the HP group reported higher arousal than the
PSP group during decision-making in both Incidental and
Instrumental dilemmas (p = 0.0001 for each comparison; see
Figure 8); moreover, each group judged the decision-making as
more arousing in Incidental than Instrumental dilemmas.

Evaluation of Perceived Stress
Our results showed significant differences between two groups in
the PSS scores (F1,197 = 7.84, p = 0.006, η2

p = 0.04). The HP group
had higher level of stress than the PSP group (see Table 4).

Empathy Measure
The two groups showed significant differences in the FS
(F1,197 = 4.17, p = 0.04, η2

p = 0.02) and EC (F1,197 = 17.83,
p = 0.0001, η2

p = 0.08) subscales of IRI. Specifically, the HP group
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FIGURE 5 | Bar graphs depict the significant Type of Dilemma X Risk-Involvement X Group interaction for proportion of utilitarian choices in the moral
decision-making task. Fisher’s LSD post-hoc comparisons were conducted on significant main effects and interactions. In the figure, statistically significant
differences between groups are indicated with p values. Statistically significant differences within groups are reported in Results section. Error bars indicate the
standard errors. HP, healthcare providers (HP); PSP, public safety personnel.

FIGURE 6 | Bar graphs depict the significant Type of Dilemma X Risk-Involvement X Group interaction for mean ratings of moral acceptability in the moral
decision-making task. Fisher’s LSD post-hoc comparisons were conducted on significant main effects and interactions. In the figure, statistically significant
differences between groups are indicated with p values. Error bars indicate the standard errors. HP, healthcare providers (HP); PSP, public safety personnel.

reported more tendency to identify themselves with fictitious
characters and more feelings of compassion, tenderness, and
concern for other people than the PSP group (see Table 4).

Theory of Mind Measure
We found no significant differences between two groups in the
A-ToM scores (see Table 4).

DISCUSSION

In Study 2 we aimed to compare moral-decision making,
level of perceived stress, ability of mentalizing and empathy
in two professional categories, namely HP and PSP, that were
particularly engaged in emergency management during COVID-
19. Both groups, typically, face situations in which they have
to make moral decisions as a part of their occupational duties
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FIGURE 7 | Bar graphs depict the significant Risk-involvement X Group interaction for mean ratings of valence in the moral decision-making task. Fisher’s LSD
post-hoc comparisons were conducted on significant main effects and interactions. In the figure, statistically significant differences within groups are indicated with p
values. No significant differences were found between group. Error bars indicate the standard errors. HP, healthcare providers (HP); PSP, public safety personnel.

FIGURE 8 | Bar graphs depict the significant Type of Dilemma X Group interaction for mean ratings of arousal in the moral decision-making task. Fisher’s LSD
post-hoc comparisons were conducted on significant main effects and interactions. In the figure, statistically significant differences between groups are indicated
with p values. Error bars indicate the standard errors. HP, healthcare providers (HP); PSP, public safety personnel.

(Murray, 2010; Ransohoff, 2011; Colangeli et al., 2015; Grinberg
et al., 2016; Francis et al., 2017).

Overall, as expected, incidental dilemmas elicited a higher
proportion of utilitarian responses and were judged as more

morally acceptable than instrumental dilemmas. Moreover,
moral decision-making in incidental dilemmas was more
arousing and more unpleasant than in instrumental dilemmas.
Regarding the risk-involvement condition, we found that our
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TABLE 4 | Differences between healthcare providers (HP) and public safety
personnel (PSP) in the scores of the PSS, IRI, and A-ToM scales.

FLW SLW F2,1297 p η2
p

Mean (sd) Mean (sd)

PSS 14.35 (6.87) 11.70 (6.37) 7.84 0.006 0.038

Empathy measure-IRI

PT 20.06 (4.47) 20.08 (4.06) 0.001 0.98 0.00

FS 16.06 (5.94) 14.41 (5.37) 4.17 0.04 0.02

EC 21.63(3.52) 19.24 (4.19) 17.83 0.0001 0.08

PD 7.32 (5.59) 6.50 (4.91) 1.18 0.28 0.01

Theory of Mind measure

A-ToM 11.01 (2.39) 10.44 (2.28) 3.34 0.07 0.02

participants judged as less morally acceptable killing someone
when also their own lives were at risk. This finding is in line
with previous studies indicating that killing to save oneself and
others is perceived as less morally acceptable than killing to save
only others. Thus, sacrificing one individual to save a larger
number of people could be perceived as a more virtuous principle
when the decision maker’s life is not at risk (Lotto et al., 2014;
Colangeli et al., 2015).

In incidental dilemmas, which described killing one individual
as a foreseen but unintended consequence of saving others (Lotto
et al., 2014), our results demonstrated no significant differences
between groups about the choice of action. However, the HP
group judged the incidental killing as more morally acceptable
than the PSP group when their own lives were not at risk. The goal
of utilitarian ethics is to obtain the highest benefits with the lowest
cost (Mack, 2004; Mandal et al., 2016; Balducci and Colloca,
2020). This is an approach defined as consequentialist, since
the morality of the intervention is determined by the outcomes.
It is not surprising that in emergency and extreme situations,
such as those described in the moral decision-making task
employed in our study, the HP group showed more awareness
about the choice to achieve the greatest good for the greatest
number of people when the harm is foreseen but unintended,
and when their own life is not at risk. In this regard, we found
an opposite patterns in the two groups: in incidental dilemmas,
the HP group was more likely to accept utilitarian resolution
when their own lives were at risk, even if they judged this
action as less morally acceptable; on the contrary, the PSP group
was more likely to accept the utilitarian resolution when the
incidental killing did not include a risk for their own lives.
Probably, for the HP group, these results were due to the
greater awareness about personal responsibility in guaranteeing
the safeguard of other’s people lives. Furthermore, while it is
normal for the PSP group to put their lives at risk, for the
participants in the HP group this risk occurred with COVID-
19 and this could have influenced the cost-benefit analysis.
Interestingly, the HP group experienced decision-making as
more arousing both in incidental and instrumental dilemmas,
regardless of risk-involvement. Arousal reflects a subjective state
referring to a sense of mobilization or energy, representing one
of the basic components of emotional experience (Lang et al.,
1993; Russell, 2003; Duncan and Barrett, 2007) that here is

also characterized by high levels of unpleasantness. The HP
group reported more intense emotional activation suggesting
that solving an ethical-moral problem has a higher emotional
cost for them. This is also confirmed by the higher levels
of perceived stress and the higher scores in the EC and FS
subscales of IRI. In particular, the HP group showed greater
empathic concern, which translates into co-participation in the
suffering of others. Our results, in line with recent literature on
COVID-19, highlights that healthcare workers have been faced
enormous pressure during the pandemic, including long working
hours, risk of infection, shortages of protective equipment,
loneliness, exhaustion, physical fatigue, dealing with patients’
negative emotions and separation from families (Chen et al.,
2020; Greenberg et al., 2020; Kang et al., 2020; Liu et al., 2020;
Prestia, 2020; Rajkumar, 2020).

In comparison with the HP group, the PSP group showed
a greater determination in moral decision-making, indicative
of rational thinking, especially in emergencies where decision
making determines the sacrifice of few individuals as a means
of guaranteeing the safeguard of a greater number of people.
Indeed, in instrumental dilemmas the PSP group was more likely
to make utilitarian decisions than the HP group, especially in
the self-involvement condition, and judged utilitarian responses
as more morally acceptable than the HP group, showing a
higher level of intentionality and greater adherence to the
rules. Overall, during decision-making the PSP reported lower
unpleasantness for dilemmas in which their own lives were
in danger than for other-involvement dilemmas. We support
the idea that these results, taken together, mirror the specific
training and experience gained during professional career for
the PSP group that requires putting their own life and safety
at risk to protect community members and displaying lower
empathic engagement and lesser emotional contact with “the
others” than the HP group. In fact, even if no differences
in mentalizing abilities between two groups were found, the
lower levels of stress and empathic concern in the PSP
group and the higher arousal overall showed by the HP
group during moral decision-making confirm the differences
in the subjective evaluation of the emotional experience
perceived during decision-making. Our findings are in line with
previous studies (Cecchetto et al., 2018) showing that higher
arousal ratings were associated with higher scores on the EC
subscale of IRI.

This pattern of results is particularly significant if we take
into account the specific emergency caused by the COVID-
19 pandemic, which required a different psychological, physical
and moral commitment from the two groups analyzed. The
HP group had to directly face the suffering of patients and
their families, often representing the only link between the
infected person and the outside world. This duty requires
attempting to understand the situation from patients’ point of
view, concern for others, and a desire to act to relieve their
suffering. On the other hand, the PSP group had the fundamental
role of controlling compliance with the quarantine rules and
safeguarding the safety of citizens, making choices based on
safeguarding the collective good, with a constant focus on a
cost-benefit balance.
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CONCLUSION

In conclusion, in the Study 1, our results show that the workers
most exposed to the risk of infection and with a greater burden
of responsibility due to their professional roles (the FLW group)
are more inclined to act following a utilitarian perspective to
achieve the interest of the superior good; furthermore, they are
more able to control intense negative emotions when under
pressure. In the Study 2, we highlighted that high levels of stress
could influence the decision-making of professional categories
who carry out work aimed at collective well-being. Indeed, we
found that the resolution of moral dilemmas has important
emotional involvement for the HP workers, probably due to
empathic feelings of concern for suffering others and to a conflict
in decisions implying, in any case, adverse consequences in terms
of loss of lives.

We have to acknowledge some limitations of our studies.
We used an online questionnaire with self-report measures
rather than face to face interviews; consequently, study was
limited to those with Internet access. Furthermore, participants
could not request any clarification on the questions posed and
we could not ask any follow-up questions. The measures are
entirely self-report and so may be subject to response biases. The
online format did not allow us to check some variables such
as cognitive functioning, previous history of personal distress,
personality characteristics or psychopathological alterations of
the participants. Psychopathological characteristics and adverse
events may increase vulnerability to stress and could impact
on the same biological structures implicated in social cognitive
functions (Janiri et al., 2018, 2019). Additionally, we did
not collect information on whether participants or their
relative/friend contracted the virus.

Another limitation of this study was the snowball sampling
strategy to collect data that is not based on a random selection of
the sample, so the results could be biased. In addition, we did not
collect information on the participation rate. The sample is not
representative of all Italian regions; we had an overrepresentation
of the central-southern regions compared to those of the north
Italy. We are aware that the pandemic has had a more serious
impact in the northern regions, thus the extension of the results
to the general population could be limited. Future studies should
investigate the relations between the experience of the subjects
with the pandemic, moral decision -making and social cognition.

Because our study was cross-sectional we cannot infer about
temporal relations between variables, so the causal relationships
should be interpreted with caution. For reasons of anonymity
and confidentiality, we not collected contact details and personal

information from the participants. Consequently, we could not
conduct a prospective study but only an explorative one.

Finally, our sample presented heterogeneities in socio-
demographic characteristics. In Study 1, the US group was
younger than the other two groups and, as expected, had lower
mean education in years. Furthermore, there were significant
differences in sample size and gender distribution among
the three groups. These heterogeneities in socio-demographic
characteristics depend on the use of an online questionnaire.
Thus, we could not match demographic variables among groups.
Significant differences in socio-demographic characteristics are
also evident in Study 2.

However, even considering these limitations, we believe that
the present work might provide useful and timely information
to the scientific community since, to the best of our knowledge,
no other studies have analyzed moral decision-making and
social cognition in Italian workers during the COVID-19
pandemic. Our results highlight the importance of monitoring
and safeguarding the psychological and physical health of the
professional figures most involved in the fight against COVID-19,
in order to prevent moral distress, the development of anxious-
depressive symptoms, or post-traumatic stress disorders. We
believe that the results of this study could encourage further
research to clarify the impact of the health emergency on moral
judgments, for example through new experimental paradigms,
such as virtual reality, or through follow-up studies that include a
specific measure of moral distress.
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The ongoing pandemic of COVID-19 has already had serious worldwide health,
socio-economic, political, and educational consequences. In the present study, we
investigated what factors can motivate young adults to comply with the recommended
preventive measures against coronavirus infection. Even though young people are less
likely to suffer severe medical consequences from the virus, they can still transmit
it to more vulnerable individuals. Surprisingly, we found no significant effects of
previously successful experimental manipulations (e.g., enhancing self-efficacy, and
visual aids) that aimed to improve risk understanding and impact COVID-19 related
behavioral intentions. Instead, intentions toward preventive behaviors were predicted
by self-reported worry, perceived controllability of the pandemic, and risk perception.
Interestingly, worry about health, and worry about restricting personal freedom predicted
behavioral intentions in diverging directions. In particular, participants who were worried
about health, were more willing to obey strict hygiene and social distancing restrictions.
In contrast, participants who were worried about personal restrictions, were less ready
to adopt these preventive actions.

Keywords: COVID-19, risk perception, preventive behaviors, worry, controllability, numeracy, mental imagery,
affect

INTRODUCTION

The ongoing pandemic of coronavirus disease 2019 (COVID-19) caused by the severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) has already had serious worldwide health,
socio-economic, political, and educational consequences (European Commission, 2020; Van Bavel
et al., 2020; World Health Organization, 2020). Even though governments around the world
adopted different response strategies to tackle the pandemic, at some stage most countries
either enforced or encouraged policies targeting preventive behaviors such as social distancing
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(Petherick et al., 2020). These included, among others, school
and restaurant closures, working from home, or not going out
unless absolutely necessary, all aimed at avoiding physical contact
and transmission of the virus.

Data show that the elderly and those with chronic diseases
are the groups most vulnerable to the virus (Zheng et al., 2020),
whereas young people in good health generally tend not to
suffer severe consequences if infected. However, young people’s
collaboration in the efforts to stop the virus from spreading is
essential because they can be transmission vectors. Initial data
from Italy collected at the height of the pandemic indicate that,
albeit compliance with preventive behaviors was high overall,
younger adults (<40) reported lower compliance (Barari et al.,
2020; a non-peer-reviewed preprint). This was especially the case
for keeping physical distance from others and washing hands
more frequently. Similar results—lower self-reported compliance
with COVID-19 preventive behavior among younger adults—
were also observed in the United Kingdom (Fancourt et al.,
2020). These results suggest that age-targeted messages may be
needed to increase compliance (Utych and Fowler, 2020) and that
research identifying factors that can help increase compliance
with preventive behaviors among younger people is needed.

Factors Influencing Risk Perception and
Behavioral Intentions Toward Preventive
Behaviors
People’s behavior under threat may depend on how they perceive
risk (e.g., Brewer et al., 2007). Following models developed earlier
by Slovic (1987, 2016), we define risk perception in terms of
the subjective, intuitive judgment that people make about risk
with regard to its size and multidimensional nature. A bulk
of research from the field of Judgment and Decision Making
(see for a review, Loewenstein et al., 2001; Slovic, 2013; Keren
and Wu, 2015; Lerner et al., 2015; Zaleskiewicz and Traczyk,
2020) demonstrated that various factors (e.g., cognitive or
emotional) might influence the perception of risk, which means
that risk perception is constructed as a general view people have
about the severity of danger and is determined by affect, prior
experience, and simple evaluations of threats/benefits, among
others. Additionally, risk perception is a crucial predictor of
preventive behaviors. For example, Bruine De Bruin and Bennett
(2020) showed that individuals who perceived risk related to
COVID-19 as higher (i.e., higher chances for SARS-CoV-2
infection and infection fatality) declared that they were more
likely to implement protective behaviors. In the present research,
we aimed to explore potential mechanisms that may underlie
risk perception and behavioral intentions toward COVID-19 in
young adults. We based our predictions on the risk-as-feelings
hypothesis (Loewenstein et al., 2001) as the main theoretical
model describing the role of various factors in risk perception
and behavior under risk. Within this model, risk-related behavior
results from a dynamic interplay between cognitive evaluations
and feelings that arise from anticipated outcomes, subjective
probabilities as well as other factors such as vividness of a threat
(e.g., vividness of mental images of risk). We review these risk-
related factors in the following sections.

Affect
Different decision-making models have indicated that one of
the factors that has the capacity to regulate risk perception is
affect (Loewenstein et al., 2001; Bechara and Damasio, 2005;
Pfister and Böhm, 2008; Mohr et al., 2010; Lempert and Phelps,
2013; Lerner et al., 2015; Parrott, 2017; Zaleskiewicz and Traczyk,
2020). Lerner et al. (2015) even proposed that “emotions are,
for better or worse, the dominant driver of most meaningful
decisions in life” (p. 801). The popular psychological approach
to the understanding of risk perception—psychometric paradigm
(Fischhoff et al., 1978; Slovic et al., 1982; Slovic, 1987; Weber,
2017; Visschers and Siegrist, 2018)—suggests that perceived
risk can be represented by two dimensions which are named
“unknown risk” and “dread risk,” with the latter being associated
with emotions. The more fear people experience when being
exposed to risk, the more they tend to judge risk as higher (Slovic,
1987; Marris et al., 1997; Siegrist et al., 2005). In an independent
stream of research, Lerner and Keltner (2000, 2001) found that
both dispositional and incidentally evoked fear was related to
higher risk estimations, which further supports the idea that
risk perception may be driven by affective influences. Moreover,
the strength of worry has been shown to be positively related
to risk estimation for different types of risk (e.g., health risk,
environmental risk, and financial risk; Holtgrave and Weber,
1993; Koonce et al., 2005; Weber and Stern, 2011) as well as
preventive behaviors, such as buying insurance against natural
disasters (Zaleskiewicz et al., 2002; Sobkow et al., 2017).

Having all these effects in mind, we expected that both people’s
perceptions of threats related to the COVID-19 pandemic and
their protective actions would be predicted by the affective factor
of worry. More precisely, we hypothesized that when people
report more worry when thinking about the pandemic, they tend
to provide higher risk estimations and declare a stronger need
to undertake protective behaviors. However, negative emotions
such as fear or worry could also have negative consequences in
case of dealing with a disaster. For example, previous research
indicated that people experiencing fear and uncertainty (such as
COVID-19 outbreak) tend to buy more things than usual (i.e.,
panic buying, Arafat et al., 2020; Lins and Aquino, 2020; Sim et al.,
2020). Moreover, based on the recent research by Peters et al.
(unpublished; see also Peters, 2020), which showed that obsessing
over daily coronavirus statistics might be counterproductive, we
hypothesized that statistics stalking would be positively related to
worry and panic buying.

Mental Imagery
Theoretical models (Lang, 1979; Loewenstein et al., 2001; Ji
et al., 2016) accompanied by empirical evidence (Peters and
Slovic, 1996; Holmes and Mathews, 2005, 2010; Leiserowitz,
2005) have pointed at mental imagery as one of the sources of
emotions in judgment and decision making. Recent research had
documented that when people produced more vivid, negative
mental images associated with risk, they tended to estimate
risk as higher and that the relation between negative mental
imagery and risk perception was mediated by feelings of stress
(Traczyk et al., 2015; Sobkow et al., 2016). However, less attention
was paid to the potential role of positive mental imagery in
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the risk-appraisal process. Risky or uncertain situations may
be seen not only as a source of threat, but also as a chance
to gain some benefits (Weber et al., 2002); therefore, they
have the capacity to reinforce the production of not only
negative but also positive mental images. For example, in the
context of the pandemic, people can imagine themselves as
suffering severe health consequences (negative mental imagery)
but also as strengthening relations within their families because
of staying at home (positive mental imagery). It is suggested
(Van Bavel et al., 2020) that using a positive frame may
relieve negative emotions and educate the public in case of
the COVID-19 pandemic. However, potentially, the easiness
with which people create positive imagery can be seen as a
factor that hampers their need to undertake protective actions
because it promotes more optimistic views of the future and
endorses approach motivation (Escalas and Luce, 2003; Armitage
and Reidy, 2008). Even if positive imagery of living under
the pandemic crisis may have some beneficial side effects for
undertaking protective behaviors (i.e., people should be more
willing to stay at home if they create positive mental images of
spending more time with their relatives), we do believe that in
most cases it would increase unreasonable behaviors, as a result
of strengthening highly (sometimes unrealistically) optimistic
perception of the situation. Importantly, recent research (Kulesza
et al., 2020) demonstrated that the effect of unrealistic optimism
regarding chances of being infected with SARS-CoV-2 was
especially pronounced in young adults (students) in comparison
to healthcare professionals.

In the present project, we encouraged one randomly selected
group of participants to create positive mental images related
to the COVID-19 pandemic to investigate their impact on
risk perception. We hypothesized that imagining positive
consequences of the pandemic would decrease negative affect,
but also that it would be linked to lower risk estimations
and intentions toward preventive behaviors (in comparison
to a control condition). We would like to note that our
participants were not asked to simply prepare a list of potential
consequences of being exposed to a threat (i.e., listing and
assessing consequences is typically used in the decision-making
research), but to create a vivid visual (and positive, in this case)
representation of what may happen to them.

Controllability and Self-Efficacy
Cognitive evaluations and risk-related feelings may also be driven
by characteristics of a specific threat, such as its controllability
(Loewenstein et al., 2001). Slovic (1987) argued that a perceived
lack of control (along with being catastrophic or having fatal
consequences) is highly correlated with a “dread risk”—an
emotional dimension of risk perception. Nevertheless, other
research (e.g., Fischhoff et al., 1978; Siegrist et al., 2005) suggested
that uncontrollability is also related to a cognitive dimension
such as “unknown risk”/“unobservable hazards” (along with
involuntariness or newness). Controllability could be considered
not only as a factor shaping risk perception, but also as
a tool that might be used to design effective interventions
aimed to influence preventive behaviors. In particular, Bandura
(1982, p. 126) argued that controllability and predictability “are

conducive to the enhancement of self-percepts of efficacy” and
high self-efficacy—“judgments of how well one can execute
courses of action required to deal with prospective situations”
(Bandura, 1982, p. 122)—is beneficial for performance in various
domains such as health (Bandura, 1982, 1990; Luszczynska et al.,
2009; Gwaltney et al., 2013), business (Stajkovic and Luthans,
1998; Miao et al., 2017), and sport (Moritz et al., 2000). Moreover,
fear appeals (persuasive messages that arouse fear) are found to
be effective (led to behavioral changes) only when individuals feel
capable of dealing with the threat (Witte and Allen, 2000). That
is, when people experience intense fear but feel helpless, such
appeals could provoke defensive responses.

In the present project, besides measuring subjective
controllability of the pandemic and perceived effectiveness of
social distancing, we introduced an experimental manipulation
of state self-efficacy. One randomly selected group of participants
was encouraged to describe what measures they could take
to protect themselves and their families from the negative
consequences related to the COVID-19 pandemic. We
hypothesized that thinking about what people could do
to protect themselves or their families would reduce negative
emotions, increase controllability, and increase intentions toward
preventive behaviors (in comparison to a control condition).

Numeracy
According to the risk-as-feelings hypothesis (Loewenstein
et al., 2001), cognitive evaluations and risk-related feelings
might also be influenced by subjective probabilities associated
with a threat. However, many people, including those well-
educated, experience difficulties when faced with numerical
information (Lipkus et al., 2001) such as SARS-CoV-2 cases
or infection fatality. Those who properly understand statistical
and probability information and use it appropriately in everyday
contexts—individuals with high statistical numeracy—are usually
more risk literate (Cokely et al., 2018). They better understand
and evaluate risks, what can result in generally better decisions
in various domains, from health to finance (Reyna et al., 2009;
Cokely et al., 2018; Garcia-Retamero et al., 2019; Sobkow et al.,
2020a). Several psychological mechanisms may underlie better
performance of people with high numeracy. These mechanisms
are not limited to performing mathematical operations; such
individuals often use elaborate heuristics search (Cokely and
Kelley, 2009), deliberate more on decision problems, are more
consistent in processing probabilities (Traczyk et al., 2020), and
have a more accurate evaluation of their judgments (Ghazal
et al., 2014), as well as search for more information (Ashby,
2017; Traczyk et al., 2018a). Finally, they adaptively change the
strategy based on the structure of decision problem (Traczyk
et al., 2018b) and use affect as an important clue in the decision-
making process, when it is related to decision problem (Peters
et al., 2006; Petrova et al., 2014), but not when it is incidental
(Traczyk and Fulawka, 2016).

In addition, recent research demonstrated that numeracy
is not a unitary construct (Peters and Bjälkebring, 2015;
Sobkow et al., 2020b). Different components of numeracy
such as subjective numeracy (preference for numerical format
and confidence with numbers) or approximate numeracy
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(an ability to perceive and manipulate numerosities and
to map symbolic numbers to magnitudes) might predict
distinct decision outcomes from statistical numeracy. We
hypothesized that different types of numeracy would be related
to COVID-19 forecasts, risk perception, and intentions toward
preventive behaviors.

Visual Aids
One of the methods that could help people (especially those
with low numeracy) better comprehend risk is based on a
presentation of numerical information in the form of simple
graphical representations of numerical expressions—visual aids.
These visual aids might have a form of icon arrays, bar and line
charts, and others (Ancker et al., 2006; Spiegelhalter et al., 2011;
Hildon et al., 2012). Visual aids have long been known to confer
benefits when communicating risk information about health
(Zikmund-Fisher et al., 2008; Gaissmaier et al., 2012; Garcia-
Retamero et al., 2020), promoting consideration of beneficial
treatments despite side effects (Waters et al., 2007), informing
patients’ decisions about effective medical interventions and
their influence on the quality of life (Brundage et al., 2005),
and increasing the probability of health-promoting behaviors
(Garcia-Retamero and Cokely, 2011). Importantly, visual aids
were also found to be effective in the context of the Ebola
epidemic in 2014 in the United States: individuals who received
visual aids showing the risk of getting infected with Ebola and
the risk of dying once infected, reported more accurate risk
comprehension, which also translated into reduced fear and
healthier behavioral intentions (Petrova, 2016).

However, not all visual aids are equally effective. Visual
aids tend to provide an efficient means of risk communication
when they are transparent (Garcia-Retamero and Cokely,
2013, 2017)—that is, when they promote representative (or
unbiased) risk understanding and evaluation. Generally,
this transparency means that the elements of the visual aid
are well defined, and they accurately and clearly represent
the essential risk information by making part-to-whole
relationships in the data visually available and comparable
(Garcia-Retamero and Cokely, 2017).

In the present research, we designed two visual aids: one
representing the cumulative number of SARS-CoV-2 cases in
a single country (Poland) and another one showing statistics
from different countries (including Poland). We hypothesized
that both types of visual aids would improve risk understanding
(in comparison to a control condition in which participants
received no visual aid)—that is, participants receiving a visual
aid would provide better estimates and forecasts of SARS-CoV-
2 cases in Poland. Moreover, a visual aid showing statistics
from different countries would improve estimates and forecasts
of SARS-CoV-2 cases compared to the visual aid condition
reporting only data in Poland.

Aims of the Study
Informed by the risk-as-feelings framework (Loewenstein et al.,
2001), the aim of the current study was to test what psychological
factors may predict people’s intentions toward COVID-19
preventive behaviors and other outbreak responses. We explored

the role of individual differences (i.e., statistical, approximate,
and subjective numeracy) as well as emotional and cognitive
factors (e.g., controllability and risk perception, worry elicited by
COVID-19 pandemic: related to health, restrictions, and financial
consequences). We also tested whether different interventions
(i.e., boosting self-efficacy, evoking positive mental images of
pandemic consequences, introducing visual aids related to one
country and in comparison to other countries) could influence
the willingness to take preventive measures against SARS-CoV-2
for a longer period of time.

MATERIALS AND METHODS

Participants
Two hundred and fifty-three students from Poland completed an
online questionnaire (Mage = 29.2, SDage = 9.3, Mdn= 26.0; 221
females; 65 participants had children; 61 participants lived with
older or chronically ill persons; 162 participants were employed,
and 111 of them could work online). Participants took part in the
study in exchange for credit points (only data from participants
who completed the whole procedure were taken into account
in the analyses). Participation in the study was voluntary, and
participants gave informed consent before the study. The study
protocol was approved by the departmental Ethical Committee.

Measures
Individual Differences
Participants completed measures of individual differences in
multiple numeric competencies: statistical numeracy, subjective
numeracy, and approximate numeracy that were found to
be important predictors of decision outcomes (Peters and
Bjälkebring, 2015; Sobkow et al., 2020a,b). This measurement was
administered about 14 days before the main study.

Statistical Numeracy
Statistical numeracy was measured by the 4-item Berlin
Numeracy Test (BNT; Cokely et al., 2012). The items involved
tasks measuring understanding of statistics and probability (e.g.,
“Imagine we are throwing a five-sided die 50 times. On average,
out of these 50 throws how many times would this five-sided
die show an odd number?”). Possible scores on the test ranged
from 0 to 4 points, with higher scores indicating higher statistical
numeracy (McDonald’s ω= 0.59).

Subjective Numeracy
Subjective numeracy was measured by the 8-item subjective
numeracy scale (McDonald’s ω = 0.87; Fagerlin et al., 2007).
Participants answered each question using a 6-point scale to
assess their perceived numerical abilities (e.g., “How good are
you at working with percentages?”) and preference for numerical
information (e.g., “How often do you find numerical information
to be useful?”).

Approximate Numeracy
We used a symbolic-number mapping task adopted from
previous research (Opfer and Siegler, 2007; Sobkow et al., 2019)
to measure approximate numeracy (McDonald’s ω = 0.92). In
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this task, participants were asked to place a target value on a
number line anchored from 0 to 1,000 using a movable slider.
We used 22 numbers (i.e., 2, 5, 18, 34, 56, 78, 100, 122, 147,
150, 163, 179, 246, 366, 486, 606, 722, 725, 738, 754, 818, and
938) following those proposed by Opfer and Siegler (2007). Each
number was shown in a separate trial presented in random order.
At the beginning of each trial, the slider was placed on the left-
hand end of the number line (the location of 0). The target
number was presented above it. For each participant and each
trial, we calculated the absolute deviance from the target number
(e.g., if the target number was 16 and a participant placed the
slider on 18, the deviance score was 2). Then, we applied a
logarithmic transformation to these scores (because of a right-
skewed distribution), averaged them across all 22 trials. The
measure was recoded in a way that higher scores indicated higher
approximate numeracy.

Interventions
Participants were randomly assigned to one of five experimental
conditions: (1) the control condition, (2) the enhance self-efficacy
condition, (3) the positive mental images related to COVID-
19 pandemic condition, (4) the visual aid condition receiving a
visual aid showing the cumulative number of SARS-CoV-2 cases
in Poland, and (5) the visual aid condition receiving a visual
aid showing the cumulative number of SARS-CoV-2 cases in
Poland in comparison to other countries (i.e., Spain, South Korea,
Germany, Norway, and Japan).

We conducted sensitivity analysis with G∗Power (Faul et al.,
2009). It showed that for a linear regression model, assuming
alpha 0.05 and power 0.80, 17 total predictors, and 4 tested
predictors (i.e., dummy variables representing the interventions),
with the obtained sample size, the study could detect a small effect
size of about R2

= 0.045.

Self-Efficacy Condition
In this condition, participants were asked to describe what
measures they could take to protect themselves and their families
from the negative consequences related to COVID-19 pandemic.
They were prompted to describe at least three measures.

Positive Mental Imagery Condition
In this condition, participants were asked to imagine and describe
potential positive consequences of the COVID-19 pandemic (e.g.,
there will be a reduced number of flu cases, because of more
frequent hand washing; people will be more willing to help each
other, and their social attitudes will positively change). They were
prompted to describe at least three positive consequences.

Visual Aid 1 (Poland) Condition
In this condition, participants were asked to investigate a graph
presenting the cumulative number of SARS-CoV-2 cases in
Poland (Figure 1) since the first patient has received a positive
test. The data on the graph was updated each day of the
study based on the Johns Hopkins University repository (see
text footnote 1).

Visual Aid 2 (Several Countries) Condition
In this condition, participants were asked to investigate a graph
showing the cumulative number of SARS-CoV-2 cases in Poland

in comparison to other countries (i.e., Spain, South Korea,
Germany, Norway, Japan) since the 100th case (Figure 2). The
data on the graph was also updated each day of the study
based on the Johns Hopkins University repository1. Moreover,
participants received information that countries could differ in
terms of the time when protective measures were implemented
(e.g., closing public facilities), the number of tests, and the
behavior of people (e.g., related to obeying social distancing and
hygiene recommendations). Such differences could influence the
development of pandemic in a particular country.

Psychological Responses to COVID-19
Participants completed several measures of psychological
responses to the COVID-19 pandemic, covering a broad
spectrum of human functioning: cognitive, emotional,
motivational, and behavioral.

Intentions Toward Preventive Behaviors
Participants were asked to indicate to what extent they would
be willing to take various preventive measures in a longer
period of time (e.g., 3 months) using a 7-point scale (1—not
at all willing to do it, 7—very willing to do it). The scale
contained 21 items covering various measures such as “avoid
going to bars or restaurants,” “avoid entering crowded public
spaces (e.g., somewhere where there is a queue of people),”
“frequently wash hands thoroughly (with soap for at least 30
seconds),” or “disinfect handles, smartphones, etc.” (McDonald’s
ω= 0.90).

Emotional Responses to COVID-19
Participants were asked to indicate how they felt while thinking
about COVID-19 using a 9-point scale (1—not at all, 9—very
much) and a list of six adjectives: assured, hopeful, relieved,
anxious, afraid, and worried (Garcia-Retamero and Cokely,
2011; Petrova et al., 2015; Petrova, 2016). These questions were
combined into a single index with higher scores indicating more
positive emotions (McDonald’s ω= 0.85).

Sources of Worry About COVID-19 Pandemic
Participants were asked to indicate to what extent they were
worried about twenty issues regarding the COVID-19 pandemic
using a 7-point scale (1—not at all, 7—very much). Results
of the principal component analysis with varimax rotation
indicated that there were three components related to different
sources of worry about the COVID-19 pandemic. The first
component (i.e., worry about health) consisted of 10 items
(McDonald’s ω = 0.90) and captured feelings of worry driven
by possible health problems related to COVID-19 (e.g., “being
hospitalized,” “being sick”). The second component (i.e., worry
about restrictions) consisted of six items (McDonald’s ω = 0.77)
and described feelings of worry related to perceived social
restrictions during COVID-19 (e.g., “being unable to travel,”
“being unable to meet friends”). The third component consisted
of four items (McDonald’s ω = 0.74) and was related to personal
and macroeconomic financial consequences of COVID-19 (e.g.,
“being unable to work” and “being worried about the rise in
unemployment rates”).

1https://github.com/CSSEGISandData/COVID-19

Frontiers in Psychology | www.frontiersin.org 5 November 2020 | Volume 11 | Article 582720365

https://github.com/CSSEGISandData/COVID-19
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-582720 November 12, 2020 Time: 15:13 # 6

Sobkow et al. Factors Predicting COVID-19 Preventive Behaviors

FIGURE 1 | Sample visual aid showing the cumulative number of SARS-CoV-2 cases in Poland (y-axis) in consecutive days since the first patient has received a
positive test (x-axis). Descriptions on the figure are in Polish as they were presented to participants.

FIGURE 2 | Sample visual aid showing the cumulative number of SARS-CoV-2 cases (y-axis) in Poland (red line) in comparison to other countries (Spain—yellow
line, Germany—black line, South Korea—pink line, Norway—blue line, Japan—green line) in consecutive days since the 100th patient with a positive test in each
country (x-axis). Descriptions on the figure are in Polish as they were presented to participants.

Panic Buying
Participants were asked to estimate how many items (such as
toilet paper, bottles of water, bags of pasta) they have stored at
home. Moreover, they were asked to answer how much cash

they have stored at home (1–less than usual, 5–more than usual).
Because of different response scales, answers for each item were
z-scored and then averaged into a single index (McDonald’s
ω= 0.56).
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Statistics Stalking
Participants indicated how often they search for new statistics
about COVID-19 pandemic (1—never, 2—once a week, 3—few
times a week, 4—once a day, 5—few times a day). This measure
was inspired by recent research by Peters et al. (unpublished; see
also Peters, 2020) that suggested obsessing over daily coronavirus
statistics might be counterproductive.

Controllability
Participants completed four questions related to the perception
of controllability of the pandemic threat (e.g., “I think that
strict compliance with hygiene and social distancing rules makes
sense,” “I feel that I can influence whether the members of
my family or I get COVID-19,” “People have no influence on
the course of the epidemic” [reversed]) using a 7-point scale
(1—completely disagree, 7—completely agree). However, after
careful inspection of responses, we decided to drop one question
(“The epidemic is unpredictable. It is not known how long it
will take and how many deaths there will be”). This item was
rather related to the threat being perceived as unpredictable
(but not necessarily uncontrollable) and it was not related to
other items in the scale (dropping this item did not change the
general pattern of results obtained in this study). The remaining
three questions were combined into a single index (McDonald’s
ω= 0.51).

Risk Perception of COVID-19
Participants answered five questions related to the perception of
risk associated with the COVID-19 outbreak (e.g., “How do you
estimate chances that a virus will negatively influence you or your
family health?,” “Is this virus a real threat?”) using 5-point scales.
These questions were combined into a single index (McDonald’s
ω = 0.81). We hypothesized that risk perception would be
negatively related to emotional responses to the COVID-19
pandemic and to controllability.

COVID-19 Pandemic Forecasts
We asked participants to estimate the current number of SARS-
CoV-2 cases in Poland. We specified that we were interested
in estimates of the total number of people in Poland who
were officially tested and got a positive SARS-CoV-2 result
from the first case to the day when the study was taken. Next,
each participant was asked to estimate how many people in
Poland were going to be test positive with SARS-CoV-2, 1,
2, 3, and four weeks from the day the participant completed
the online study. We highlighted that participants had to
estimate a cumulative number of cases (i.e., the number of all
SARS-CoV-2 cases in Poland that will be announced by the
Ministry of Health).

To measure the accuracy of individual estimates of SARS-
CoV-2 cases, we calculated to what extent each participant’s
estimates deviated from the actual number of cases in Poland.
First, we modeled the dynamics of SARS-CoV-2 (i.e., the baseline
model) in the period from the beginning of the current study
(i.e., March 26th, 2020) to the last estimate, 4 weeks after data
collection (i.e., April 25th, 2020). An increase in SARS-CoV-2
cases was the best described by a linear model (y = 726.060
+ 348.267 ∗ day; R2

= 0.997, p < 0.001). Second, we fitted

individual linear models predicting SARS-CoV-2 cases using
participants’ estimates. These models were fitted separately for
each participant. Next, to get a measure of the accuracy of
individual forecasts for each participant, we calculated the
sum of squares of the deviations of every individual model
from the baseline model (i.e., the actual number of cases in
Poland). This resulted in a measure of dispersion between the
baseline and individual models, with higher values indicating
higher deviations of individual models from the baseline model.
Finally, the measure was log-transformed because of its right-
skewed distribution.

Perceived Effectiveness of Social Distancing
Apart from providing estimates of SARS-CoV-2 cases,
participants were also instructed to estimate how many
people were going to test positive for SARS-CoV-2 in
Poland, 1, 2, 3, and 4 weeks after that point in time, if
the majority of people in Poland followed (i.e., optimistic
condition) or did not follow (i.e., pessimistic condition)
the recommended hygiene and social distancing rules (e.g.,
whether they thought they were going to stay at their home).
For each participant and week, we subtracted optimistic
estimates from pessimistic estimates. We then averaged the
output variables over the 4 weeks. The measure was log-
transformed because of its right-skewed distribution, with
higher values indicating higher perceived effectiveness of
social distancing.

Procedure
In a pretest study conducted 2 weeks before the main
online experiment, participants completed three measures
of individual differences in multiple numeric competencies:
statistical numeracy (Cokely et al., 2012), approximate numeracy
(Peters and Bjälkebring, 2015; Sobkow et al., 2019; Sobkow et al.,
2020b), and subjective numeracy (Fagerlin et al., 2007).

During the main experiment (conducted from March 26th

to March 28th2), participants completed a questionnaire asking
about demographics (age, sex, number of children, and
employment status). Participants were then randomly assigned
to one of the five experimental conditions described above, and
they were asked to: (1) estimate the actual number of SARS-
CoV-2 cases in Poland, (2) forecast the number of SARS-CoV-
2 cases for consecutive 4 weeks, and (3) provide optimistic
as well as pessimistic estimates of SARS-CoV-2 cases. Finally,
participants completed other COVID-19 related measures
in random order, including intentions toward preventive
behaviors, emotional responses to the COVID-19 pandemic,
sources of worry about the COVID-19 pandemic, panic
buying, statistics stalking, controllability, and risk perception
of COVID-19.

2The main study was conducted 3 weeks after the first SARS-CoV-2 case was
announced in Poland (March 4th). Authorities decided to close all schools,
kindergartens, universities on March 10th and more strict “lockdown” type
restrictions such as prohibiting non-essential travels (except traveling to work
or home) or public gatherings larger than two people (except families) were
announced on March 24th (2 days before data collection started).
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RESULTS

The Relationships Among Measures
Used in the Study
The relationships among measures used in the study are
summarized in Table 1. We found that only approximate
numeracy, but not statistical or subjective numeracy, was
associated with participants’ intentions to take preventive
behaviors (r = 0.14, p = 0.023). Subjective and approximate
numeracy were also related to the perceived effectiveness of
social distancing (r = 0.18, p = 0.004 and r = 0.13, p = 0.037,
respectively)—people with higher subjective and approximate
numeracy found obeying hygiene and social distancing rules
more effective, which was associated with higher intentions to
take preventive behaviors (r = 0.18, p= 0.004).

In general, intentions toward preventive behaviors were
related to measures of emotional responses to COVID-19,
but people were also more likely to take preventive measures
when they perceived risk as higher (r = 0.40, p < 0.001),
reported that they have more control over the current pandemic
situation (r = 0.35, p < 0.001), and consulted with COVID-
19 statistics more often (r = 0.17, p = 0.007). Furthermore,
participants who declared that they inspected statistics about
COVID-19 more often (scored higher on the statistics stalking
measure), were also more worried about their health (r = 0.33,
p < 0.001), expressed more negative emotional responses
to COVID-19 (r = −0.29, p < 0.001), and perceived risk
as higher (r = 0.34, p < 0.001). Interestingly, such people
felt more control over the current situation (r = 0.21,
p < 0.001), perceived effects of social distancing as more
meaningful (r = 0.23, p < 0.001), and provided more
accurate forecasts of SARS-CoV-2 cases in Poland (r = −0.21,
p < 0.001).

Factors Predicting Intentions Toward
Preventive Behaviors
To predict intentions toward preventive behaviors, we ran
a hierarchical regression analysis (Table 2). In the first step,
we introduced the three measures of multiple numeric
competencies (R2

= 0.03). We found that approximate
numeracy was the only significant predictor of intentions
toward preventive behaviors (b = 0.23, p = 0.014). People
who were more precise in mapping symbolic numbers
onto a number line were more willing to take preventive
measures against COVID-19. In the second step, we introduced
the experimental conditions as dummy-coded variables
with the control condition as a reference (R2

= 0.05). We
found that participants who were instructed to imagine the
positive consequences of COVID-19 outbreak, were less
willing to take preventive measures (b = −0.38, p = 0.021).
None of the other conditions influenced intentions toward
preventive behaviors3.

3In a series of ANOVA, we tested whether our experimental conditions impact
other measures used in the study. There were no significant effects of experimental
condition on any other measure. TA
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TABLE 2 | Linear regression models predicting intentions toward preventive behaviors.

Model 1 Model 2 Model 3

Step Coefficient b SE b* t p b SE b* t p b SE b* t p

Intercept 6.77 0.40 16.97 <0.001 6.91 0.41 17.06 <0.001 3.57 0.76 4.71 <0.001

1: Numeracy Statistical numeracy −0.04 0.05 −0.06 −0.87 0.384 −0.05 0.05 −0.06 −0.90 0.368 −0.04 0.04 −0.05 −0.83 0.409

Subjective numeracy 0.00 0.01 −0.02 −0.32 0.753 0.00 0.01 −0.03 −0.41 0.681 0.00 0.01 0.01 0.19 0.849

Approximate numeracy 0.23 0.09 0.17 2.47 0.014 0.23 0.09 0.17 2.53 0.012 0.12 0.08 0.09 1.57 0.119

2: Interventions Self-efficacy condition −0.11 0.16 −0.05 −0.69 0.488 −0.04 0.14 −0.02 −0.26 0.795

Positive mental imagery
condition

−0.38 0.16 −0.18 −2.32 0.021 −0.24 0.14 −0.12 −1.72 0.087

Visual aid (Poland) −0.01 0.16 0.00 −0.04 0.970 −0.12 0.14 −0.06 −0.85 0.398

Visual aid (several countries) −0.06 0.16 −0.03 −0.39 0.700 −0.02 0.14 −0.01 −0.17 0.868

3: Responses
to COVID-19

Emotional responses to
COVID-19

−0.04 0.04 −0.07 −0.95 0.344

Worry—health 0.15 0.06 0.22 2.60 0.010

Worry—restrictions −0.21 0.04 −0.32 −4.77 <0.001

Worry—financial 0.06 0.04 0.10 1.52 0.130

Panic buying 0.02 0.01 0.10 1.82 0.070

Statistics stalking −0.02 0.05 −0.03 −0.42 0.675

Controllability 0.22 0.05 0.26 4.65 <0.001

Risk perception 0.21 0.09 0.18 2.38 0.018

Perceived effectiveness of
social distancing

0.01 0.02 0.03 0.49 0.624

COVID-19 forecasts 0.05 0.03 0.11 2.02 0.045

R2 0.03 0.05 0.37

b, unstandardized beta coefficient; b*, standardized beta coefficient. Significant predictors are in bold font.

In the last step of the analysis, we introduced all measures
regarding psychological responses to COVID-19, which
significantly increased the model fit (R2

= 0.37). Firstly,
we found that the two components of worry significantly
predicted intentions toward preventive behaviors. Importantly,
participants who were more worried about their health were
also more willing to obey strict hygiene and social distancing
restrictions (b = 0.15, p = 0.010). This relationship was reversed
in the case of worry about restrictions. That is, participants
who were more worried about the possible effects of restrictions
introduced by the government, reported a lower willingness to
take preventive measures (b = −0.21, p < 0.001). Secondly,
the results indicated that higher perceived controllability of
COVID-19 threat and a higher perceived risk were related
to intentions toward preventive behaviors. Participants who
declared that their perceived controllability of the pandemic
is higher (b = 0.21, p < 0.001) and rated perceived risk as
higher (b = 0.22, p = 0.018), were also more willing to take
preventive measures.

Last but not least, we found that the accuracy of COVID-19
forecasts predicted the willingness to take preventive measures.
In particular, participants whose individual estimates of COVID-
19 spread in Poland deviated more from the actual dynamics of
the pandemic (i.e., people who were less accurate in forecasting
the increase of SARS-CoV-2 cases in Poland) were also more
likely to take preventive measures (b = 0.05, p = 0.045).
The pattern of results held when we adjusted the model for
demographic measures such as age and gender. Willingness to

take preventive measures increased with age, b= 0.01, p= 0.014,
and females were more willing to take preventive measures,
b=−0.26, p= 0.064.

DISCUSSION

In the current study, we investigated which factors may be related
to behavioral intentions toward COVID-19 preventive behaviors
among young adults. Four main conclusions can be drawn
from the results. First, we observed very weak or insignificant
relationships between numeracy and measures associated with
the COVID-19 outbreak. Second, none of our experimental
manipulations revealed the potential to be applied in order to
increase behavioral intentions among young adults. The only
significant relationship we found in this context suggested that
positive mental imagery may decrease preventive behaviors.
Third, preventive behaviors were best predicted by a combination
of different types of worry, controllability, and risk perception.
Individuals who were worried about health, perceived risk as
higher but also believed they could mitigate this risk, were
more prone to obey strict hygiene and social distancing rules
for a longer time (e.g., 3 months). Importantly, worry about
the restrictions was negatively related to behavioral intentions.
Finally, we found quite surprising but very intriguing results
regarding a new measure—statistics stalking. On the one hand,
individuals who searched for new statistics more often were more
worried about their health and assessed the risk as higher. On
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the other hand, they were also more accurate in their COVID-19
forecasts, perceived effectiveness of social distancing as higher,
and had higher protective behavioral intentions.

Insignificant or Weak Relationships With
Numeracy and the Experimental
Manipulations
In other studies concerning diverse health contexts, numeracy
(in its different components) has consistently been related to
risk perception, affective responses to risks, more accurate
understanding of risks, and better (evidence-based) decisions
(Reyna et al., 2009; Garcia-Retamero et al., 2019). However,
in the current research, the different numerical competencies
showed small or insignificant correlations with intentions toward
preventive behaviors and the other variables related to the
pandemic response. In particular, approximate numeracy was
the only competency significantly predicting intentions (albeit
not in the final regression model). In our previous research, we
have found that, among the different numerical competencies,
approximate numeracy was the strongest predictor of perceived
risks and affective reactions (Petrova et al., 2019) and superior
decision making beyond fluid intelligence (Sobkow et al.,
2020b); it also successfully improved performance on some
daily math-related tasks following a brief training (Sobkow
et al., 2019). However, in the context of intentions toward the
COVID-19 preventive behaviors, it was not among the most
important variables.

Similar null (or puzzling) findings were obtained with regard
to the three types of interventions that had been previously
effective in a number of other contexts: mental imagery (Sobkow
et al., 2016), self-efficacy (Sheeran et al., 2016), and visual aids
(Garcia-Retamero and Cokely, 2017).

Interestingly, we found that people may become less willing
to engage in preventive behaviors if they produce positive
mental imagery about the future (however, this effect was not
significant in the final model containing other COVID-19-
related measures). This finding is consistent with the results
of other studies showing that positive mental imagery is
related to more optimistic forecasts and “rose-colored” risk
perceptions. For example, Neck and Manz (1992, 1996) showed
that more positive images of the future led to more positive
emotional experiences in entrepreneurs and motivated them
to think about business in terms of opportunities rather than
obstacles. It is possible that people who are more prone to
imagine positive consequences of the pandemic (e.g., easily
produce images related to spending more time at home with
a family) tend to undervalue risk associated with the health
threat and, as a result, are less willing to undertake preventive
actions. Future studies should also investigate the potential
role of negative mental images, which might be expected
to produce opposite effects on both risk perception and
protective behaviors.

It is worth noticing that we did not include manipulation
checks (e.g., ratings of the subjective vividness of mental images
generated by participants or their understanding of visual
aids). So there could be design and implementation issues

with interventions that could offer potential explanations for
their limited effectiveness. Nevertheless, without these control
measures, we are unable to identify them accurately.

The general pattern of null findings from the interventions
and numerical competencies also suggests that the context of
a pandemic, characterized by extreme information overload,
uncertainty, and worry, could create a decision environment
in which factors traditionally found to influence preventive
intentions are “trumped” by other specific contextual influences
(e.g., see also Erceg et al., 2020; Thompson et al., 2020 non-peer-
review preprints). For instance, in the current study, worry (in its
different forms) was a strong predictor of intentions.

Worry and Risk Perception
The fact that worry and risk perception were found to be main
predictors of behavioral intentions is not surprising in the light of
previous research and theories (Loewenstein et al., 2001; Slovic
et al., 2007; Bruine De Bruin and Bennett, 2020; Zaleskiewicz
and Traczyk, 2020). Additionally, a recent study by Thompson
et al. (2020; a non-peer-reviewed preprint) showed a positive
link between worry and COVID-19 risk perception, while Erceg
et al. (2020; a non-peer-reviewed preprint) revealed that worry is
an important predictor of more responsible behaviors in case of
the pandemic. Nevertheless, we argue that our results shed new
light on the role of worry in risk perception and in promoting
preventive behaviors. In Erceg et al. (2020) study, the worry was
measured using a single item (“Considering all the known aspects
of the current situation, how worried would you say you are for
yourself and your family because of the coronavirus?”), while we
found that “worry because of coronavirus” is not unitary. We
observed three types of worry that, even if positively correlated,
were differently linked with COVID-19 related measures. The
first type of worry—worry about health—is probably the most
prototypical in case of the pandemic (e.g., Thompson et al., 2020
asked about the extent of worry that oneself and close others
would be infected with COVID-19). In our study, individuals
who were more worried about health (theirs or their family
members), assessed risk related to coronavirus as higher, checked
statistics more often, and had higher behavioral intentions toward
preventive behaviors.

On the other hand, the second type of worry—worry about
restrictions and personal freedom (e.g., being unable to meet with
friends)—was positively related to panic buying and negatively
to controllability, but importantly, also negatively linked to
behavioral intentions. This type of worry seems to be of particular
importance among young adults and adolescents to whom
interaction with peers is especially important (Andrews et al.,
2020). Because of that, adherence to social distancing rules
may be particularly challenging for them. It would be worth to
develop interventions and appeals targeting young people and
their worries. For example, Van Bavel et al. (2020) suggested
that we should use the term “physical distancing” instead of
“social distancing” because the latter implies that one should cut
off all interactions. “Physical distancing” is preferred because it
stresses physical separation. However, social connections are still
possible (e.g., using social media or other technology allowing
temporally synchronous and informationally rich connection
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using the internet). Finally, the third type of worry—the worry
about finance—was only related to higher risk perception but not
to other COVID-19 related measures. The idea that worry is not
unitary reflects the factor structure found in the Worry Domains
Questionnaire (McCarthy-Larzelere et al., 2001). Moreover, three
types of worry related to the pandemic found in our study seem
to be closely related to three domains that were identified among
others from the abovementioned questionnaire: physical threat,
relationships, and financial.

The above-reviewed results provoke questions about practical
implications: should we try to increase worry to achieve higher
compliance with the protective measures (as a lesser of two evils)?
We argue that during the pandemic, people already experience
an elevated level of distress and chronic anxiety, especially when
they are put on quarantine (Brooks et al., 2020; Van Bavel et al.,
2020). Moreover, when people are faced with a real and serious
threat that has the capacity to evoke strong fear (such as the
one related to the COVID-19 pandemic; Van Bavel et al., 2020),
they may not react to information about the size of the threat,
even if it is presented to them in a relatively “friendly” and easy-
to-understand format (such as our visual aids). Prior research
supports such reasoning. It has indicated that those individuals
who experience excessively high health anxiety, demonstrate
various non-rational behaviors, i.e., they may avoid consulting
with a physician because they regard clinics as a source of
contagion and sickness rather than a place providing help (Lee,
2014; Taylor, 2019). Moreover, people with high health anxiety
are often alarmed by uninformative signals which can make them
overestimate the seriousness of potential illness (Wheaton et al.,
2010; Hedman et al., 2016) and tend to misinterpret health-
related stimuli (Taylor and Asmundson, 2004; Wheaton et al.,
2012). Therefore, we hypothesize that in situations in which
people are exposed to severe threats, risk communication should
be preceded by actions oriented on lowering the anxiety level.
However, future research should test this issue empirically.

It is worth noting that our study was conducted at the
beginning of the outbreak in Poland, when the level of worry
was particularly elevated. Now (July, 2020), most of the countries
after weeks of lockdown face the next challenge—how to
make a safe transition to the “new normal” (Habersaat et al.,
2020). Until a vaccine or effective treatment becomes available,
societies must still use special hygiene as well as social and
physical distancing measures to control the spread of the virus.
Nevertheless, these protective behaviors are associated with high
social and economic costs. Recently, a group of experts from
diverse academic disciplines (Habersaat et al., 2020) proposed
10 recommendations to manage COVID-19 transition. One of
these important considerations was to increase resiliency and
self-efficacy.

Controllability and Self-Efficacy
In our study, we also attempted to investigate the relationships
among different measures related to controllability and
self-efficacy. We found that self-reported controllability of the
pandemic was associated with higher perceived effectiveness
of social distancing as well as with higher intentions toward
protective behaviors. These results, while encouraging, should be

taken with some caution because the measure of controllability
used in this study had relatively low reliability. Moreover, our
(relatively simple) experimental manipulation of self-efficacy
was found to be ineffective. Future research should address
these problems in a more detailed manner. For example,
Habersaat et al. (2020) argued that we should distinguish
self-efficacy (the belief that an action can be completed) and
response efficacy (the belief that action can reduce a threat).
One could design more powerful interventions in which
participants would be educated what and why it should be
done to increase self-efficacy and response efficacy (Habersaat
et al., 2020). Moreover, in future interventions, it would be
worth focusing on various psychological mechanisms such
as self-monitoring, feedback on performance, contingent
rewards, prompting of behavioral goals, and planning social
support. Similar actions were found to be effective in building
self-efficacy in dietary (Prestwich et al., 2014) or physical
activity (Ashford et al., 2010) interventions. Moreover, these
interventions should be reinstated in case of future waves of
infection (Habersaat et al., 2020).

Statistics Stalking
Last but not least, we observed in this study interesting effects
related to a new measure—statistics stalking. The idea of statistics
stalking was introduced by Ellen Peters in a New York Times
article entitled “Is Obsessing Over Daily Coronavirus Statistics
Counterproductive?” (Peters, 2020). Peters argued, based on
a survey conducted at the beginning of the outbreak in the
United States, that statistics stalkers—individuals who checked
coronavirus data every day—were more anxious and assessed
the chances of being infected with the SARS-CoV-2 as higher.
Moreover, they were more prone to amassing supplies (such as
water or toilet paper) and buying surgical masks, which could
be seen as overprotection. In our study, we observed similar
results: participants who checked coronavirus statistics more
often, experienced more negative emotions, were more worried
about the health, and assessed risk related to the COVID-19
pandemic as higher.

Nevertheless, we also found that statistics stalking may be
related to positive measures. Individuals who searched for
statistics more often felt more control over the situation,
perceived social distancing as more effective, and had
higher behavioral intentions toward preventive behaviors.
Finally, they were also more accurate in their COVID-19
forecasts. Interestingly, statistics stalking was the only measure
associated with the accuracy of predictions. The question arises,
what psychological mechanisms may underlie these effects.
Surprisingly, even though previous research has demonstrated
that individuals with higher numeracy searched for more
information in the decision-from-experience paradigm (Ashby,
2017; Traczyk et al., 2018a), none of the numeracy measures
used in our study was related to searching for new statistics
about the coronavirus. Future studies are needed to delve into
this topic. However, a recent study by Atanasov et al. (2020)
gave substantial suggestions regarding cognitive mechanisms
that may underlie better forecasts. In their study, most accurate
real-life forecasters made frequent and small revisions allowing
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them to build a better understanding of uncertain situations.
Probably, individuals who searched for new statistics more
often also learned the structure of the environment. This
process could be deliberative (e.g., in Atanasov et al., 2020,
high-frequency updaters scored higher on the crystallized
intelligence measure). But there is also evidence that people
could non-intentionally learn complex patterns (Reber, 1993;
Sobkow et al., 2018), covariances (Catena et al., 1998), and
probabilities (Traczyk et al., 2019).

Limitations
First, the primary outcome variable in this study tapped
intentions toward preventive behavior and not real behavior.
Meta-analyses (Sheeran, 2002; Webb and Sheeran, 2006; Sheeran
and Webb, 2016) showed that while intentions and behavior
are usually moderately correlated, there is a gap between these
two constructs (people do not always do what they declared
they would do). However, we argue that the role of behavioral
intentions is nontrivial—they significantly mediate the effect
of interventions (e.g., changing attitudes, social norms, and
self-efficacy) on behavior (Webb and Sheeran, 2006; Sheeran
et al., 2016)—and thus could be used a proxy of preventive
behaviors. We also argue that a measure of actual preventive
behavior could be insensitive during the lockdown—because
people were forced to stay at home, pronounced ceiling effects
would be observed. Instead, we asked people for their intentions
to keep these behaviors in the long-term to increase the
sensitivity of the measure.

Second, because our study was conducted under extraordinary
conditions (the beginning of the pandemic in Poland), no
validated measures of perception of this threat were available. All
of the COVID-19-related measures used in this study were newly
developed and not tested in previous research. Nevertheless, most
of them (except for controllability) had satisfactory reliability and
the structure of correlations among them suggests their validity.

Third, the number of cases/deaths has been changing
dynamically, depending on restrictions announced by the
authorities as well as people’s behavior. When we collected
data, the number of SARS-CoV-2 cases in Poland had been
changing linearly (approximately 350 new cases/day), and there
was a plateau for a few months. Nevertheless, from July/August,
the beginning of the “second wave” of the outbreak could
be observed. People’s psychological reactions to this threat
(e.g., worry, risk perception, behavioral intentions) have been
changing throughout the pandemic, suggesting that this problem
(the difficulty in studying people’s psychological reactions
to the pandemic) yields to longitudinal research [such as
COSMO project in Germany (COVID-19 Snapshot Monitoring);
Betsch et al., 2020].

Fourth, this study was conducted on a specific sample
(relatively young Polish college students) but not a representative
one, so one should be careful in generalizing the results of this
study. Finally, although we used the risk-as-feelings hypothesis
(Loewenstein et al., 2001) as our main theoretical framework,
this study was largely exploratory and was not aimed to confirm
a particular prediction of this model. Nevertheless, we believe
that including a broad set of various measures in the study is

promising in the exploration of possible factors that influence
protective behaviors during the pandemic and may help cope
with this novel and severe threat in future.

Summary
Previous research suggests that it is crucial to identify
which factors can motivate young adults to comply with the
recommended preventive measures against the coronavirus
pandemic. Even though they may be less likely to suffer health
consequences from the virus as a group, they can still transmit
it to more vulnerable individuals. Our study sheds new light
on this issue by suggesting different sources of worry related to
the COVID-19 outbreak (i.e., health, restrictions, and financial)
in predicting willingness to take preventive measures in this
population. Besides this important theoretical notion, our results
have the potential to be applied to the design of novel and effective
interventions and policies, for example, by decreasing people’s
susceptibility to create excessively positive mental imagery of the
situation because highly optimistic mental images may hamper
the willingness to undertake protective behaviors.
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Background: By the end of March 2020, more than a fifth of the world’s population was
in various degrees of “lockdown” in order to slow the spread of COVID-19. This enforced
confinement led some to liken lockdown to imprisonment. We directly compared
individual’s experiences of lockdown with prisoners’ experiences of imprisonment in
order to determine whether psychological parallels can be drawn between these two
forms of confinement.

Methods: Online surveys of adults in lockdown in the UK (N = 300) and California
(N = 450) were conducted 4 and 5 weeks into lockdown in each region, respectively.
The UK data was then compared to Souza and Dhami’s (2010) sample of 267 medium
security prisoners in England, and the Californian data was compared to Dhami
et al.’s (2007) sample of 307 medium security Federal prisoners in California. We
measured the effects of Group (Lockdown v. Prison) on five categories of dependent
variables (i.e., activity, social contact, thoughts, feelings, and rule-breaking), controlling
for demographic differences between the groups.

Results: In both regions, people in lockdown thought significantly less often about
missing their freedom, as well as missing their family and friends living elsewhere
than did first-time prisoners. However, people in lockdown in both regions were also
significantly less engaged in a range of daily activities than were first-time prisoners.
Additionally, in both regions, people in lockdown reported feeling more hopeless than
first-time prisoners.

Conclusion: Although Governments introducing lockdown policies do not intend to
punish their citizens as courts do when sending convicted offenders to prison, such
policies can have unintended adverse consequences. Psychological parallels can be
drawn between the two forms of confinement.

Keywords: coronavirus, COVID-19, lockdown, imprisonment, psychological adjustment

INTRODUCTION

In January 2020, China began to “lockdown” its citizens in an effort to contain a new coronavirus
(SARS-CoV-2) and slow the spread of Covid-19, the potentially fatal disease it causes. By the end of
March 2020, more than a fifth of the world’s population was estimated to be in various degrees
of lockdown (Gilbert, 2020). Workplaces were closed and employees either had to work from
home or were out of employment. Schools and childcare facilities were also closed, as were other
indoor and outdoor spaces where people may congregate and interact (e.g., restaurants, cinemas,
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shops and businesses selling “non-essential” goods or services,
places of worship, gyms, swimming pools and playgrounds).
People were only allowed to leave their homes for a limited
number of essential purposes (e.g., if they were designated
“key” workers, to buy food, seek medical attention, and for
limited exercise). In some regions, lockdowns were police
enforced and violations of the rules of lockdown could result in
criminal sanctions ranging from fines to custody (e.g., Executive
Department State of California, 2020; UK Government, 2020c)1.

The enforced confinement led some to compare the COVID-
19 lockdown to imprisonment. Although the US TV host
Ellen DeGeneres joked in her comparison of the two forms of
confinement (Michallon, 2020), others, including ex-prisoners,
have been more serious in their consideration of the similarities
between the COVID-19 lockdown and imprisonment (e.g.,
O’Donnell, 2020; Toon, 2020; Wheatcroft, 2020). Indeed, the
term “lockdown” is commonly used in the prison system and
forms part of the daily regime when the movement and free
association of some prisoners is controlled, and it is part of
emergency procedures dealing with prisoner unrest. Clearly,
Governments introducing lockdown policies to control the
pandemic do not intend to punish their citizens as courts
do when imposing prison sentences on convicted offenders.
Nevertheless, lockdown policies may have unintended adverse
consequences that are akin to the “pains of imprisonment”
(e.g., Sykes, 1958; Sykes and Messinger, 1960; Goffman, 1961).
Imprisonment deprives prisoners of their individual freedom.
It restricts their movement and physical contact with family
and friends outside. Imprisonment reduces prisoners’ access to
potential heterosexual relations and some previously enjoyed
goods and services. Imprisonment can also adversely affect
prisoners’ sense of personal safety.

In the present paper, we directly compare individual’s
experiences of the COVID-19 lockdown with prisoners’
experiences of imprisonment in order to determine if
psychological parallels can be drawn between these two forms
of confinement. The present research thus also sheds light on
some psychological, emotional, social and behavioral responses
to lockdown. Patterns of adjustment can have implications for
how well people can cope with lockdown and how well they can
readjust to life after lockdown. Before describing the present
research, we compare features of the COVID-19 lockdown and
imprisonment, and review findings of recent research on the
subjective experiences of both.

The COVID-19 Lockdown vs.
Imprisonment2

The COVID-19 lockdown and imprisonment can be compared
on several dimensions that may affect an individual’s subjective

1Police were given powers to enforce the lockdown in the UK which included
fines of up to £60 for a first violation (UK Government, 2020c). Violation of the
Californian lockdown is a misdemeanor which is punishable by a fine of up to
$1,000 or imprisonment of up to 6 months or by both (Executive Department State
of California, 2020).
2Imprisonment can vary considerably across the world (see Prison Insider, 2020).
For present purposes, the focus is on Anglo-American jurisdictions because that is
the focus of the present research.

experiences. First, in terms of purpose, the COVID-19 lockdown
is an extreme public health policy and imprisonment is a harsh
criminal justice policy. In addition, self-isolation is obligatory
for those displaying symptoms of COVID-19, whereas solitary
confinement is typically reserved for those who frequently
break prison rules. Both forms of confinement represent control
strategies (i.e., for the virus v. crime, respectively), and both
entail a component of protecting others (i.e., from being
infected v. victimized) as well as reducing the burden on
Government agencies and services (i.e., healthcare system v.
criminal justice system).

Second, in terms of expectation and duration, unlike the
COVID-19 lockdown, which may have come as a surprise to
many, most offenders will know that they face imprisonment
when they attend their sentencing hearing. However, both
the lockdown and prison sentences typically have time limits
associated with them (e.g., the 21 days lockdown in the UK
which was announced on March 23rd 2020; see UK Government,
2020a), although the end to both may be uncertain and could
be extended (e.g., as was widely anticipated the UK lockdown
was extended for 3 weeks on April 16th 2020 and partial easing
only began on May 12th 2020)3. Nevertheless, prison sentences
are typically considerably longer, especially for serious offenders
and those with previous convictions. Although not necessarily
equivalent, it is becoming increasingly clear that the “shielding”
of those particularly vulnerable to the more severe consequences
of COVID-19 (e.g., the elderly and people with certain underlying
health conditions) is likely to continue after lockdown ends,
perhaps until a vaccine is available.

Third, with regard to rules and regime, there are rules
for observing the COVID-19 lockdown which limit personal
freedom (e.g., not going out to work unless a key worker,
going out for essential activities only, social distancing, wearing
facemasks, limits on outdoor exercise, etc.). However, these
do not permeate through every aspect of an individual’s life
as do the rules and regime in prison, especially more secure
ones. Citizens retain freedom and control in terms of sleep/rest,
socializing (albeit not-in-person), diet, and accessing many goods
and services online. In addition, whereas the violation of prison
rules can result in extra days being added onto a sentence,
lockdown rules may not be enforced, and if they are, punitive
measures such as imprisonment will be rare.

Finally, in terms of living conditions, people in the COVID-
19 lockdown may live alone or share their home with family
or friends. Although these may sometimes be overcrowded,
noisy surroundings, lacking in privacy, as is typical in prison
environments, the conditions are unlike prison. This is because
prisoners are “housed” in cells (e.g., typically one room with
a bed, toilet and washbasin), and they may share this with
someone unknown to them. Prisoners may have a fear of
attack by other inmates. Similarly, it is becoming clear that
domestic abuse has risen during lockdown and that some

3In California, the “stay at home” order was issued on March 19t h, and no initial
time period was provided. The California State Department of Public Health
(2020) issued an order on May 7t h easing some lockdown restrictions. In both
the UK and California, some regions (e.g., Scotland and Los Angeles, respectively)
announced that they would ease lockdown restrictions at a slower pace.
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victims may be unable to seek help (e.g., ABC News, 2020;
BBC News, 2020).

Thus, while it may seem apt to compare the COVID-19
lockdown to imprisonment in some respects, it does not in many
others. Nevertheless, the subjective experiences of both forms of
confinement may not differ so much. There is emerging evidence
of individuals’ psychological, emotional, social and behavioral
adjustment to lockdown, and this can be considered in light of
research on prisoners’ adjustment to imprisonment.

Review of Research on Experiences of
Lockdown and Imprisonment
Brooks et al. (2020) reviewed 24 studies published between 2003
and 2018 examining the psychological effects of quarantine.
Only a handful of these compared individuals who had been
quarantined to those who had not. Studies with no comparison
group generally reported a high prevalence of symptoms of
psychological distress and disorder. In support of these findings,
studies with comparison groups found higher levels of stress
disorders and post-traumatic stress symptoms in those who had
been quarantined, both immediately afterward and sometimes
at least as much as 3 years later. Depression was also apparent
for several years afterward in those who had been quarantined
compared to those who had not. There was some evidence
that increased duration of time in quarantine was associated
with poorer mental wellbeing. Finally, the physical confinement,
absence of usual routine, lack of social contact, and inability to
access goods and services, resulted in frustration, boredom and
feelings of isolation.

Emerging research on adults’ experiences of the COVID-19
lockdown in regions including Italy, Spain, Bangladesh, India,
and the UK, has generally found high levels of stress, depression
and anxiety and/or low levels of mental wellbeing (Ali et al., 2020;
Aymerich-Franch, 2020; Odriozola-Gonzalez et al., 2020; Rossi
et al., 2020; Srilakshmidevi and Suseela, 2020; White and Van
der Boor, 2020). In addition, Aymerich-Franch (2020) found that
over half of adults in lockdown in Spain felt more trapped than
before lockdown, and 70.2% felt less free. Adults in lockdown
in India reported disruption in their daily routine and social
contacts (Sharma and Subramanyam, 2020), and whereas those
in lockdown in Spain and Zimbabwe reported an increased
frequency of doing household chores (Aymerich-Franch, 2020;
Chirombe et al., 2020) and use of media/social media (Aymerich-
Franch, 2020), those in lockdown in India reported spending
most of their time resting, and not engaging in physical exercise
(Singhal and Vijayaraghavan, 2020).

However, much of the aforementioned research lacks
comparison groups to benchmark these reported levels of
experiences. In one notable exception, Sibley et al. (2020)
compared the mental and physical health and subjective
wellbeing of adults during the first 18 days of lockdown in
New Zealand and a matched sample of adults a few months
before lockdown, as well as the same participants a year earlier.
Both the between- and within-subjects analyses showed an effect
of lockdown on some measures (e.g., after lockdown there was
increased mental distress, sense of community and decreased

fatigue). There was, however, no effect of lockdown on other
measures (e.g., rumination, subjective health, perceived social
support, satisfaction with health, and personal relationships).
This suggests that while lockdown may lead to increased mental
distress in people compared to others and themselves before
lockdown, individuals may be resilient in other ways.

Finally, in another effort to contextualize and interpret the
effects of lockdown, Ali et al. (2020) reported a post hoc
comparison of the mental wellbeing of adults in lockdown in
Bangladesh measured using the Warwick Edinburgh Mental
Wellbeing Scale with the wellbeing scores reported by others
using the same scale. They found that scores for their lockdown
sample were lower than for the general population in Brazil,
Denmark, England and Spain; lower than bereaved carers in
the UK; lower than university students in China; and lower
than healthcare workers in Northern Ireland and in Pakistan.
However, the scores were similar to that of primary healthcare
patients in hospital in Norway. In addition, and of particular
relevance to the present study, Ali et al.’s (2020) lockdown
sample scored similar to Tweed et al.’s (2018) sample of Scottish
prisoners. The lockdown sample had a mean score of 38.4
(SD = 11.3) whereas prisoners had a mean score ranging from
37.4 (SD = 12.0) for remand prisoners and 41.2 (SD = 12.3)
for other prisoners. Thus, Ali et al.’s (2020) study suggests that
the COVID-19 lockdown may be associated with very similar
levels of poor mental wellbeing in ordinary citizens as that seen
in prison populations.

It is possible to compare the experiences of those in lockdown
and those in prison because the questions that prison researchers
have asked about inmates’ experiences of confinement are akin to
those asked in recent COVID-19 lockdown studies. For instance,
as illustrated below, researchers have measured prisoners’
participation in prison regime activities, their compliance with
prison rules, their social contact with others in prison as well
as with family and friends from outside, their thoughts about
missing freedom and needing control over their lives, and missing
heterosexual relations, and their psychological wellbeing. Prison
studies can shed some light on how people might adjust to life in
lockdown as well as afterward.

Evidence suggests that prisoners may suffer from adverse
psychological wellbeing on measures such as depression and
stress (e.g., Edwards and Potter, 2004; Van Harreveld et al., 2007;
Tweed et al., 2018), and they are more likely to commit suicide
than non-incarcerated populations (Fazel et al., 2017). Education,
work, exercise, faith-based activities, and rehabilitative or self-
help programs can provide opportunities for a constructive
and stimulating use of time inside prison. Similarly, prison
visitations by family and friends help maintain contact with
the outside world, and social interactions with other inmates
facilitate survival inside. Research suggests that participation in
regime activities and having social ties can improve psychological
well-being in prison, reduce misconduct in prison, and increase
the chances of post-release success (e.g., Cecil et al., 2000; Camp
et al., 2008; Cashin et al., 2008; Richmond, 2014; Brunton-
Smith and McCarthy, 2016; Brazão et al., 2018; Kyprianides
and Easterbrook, 2020). However, not all prisoners can, or do,
participate in the full range of activities offered in prison, and it
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can be difficult to maintain meaningful relationships with family
and friends outside prison as well as have supportive interactions
with those inside (e.g., Dhami et al., 2007; Souza and Dhami,
2010). In a recent study of short-term imprisonment in the UK,
O’Connor et al. (2020, p. 3) reported that, over time, prisoners
moved “toward feeling ever more trapped or ‘banged up’.”

THE PRESENT RESEARCH

In order to directly compare individuals’ experiences of
the COVID-19 lockdown with prisoners’ experiences of
imprisonment we conducted two online surveys of adults
in lockdown—one in the UK, and the other in California,
United States. We then compared the responses of these two
samples to those reported by prisoners in medium security
prisons in their respective regions. We chose the UK and
California regions primarily because we had access to relevant
prison data from these regions. The prison data was collected
years before the current pandemic (i.e., Dhami et al., 2007;
Souza and Dhami, 2010) and so is not confounded by the
current COVID-19 outbreak in the prison system (California
Department of Corrections and Rehabilitation, 2020; UK
Government, 2020b).

There are tangible and intangible similarities and differences
between the UK and California (see Business Insider, 2018;
Office for National Statistics, 2020; United States Census Bureau,
2020). For instance, the UK has a population of approximately
67 million compared to approximately 40 million in California.
Before the pandemic, California’s economy was slightly larger
than the UK. Those aged over 65 and those from non-
White racial/ethnic groups are considered to be particularly
vulnerable to the harmful effects of Covid-19. The relative
proportions of over 65-year-olds is 18% and 15% in the UK
and California, respectively, and 14% of the UK population
is non-White compared to 28% in California. The COVID-
19 lockdown required people to stay at home, which also
necessitated greater use of the internet. The average household
size is 2.4 in the UK compared to 2.9 in California, and 96%
of households in the UK had internet connection, while 85%
in California had broadband internet subscription. It is worth
noting that the UK has a publically funded healthcare system,
whereas 9% (of those aged under 65) in California have no
health insurance. The first confirmed case of COVID-19 in
California was January 26th 2020 and February 21st 2020 in
the UK, with the first deaths in February 6th and March 6th
of the same year, respectively. The lockdown in both regions
began around the same time (i.e., March 20th and 24th 2020,
respectively). The present study is focused on the comparison
between the lockdown and prison samples in each region,
but those interested in comparing people in lockdown across
the two regions can look at the regional comparison analysis
which is part of the online Supplementary Materials4. Suffice
it to say, there were very few differences between the two
lockdown samples.

4https://osf.io/8gvmk/

Specifically, we aimed to compare the responses of the two
groups (i.e., lockdown and prison) on a range of behaviors,
thoughts and feelings as follows: (1) total number/variety of
activities participated in; (2) social contact with others in
prison/living space and with those from the outside; (3) thoughts
about missing freedom, needing control over life, missing
sex, missing family and/or friends, and being attacked/beaten
up; (4) feelings of happiness and hopelessness relative to
before prison/lockdown; and (5) rule-breaking in prison/during
lockdown. The lack of prior research on this topic led us to use
non-directional hypothesis tests, with corrections for multiple
tests. The present research was registered with the Open Science
Framework (OSF)5, and the raw data and research script are
available online (see footnote 4).

MATERIALS AND METHODS

Participants
We conducted an online survey of 300 adults in lockdown in the
UK and 450 adults in lockdown in California. Data was collected
in the UK from April 20th to 22nd and in California from April
24th to 28th. Thus, data collection occurred approximately 4 and
5 weeks after lockdown began in each region, respectively. As
mentioned, the UK data was compared to Souza and Dhami’s
(2010) sample of 267 prisoners from two medium security
prisons in England. The Californian data was compared Dhami
et al.’s (2007) 307 prisoners from a medium security Federal
prison in California, who had provided information on their
prior prison experience, which as will be seen below, is pertinent
for present purposes6. The size of the two lockdown samples were
larger than their respective prison samples due to oversampling in
case of low response rates or missing data, and for the potential
need to conduct analyses by subgroup (see “Analysis” section
below). Table 1 presents the demographic characteristics of the
two lockdown samples and two prison samples.

Survey
The survey called “Life in Lockdown” comprised six sections
(i.e., Your Life in Lockdown, Socializing with Others, Your
Health, Rules of Lockdown, Your Experiences of Covid-19,
and You and Your Life Before Lockdown). It included items
adapted from Dhami et al. (2007) and although there were some
necessary differences to item wording, item order and response
scales remained the same (see Supplementary Table A1). In
addition, we included an item asking participants how similar
they thought lockdown was to imprisonment, to which responses
were provided on a “very different” 1 to “very similar” 7-point
scale labeled at each end. Analyses of the remaining survey items
without any comparison to prison data are in preparation and
will be reported by the authors elsewhere (the full survey can be
found online, see footnotes 4 and 5).

5https://osf.io/akvqd
6Dhami et al.’s (2007) study also included samples of high and low security Federal
prisoners in California. These are not included in the present analysis because we
wanted to keep prison security level constant across the two regions studied (Souza
and Dhami’s (2010) study only focused on medium security prisoners).
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TABLE 1 | Demographic characteristics of UK and Californian lockdown and prison samples (% unless otherwise stated).

UK California

Lockdown (N = 300) Prison (N = 267) Lockdown (N = 450) Prison (N = 307)

Femalea 63.5 0.0 48.0 0.0

Age+ 33.07 (11.14) 32.42 (11.89) 30.62 (11.22) 37.36 (10.37)

Ethnicity—BAMEb 13.0 23.2 56.9 69.3

Not finish high school 0.7 47.4 1.1 32.9

Unemployed 12.8 30.5 15.8 8.2

Not in relationship 65.0 24.4 60.6 15.5

Used drugs beforec 8.0 64.6 8.3 58.2

In prison before 0.3 61.8 1.1 35.8

Days inside+d 30.17 (7.79) 788.29 (1316.22) 37.66 (9.63) 1306.36 (1442.67)

Quality of life before+e 2.26 (1.29) 0.65 (2.12) 2.28 (1.34) 1.65 (1.78)

+Mean (SD).
a In addition to the remainder who were males, some participants identified as “other” (UK lockdown: n = 1 and US lockdown: n = 7).
b"Black, Asian and Minority Ethnic” refers to all non-white categories.
cThis variable was made binary and the data in this table refer to responses of “sometimes” (4) to “often” (7) on the rating scale.
d“Days inside” refers to the number of days in lockdown or prison for the current sentence.
eFollowing Dhami et al. (2007), we computed a “quality-of-life-before” lockdown/prison variable. Here, this represents an aggregate of education (did not finish high school
v. did), work (unemployed v. employed/other), relationship status (alone v. relationship), and used drugs before (yes v. no). A positive response was coded as 1 and a
negative as -1 (reverse coding was employed for the drugs variable).

For present purposes, and akin to Dhami et al.’s (2007) study
on adaptation to imprisonment, the items include five categories
of 11 dependent variables7:

(1) Activity (i.e., total number/variety of activities
participated—work8, education, exercise, religion and
self-help programs);

(2) Social contact (i.e., amount of interaction with others in
prison/living space, and frequency of contact with family
and/or friends from the outside9);

(3) Thoughts (i.e., frequency of thoughts about missing
freedom, needing control over life, missing sex, missing
family and/or friends, and being attacked/beaten up);

(4) Feelings (i.e., degree of happiness and hopelessness relative
to before prison/lockdown); and

(5) Rule-breaking10 (i.e., frequency of charges of misconduct in
prison/accusations of disobeying rules of lockdown).

Procedure
Participants in the lockdown samples were recruited online using
Prolific Academic. Only individuals who reported being fluent
in English and currently residing in the UK or the US state of

7Dhami et al. (2007) had five categories of 13 dependent variables, but these
included an item asking about interaction with prison guards, which is irrelevant
for our lockdown samples. In addition, whereas Dhami et al. (2007) counted
the number of programs that prisoners participated in as a separate dependent
variable, we simply added the binary version of it (participated in programs v. not)
to the aggregated activity variable.
8There were two items asking about work for the lockdown samples (see
Supplementary Table A1), and an affirmative response to either one was used here.
9There were three items asking the prison samples about contact with
family/friends from the outside (see Supplementary Table A1), and we averaged
responses on these to create one variable.
10The wording for this item was different for the lockdown samples (see
Supplementary Table A1) because we considered that a question asking about
being charged of breaking lockdown rules by the police would be too restrictive.

California were allowed to participate. Each participant was paid
£2 (or its USD equivalent) for completing the survey. Participants
could skip questions, but could not go back to change previous
answers. Ethical approval for the research was granted by the
Research Ethics Committee at the Department of Psychology,
City, University of London.

According to Dhami et al. (2007) and Souza and Dhami
(2010), prisoners were randomly selected from the prison roll.
Their participation was voluntary and anonymous but not
compensated. The survey was self-administered in groups in the
education or chapel areas of the prisons and in the absence
of prison staff. Interpreters were provided for Hispanic-only
speaking prisoners in California, and the trained researchers
administered the survey individually to prisoners who reported
having difficulties in reading and/or writing.

Data Analysis
Data analysis occurred in three steps, with the first two being
preliminary analyses. First, it is clear from Table 1 that,
whereas participants in the two lockdown samples included
both males and females, all prisoners were in male prisons.
In addition, while the vast majority of participants in the
lockdown samples had never been to prison before, a sizeable
proportion of participants in the prison samples had prior prison
experience (i.e., were recurrent). Thus, preliminary analyses
using multivariate analysis of variance tests (MANOVA) were
conducted to determine whether the male and female groups
in each of the two lockdown samples and the first-time
and recurrent prisoners in each of the two prison samples
should be grouped together or not for the main analysis.
Here, gender (i.e., male v. female) and prison experience (i.e.,
first-time v. recurrent) were the independent variables in the
respective analyses, and the dependent variables were the 11 listed
earlier. These tests were performed for each sample and region
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separately (i.e., UK lockdown, UK prison, Californian lockdown,
Californian prison).

Second, we compared the groups to be examined in the
main analysis on the remaining demographic characteristics (see
Table 1) using a combination of independent samples t-tests
and Chi-Square tests. The comparisons in this preliminary
analysis were conducted for each region separately, and
helped to identify variables to be controlled in the main
analysis.

Finally, in order to fulfill the main aim of the present
research i.e., to determine if experiences of the COVID-19
lockdown were similar or different from imprisonment, we
conducted Analysis of covariance (ANCOVA) and multivariate
analysis of covariance (MANCOVA) tests. These measured
the effects of group (Lockdown v. Prison) on the five
categories (i.e., activity, social contact, thoughts, feelings, and
rule-breaking) of 11 dependent variables, controlling for any
differences in demographic characteristics as covariates in
the analysis. As mentioned, the present study is focused on
the comparison between the lockdown and prison samples
in each region (i.e., the UK and California), and so the
tests were performed for each region separately. Holm’s
(1979) method was used to correct for multiple comparisons
when reporting univariate test results from the MANCOVA
analyses.

FINDINGS

The mean rating of how similar lockdown was to imprisonment
was 2.28 (SD = 1.49) for participants in lockdown in the UK
and 2.11 (SD = 1.46) for participants in lockdown in California.
There was no significant difference between the two regions,
t(748)= 1.55, p= 0.121.

Preliminary Analyses
The preliminary MANOVAs across all the 11 dependent variables
revealed a significant multivariate effect of gender (male v.
female) for both the UK and the Californian lockdown samples

[UK: F(11, 253) = 4.14, p < 0. 001, ηp
2
= 0.15 and Californian:

F(11, 351) = 4.09, p < 0. 001, ηp
2
= 0.11]11. There were

overall gender differences in the responses of males and
females. Therefore, we split the lockdown samples by gender in
further analyses.

There was also a significant multivariate effect of prison
experience (first-time v. recurrent) for both the UK and
Californian prison samples [UK: F(11, 224) = 7.66, p < 0.001,
ηp

2
= 0.27 and Californian: F(11, 255) = 2.02, p = 0.027,

ηp
2
= 0.08]. First-time prisoners gave different responses overall

than did recurrent prisoners. Given that the lockdown samples
were experiencing their first ever lockdown experience, we
thought it would be reasonable to compare their responses with
the first-time prisoners in each region, thereby excluding the
recurrent prisoners from further analyses.

Next, as Table 2 shows, the independent samples t-tests
and Chi-Square tests revealed several differences in each region
between the demographic characteristics of males (and females)
in lockdown and first-time prisoners. Thus, we will control for
these variables in the main analysis.

Comparison of Life in COVID-19
Lockdown and Prison in the UK
In order to determine if experiences of the COVID-19 lockdown
were similar or different from first-time prisoners’ experiences
of imprisonment, we conducted ANCOVAs and MANCOVAs
on the five categories (i.e., activity, social contact, thoughts,
feelings, and rule-breaking) of 11 dependent variables. Group
(Lockdown or Prison) was the independent variable and age,
ethnicity (White or BAME), quality of life before, and time inside
(Short or Long)12 were entered as covariates in the analyses.
Separate analyses were conducted for males and females in
lockdown. Here, we describe the results for the Group variable.
Later, we return to a consideration of the effects of any statistically

11Data from some participants in the two lockdown samples was excluded from
further analysis because they had been in prison before (UK: n = 1, California:
n= 5).
12To aid statistical analysis, we performed a median split on the time spent in
lockdown/prison covariate.

TABLE 2 | Demographic characteristics of males and females in lockdown and first-time prisoners (% unless otherwise stated).

UK California

Lockdown
Males
(N = 107)

First-time
Prisoners
(N = 102)

Lockdown
Females
(N = 190)

Lockdown
Males
(N = 220)

First-time
Prisoners
(N = 197)

Lockdown
Females
(N = 216)

Age+ 32.35** (11.09) 37.79 (14.74) 33.41** (11.21) 29.96*** (10.77) 36.23 (10.24) 31.09*** (11.43)

Ethnicity—BAME 8.4*** 30.7 15.3** 61.4* 71.2 52.3***

Not finish high school 0.0*** 25.0 1.1*** 1.4*** 32.1 0.9***

Unemployed 12.3 21.8 13.2 13.2 8.0 18.1**

Not in relationship 70.1*** 23.2 62.6*** 67.3*** 12.1 54.0***

Used drugs before 15.9** 34.0 3.7*** 7.3*** 53.2 7.4***

Days inside+ 29.44*** (10.07) 798.32 (1186.21) 30.62*** (6.16) 37.11*** (9.92) 1237.08 (1267.10) 38.17*** (9.34)

Quality of life before+ 2.03 (1.43) 1.84 (1.66) 2.38** (1.19) 2.21* (1.38) 1.84 (1.77) 2.39*** (1.31)

+Mean (SD). Comparisons are for males in lockdown v. first-time prisoners, females in lockdown v. first-time prisoners. ***p < 0.001, **p < 0.01, *p < 0.05.
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significant covariates. Table 3A presents the means and standard
deviations of the 11 dependent variables by Group for the
UK sample.

Activity
An ANCOVA comparing males in lockdown and first-time
prisoners found that after controlling for a significant effect of
age (p < 0.001, for all other covariates ps > 0.05)13, Group
had a significant effect on the total number or variety of
activities that participants took part in i.e., work, education,
exercise, religion and self-help programs, F(1, 200) = 32.47,
p < 0.001, ηp

2
= 0.14. As Table 3A shows, males in lockdown

participated in fewer activities, on average, than did first-
time prisoners.

The ANCOVA comparing females in lockdown and first-
time prisoners similarly showed a significant effect of Group
on activity [F(1, 283) = 38.61, p < 0.001, ηp

2
= 0.12], after

controlling for a significant effect of age (p = 0.005) and quality
of life before (p = 0.004). Like their male counterparts, females
in lockdown participated in, on average, fewer activities than
first-time prisoners (see Table 3A).

Social Contact
When comparing males in lockdown and first-time prisoners,
the correlation among the two measures of social contact (i.e.,
amount of interaction with others in prison/living space, and
frequency of contact with family/friends from the outside) was
r = 0.08. A MANCOVA revealed that after controlling for
significant effects of age (p = 0.002) and ethnicity (p = 0.034),
there was a significant multivariate effect of Group on social
contact, F(2, 189) = 4.38, p = 0.014, ηp

2
= 0.04. However, the

univariate F-tests found no significant effect of Group on either
the amount of interaction with others in prison/living space
[F(1, 190) = 3.63, p = 0.084, ηp

2
= 0.02] or the frequency of

contact with family/friends from the outside, F(1, 190) = 4.20,
p = 0.084, ηp

2
= 0.02. Males in lockdown, thus, have similar

levels of interaction with those in their living space and a similar
frequency of contact with family/friends from the outside as
first-time prisoners.

For the analyses comparing females in lockdown and first-
time prisoners, the correlation between the two measures of
social contact was r = 0.19. After controlling for significant
effects of age (p = 0.006), ethnicity (p < 0.001), and time
inside (p = 0.035), there was a significant effect of Group on
social contact, F(2, 262) = 7.23, p < 0.001, ηp

2
= 0.05. The

univariate F-tests showed a significant effect of Group on the
amount of interaction with others in prison/living space [F(1,
263) = 13.39, p < 0.001, ηp

2
= 0.05], but not on frequency of

contact with family/friends from the outside, F(1, 263) = 0.18,
p = 0.672, ηp

2
= 0.001. Thus, although females in lockdown

had more interaction with those in their living space, on average,
compared to first-time prisoners, females had a similar frequency
of contact with family/friends from the outside as did first-
time prisoners.

13In order to ease the flow of reading, from this point forward, only the statistically
significant covariates will be identified.

TABLE 3A | Means and standard deviations of dependent variables by
group (UK Sample).

Males in First-time Females in

lockdown prisoners lockdown

M SD M SD M SD

Activity 1.98 1.07 2.83 1.24 2.02 1.07

Social contact

Those inside 5.52 1.36 5.15 1.58 5.85 1.45

Those outside 6.07 1.78 6.25 1.99 6.56 1.53

Thoughts

Freedom 5.50 1.98 7.65 1.72 5.89 2.06

Control 5.60 2.24 6.21 2.41 6.04 2.24

Sex 4.45 2.78 6.27 2.38 3.37 2.55

Family/friends 5.91 2.02 8.23 1.49 7.01 1.73

Attack 1.88 1.44 2.38 1.94 1.99 1.65

Feelings

Happiness −0.64 1.49 −1.36 2.16 −0.67 1.71

Hopelessness 0.36 1.56 −0.66 2.69 0.39 1.97

Rule-breaking 1.55 1.15 1.57 1.09 1.23 0.72

Thoughts
When comparing males in lockdown and first-time prisoners,
the correlations among participants’ ratings of the frequency
of their thoughts about missing their freedom, needing control
over their life, missing sex, missing their family/friends, and
being attacked/beaten up ranged from r = 0.07 to 0.62.
A MANCOVA revealed that age was a significant covariate
(p = 0.001), and after controlling for this, there was a
significant effect of Group on thoughts, F(5, 189) = 23.48,
p < 0.001, ηp

2
= 0.38. Group had a significant effect on

all of the five thought variables [freedom: F(1, 193) = 55.07,
p < 0.001, ηp

2
= 0.22; control: F(1, 193) = 6.52, p = 0.023,

ηp
2
= 0.03; sex: F(1, 193) = 25.76, p < 0.001, ηp

2
= 0.12;

and family/friends: F1, 193) = 82.37, p < 0.001, ηp
2
= 0.30;

attacked: F(1, 193) = 5.35, p = 0.023, ηp
2
= 0.03]. On

average, compared to first-time prisoners, males in lockdown
thought less often about missing their freedom, needing control
over their life, missing sex, missing family/friends, and being
attacked/beaten up.

When comparing females in lockdown and first-time
prisoners, the correlations among the thoughts variables ranged
from r = 0.06 to 0.67. A MANCOVA showed that age was a
significant covariate (p < 0.001), and after controlling for this,
Group had a significant effect on thoughts, F(5, 270) = 29.31,
p < 0.001, ηp

2
= 0.35. This time, Group had a significant effect

on three of the thought variables [freedom: F(1, 274) = 40.65,
p < 0.001, ηp

2
= 0.13; sex: F(1, 274) = 97.92, p < 0.001,

ηp
2
= 0.26; and family/friends: F(1, 274) = 30.91, p < 0.001,

ηp
2
= 0.10]. There was no significant effect of Group on the

remaining two thought variables [control: F(1, 274) = 0.92,
p = 0.346, ηp

2
= 0.003 and attacked: F(1, 274) = 1.87,

p = 0.346, ηp
2
= 0.01]. Females in lockdown thought, on

average, less often about missing their freedom, missing sex and
missing family/friends than did first-time prisoners, but thought
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equally often about needing control over their life and being
attacked/beaten up.

Feelings
For the comparison of males in lockdown and first-time
prisoners, the correlation between feelings of happiness and
hopelessness was r =−0.24. A MANCOVA revealed a significant
multivariate effect of Group on feelings, F(2, 194) = 10.65,
p < 0.001, ηp

2
= 0.10. None of the covariates were statistically

significant, all ps > 0.05. According to the univariate F-tests,
Group had a significant effect on both happiness [F(1,
195) = 6.90, p = 0.013, ηp

2
= 0.03] and hopelessness, F(1,

195) = 7.64, p = 0.013, ηp
2
= 0.04. Relative to before

lockdown/prison, males in lockdown were, on average, less
unhappy compared to first-time prisoners. However, males in
lockdown felt more hopelessness, on average, than did first-
time prisoners.

The analyses comparing females in lockdown and first-time
prisoners yielded a similar pattern of results. Here, the correlation
between happiness and hopelessness was r = −0.34. As above,
there was no significant effect of any of the covariates (all
ps > 0.05), and the effect of Group on feelings was significant, F(2,
277) = 17.80, p < 0.001, ηp

2
= 0.12. Again, the effect of Group

was significant for both happiness [F(1, 278) = 8.58, p = 0.004,
ηp

2
= 0.03] and hopelessness, F(1, 278) = 12.87, p < 0.001,

ηp
2
= 0.04. Similar to their male counterparts, relative to before,

females in lockdown were, on average, feeling less unhappy but
more hopeless than first-time prisoners.

Rule-Breaking
Finally, an ANCOVA comparing males in lockdown and first-
time prisoners found no significant effect of Group on the
frequency of accusations of disobeying rules of lockdown/charges
of misconduct in prison, F(1, 200)= 0.01, p= 0.922, ηp

2
= 0.000.

Age (p = 0.002) and quality of life before (p = 0.043) were
significant covariates in this analysis. On average, males in
lockdown were equally often accused of disobeying the rules
of lockdown as were first-time prisoners in being charged with
misconduct in prison.

By contrast, the comparison between females in lockdown
and first-time prisoners, yielded a significant effect of Group on
rule-breaking [F(1, 283) = 9.07, p = 0.003, ηp

2
= 0.003], after

controlling for a significant effect of age (p < 0.001) and quality
of life before (p = 0.008). Females in lockdown were, on average,
less likely to be accused of disobeying the rules of lockdown than
were first-time prisoners charged with misconduct in prison.

Comparison of Life in COVID-19
Lockdown and Prison in California
Table 3B presents the means and standard deviations of the 11
dependent variables by Group for the Californian sample.

Activity
After controlling for significant effects of ethnicity (p = 0.020)
and time inside (p = 0.037), an ANCOVA comparing males
in lockdown and first-time prisoners found a significant effect
of Group on the total number or variety of activities that

participants engaged in, F(1, 400)= 143.32, p < 0.001, ηp
2
= 0.26.

As Table 3B shows, males in lockdown participated in, on
average, fewer activities than did first-time prisoners.

The ANCOVA comparing females in lockdown and first-
time prisoners similarly showed a significant effect of Group
on activity [F(1, 395) = 131.70, p < 0.001, ηp

2
= 0.25], after

controlling for significant effects of ethnicity (p = 0.021) and
time inside (p < 0.001). Like their male counterparts, females
in lockdown participated in, on average, fewer activities than did
first-time prisoners (see Table 3B).

Social Contact
When comparing males in lockdown and first-time prisoners,
the correlation among the two measures of social contact was
r = 0.14. A MANCOVA revealed a significant multivariate
effect of Group on social contact, F(2, 353) = 8.94, p < 0.001,
ηp

2
= 0.05. None of the covariates were statistically significant,

all ps > 0.05. The univariate F-tests showed a significant effect of
Group on the amount of interaction with others in prison/living
space [F(1, 354) = 17.68, p < 0.001, ηp

2
= 0.05], but not on the

frequency of contact with family/friends from the outside, F(1,
354) = 0.01, p = 0.938, ηp

2
= 0.000. Therefore, although males

in lockdown had, on average, more interaction with those in
their living space than did first-time prisoners, both groups had a
similar frequency of contact with family/friends from the outside.

For the analyses comparing females in lockdown and first-
time prisoners, the correlation between the two measures
of social contact was r = 0.11. After controlling for a
significant effect of quality of life before (p = 0.038), there
was a significant effect of Group on social contact, F(2,
365) = 26.56, p < 0.001, ηp

2
= 0.13. The effect of Group was

significant for both the amount of interaction with others in
prison/living space [F(1, 366) = 50.97, p < 0.001, ηp

2
= 0.12]

and on frequency of contact with family/friends from the

TABLE 3B | Means and standard deviations of dependent variables by group
(Californian sample).

Males in First-time Females in

lockdown prisoners lockdown

M SD M SD M SD

Activity 2.17 1.13 3.58 1.13 2.12 1.16

Social contact

Those inside 5.12 1.59 4.26 1.64 5.56 1.56

Those outside 5.40 1.72 5.35 1.98 5.81 1.78

Thoughts

Freedom 5.23 2.30 7.98 1.73 5.70 2.27

Control 5.13 2.41 6.58 2.66 5.95 2.27

Sex 4.21 2.88 7.57 1.83 3.37 2.49

Family/friends 5.54 2.37 8.31 1.49 5.86 2.38

Attack 2.29 1.78 2.65 2.24 2.32 1.74

Feelings

Happiness −0.52 1.54 −0.99 2.47 −0.66 1.74

Hopelessness 0.02 1.70 −1.14 2.51 0.38 1.99

Rule-breaking 1.69 1.32 1.75 1.21 1.59 1.15
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outside, F(1, 366) = 3.91, p = 0.049, ηp
2
= 0.01. On

average, compared to first-time prisoners, females in lockdown
had more interaction with those in their living space and
had a higher frequency of contact with family/friends from
the outside.

Thoughts
When comparing males in lockdown and first-time prisoners,
the correlations among the five thoughts variables ranged from
r = 0.12 to 0.67. After controlling for significant effects of
ethnicity (p = 0.047) and quality of life before (p = 0.032), a
MANCOVA revealed a significant effect of Group on thoughts,
F(5, 380) = 58.69, p < 0.001, ηp

2
= 0.44. Here, Group had a

significant effect on all of the thought variables [freedom: F(1,
384) = 169.45, p < 0.001, ηp

2
= 0.31; control: F(1, 384) = 32.62,

p < 0.001, ηp
2
= 0.08; sex: F(1, 384) = 156.28, p < 0.001,

ηp
2
= 0.29; family/friends: F(1, 384) = 162.13, p < 0.001,

ηp
2
= 0.30; and attacked: F(1, 384)= 5.83, p= 0.016, ηp

2
= 0.02].

On average, males in lockdown thought less often about missing
their freedom, needing control over their life, missing sex,
missing family/friends, and being attacked/beaten up, than did
first-time prisoners.

When comparing females in lockdown and first-time
prisoners, the correlations among the thoughts variables ranged
from r = 0.03 to 0.69. A MANCOVA showed a significant
effect of Group on thoughts, F(5, 376) = 78.68, p < 0.001,
ηp

2
= 0.51. None of the covariates were statistically significant,

all ps > .05. Group had a significant effect on all but one of
the thought variables [freedom: F(1, 380) = 122.94, p < 0.001,
ηp

2
= 0.24; control: F(1, 380) = 10.56, p = 0.003, ηp

2
= 0.03;

sex: F(1, 380) = 311.51, p < 0.001, ηp
2
= 0.45; family/friends:

F(1, 380) = 134.52, p < 0.001, ηp
2
= 0.26). The exception

was thinking about being attacked/beaten up, F1, 380) = 3.81,
p = 0.052, ηp

2
= 0.01. Like their male counterparts, females

in lockdown thought, on average, less often about missing their
freedom, needing control over their life, missing sex, and missing
family/friends than did first-time prisoners. However, females
in lockdown thought about being attacked/beaten up as equally
often as did first-time prisoners.

Feelings
For the comparison of males in lockdown and first-time
prisoners, the correlation between feelings of happiness and
hopelessness was r = −0.21. A MANCOVA revealed that after
controlling for significant effects of ethnicity (p = 0.039) and
time inside (p = 0.024), there was a significant effect of Group
on feelings, F(2, 388) = 14.87, p < 0.001, ηp

2
= 0.07. The

univariate F-tests indicated that Group had a significant effect
on both happiness [F(1, 389) = 5.60, p = 0.018, ηp

2
= 0.01]

and hopelessness, F(1, 389) = 17.10, p < 0.001, ηp
2
= 0.04. As

Table 3B shows, relative to before lockdown/prison, males in
lockdown are, on average, feeling less unhappy, but also more
hopeless, compared to first-time prisoners.

For the analyses comparing females in lockdown and
first-time prisoners, the correlation between happiness and
hopelessness was r = −0.18. After controlling for significant
effects of age (p = 0.001) and time inside (p = 0.007), there

was a significant effect of Group on feelings, F(2, 383) = 15.27,
p < 0.001, ηp

2
= 0.07. However, the effect of Group was

non-significant for happiness [F(1, 384) = 3.31, p = 0.069,
ηp

2
= 0.01] and significant for hopelessness, F(1, 384) = 22.07,

p < 0.001, ηp
2
= 0.05. Thus, relative to before, females

in lockdown had similar levels of unhappiness compared to
first-time prisoners, and they felt more hopeless than first-
time prisoners.

Rule-Breaking
Finally, an ANCOVA comparing males in lockdown and first-
time prisoners found no significant effect of Group on the
frequency of accusations of disobeying rules of lockdown/charges
of misconduct in prison, F(1, 401)= 1.76, p= 0.189, ηp

2
= 0.004.

Age was a significant covariate in this analysis, p = 0.034.
Therefore, on average, males in lockdown were equally often
accused of disobeying the rules of lockdown as were first-time
prisoners in being charged with misconduct in prison.

Similarly, for the comparison between females in lockdown
and first-time prisoners, the effect of Group on rule-breaking was
non-significant, F(1, 396) = 3.08, p = 0.080, ηp

2
= 0.01. Time

inside was a significant covariate in this analysis, p = 0.041. As
above, females in lockdown were, on average, equally likely to be
accused of disobeying the rules of lockdown as were first-time
prisoners charged with misconduct in prison.

Effects of Covariates
None of the covariates demonstrated a statistically significant
effect across all five categories of dependent variables either for
the UK sample or the Californian sample. However, for the UK
sample, age was a significant covariate in the analyses involving
four of the categories (the exception was the feelings) for both
comparisons between first-time prisoners and males and females
in lockdown. Thus, age deserves further consideration.

Specifically, on average, older participants confined (either in
lockdown or prison) in the UK were less likely than their younger
counterparts to participate in activities such as work, education,
exercise, religion and self-help programs. Older participants were
also less likely to have contact with family/friends from outside.
However, older male participants were more likely to interact
with others they live with than younger male participants. Older
participants were less likely than their younger counterparts
to think about needing control over their life and miss sex,
and they were less likely to be charged with or be accused
of rule-breaking.

DISCUSSION

The COVID-19 lockdown resulted in the removal of individual
freedoms and restrictions on movement and physical contact
with family and friends who live elsewhere, as well as reduced
access to potential sexual relations, some previously enjoyed
goods and services, and, for some people, a sense of threat to
personal safety. These are the sorts of deprivations suffered by
prisoners that have been long identified in the literature on
imprisonment (e.g., Sykes, 1958; Sykes and Messinger, 1960;
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Goffman, 1961). It is perhaps no surprise therefore, that some
have likened the lockdown to imprisonment (e.g., Ali et al., 2020;
O’Donnell, 2020; Toon, 2020; Wheatcroft, 2020).

In the present research, we directly compared individuals’
experiences of the COVID-19 lockdown with first-time prisoners’
experiences of imprisonment on a range of measures. We found
that although people in lockdown (who had never been in prison
before) did not necessarily liken lockdown to imprisonment,
their subjective experiences of lockdown were comparable to
those of first-time prisoners. The pattern of findings was
generally consistent when comparing first-time male prisoners
with males in lockdown and with females in lockdown. In
addition, the findings were fairly similar across the two regions
studied (i.e., UK and California). Below, we discuss the main
findings, and highlight the strengths and limitations of our
approach to understanding psychological experiences of the
COVID-19 lockdown, before identifying potential directions for
future research.

Are Experiences of the COVID-19
Lockdown Comparable to
Imprisonment?
In some respects, individuals in lockdown demonstrated more
positive adjustments to their confinement compared to first-time
prisoners, although most of these findings do not necessarily
paint a positive psychological picture of lockdown. For instance,
it is unsurprising that, unlike prisoners who share a living space
with unknown others, some groups in lockdown had more
interaction with those they live with (i.e., their family and/or
friends). Similarly, although some groups in lockdown felt less
unhappy relative to before lockdown than did first-time prisoners
before they entered prison, both groups were, nevertheless, less
happy than before. Finally, although we found that people in
lockdown thought less often about missing their family/friends
than did first-time prisoners, some groups in lockdown had a
similar frequency of contact with family/friends living elsewhere
as did first-time prisoners. Other studies have similarly noted a
disruption to social ties during lockdown (e.g., Roy et al., 2020;
Sharma and Subramanyam, 2020).

Perhaps the only indicator we found of the COVID-19
lockdown being psychologically better than imprisonment is that,
compared to first-time prisoners, people in lockdown thought
less often about missing their freedom and some groups in
lockdown also thought less often about needing control over their
life. Aymerich-Franch (2020) reported that 70.2% of adults in
lockdown in Spain felt less free, but did not use a comparison
group. The present findings suggest that even if people in
lockdown do feel less free, the sense of freedom is still greater
than that enjoyed by prisoners. Unlike prisoners, people in
lockdown can, for the most part, plan their own daily regime
and venture outside their properties for limited exercise and/or
essential purposes.

In other respects, however, the experience of lockdown was
either similar to, or even worse than, being in prison for the
first-time. Females in lockdown in both the UK and California
thought about being attacked/beaten up as equally often as did

first-time prisoners. Prisons are notoriously violent places (e.g.,
Blevins et al., 2010), and the COVID-19 lockdown has not only
shone a light on the violence that occurs within the home, but
also on the rise of such domestic abuse during lockdown (e.g.,
ABC News, 2020; BBC News, 2020).

We also found that people in lockdown participated in a
lesser variety of daily activities than did first-time prisoners.
A closer examination of the data showed that whereas over
half of first-time prisoners in both regions worked, studied,
exercised regularly, and attended a self-help program, the
main activities performed by more than half of those in
lockdown in these regions were work and exercise. Although
we cannot say here whether people in lockdown simply
did not engage in other activities such as household chores
(Aymerich-Franch, 2020; Chirombe et al., 2020), it is clear
that the sorts of activities believed to enrich prisoners’ lives
and help them cope with their confinement (e.g., education
and self-help programs) were less prevalent in lockdown.
The psychological effects of limited engagement in activities
during lockdown remain to be seen, although other evidence
of people in quarantine has documented feelings of boredom
(Brooks et al., 2020).

Finally, and perhaps most concerning, is the finding that
people in lockdown felt more hopeless relative to before
lockdown compared to first-time prisoners before they went
to prison. This supports Ali et al.’s (2020) finding as well
as that of Sibley et al. (2020), and is compatible with the
growing body of research reporting the mental distress suffered
by people in lockdown (Aymerich-Franch, 2020; Odriozola-
Gonzalez et al., 2020; Rossi et al., 2020; Srilakshmidevi and
Suseela, 2020; White and Van der Boor, 2020). Feelings of
hopelessness are predictive of suicide ideation, attempted suicide,
and death by suicide (Ribeiro et al., 2018). Calderon-Anyosa
and Kaufman (2020) recently found evidence of increased
suicides among men in Peru during lockdown, and Caballero-
Domínguez et al. (2020) reported increased suicide risk for people
in lockdown in Columbia. Others have similarly forecasted
increased suicides worldwide (e.g., Sher, 2020; Weems et al.,
2020). Thus, the COVID-19 lockdown may have had potentially
psychologically devastating effects during the first wave of
the pandemic.

Beyond the aforementioned comparison between those in
the COVID-19 lockdown and those in prison for the first-
time, the present research also found a significant independent
effect of age among those in confinement in the UK. On
the one hand, older individuals participated in fewer activities
and had less social contact with family and friends living
elsewhere than their younger counterparts. On the other
hand, older individuals were less likely to have negative
thoughts pertaining to needing control over their life and
missing sex, and were less likely to be accused of (or
be charged with) rule-breaking than younger individuals.
These latter findings are compatible with studies of adults
in lockdown in Italy, India, and Spain which also report
that younger people demonstrate more adverse or negative
psychological outcomes (Aymerich-Franch, 2020; Rossi et al.,
2020; Singhal and Vijayaraghavan, 2020). Later, we consider the
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psychological trajectory that older people in lockdown may find
themselves on.

Strengths and Limitations
There have been calls for research on the psychological impact
of the Covid-19 (SARS-CoV-2) pandemic (e.g., Verger et al.,
2020). By directly comparing individuals in lockdown with
first-time prisoners on a wide variety of responses (including
behavioral, social, thoughts and emotions), and after controlling
for demographic differences between the two groups, the present
research provides a way of contextualizing and interpreting
a range of psychological effects of lockdown. It is reasonable
to assume that, as a form of confinement, imprisonment is
(and should be) worse than lockdown, thus demonstrating
that people in lockdown feel the same or worse than first-
time prisoners is insightful. The fact that these findings
were observed in two different regions emphasizes their
generalizability and robustness.

Nonetheless, there are some potential limitations of our
approach. First, there is a large time gap between the two
sources of data (i.e., prison and lockdown). In order to avoid
the confounding effect of the COVID-19 outbreak in the prison
system, we opted to use data that had been collected from
prisoners before the pandemic. Our search for such data focused
on studies that included a range of quantitative measures of
prisoner adaptation. There is mixed evidence as to whether
prison environments have improved or deteriorated over the
intervening years (see Prison Reform Trust, 2020), and it
is unclear if, and how, such changes would affect first-time
prisoners’ subjective experiences.

Second, we compared females in lockdown to first-time, male
prisoners. It is therefore, unclear if females in lockdown fare
better or worse than first-time, female prisoners. According to
Kruttschnitt and Gartner’s (2003) review of research on women’s
imprisonment, female responses to imprisonment are similar to
those found in male prisoners, although women tend to be more
active in choosing their patterns of adjustment.

Third, we found that whereas people in lockdown thought
less often about missing sex than did first-time prisoners, who
are deprived of heterosexual relations, our study does not
capture the longing for homosexual relations that have been
identified in some recent research on the COVID-19 lockdown
(Sharma and Subramanyam, 2020).

Fourth, at the time of data collection, the lockdown sample
had spent considerably less time in confinement than the
prison sample, and so they may not have had sufficient time
to adapt to their situation. However, Dhami et al.’s (2007)
survey of 712 adult, male US federally sentenced prisoners in
three prisons (high, medium and low security), found that after
controlling for sentence length and prison security level, time
spent in prison was only predictive of some of the variables
measured in the present research. Specifically, time spent in
prison was negatively associated with disciplinary infractions and
positively associated with feelings of hopelessness and thoughts
about needing control over one’s life. This suggests that over
time, people in lockdown may continue to feel more hopeless
than before, and their frequency of thoughts about needing

control over their life (which are currently less than first-time
prisoners) may increase.

Directions for Future Research
Since conducting the present research, most Governments,
including those in the UK and US have begun to ease lockdown
restrictions. However, it is widely believed that there will be other
waves of COVID-19 (Wise, 2020). If strict lockdown policies
are re-imposed, then future research could explore whether
people are better able to cope with lockdown. This could be
done by comparing their responses to those of prisoners who
have prior prison experience. Recurrent prisoners differ in their
adjustment to confinement compared to first-time prisoners. For
instance, whereas recurrent prisoners may demonstrate some
positive adjustments such as greater psychological wellbeing and
more participation in self-help programs (e.g., Souza and Dhami,
2010), they may also demonstrate some negative behaviors such
as rule-breaking (e.g., Bosma et al., 2020). In the present study,
people in lockdown were either more or equally compliant with
the rules of lockdown as were first-time prisoners with the
rules of prison, however, there may be less compliance during
future lockdowns.

The fact that the isolation or shielding of those particularly
vulnerable to the more severe consequences of COVID-19 such
as the elderly is likely continue after any lockdown ends and
perhaps until a vaccine is available, makes it imperative to
understand the psychological trajectory that such individuals may
find themselves on. Future research could examine if older people
respond to lockdown in the same ways as older prisoners do.
For instance, Maschi et al. (2015) reported that a lack of social
contact can be a major source of stress and trauma for prisoners
over the age of 50. In the present study, older individuals had less
social contact with family and friends living elsewhere than their
younger counterparts, and over time, this could serve to reduce
their psychological well-being.

Finally, future research on the COVID-19 lockdown could
explore factors that may predict individual’s patterns of
adjustment. Prison researchers have examined the independent,
relative and interactive effects of a range of pre-prison and
in-prison factors in predicting adaptations to imprisonment
(e.g., Dhami et al., 2007; Dye, 2010; DeLisi et al., 2011). In
the context of the COVID-19 lockdown, this would mean, for
example, measuring the extent to which factors such as quality
of life before and current living conditions predict adjustment to
lockdown. Patterns of adjustment can have implications for how
well individuals readjust to life after lockdown restrictions end,
and so the findings of such research can identify those who may
require support to help them readjust.

CONCLUSION

The present research sheds some light on the psychological,
emotional, social and behavioral responses to the COVID-19
lockdown among adults in the UK and California relative to
another form of confinement (i.e., imprisonment). Lockdown
and imprisonment can be compared on several dimensions,
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and despite the apparent differences, the present research
demonstrates that psychological parallels can be drawn between
these two forms of confinement. Thus, although Governments do
not intend to punish their citizens, lockdown policies may have
unintended adverse consequences.
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APPENDIX

TABLE A1 | Items and response scales used in present analyses (scale size and coding of variables shown in brackets).

Prison samples Lockdown samples

Do you have a job in here? Yes (1)/No (0) Are you working from home? Yes (1)/No (0)
Are you going out to work? Yes (1)/No (0)

Do you take education classes in here? Yes (1)/No (0) Are you studying from home? Yes (1)/No (0)

How often do you go to the gym to workout/exercise in here?
Never (1) –| – rarely –| – sometimes –| – often –| – always (9)

How often do you exercise?
Never (1) –| – rarely –| – sometimes –| – often – | – always (9)

How often do you take part in religious activities in here?
Never (1) –| – rarely –| – sometimes –| – often – | – always (9)

How often do you take part in religious/spiritual activities?
Never (1) –| – rarely –| – sometimes –| – often –| – always (9)

Have you attended in programs in here? Yes (1)/No (0) Have you started any self-improvement/self-help programs or hobbies while in
lockdown? Yes (1)/No (0)

How often do you think of the following in prison?
Missing your freedom:
Needing control over life:
Missing having sex:
Missing your family/friends:
Being attacked/beaten up:
Responses to each question were provided on the following scale:
Never (1) –| – rarely –| – sometimes –| – often –| – always (9)

How often do you think of the following in prison?
Missing your freedom:
Needing control over life:
Missing having sex:
Missing your family/friends:
Being attacked/beaten up:
Responses to each question were provided on the following scale:
Never (1) –| – rarely –| – sometimes –| – often –| – always (9)

How much do you mix with other inmates in prison?
Not at all (1) ––| ––| –– somewhat ––| ––| –– A lot (7)

How much do you mix with others you live with?
Not at all (1) ––| ––| –– somewhat ––| ––| –– A lot (7)

How often do your friends/family from outside visit you in here?
How often do your friends/family from outside write to you in here?
How often do you telephone your friends/family?
Responses to each question were provided on the following scale:
Never (1) –| – rarely –| – sometimes –| – often –| –constantly (9)

How often do your friends/family living elsewhere contact you while you are in
lockdown?
Never (1) –| – rarely –| – sometimes –| – often –| –constantly (9)

How have you been feeling lately in here?
Happy:
Hopeless:
Responses to each question were provided on the following scale:
Much less (1) –| –| –| – same as before –| –| –| – Much more (9)

How have you been feeling lately in lockdown?
Happy:
Hopeless:
Responses to each question were provided on the following scale:
Much less (1) –| –| –| – same as before –| –| –| – Much more (9)

How often have you been charged with misconduct in here by the guards/warden?
Never (1) ––| ––| –– sometimes ––| ––| –– Often (7)

How often have people accused you of disobeying the rules of lockdown?
Never (1) ––| ––| –– sometimes ––| ––| –– Often (7)

How much of this sentence have you now served?
Years, Months, Weeks, Days

How many weeks have you spent in lockdown so far?
I’m not in lockdown, 1. . ..More than 12 weeks

How old are you? How old are you?

How do you identify? Male/Female/Other

How would you describe your ethnic group?
White/Hispanic/Black/Asian/Other

How would you like to describe yourself?
White/Hispanic or Latino American/Black or African American/Asian from Indian
subcontinent/Asian from Far East/Southeast Asia/Mixed race/Other

What is the highest level of education you completed before prison?
Did not finish high school/Finished high school/Took some college or
university/Finished college or university

What is the highest level of education you completed?
Did not finish high school/Finished high school/Took some college or
university/Finished college or university

What kind of job did you have before prison?
Security/Sales or clerical/Laborer/Unemployed/Student/Retired/Other

What was your employment status before lockdown?
Employed/Student/Retired/Unemployed

What kind of relationship were you in before coming to prison?
Married/Girlfriend/Single/Divorced or separated/Widowed

What kind of relationship were you in before lockdown?
Married or civil partnership/Partner or cohabiting/Single/Divorced or
separated/Widowed

How often did you take drugs before prison?
Never (1)––| ––| –– sometimes ––| ––| –– Often (7)

How often did you take illegal drugs before lockdown?
Never (1) ––| ––| –– sometimes ––| ––| –– Often (7)
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The COVID-19 pandemic has led to a suspected surge of ageism in America and
has imposed critical health and safety behavior modifications for people of all ages
(Ayalon et al., 2020; Lichtenstein, 2020). Given that older adults are a high-risk group,
maintaining their safety has been paramount in implementing preventive measures (i.e.,
more handwashing, social distancing); however, making such behavior modifications
might be contingent on how one views older adults (i.e., ageist stereotypes). Therefore,
the goal of the current pre-registered study was to explore if hostile and benevolent
ageism relate to pandemic-related fear and behavior change. An online survey assessing
responses to the pandemic was taken by 164 younger and 171 older adults. Higher
hostile ageism predicted lower pandemic-related behavior modification. Those high in
benevolent ageism reported lower behavior change, but also reported higher pandemic-
related fear; however, when pandemic-related fear was considered a mediator between
the two, the directionality between benevolent ageism and behavior change switched,
indicating a suppression effect. These findings highlight that ageist attitudes do predict
responses to the pandemic and that hostile and benevolent ageism are distinct facets
that have unique implications during a health pandemic.

Keywords: COVID-19, ageism, hostile ageism, benevolent ageism, behavior change, attitudes

INTRODUCTION

The COVID-19 pandemic has altered nearly all facets of everyday life for Americans, imposing
critical hygiene and safety related behavior modifications that are associated with high levels
of stress (American Psychological Association, 2020). More specifically, preventive methods
recommended by the Center for Disease Control and Prevention (CDC) consist of physical
distancing, increased handwashing, regular disinfection of commonly touched surfaces, and
cessation of non-essential travel, especially for vulnerable populations such as older adults (Center
for Disease Control, 2020). Maintaining the safety of older adults during the pandemic has been
emphasized in an effort to motivate the publics’ willingness to engage in safety precautions, despite
warnings that such dealings can agitate intergenerational tensions and motivate increased ageism
(Ayalon, 2020; Ayalon et al., 2020; Brooke and Jackson, 2020; Cesari and Proietti, 2020; Fraser et al.,
2020; Lichtenstein, 2020; Morrow-Howell et al., 2020; Petretto and Pili, 2020; Rahman and Jahan,
2020). Overt and covert forms of ageism are purported to be embedded in the public’s response and
perception of the pandemic and range from: the antagonistic #BoomerRemover tag, to undermining
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of older adults’ independence in making health-related decisions,
and the incorrect portrayal of older adults as a homogenous
group (Ayalon, 2020; Ayalon et al., 2020; Fraser et al., 2020;
Lichtenstein, 2020). However, ageist ideology has yet to be
empirically associated with responses and attitudes toward the
pandemic. The purpose of this paper is to explore if ageist
attitudes, both benevolent and hostile, relate to individuals’
behavioral responses to the pandemic.

Ageism refers to the prejudice directed at people because of
their perceived age and covers the multilayered configuration
of stereotypes and discrimination directed toward older adults
(Nelson, 2016; Cary et al., 2017). Classic definitions of ageism
stipulate that older people are viewed in an undesirable fashion;
however, attitudes toward older adults are more complex and
are similar to sexist depictions of women, such that they both
fit the paternalistic stereotype and are simultaneously viewed
as being warm, but incompetent, resulting in both hostile and
benevolent forms of prejudice (Fiske et al., 2002; Cary et al.,
2017; Vale et al., 2019). Negative depictions of older people (e.g.,
older people are incompetent) often provoke exclusion (Cuddy
et al., 2007) and hostile attitudes (Cary et al., 2017); meanwhile,
favorable representations (e.g., older people are warm) incite
well-intended benevolent responses, such as giving unnecessary
assistance (Cuddy et al., 2005; Cary et al., 2017). Nevertheless,
the most common emotional reaction to members who fit the
paternalistic stereotype is pity, which inherently has both positive
and negative insinuations and highlights the mixed views of older
adults (Cuddy et al., 2007). The distinction between benevolent
and positive behaviors directed toward older adults can be
unclear, as benevolence is often masked as an act of respect or
kindness. However, an important division is that benevolence is
present when incompetence is inferred and/or the autonomy of
older adults is undermined (Cary et al., 2017). In fact, benevolent
acts, such as overaccommodative assistance, have been found
to be more acceptable when they were directed at an older
rather than younger woman (Vale et al., 2019). Therefore, it is
important to distinguish these different patterns of ageism, as the
great majority of ageism research has a narrow focus on hostile
perceptions, despite evidence that benevolent acts of ageism are
more commonly and insidiously endorsed (Cherry and Palmore,
2008; Chonody, 2016; Cary et al., 2017; Vale et al., 2019).

The consequences of ageism have grave implications, not
only for older adults, but for the rest of the population that
will someday advance into late life (Nelson, 2005). According
to the stereotype embodiment theory, ageist perceptions are
solidified early in life and are internalized, such that they shape
self-attitudes, one’s expectations to aging, and ultimately predict
health and well-being later in life (Levy, 2009). Much of the
work on the impact of ageism supports that positive and negative
views of older adults predict cognitive ability, mental health, life
expectancy, and likelihood of disease for older adults (Brown
et al., 2020; Levy et al., 2020). Additionally, there is support that
ageism motivates interactions younger people have with older
adults. Ageist attitudes among young adults result in both a
higher willingness to give help to older adults, but also a greater
likelihood of avoidance and neglect of older adults (Cuddy
et al., 2007). Research on ageism among helping professionals

(e.g., long-term care workers, nurses, physicians, mental health
providers) corroborate that ageism contributes to worse received
care for older adults (Robb et al., 2002; Gallagher et al., 2006;
Rees et al., 2009; Meisner, 2012). Not only does ageism cause
health vulnerabilities and potential mistreatment, it also is a
major financial burden with estimated costs of $63 billion dollars
per year (Levy et al., 2020).

The COVID-19 pandemic has added to the complexity
of attitudes directed toward older adults, because some may
blame the dramatic response as an “old people problem,”
whereas others may respond with more patronizing behaviors,
encouraging vicarious fear and/or pity (Ayalon et al., 2020; Fraser
et al., 2020; Lichtenstein, 2020). The popular #BoomerRemover
tag exemplifies an attitude of defiance in altering pandemic-
related health/safety behaviors in order to accommodate the
vulnerabilities of Baby Boomers (Fraser et al., 2020; Lichtenstein,
2020). In fact, a recent thematic analysis examining the public’s
responses to the pandemic in the United Kingdom, United States,
and Australia, noted that use of other ageist epithets, such
as coffin dodger and boomer doomer, are commonly endorsed
by younger adults to express hostility toward older adults
(Lichtenstein, 2020). Warnings of increased discrimination,
neglect, denigration, and amplified devaluing of older adults have
also been echoed in pandemic-related commentary (Brooke and
Jackson, 2020; Cesari and Proietti, 2020; Morrow-Howell et al.,
2020; Petretto and Pili, 2020). Other researchers have supported
that older adults are being viewed through a homogenous lens
that ignores the vast diversity within this group (Ayalon, 2020;
Ayalon et al., 2020). Assimilated perceptions of older adults
as a vulnerable group likely reinforces paternalistic perceptions
that infer older adults are fragile and vulnerable, especially
amidst the pandemic (Lichtenstein, 2020; Rahman and Jahan,
2020). In fact, many health agencies (e.g., long-term care) and
individuals (e.g., adult children) have responded to the pandemic
in benevolent manners with the intention to protect older adults;
however, overaccommodative polices and/or behaviors could be
harmful for older adults as they may undermine older adults’
social and emotional health, autonomy, and their right to make
their own health-based decisions (Ayalon, 2020; Lichtenstein,
2020; Rahman and Jahan, 2020). For example, sequestering older
adults, or avoiding contact with older adult family members, risks
increasing social isolation which can ultimately have negative
ramifications for health (Ayalon, 2020; Lichtenstein, 2020;
Morrow-Howell et al., 2020). Comprehensively, attitudes toward
older adults are embedded in the social context surrounding
the salience of the pandemic, and these attitudes may play a
role in predicting how people incorporate protective safety and
hygiene behaviors.

Understanding the process of behavior change in order to
create beneficial interventions has been a key goal for social and
medical scientists (Ajzen, 1991, 2015). The theory of planned
behavior (TPB) is one of the most commonly used theories of
successful behavior change and posits that unique motivators,
based on an individual’s beliefs, precipitate behavioral intensions
that ultimately predict an anticipated action (Ajzen, 1991, 2011,
2012). Behavioral intentions involve different belief aspects
motivating one’s readiness to complete the desired behavior, and
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include, but are not limited to, attitudes toward the behavior,
subjective norms, and factors of perceived control (Ajzen, 1991).
For example, the TPB specifies that general attitudes, such
as ageism, connect to behavior via contextualized precursory
intentions. Since its conception, countless applications of the
TPB have been used to examine how to modify behaviors, such
as learning how to reduce risky behaviors (e.g., smoking) or
promoting social interactions (Ajzen, 2011, 2012). In particular,
the TPB framework has guided efforts delineating how attitudes
toward older adults predict younger adults’ intentions to engage
with older adults and/or promote intergenerational relationships
(Bousfield and Hutchison, 2010; Joshi et al., 2015; Reuveni and
Werner, 2015). Although these studies do support that attitudes
toward aging are antecedents in predicting behavior, they provide
a very narrow focus and could be improved by incorporating
benevolent in addition to hostile attitudes, exploring older adults’
ageist perceptions given that they are just as likely to endorse
ageist attitudes as younger adults (Cherry and Palmore, 2008;
Levy, 2009), and connecting ageism to other behaviors that
influence health, well-being, and treatment of older adults. Given
that the TPB is a useful framework utilized by interventionists
and professionals to promote positive behavioral change, it is
suitable to integrate the TPB into the current project as it will
help outline the process of whether ageism nurtures or inhibits
positive responses to the COVID-19 pandemic. Delineating
these links would assist professionals attempting to promote
compliance with COVID-19-related health and safety regulations
in addition to those wishing to underscore the relevance of
deleterious ageist ideology.

The rise of ageism during the COVID-19 pandemic provides
an optimal opportunity for researchers to extend work on ageist
attitudes to salient health-related behavior modifications that
could not be created in artificial research scenarios (Ayalon et al.,
2020; Lichtenstein, 2020). The pandemic presents challenges for
individuals’ internalization of ageist ideology, and additionally
provides unique health implications to the lives of older adults
(Morrow-Howell et al., 2020). The primary goal of the project was
to examine if benevolent and hostile ageism predicted different
responses to the COVID-19 pandemic such as: pandemic-related
fear, self-reported pandemic-related behavior change, and the
necessity of social distancing. In this study, pandemic-related
fear refers to how concerned individuals feel about the pandemic
in terms of their own and loved one’s safety. Pandemic-related
behavior change refers to self-reported experiences of how people
have altered their behavior since the start of the COVID-19
pandemic1. Lastly, the perceived necessity of social distancing
is examined specifically, given that this was the most crucial
protective factor recommended by the Center for Disease Control
(2020) at the time of study development. The exploratory goal
of the study was to explore how benevolent and hostile attitudes
lead to different patterns in responses to the pandemic (i.e., fear,
behavior changes, perceptions toward social distancing) using
the general framework suggested by the TPB. More specifically,

1Pandemic-related behavior change does not refer to traditionally conceptualized
behavior change, but rather self-assessments of the degree to which individuals
have changed since the start of the pandemic.

we expected that pandemic-related fear, would constitute as
a behavioral intention that would mediate the link between
ageism and pandemic-related behavior change and the overall
perceived necessity of social distancing, respectively (see Figure 1
for illustrations). Hypotheses 1 and 2, specifically referring to
pandemic-related fear and behavior change, were preregistered
and the remaining hypotheses were exploratory2.

Given that that maintaining the health and safety of older
adults has been used to justify the dramatic responses to the
pandemic, those who are higher in hostile ageism will be more
likely to view the pandemic as an ‘older person’s’ disease and
thus will be less fearful of the pandemic and make less effort to
adapt their behavior. However, the negative links between hostile
ageism and pandemic-related behavior change and the perceived
necessity for social distancing will not be mediated through
pandemic related fear, because these negative associations will
not raise concern to motivate adaptive responses. On the other
hand, those high in benevolent ageism will have more concern
for the safety of older adults, as they will view them more
paternalistically, and thus will respond with more fear and will
alter their behavior accordingly (see Figure 1 for illustrations of
our expected results).

Hypothesis 1: Higher endorsement of hostile ageism will
predict lower fear related to the COVID-19 pandemic, less
self-reported behavior change related to the COVID-19
pandemic, and lower perceived social distancing necessity.
Hypothesis 2: Higher endorsement of benevolent ageism
will predict higher fear related to the COVID-19 pandemic,
more self-reported behavioral change related to the
COVID-19 pandemic, and higher perceived social
distancing necessity.
Hypothesis 3: The positive link between benevolent ageism
and self-reported changes in behaviors will be mediated
through fear related to the COVID-19 pandemic, such that
benevolent ageism will positively predict higher pandemic-
related fear which will positively predict more pandemic-
related behavior change; however, the negative relation
between hostile ageism and pandemic-related behavior
change will not be mediated through pandemic-related fear.
Hypothesis 4: The positive link between benevolent ageism
and perceived higher social distancing necessity will be
mediated through fear related to the COVID-19 pandemic,

2The present study is part of a larger preregistered study examining age differences
in thoughts, feelings, and reactions to the COVID19-pandemic. Currently, we are
exploring pre-registered hypothesis 3 (the remaining pre-registered hypotheses are
addressed in different manuscripts). The verbatim preregistered hypothesis was
“Participants high in hostile ageism, compared to benevolent ageism, will self-
report less fear of contracting COVID-19, greater endorsement of coronavirus
humor, and less overall lifestyle changes as a result of this virus. This is a
directional hypothesis.” In order to provide better clarity, interpretation, and
focus to the current paper, we spilt the hypotheses so that benevolent and
hostile ageism were presented on the two pandemic related variables, respectively.
We re-worded the modified preregistered hypotheses presented here so that
the expectations of hostile ageism focus on lower (rather than higher) hostile
ageism. However, the pattern of expected findings was made to be identical to the
pre-registered hypothesis by also switching the level of the dependent variables
from higher fear to less fear and less behavioral change to more behavioral
change. More information can be found on the preregistered project website
(https://osf.io/ynbm3).
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FIGURE 1 | Hypothesized mediation models assessing the indirect relationships between benevolent ageism and responses to the pandemic. The panels are
graphical representations of the expected path models for hypotheses 3 (A,B) and 4 (C,D). The direct effect is represented by c and the indirect effect is represented
by c′. ∗path is expected to be significant at p < 0.05.

such that increases in benevolent ageism will predict higher
pandemic-related fear which will positively predict higher
social distance necessity; however, the negative relation
between hostile ageism and social distancing necessity will
not be mediated through pandemic-related fear.

MATERIALS AND METHODS

Participants
Initially, data from 363 participants were collected online as
part of a larger preregistered project examining age differences
in thoughts, feeling, and behaviors related to the COVID-19
pandemic; however, 28 (∼8%) respondents were removed from
the study because: their responses were invalid (n = 2), they did
not meet inclusion age criteria (n = 22), or they provided less
than 10% complete data (n = 4). Responses from 164 younger
(ages 18–30) and 171 older adults (ages 60–80) were retained.
Age differences were not of focal interest to this study; therefore,
the two groups were combined, and age group was considered
a covariate in data analysis. More information regarding age
differences are presented in the Supplementary Materials. The
sample was primarily female (73.40%) compared to being male
(26.00%) or gender fluid (<1%), and predominantly White
(91.3%) compared to other races (i.e., Black, Asian, Mixed Race,
American Indian/Alaskan Native). The sample held high levels
of education, with few selecting their highest level of education
as completing high school (10.40%), many participants had some

college (30.70%), more held at least a Bachelor’s degrees and/or
some graduate school experience (34.00%), and lastly a quarter
of the sample held a graduate school degree or higher (24.80%).
Further, about half the sample identified their political affiliation
as primarily democrat (47.50%), with 24.20% identifying as
republican, 24.80% as independent and 3.60% indicating another
political affiliation that was not listed. Lastly, a quarter of the
sample (25.10%) reported being an essential worker.

Power Analysis
Sample size was determined using a Monte Carlo power
analysis simulation for testing indirect effects for mediation
with bootstrapped confidence intervals that revealed a minimum
sample size of 300 (Schoemann et al., 2017). The simulation
determined the sample size necessary to detect significant
indirect effects for mediation using 10,000 bootstrapped
distributions with 95% confidence intervals (CI) adjusted for
industry standard error rate (α = 0.05), statistical power
(β−1 = 0.80), and small effect sizes (r = 0.20) across all pathways
involved in the mediation models. Given the novelty of this
line of inquiry we used small effect sizes to be conservative
in our estimation.

Design and Procedure
Participants were asked to respond to an online survey that took
approximately 20–30 min. to complete. In order to participate,
individuals had to be between the ages of 18–30 or 60–
80 years old, had to be a native English speaker, and live
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in the United States. The online study was compiled of a
series of different questions assessing thoughts and behaviors
directed toward the pandemic, several established psychosocial
questionnaires, and other interactive tasks outside the scope
of the current endeavor (see preregistered website for more
details3). Participants were recruited with social media postings
embedded with links to the survey, recruitment by email from an
existing older adult participant database, and through Amazon
Mechanical Turk Panels using TurkPrime.com (Litman et al.,
2017). Turk participants were recruited through Turk Panels
that verify participant background characteristics, given our age-
specific recruitment needs. All participants had to pass attention
checks throughout the survey to be included. No monetary
incentive was provided to those recruited through social media.
To prevent selection bias of those most willing to participate, we
also recruited subjects from Amazon Mechanical Turk (MTurk),
who did receive a small monetary compensation after completion
of the study (34.60% of the sample were recruited on MTurk).
Nearly half of the sample were residents of the state of Ohio
(51.30%) and the other half lived in 38 other states. Those
recruited through social media were mostly made up of residents
from Ohio (76.70%), which was significantly more than the
number of individuals from Ohio recruited through MTurk,
χ2(1) = 162.93, p < 0.001. The social media recruitment was
completed between April 26th and May 9th and the MTurk
data were completed on May 3rd and 4th, nearing the 100-day
mark of the first confirmed case of the COVID-19 virus in the
United States (Holshue et al., 2020). Data collection occurred
during the Stay Safe Order in Ohio, extending the ban of mass
gatherings and stay at home orders that were issued roughly a
month before and was prior to the reopening of the state for non-
essential services (Ohio Department of Health, 2020). Similar
orders were also issued in 32 other states, though the nuances
and lengths of the orders varied greatly (National Academy for
State Health Policy, 2020). During this period, the number of
cumulative cases of the COVID-19 virus in the United States
ranged from 830,053 to 1,245,874 (Statista, 2020).

Measures
Ageism
The 13-item Ambivalent Ageism Scale was used to measure
positive and negative attitudes directed toward older adults (Cary
et al., 2017). The 9-item Benevolent Ageism subscale examines
the more insidious aspect of ageism and highlights aspects of
ageism that are seemingly positive but assume older adults
to be incompetent (α = 0.90). Example items of benevolent
ageism include, “Older people need to be protected from the harsh
realities of society” and “Even though they do not ask for help,
older people should always be offered help.” The 4-item Hostile
Ageism subscale assesses the negative perception of older adults
(α = 0.90). Example items of hostile ageism include, “Old people
are a drain on the healthcare system and economy” and “Old
people are too easily offended.” Both subscales were measured on
a scale of 1 (Strongly Disagree) to 7 (Strongly Agree).

3https://osf.io/ynbm3

Pandemic-Related Fear
Fear of COVID-19 (i.e., coronavirus) was assessed with a
composite score of 4 items created for this study. The items
were, “How afraid are you of contracting the coronavirus?”, “How
often in the last week did you fear that you would contract the
coronavirus?”, “How often in the past week did you fear one of your
loved ones would contract the coronavirus?”, and “How often in
the last week did you think about the coronavirus?” The first item
was scaled between 1 (Not at All) and 10 (Extremely), and the
remaining items were scaled from 1 (Not at All) to 10 (Extremely
Often). A composite score was created by averaging the 4 items
so that scores ranged between 1–10 and exhibited acceptable
reliability (α = 0.80).

Pandemic-Related Behavior Change
Changes in behaviors due to the coronavirus were assessed
by having participants rate how they have changed certain
hygiene and safety-related habits since the outbreak began in the
United States. The six safety-related habits were: frequency of
washing hands, duration of washing hands, frequency of visiting
stores, amount of time spent inside stores, and frequency of
leaving their house/property, and were examined on a scale of
1 (Extremely Decreased) to 9 (Extremely Increased)4. The last
four items were reverse-scored so that higher scores indicated
more safety-related behavior change due to the coronavirus.
A composite behavior change score was created by averaging the
six items, which exhibited acceptable reliability (α = 0.75).

Social Distancing Necessity
A single item was used to assess agreement with the importance
of social distancing. More specifically, participants were asked to
rate their agreement to the following question, “What are your
feelings about the necessity for social distancing?”, on a scale of 0
(Disagree Completely) to 100 (Completely Agree).

RESULTS

Data Preparation
Prior to data analysis, missing data, normality of the data, and
potential outliers were examined. There was an 11% attrition
rate of participants who dropped out before completing the
survey, likely due to fatigue and/or being distracted by other
online activity, and they were dropped from the current study.
There were no significant differences on the focal constructs
between those who finished and those who dropped out of the
survey. Only two participants that remained in the sample had
incomplete data, therefore, data from all available participants
were retained for each analysis. Normality was examined using
kurtosis and skewness statistics on SPSS and the use of histograms
for each variable (Osborne, 2002; Tabachnick and Fidell, 2007).
The fear variable appeared to be normal, both ageism metrics
were positively skewed, behavior change was negatively skewed,
and social distancing necessity appeared to be severely negatively

4One item from the pre-registered study assessing changes in airplane travel was
removed from the behavior change scale due to lack of variability.
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skewed and kurtotic. The lack of normality in the ageism
variables were corrected with log10 data transformations and
a square root data transformation was used for the behavior
change variable (Osborne, 2002). When rating social distancing
necessity, roughly half (50.7%) of the sample rated that they
“completely agreed” and had a rating of 100. In order to
accommodate the lack of distribution of scores and address
the skewness, the variable was recoded so that scores between
0–20, 21–40, 41–60, 61–80, 81–99, and those that chose 100
were grouped together. The rescaled variable was very highly
correlated with the original metric (r = 0.97) and the rescaling
did improve the normality of the distribution, but there was
still a negative skew and slight kurtosis that was not improved
with further data transformations. The raw rescaled social
distancing variable was retained and is interpreted with caution5.
Univariate outliers and multivariate outliers were examined using
p-plots, transforming scores into standardized z distribution, and
Mahalanobis distance, respectively (Tabachnick and Fidell, 2007).
There were no noticeable univariate or multivariate outliers when
examining the transformed and/or rescaled data.

Descriptive Statistics and Control
Variables
The means, standard deviations, and interrelationships among
the focal constructs are presented in Table 1. These metrics
are also presented by age group in Supplementary Table 1.
The sample had relatively low ageism scores, but these were
equitable to the means in the original Ambivalent Ageism Scale
validation study (Cary et al., 2017). The sample rated average
mean levels of fear, high behavioral change, and strongly agreed
with social distancing practices. The ageism subscale scores had a
stronger positive correlation than in the original validation scale,

5A dichotomized version of the variable assessing those who were in 100%
agreement versus those with some doubt was explored but was not used as the
pattern of effects using the dichotomized variable was comparable to the grouped
variable. Dichotomizing variables risks losing interpretability and lowers statistical
power.

TABLE 1 | Descriptive statistics and correlations for ageism and pandemic-related
responses.

Variable 1 2 3 4 5

(1) Benevolent ageism –

(2) Hostile ageism 0.72** –

(3) Pandemic related fear 0.13* 0.10† –

(4) Behavior change −0.24** −24** 0.22** –

(5) Social distance necessity −0.18** −0.15** 0.28** 0.41** –

M 2.47 2.38 5.56 7.56 87.07

SD 1.21 1.22 2.09 1.09 21.52

N 333 333 335 335 335

Transformed or rescaled data were used in the correlation matrix, and raw data
were used for the means and standard deviations. The mean and standard
deviation of the rescaled social distancing variable were 5.07 and 1.26, respectively.
Two participants dropped out of the survey before the Ambivalent Ageism Scale
was administered but were maintained in all other analyses. *p < 0.05, **p < 0.01,
†p < 0.10.

r(159) = 0.62 (Cary et al., 2017). Fear was significantly correlated
with both behavioral change and social distancing necessity, and
both were significantly correlated with each other. It appeared
that the young adult group was driving the relationships between
the ageism variable and the responses to the pandemic; however,
age group did not moderate any of these links, suggesting that
younger and older adults had similar relationships between
ageism and responses to the pandemic (the results of these
moderations can be found in Supplementary Table 2).

Differences among the focal constructs were explored across
multiple participant background characteristics that have been
noted to influence reactions the COVID-19 pandemic (Barber
and Kim, 2020; Campos-Castillo, 2020; Garcia et al., 2020;
Gauthier et al., 2020). These factors included age group (younger
adult vs. older adult), gender (male vs. female), race (White
vs. non-White), level of education, recruitment source (social
media vs. MTurk), state of residency (Ohio vs. other), political
affiliation, and essential worker status. There were no significant
differences between men and women among any focal constructs,
but age group, political affiliation, race, recruitment source, state
of residency, essential worker status, and level of education
were all considered covariates because they differed on at least
one focal construct. More specifically, higher ageism scores
were found for younger, non-White, less educated, republican
and independent, non-Ohio residing, and MTurk-recruited
participants. Political affiliation was the only background factor
related to pandemic-related fear, with democrats reporting more
fear than the other groups. Higher scores of pandemic-related
behavior change were found in older, democrat, highly educated,
and non-essential working participants. Lastly, social distancing
necessity was higher among older, democrat, and non-essential
working participants. All covariates were controlled for in
mediation models, and political affiliation and level of education
were dummy coded with democrats and those with the most
education serving as the comparison groups.

Analytic Plan
Given the novelty and lack of research on the topic, we used
basic bivariate correlations to test hypotheses 1 and 2, which are
listed in Table 1. The goal of these basic correlation tests was
to confirm the associations among the constructs. Hypotheses
3 and 4 were tested with regression-based mediation using
Fiske et al. (2002) PROCESS macro for SPSS. More specifically,
Model 4 with 10,000 bootstrapped samples was used for both
hypotheses. Given that the mediations build off the results
from hypotheses 1 and 2, they also further establish support
for the hypothesized relationships. Mediation analyses require
the analysis of two multiple regressions. The first regression
tests how the antecedent, beyond control variables, predicts
the mediator (i.e., a-path). The second regression tests how
the mediator, beyond the antecedent and control variables,
predicts the criterion (i.e., b-path; see Figure 1). In essence,
the a-path model is a regression testing how ageism predicts
fear associated with the pandemic and is identical across our
hypothesized mediation models. Because there are two different
criterion outcomes, there are two b-path regression analyses
exploring how pandemic-related, fear, and background factors
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uniquely predict pandemic-related behavior change and social
distancing necessity, respectively. Parameter estimates for the a-
and b-path regressions can be found in Table 2. The advantages
of using the PROCESS methodology are that the program
quantifies the indirect effect (ab), corrects for non-normality of
the indirect effect with bootstrapping, and provides confidence
intervals around parameter estimates (Hayes, 2013). Therefore,
untransformed data for the ageism and behavioral change
variables were used, as bootstrapping corrects for normality
violations. If confidence intervals do not include zero, they
are interpreted as being significant, and support for mediation
is indicated with a significant indirect effect and a non-
significant direct effect.

Preregistered Hypotheses
The first two hypotheses suggesting that lower hostile ageism
and higher benevolent ageism would predict pandemic-related
fear were partially supported (see Table 1 for full correlation
matrix). Higher scores of benevolent ageism were significantly
and positively correlated with fear (r = 0.13, p = 0.02). Higher
hostile ageism was positively related to fear; however, this
relationship was not statistically significant (r = 0.10, p = 0.07).
Further, both ageism predictors significantly correlated with
behavioral change (r = −0.24, p < 0.001; r = −0.24, p < 0.001,
respectively). Contrary to expectation, benevolent ageism was
negatively correlated with behavioral change.

Exploratory Hypotheses
The first exploratory analysis was to examine if lower hostile and
higher benevolent ageism predict higher agreement with social
distancing necessity. Both ageism facets significantly predicted
social distance agreement (r = −0.15, p = 0.005; r = −0.18,
p = 0.001, for hostile and benevolent ageism, respectively), but
benevolent ageism was correlated in the opposite direction to that
hypothesized. The final two hypotheses explore the application
of the TPB and outline that benevolent, but not hostile, ageism
would predict responses to the pandemic (i.e., pandemic-related
behavior change, perceived social distancing necessity) through
pandemic-related fear. It was expected that benevolent ageism
would predict more fear (i.e., the a-path), which in turn would
predict more adaptive pandemic responses (i.e., the b-path; see
Figure 2 for detailed depiction).

Two mediation models, one with a benevolent and one with
hostile ageism as the antecedent, were run to test hypotheses
3 and 4. The list of aforementioned covariates and the other
ageism facet were included in these models; therefore, the
parameter estimates across the two models were identical with
the only difference being the calculation of the indirect and
direct effects (see Table 2 for parameter estimates for all
variables). Figure 2 illustrates the results for each mediational
model. Hypothesis 3, exploring if pandemic-related fear mediates
the relation between benevolent ageism and behavior change
was supported (see Figure 2A), with the indirect effect being
significant, B = 0.05, se = 0.02, 95% CI [0.01, 0.10], and
the direct effect not significant, B = −0.11, se = 0.07, 95%
CI [−0.25, 0.03]. Unexpectedly, the indirect and direct effects
were in opposite directions, indicating inconsistent mediation

or suppression rather than typical mediation (MacKinnon et al.,
2000; Hayes, 2013). Mediators and suppressor variables are
both types of third variable effects (MacKinnon et al., 2000).
A suppressor variable increases the relationship between other
variables when it is included in the equation, whereas a mediator
reduces the direct effect between two variables (MacKinnon
et al., 2000). The finding of a suppressor effect is not surprising
given the relationship between benevolent ageism and behavior
change were in the opposite expected direction, highlighting
the inconsistency in the hypothesized model (i.e., hypothesis
2). Nonetheless, the a-path, of benevolent ageism predicting
pandemic-related fear was consistent with expectations, B = 0.36,
se = 0.14, 95% CI [0.08, 0.63], even when controlling for hostile
ageism and other covariates. The b-path, pandemic-related fear
predicting behavior change, was consistent with expectations
and significant when controlling for both facets of ageism and
covariates, B = 0.13, se = 0.03, 95% CI [0.08, 0.19]. However, there
was no evidence of mediation or suppression when hostile ageism
was the antecedent (see Figure 2B), as the indirect, B = −0.01,
se = 0.02, 95% CI [−0.04, 0.02], and the direct effects, B = −0.12,
se = 0.06, 95% CI [−0.26, 0.002], were not significant. It should be
noted that the a-path was not supported in this model, indicating
that hostile ageism was not a significant predictor of fear when the
covariates and benevolent ageism were also included. There was
support for hypothesis 3 and the TPB: benevolent ageism does
increase fear, which in turn increases behavior change. On the
other hand, hostile ageism did not predict behavior change, when
controlling for covariates, fear, and benevolent ageism.

When the agreement with social distancing necessity was used
as the outcome for hypothesis 4, the same pattern emerged
between benevolent and hostile ageism. Pandemic-related fear
acted as a suppressor and increased benevolent ageism’s
relationship with social distance necessity (see Figure 2C), as
there was a significant indirect effect, B = 0.07, se = 0.03,
95% CI [0.02, 0.13], and a non-significant direct effect in the
opposite direction, B = −0.02, se = 0.08, 95% CI [−0.19, 0.14].
The a-path was identical to hypothesis 3 and was significant.
The b-path of pandemic-related fear predicting social distance
necessity was significant, B = 0.18, se = 0.03, 95% CI [0.12,
0.25]. When hostile ageism was the antecedent (see Figure 2D),
neither the direct, B = −0.07, se = 0.08, 95% CI [−0.22, 0.08],
nor the indirect effect were significant, B = −0.01, se = 0.02,
95% CI [−0.06, 0.03]. In sum, we supported hypotheses 3
and 4, as benevolent ageism predicted fear, or the intention to
change, which then predicted behavior change and social distance
necessity importance, respectively.

DISCUSSION

The COVID-19 pandemic has reshaped ageism in the
United States and will have lasting implications for older
adults (Morrow-Howell et al., 2020). The findings from this
study confirm that ageist attitudes predicted responses to
the COVID-19 pandemic for both younger and older adults.
Hostile attitudes correlated with perceiving less necessity
for social distancing and did not predict pandemic-related
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TABLE 2 | Regression coefficients for mediational path models.

Variable Pandemic-related fear Pandemic-related behavior change Social distance necessity

b se 95% CI b se 95% CI b se 95% CI

Republican −1.61** 0.29 [−2.19, −1.04] −0.211 0.15 [−0.51, 0.09] −0.47** −0.18 [−0.82, −0.11]

Independent −1.13** 0.27 [−1.67, −0.59] −0.19 0.14 [−0.47, 0.08] −0.31† 0.16 [−0.63, 0.02]

Other political affiliation −1.19* 0.61 [−2.38, −0.001] 0.08 0.30 [−0.51, 0.67] 0.15 0.36 [−0.55, 0.85]

Bachelor’s degree −0.19 0.30 [−0.78, 0.39] −0.10 0.15 [−0.38, 0.19] 0.13 0.17 [−0.21, 0.48]

Some college 0.11 0.32 [−0.52, 0.74] −0.23 0.16 [−0.53, 0.08] 0.04 0.19 [−0.33, 40]

Some high school 0.36 0.42 [−0.47, 1.19] 0.01 0.21 [−0.40, 0.42] 0.06 0.25 [−0.42, 0.55]

Age group 0.001 0.25 [−0.49, 0.50] 0.33** 0.12 [0.08, 0.57] 0.51** 0.15 [0.22, 0.80]

Recruitment method 0.72* 0.35 [0.04, 1.40] −0.27 0.17 [−0.61, 0.07] −0.30 0.20 [−0.70, 0.10]

State 0.36 0.31 [−0.25, 0.97] −0.13 0.15 [−0.44, 0.17] −0.09 0.18 [−0.45, 0.26]

Race 0.67 0.41 [−0.13, 1.47] −0.26 0.20 [−0.65, 0.14] 0.03 0.24 [−0.44, 0.50]

Essential worker −72** 0.27 [−1.24, −0.19] 0.40** 0.13 [0.13, 0.66] 0.29 0.16 [−0.02, 0.60]

Benevolent ageism 0.36** 1.21 [1.55, 6.43] −0.11 0.07 [−0.25, 0.03] −0.02 0.08 [−0.19, 0.14]

Hostile ageism −0.06 0.13 [−0.31, 0.20] −0.12 0.06 [−0.25, 0.002] −0.07 0.08 [−0.22, 0.08]

Pandemic-related fear – – – 0.13** 0.03 [0.08, 0.19] 0.18** 0.03 [0.12, 0.25]

N = 233 across all models. Political affiliation and education were dummy coded due to their categorical nature. The reference group for political affiliation was democrat
and the reference group for education level was those who hold a graduate degree or higher. The following coding schemes were used for age group (1 = younger
adult, 2 = older adult), recruitment method (1 = social media, 2 = MTurk), state (1 = not from Ohio, 2 = Ohio), essential worker status (1 = essential worker, 2 = non-
essential worker), and race (1 = Non-White and 2 = White). Raw data for the focal constructs were used as bootstrapping corrects for normality violations. The first model
predicating pandemic-related fear represents the results for the a-path models across all the mediation analyses. The second regression predicting pandemic-related
behavior change represents the b-path models for the mediations testing hypothesis 3, and the last regression predicting social distance necessity represents the b-path
models for the mediations testing hypothesis 4. *p < 0.05, **p < 0.01, †p < 0.10.

FIGURE 2 | Mediational models examining the indirect relationships between ageism and responses to the pandemic. Each panel represents our unique mediation
models for hypotheses 3 (A,B) and 4 (C,D). N = 233 across all models. The direct effect is represented by c and the indirect effect is represented by c′. Each
analysis controlled for the political affiliation, age group, recruitment method, participant race, participant home state, essential worker status, degree of education,
and the other respective type of ageism. Table 2 provides the parameter estimates for these background factors. ∗p < 0.05.
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behavior change, when controlling for numerous background
factors (e.g., age group, political ideology, essential worker
status) and benevolent ageism. Associations with benevolent
ageism initially mirrored those with hostile ageism showing
negative correlations with behavior change and social distancing
necessity; however, these relationships reversed in direction once
pandemic-related fear was considered. Pandemic-related fear
served as a suppressor variable, rather than a mediator, such
that higher scores of benevolent ageism were associated with
more fear, and higher fear predicted positive behavior change
and increased social distancing necessity, respectively. Overall,
each hypothesis was at least partially supported, with the only
exception being that in hypothesis 1, hostile ageism did not relate
to pandemic-related fear.

The current findings benefit the study of ageism and the
scientific understanding of promoting safety and hygiene (e.g.,
health practices like hand washing) during a global pandemic.
Hostile and benevolent ageism had divergent patterns in
predicting responses to the pandemic indicating the complexities
of assessing attitudes toward older people and warranting that
researchers and professionals must consider both in order to
have a complete grasp on the nature of ageism. Professionals
developing public messages around older people or working
directly with this group during the pandemic should consider
their own ageist biases, and the biases of their intended audience,
as all people fall in different places on the spectrum of ageism
and their attitudes might influence how they interpret public
messages. For example, a person high in hostile ageism might
respond to such public messaging with less intention to change
their behaviors with efforts that aim to protect older adults.
In contrast, an individual higher in benevolent ageism might
interpret a similar public message in an overzealous manner,
which could result in paternalistic or belittling behaviors toward
older adults. Further, it is important that professionals keep in
mind how they represent older people in the context of the
pandemic, as these messages could have indirect consequences on
how older people are viewed and thus treated, which ultimately
can influence their health (Ayalon, 2020; Ayalon et al., 2020;
Lichtenstein, 2020; Morrow-Howell et al., 2020).

The findings of this study may also add to prior work
indicating that hostile attitudes can compromise the quality
of care provided by healthcare workers such as nurses (Rees
et al., 2009), long-term care workers (Gallagher et al., 2006),
doctors (Meisner, 2012), counselors/therapists (Robb et al.,
2002), and even older adult patients who internalize hostile beliefs
(Makris et al., 2015). More specifically, this study generalizes
established findings on hostile ageism to a new paradigm
concentrating on more subtle health and safety behaviors
provided by non-professionals. Additionally, the innovative
application of benevolent ageism, based on the general TPB
framework, integrates the relevance and presence of the construct
beyond young adults’ attitudes toward older people. More
development is needed to fully assess the harm and/or benefit
of benevolent ageism as the construct demonstrated complex
patterns with the suppression effect changing the directionality
between benevolent ageism and responses to the pandemic
when fear was considered. While the finding that those high in

benevolence predicted more behavior change could be concluded
as a positive outcome, this effect functions as a result of increased
fear and may covertly reinforce deep-seated attitudes that older
adults are incompetent. Very little is known about benevolent
ageism from the perspective of older adults, including potential
correlates with health and how it is even perceived (Chasteen
et al., 2020). Indirectly undermining older adults’ feelings of
competence could be harmful, as feelings of competence are
known predictors of well-being in very old age (Neubauer et al.,
2017). Overall, these findings integrate with and build upon the
literature and conceptualization of ageism, and are especially
important considering ageism is costly, related to numerous
health vulnerabilities in older adulthood, and will someday be
relevant for persons of all ages (Levy et al., 2020).

One of the greatest challenges for health specialists and public
figures throughout the pandemic has been to promote and
maintain precautionary safety and health measures proposed
by the Centers for Disease Control and Prevention (Center
for Disease Control, 2020). The imposition of these safety
requirements has resulted in increased stress and backlash among
people in the United States (American Psychological Association,
2020). The current study underscores that underlying hostile
attitudes toward older people may curtail the salience and gravity
of such lifestyle responses to the pandemic. In other words,
those high in hostile ageism might not take the disease as
seriously due to its prominent association with older people.
On the contrary, those high in benevolent ageism might not
feel these responses are relevant to their own health and
safety, as evidenced with benevolent ageism’s initial negative
association with an individual’s behavior change, but rather
make changes to protect and assist older adults as the direction
between the two switched when pandemic-related fear (i.e.,
for self and others) was modeled with these factors (see
Figures 2A,C). Although older adults are at higher risk for
COVID-19 related mortality, trends at the time of this writing
suggest that there are spikes in the confirmed cases of the
disease in young adults. This suggests that younger people
might be viewing the pandemic as an issue for older people
and be less inclined to take precautionary action in order to
attenuate the spread of the disease (Bosman and Mervosh, 2020).
Older adults who internalize hostile ageism might be especially
susceptible in such cases, as they may not be taking their health
vulnerabilities earnestly, and consequently make less changes in
behavior. Conversely, older adults who internalize benevolent
ageism might take their health vulnerabilities too seriously and
demoralize their own abilities and minimize their perceived
sense of control, which is a definitive feature of predicting
well-being in late life (Neubauer et al., 2017). It is vital that
those interacting with older adults (e.g., professionals, family
members, and neighbors) consider their own ageist assumptions
in relation to how older adults should deal with the pandemic
(Ayalon et al., 2020). For example, perceiving older adults
as defenseless to the disease and/or minimizing their abilities
to make informed decisions regarding safety precautions may
reward benevolent attitudes and diminish feelings of self-efficacy
and competence, and ultimately have grave implications for well-
being (Neubauer et al., 2017).
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While the nature of this study relies on unique experiences
during the pandemic, the implications from these findings
generalize beyond this limited scope to other everyday contexts
where older adult stereotypes influence behavior. Some examples
include: having less willingness to have social interactions with
older people (Cadieux et al., 2019), giving poorer service to
older adults (Chasteen et al., 2020), recognizing symptoms of
depression as normal signs of aging (Smith and Meeks, 2019),
making assumptions of physical abilities of older adults and
offering unwanted help (Vale et al., 2019), use of patronizing
speech that assumes cognitive decline (Kemper, 1994), and even
feelings of endearment enacted because of pity (Cuddy et al.,
2005; Cherry and Palmore, 2008). These everyday behaviors
are directed toward older adults, but little is known about the
consequences they have for older adults and how they are
preceded by the individual’s own ageist attitudes. Consideration
of the safety and vulnerability of older adults extends beyond
COVID-19, and these results highlight the importance of
considering the role of ageist assumptions on health-related
behavior change.

Limitations and Future Directions
As with any study, the current project is not without limitations.
Although the sample was adequately powered, it was relatively
small, and could be biased due to high responses from liberal
and well-educated participants. Similarly, most participants were
from Ohio, which may limit the generalizability of the findings
given that different geographic regions varied in their responses
to the pandemic (National Academy for State Health Policy,
2020). The small effect sizes from correlations and suppression
effects are unsurprising, as general attitudes historically do not
have strong relationships with specific behaviors (Ajzen, 2012).
However, these connections are a first step toward developing a
more complete understanding of how ageism influences behavior
change. The cross-sectional and correlational aspects of the study
design also limit potential inferences made from the data. More
specifically, these findings do not apply to concrete predicted
behavior change, but rather retrospective self-reported accounts.
And the mediation/suppression cannot indicate causality due to
potentially bidirectional correlational links and lack of temporal
precedence. The directionality of the effects is supported by the
general theoretical TPB framework, but the current study did not
fully encapsulate all aspects of the framework. More specifically,
behavioral intentions were not fully measured and instead were
assumed to be indexed by pandemic-related fear which could
be more of a precursor belief factor rather than a behavioral
intention. The integration of examining how ageism can be
applied in a TPB context can be improved by incorporating
behavioral intentions and other factors such as feelings of control
and social norms. Lastly, the scope and measurement of the
focal constructs could have been improved. Specifically, other
important pandemic-related changes in behaviors such as the
wearing of masks and other equipment, the amount of touching
one’s face, and the amount of sanitization were not examined.
Similarly, we could have expanded our conceptualization of
pandemic-related fear to be more inclusive of actual concern
of the pandemic, feelings of fear felt on behalf of older adults,

and feelings of pity directed at older adults. These approaches
would have offered more direct ways to capture concern for
the pandemic, rather than relying on how individuals felt for
their own welfare. The lack of variability issue with the social
distancing necessity question could have also been improved
by adding more thorough and inclusive questions. Nonetheless,
these data do provide a unique snapshot of how attitudes
influence health-related behavior change in a pandemic. The
findings are also subject to history effects given that data
were collected within a constantly changing context during the
pandemic. For example, social distancing necessity may have
been perceived to be more necessary at the start of the pandemic
when we collected data, and diminished as time passed and safety
and regulation trends developed. While our models could be
improved, they still provide important novel findings that move
research on ageism and the understanding of the response to the
pandemic forward.

Future researchers and professionals addressing the lives of
older adults need to extend our concepts of ageism, especially
in times when older adult health and safety is uniquely relevant.
Hostile ageism is undoubtedly associated with negative outcomes,
but ageism research needs to disentangle the harm of benevolent
ageism both in how it directs behaviors toward older adults,
and how it is received by them. Future researchers should
capitalize on theoretical and methodological infrastructure
provided in the TPB to extend knowledge on how ageism
influences other everyday behaviors. Moreover, integration of
this theory would build a better understanding of how to target
ageism interventions (Burnes et al., 2019). As a response to the
pandemic, the Gerontology Society of America (2020) released
an Ageism First Aid multimodule course to recognize ageism
in the health and helping professions. Other researchers also
have recently attempted to demonstrate that ageism can be
attenuated through educational interventions, intergenerational
contact, and correcting the paternalistic stereotypes (Levy, 2018;
Burnes et al., 2019; Cadieux et al., 2019; Vale et al., 2019). Less
is known on how to implement these findings on a larger scale,
but these programs and efforts are needed, especially given that
the responses to this pandemic have reinforced traditional ageist
ideology. Ageism and attitudes toward older adults have been
reshaped by the pandemic and future research and intervention is
needed to understand the extent to which ageist attitudes inform
important behavioral decisions.

CONCLUSION

The COVID-19 pandemic has presented a unique rise in the
salience of ageism in America. Maintaining the safety of older
adults, and other vulnerable groups has been used to justify
necessary behavior changes that have restructured the lives
of many Americans. The findings of this preregistered study
confirm that hostile ageism was associated with less pandemic-
related health and safety precautions and that benevolent ageism
related to increased behavior changes, but only as a result of
increased pandemic-related fear. These timely findings suggest
that those working on addressing pandemic-related health issues
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must consider ageist assumptions as they may predict how we
deal with such circumstances.
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Behavioral immune system (BIS) describes psychological mechanisms that detect
cues to infectious pathogens in the immediate environment, trigger disease-relevant
responses and facilitate behavioral avoidance/escape. BIS activation elicits a perceived
vulnerability to disease (PVD) which can result in conformity with social norms. However,
a response to superficial cues can result in aversive responses to people that pose no
actual threat, leading to an aversion to unfamiliar others, and likelihood of prejudice.
Pathogen-neutralizing behaviors, therefore, have implications for social interaction as
well as illness behaviors and responses to health communications. In this study,
we investigate how PVD influences conformity, attitudes to other people and to
lockdown regulations through the lens of the Reinforcement Sensitivity Theory (RST).
RST describes personality in terms of biologically-driven approach and avoidance
motivations which support personal goals. Participants from the United Kingdom
public (N = 605) completed an RST personality questionnaire and then read either
(a) coronavirus morbidity-mortality statistics and current United Kingdom government
lifestyle regulations, (b) just the regulations (as presented in most government publicity
materials), or (c) no information at all. They all completed the Perceived Vulnerability to
Disease scale to assess BIS-relevant Germ Aversion and Perceived Infectability, followed
by questions measuring social conformity, warmth toward others and attitudes toward
lockdown measures. Significantly lower PVD scores were observed in the no-information
condition, with the other conditions showing no difference. In terms of RST, approach
behaviors related to goal-drive persistence work alongside fear in explaining conformity
to social norms. Reward related approach behaviors partially explained warmth toward
others, indicating that social rewards gained through interaction continue to be strong
drivers of behavior. We found no role for RST traits in attitudes toward lockdown. Overall,
coronavirus-related behavior is not driven purely by fear, but also by social and/or
protection goals regulated by approach motivation. This study presents new insights
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into public perceptions of coronavirus and government regulated lifestyle restrictions,
helping to explain social behaviors in terms of biologically driven mechanisms. Such
understanding is vital if we are to successfully motivate public behavior to constrain
spread of the virus.

Keywords: conformity, personality, reinforcement sensitivity theory (RST), perceived vulnerability to disease
(PVD), behavioral immune system, COVID-19, coronavirus

INTRODUCTION

The outbreak and rapid spread of the Coronavirus Disease
(COVID-19) has presented critical challenges for individuals and
society. Across the world, governments have imposed lifestyle
restrictions, limiting physical contact between people in an
attempt to slow the rate of infection; and an important aspect
has been the requirement for those showing symptoms to self-
isolate for 14 days (World Health Organization, 2020). While
these measures have served to protect lives and public health
resources, the absence of a vaccine and regular media coverage
of a mounting death toll has contributed to a sense of, sometimes
severe, anxiety (Garfin et al., 2020). Alongside these psychological
outcomes, the constraints of living under what is commonly
known as “lockdown” (leaving home only infrequently and for
very specific and essential reasons) has resulted in stressful life
circumstances (Droit-Volet et al., 2020; Kang et al., 2020; Rubin
and Wessely, 2020), serving to further exacerbate the general
anxiety about the pandemic.

However, anxiety may have some beneficial aspects. For
example, Harper et al. (2020) showed that, relatedly, fear of
coronavirus predicts compliance with government lockdown
regulations and positive behavior change, such as social
distancing and increased hand washing. Fear was found to
be more important in this respect than personal moral values
around fairness or protecting the vulnerable. Harper et al.
(2020) discussed what they term “functional fear”: certain
negative emotions are actually normative and adaptive rather
than pathological, and they may have evolved as protective
function to keep us safe. Similarly, substantial evidence suggests
that a primary evolved disgust response underpins behaviors
in situations such as the current pandemic, with a set of
unconscious psychological responses acting as a first line of
defense against potential pathogens. This evolved defense has
been termed the behavioral immune system (Schaller and Park,
2011; Schaller, 2015; Murray and Schaller, 2016). This system
is of particular interest in the context of coronavirus because
it is related to triggering a sense of vulnerability to infectious
disease which, in turn, has been linked to increases in conforming
behaviors and attitudes (Murray and Schaller, 2012) – an
imperative if government regulations are to be effective.

Schaller and Park (2011) describe how the behavioral immune
system evolved as a reaction to significant species threat
presented by infectious diseases. While we, like other species,
developed a physiological system for combatting disease, the
mounting of an immune response is costly to the organism in
terms of energy that could otherwise be deployed in maintaining
other vital physical and behavioral systems. Immune responses,

such as a raised temperature, fever and fatigue, are debilitating
which, in evolutionary terms, reduces opportunity for species
to sustain vital activities, such as food gathering, childcare and
reproduction. Furthermore, the physiological immune response
is reactive, coming too late in terms of prevention, as it does not
activate until the body is already infected. This leaves a ‘window
of opportunity’ for the disease to take hold and damage the
body, sometimes beyond repair. Accordingly, the evolution of a
proactive psychologically based motivational system, which can
facilitate behavioral avoidance of infection, is clearly adaptive
(Murray and Schaller, 2016). In developing the most widely
used measure of PVD, Duncan et al. (2009) established two
subfactors, both specific to infectious diseases. Germ Aversion
predicts responses rooted in intuitive emotional appraisals
of risk, whereas Perceived Infectability predicts responses
informed by more rational cognitive appraisals. The distinction
is consistent with evidence that Germ Aversion more strongly
predicts implicit negative associations toward individuals with
visible differences (Park et al., 2003, 2007), whereas Perceived
Infectability more strongly predicts implicit negative associations
with individuals regarded as potentially immunocompromised
(Duncan and Schaller, 2009).

An important marker of BIS sensitivity is disgust (Oaten
et al., 2009). Although this may not seem immediately relevant
to the coronavirus context, it is important to note that it is
not only evoked by exposure to repugnant physical stimuli,
but can be experienced as a sense of distress and revulsion in
any context which connotes disease or potential contamination
(Taylor, 2019). For instance in terms of coronavirus, the public
are recommended to wash their hands frequently and guidelines
emphasize how the virus can remain alive on surfaces touched
by an infected person. The very thought of touching an object
in a public place can be enough to elicit a disgust response in
some individuals. During the 2009 swine flu epidemic, disgust
sensitivity predicted fear of acquiring influenza (Wheaton et al.,
2012; Brand et al., 2013) and in the avian flu epidemic of 2005,
PVD (specifically germ aversion) was found to relate to specific
fears about contracting that disease (Green et al., 2010). However,
germ aversion is not isomorphic with disgust sensitivity. Whereas
disgust sensitivity measures assess emotional responses to
a broad range of potentially disgust-arousing circumstances,
germ aversion is specific to situations connoting the potential
transmission of infectious diseases (Duncan et al., 2009).

Fearful behavioral immune system responses can influence
many social-cognitive phenomena, including face recognition,
social categorization, stereotype activation, conformity to
majority opinion, political ideology, and memory (Griskevicius
et al., 2006; Schaller et al., 2007; Miller et al., 2010;
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Murray and Schaller, 2016; Fernandes et al., 2017; Tybur
et al., 2016). Historically, adherence to social norms has served
to protect against disease (e.g., hygiene behaviors); and research
evidence indicates that perceived vulnerability to disease is
associated with the endorsement of statements such as “Breaking
social norms can have harmful, unintended consequences,” as
well as to actual behavioral conformity (Murray and Schaller,
2012). Recent evidence from the US suggests that people
have already become more socially conservative during the
coronavirus pandemic (Rosenfeld and Tomiyama, 2020). This
finding is in accord with another key result from Murray and
Schaller’s (2012) research, namely that individuals who perceive
themselves as highly susceptible tend to express greater liking for
people described as having personality traits indicative of greater
conformity (e.g., “conventional” and “traditional”). Importantly,
however, harsh judgments made in the context of perceived
vulnerability are made only when the object is perceived to have
deviated (or has the potential to) from social norms which offer
protection against disease transmission (Horberg et al., 2009;
Murray and Schaller, 2012). In the present context, this could be a
response to violations of social distancing or stay-at-home rules,
although it may also result in stigmatization of groups that are
heuristically associated with disease, whether or not they actually
present a threat (Park et al., 2003, 2007; Miller and Maner, 2012).

The current pandemic is reported to have started in China, and
there have been many reports of xenophobia against individuals
perceived to be of Chinese or Asian ethnicity (BBC, 2020;
Devakumar et al., 2020; Rzymski and Nowicki, 2020; Tabri
et al., 2020). Overall, the behavioral immune system may have
important implications for social behaviors and relationships in
the context of the present pandemic. In the present study, we are
particularly interested in how perceived disease threat and related
self-protection motives influence conformity with Government
restrictions and negative responses to other people. We examine
individual differences in these responses through the lens of the
Reinforcement Sensitivity theory of personality.

Reinforcement Sensitivity Theory
We investigated individual differences in behavioral immune
system influenced perceived vulnerability to coronavirus through
the lens of the Reinforcement Sensitivity Theory (RST) of
personality. RST is a useful perspective in this context as,
like the behavioral immune system, it explains motivated
behavior linked to environmental cues. RST assumes that
personality is underpinned by biologically driven systems of
approach and avoidance motivation, and their conflict (Gray
and McNaughton, 2000). Approach/avoidance motivational
tendencies drive attention to social and environmental cues,
manifesting in characteristic patterns of cognition and behavior.
RST is widely recognized, in conceptual and psychometric terms,
to represent valid personality traits of widespread application
(Corr et al., 2013).

Reinforcement Sensitivity Theory comprises a set of
motivational systems which explain individual differences.
The behavioral approach system is sensitive to appetitive
stimuli and motivated goal-directed approach behaviors
(Gray and McNaughton, 2000). The primary function of

this system is to move the organism along a spatio-temporal
gradient toward a final biological reinforcer via a number of
distinct but related processes: Reward Interest and Goal-Drive
persistence characterize the early stages of approach, and can be
distinguished from Reward Reactivity and Impulsivity, which
become active as the desired outcome becomes immediate and
attainable. Activation of the behavioral approach system leads to
the experience of hope, excitement, drive to achieve, and elation
when goals are attained (Corr and Cooper, 2016).

Krupić et al. (2016b) investigated the relationships between
behavioral approach factors and motives underpinning two
groups of evolved resource acquisition behaviors: competition
(e.g., stealing, trickery, aggression) and cooperation (e.g., social
exchange, altruism). Reward Interest was associated with a
tendency to explore the environment in search of reward
(resources/relationships) and with caring and reciprocity, both
with family and wider community. Goal-Drive Persistence
was associated with social exchange and cooperation over
a longer term, while individuals high in Reward Reactivity
showed a tendency to threat avoidance, maintaining safety and
demonstrating commitment to relationships with close others.
While all three factors are associated with prosociality, the
approach motivations behind them differ, attaining a social
reward, behaving cooperatively and maintaining that relationship
by negating threat. Impulsivity, however, although also an
approach factor, was associated with competiveness and a
tendency to perceive the self as superior to others. In the present
context, we can imagine that people with cooperative prosocial
traits will wish to follow government guidelines and maintain
social norms, not just for their own safety, but for that of their
immediate family and the wider community. Individuals higher
in Impulsivity may be less likely to do so, because of a sense of
insuperability as well as the tendency to act without thinking of
the consequences.

Reinforcement sensitivity theory defines two further systems
concerned with defensive behaviors. The Fight-Flight-Freeze
System is associated with fear and mediates reactions to aversive
stimuli, leading to active avoidance and escape behaviors.
The Behavioral Inhibition System is activated by goal conflict,
which occurs when there is activation of both the Fight-Flight-
Freeze System and Behavioral Approach System (Gray and
McNaughton, 2000; Perkins et al., 2007; Corr, 2011; Corr and
Cooper, 2016; for review, Corr and Cooper, 2016). This system
is related to passive avoidance, behavioral caution, and enhanced
vigilance and arousal. We can imagine how a dispositionally
fearful or cautious individual may experience high levels of
behavioral immune system activation in the pandemic situation.

Despite the potential to explain intentional and actual
behaviors, there has been very little health-related research on
RST. One recent study examined pandemic-related behavior.
Bacon and Corr (2020) showed that concerns about coronavirus
relate to higher levels of both approach related Reward Reactivity
and the Fight-Flight-Freeze System. These findings point to the
presence of fear but also an urge to take action, resulting in
psychological conflict. Bacon and Corr (2020) suggested that
proactive behaviors, such as buying and hoarding household
items, may be an behavioral approach tactic which supports
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the goal of retaining a sense of normality – these products
are available when needed even if the individual is choosing
to self-isolate (not compulsory at the time of the study) thus
resolving the conflict to some degree. Also relevant to the current
research is evidence that RST personality traits influence the
perception of health-related persuasive communications. The
Behavioral Inhibition System’s emotions (anxiety and emotional
conflict) make individuals more receptive to loss messages,
while emotions related to the Behavioral Approach System
(including anger) are more receptive to gain messages (Yang
et al., 2012). Understanding more about how RST influences
pandemic-related behavior may have implications for lifestyle
advice directed at combatting spread of the virus.

Limited research has examined individual differences in
behavioral immune system activation and perceived vulnerability
to disease in terms of personality and the work which has
been conducted has focused on the Big Five model. The
available research indicates that both openness to experience (i.e.,
curiosity and willingness to try new things) and extraversion
(i.e., sociability and gregariousness) are negatively associated
with perceived vulnerability to disease (Schaller and Murray,
2008; Duncan et al., 2009). It has been suggested that activation
of the behavioral immune system suppresses gregariousness
and desire for social interaction, for the obvious reason that
individuals who have more social contacts are at higher risk of
infection (Nettle, 2005; Schaller and Murray, 2008; Mortensen
et al., 2010; Murray and Schaller, 2016). Our RST approach is
not at odds with these findings. The curiosity and desire for
novelty typical of openness to experience relates to behavioral
approach system activation, particularly Reward Interest, and is
negatively associated with activation in the Fight-Flight-Freeze
System, but not the Behavioral Inhibition System (Corr and
Cooper, 2016). Openness to experience, therefore, is about
exploration of the new without fear (Corr and Krupić, 2017). The
social reward sensitivity of Extraversion is also associated with
behavioral approach system, including the Impulsivity aspect
(Corr et al., 2013).

The Present Study
The present study takes a novel approach to understanding
how personality affects perceived vulnerability to disease (PVD)
specifically in the context of the coronavirus pandemic. Our
overall aim is to establish that RST personality traits can play a
role in individual differences in PVD and in associated attitudes
toward conformity and lockdown and feelings of warmth toward
other people. In setting out our initial predictions, we made
no distinction between the germ aversion (GA) and perceived
infectability (PI) aspects of PVD. First, we aimed to activate
the behavioral immune system by asking participants to read
information about the pandemic, and then measuring the levels
of PVD they report. We presented three groups of participants
with one of three information conditions: (a) no information; (b)
details of the UK Government’s stay at home regulations, with
which most people are already familiar; or (c) this information
plus morbidity and mortality statistics (as current at the time
of data collection). Based on previous research using similar
methods (for a review, see Tybur et al., 2014) we expected that

condition 2 would lead to higher levels of PVD (as indexed
by questionnaire scores) compared to condition 1 (the control
group). In condition 3, we expected that the statistics would place
the regulations into context, making them more salient and, as a
result, lead to even higher PVD scores (Prediction 1).

Secondly, we predicted a positive association between
perceived vulnerability and Fight-Flight-Freeze in all conditions,
reflecting fear of contagion. If personality is a driver of individual
differences we would expect fight-flight-freeze to account for
variance in PVD over and above the effect of condition
(Prediction 2).

Previous research has shown PVD to be positively associated
with self-reported conformity, negatively associated with warmth
toward other people, and positively with favorable attitudes
toward lockdown. We examined the extent to which RST
accounted for variance in these three outcome variables over
and above effects of PVD. For attitudes toward conformity, we
predicted that fear, and hence Fight-Fright-Freeze, would explain
variance over and above that accounted for by PVD (Prediction
3). For warmth, we expected that social-reward sensitive
approach factors (reward interest, goal-drive persistence, and
reward reactivity) would explain variance independently of PVD.
In addition, given Bacon and Corr’s (2020) finding that people
seem to be experiencing goal conflict between wanting to stay
safe and retain a normal lifestyle, we also expected to observe
effects of the Behavioral Inhibition System as this system mediates
conflict between approach inclinations and fear (Prediction 4).
Similarly, for attitudes to lockdown, we again expected fight-
flight-freeze and the behavioral inhibition system to present
effects (Prediction 5).

MATERIALS AND METHODS

Participants
Six hundred and five members of the UK public (173 Male, 426
female, 6 other; Mage = 32.78, SD = 1.64) were recruited through
Prolific, an online research recruitment platform – data from
such sources is more representative of the general population
than samples recruited directly (Woods et al., 2015). Socio-
economic status (SES) was assessed by the MacArthur Ladder
Scale, which ranks self-reported social class on a ladder with 10
rungs (Adler et al., 2000) – the higher rungs represent individuals
who have more money, education, and prestigious jobs. The
mean report was 5.40 (SD = 1.64) with 52 people (13.4%) placing
themselves on the bottom three rungs and 40 (6.3%) on the
top three rungs. Five hundred and thirty participants (87.6%)
identified as White, 16 (2.6%) as Black, 31 (5.1%) as Asian,
21 (3.5%) as mixed race and 7 (1.2%) as other. The majority
of participants were educated to A’ level (212, 35%) or degree
(227, 37.5%) level. Fifty-nine (9.8%) reported having masters level
education and 11 (1.8%) having a PhD/doctorate. Ninety-two
(15.2%) reported GCSE level qualifications and 4 (0.7%) reported
no formal qualifications.

Participants were randomly allocated to one of three
conditions: Condition 1 – N = 202, Mage = 32.67, SD = 11.54; 59
males, 142 females, 1 other; Condition 2 – N = 202, Mage = 33.28,
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SD = 11.46, 49 males, 151 females and 2 other; Condition 3 –
N = 201, Mage = 32.39, SD = 11.95; 65 males, 133 females
and 3 other. The groups did not differ significantly on age,
F(2,603) = 0.31, p = 0.74. Chi square tests of independence
confirmed the other demographic variables were randomly
distributed throughout the three groups (p > 0.2 in very case).

Procedures and Materials
The study was conducted online. On accessing the study,
participants were first given information about it and provided
informed consent by checking a box before the study could begin.
They then completed the following measures.

Reinforcement Sensitivity Theory of Personality Questionnaire
(RST-PQ; Corr and Cooper, 2016) is a 65-item questionnaire
yielding scores on RST traits. Behavioral Approach System (BAS)
factors: Reward Interest (RI; 7 items, e.g., “I am very open to
new experiences in life”) Goal-Drive Persistence (GDP; 7 items,
e.g., “I put in a big effort to accomplish important goals in my
life”); Reward Reactivity (RR; 10 items, e.g., “Sometimes even
little things in life can give me great pleasure”); Impulsivity (I;
8 items, e.g., “I often do risky things without thinking of the
consequences”). Behavioral Inhibition System (BIS; 23 items, e.g.,
“I’m always weighing-up the risk of bad things happening in
my life”); and the Fight-Flight-Freeze System (FFFS; 10 items,
e.g., “There are some things that I simply cannot go near”).
Participants respond on a scale from 1 (not at all) to 4 (highly)
and mean responses are calculated to generate a score for each
subscale. All scales showed good reliability in our sample: RI
α = 0.82; GDP α = 0.89; RR α = 0.80, impulsivity α = 0.75,
Behavioral inhibition system α = 0.94; FFFS α = 0.78.

Generalized Anxiety Disorder (GAD-7; Spitzer et al., 2006) is a
7-item self-administered questionnaire used as a screening tool
and severity measure for generalized anxiety. Participants are
asked how often in they have experiences a series of problems
such as Feeling nervous, anxious or on edge over the previous
2 weeks. They respond on scale from 0 (not at all) to 3 (nearly
every day). Overall score is derived as mean of all 7 responses. In
our sample, reliability was very high (α = 0.91).

Patient Health Questionnaire (PHQ-9; Spitzer et al., 2006)
presents the same instructions and response scale as the GAD-
7 but assesses levels of depression across nine items such as
Little interest or pleasure in doing things. Mean responses are
calculated to give an overall score. Reliability was very good in
the present sample: α = 0.87. Anxiety and depression were not
a key focus of this study, but these measures were included as
covariates. Depression is associated with immune responses and
may have evolved as a way of keeping an unwell individual from
close socialization with others (Raison and Miller, 2017). GAD
is associated with poor health and related health anxiety, which
is found to influence the aspects of PVD related to perceived
vulnerability, but not germ aversion (Duncan et al., 2009).

At this point, we presented participants with information
about coronavirus in order trigger PVD. We manipulated the
level of coronavirus-relevant information across conditions.
In Condition 1, they were simply told This questionnaire is
about your health.

In Condition 2, they were told:

This questionnaire is about your health. Please read the following
information first and then answer the questions below:

Because of the current Coronavirus (COVID-19) outbreak,
the Government have given instructions to everyone in the
United Kingdom about what they can and cannot do. The
instructions tell us to:

• Stay at home
• Only go outside for food, health reasons or work (but

only if you cannot work from home)
• If you go out, stay 2 m (6ft) away from other people at

all times
• Wash your hands as soon as you get home
• Do not meet others, even friends or family. You can

spread the virus even if you don’t have symptoms.

In condition 3:

This questionnaire is about your health. Please read the following
information first and then answer the questions below:

We are currently experiencing a worldwide pandemic caused by
the coronavirus (COVID-19). Worldwide, nearly 3 million people
have been infected and over 200,000 have died to date. In the
United Kingdom, we have over 150,000 confirmed cases and over
20,000 people have died.

This information was then followed by the Government
guideline information as presented to Condition 2. The
morbidity and mortality statistics were correct at time of the
study and sourced from Public Health England (2020).

After reading the above information, all participants
completed the Perceived vulnerability to disease scale (PVDS:
Duncan et al., 2009). This 15-item measure assesses behavioral
immune system activation across two subscales: Perceived
Infectability (PI; 7-items, e.g., “If an illness is ‘going around’, I
will get it”) and Germ Aversion [GA; 8 items, e.g., “It does not
make me anxious to be around sick people” (reverse scored)].
Responses on a scale from 1 (Strongly disagree) to 7 (strongly
agree) are averaged to obtain subscale scores. Díaz et al. (2016)
have highlighted that reliabilities are often lower for GA than PI,
and they also review research which has questioned the factor
structure of the PVDS. They conclude that a 2-factor structure is
appropriate but were required to remove two items from analysis
in order to achieve an acceptable fit to their data. In the present
study, an exploratory factor analysis was conducted in SPSS
v24 with maximum likelihood estimation and promax rotation.
A forced two-factor solution accounted for 41.69% variance
overall (11.50% PI; 30.19% GA). Results suggested that all PVDQ
items loaded on the expected factors apart from one (item 2, If
there is an illness going around I will get it) which loaded similarly
on both GA (β = 0.61) and PI (β = 0.56). However, examination
of the scree plot suggested the presence of three factors with
Eigenvalues greater than 1, so we ran the analysis again forcing
a three-factor solution which accounted for 48.50% variance
overall. GA loading remained as previously, while the PI scale
spilt into two factors, one accounting for 12% variance, and the
other 6.40%. This latter factor loaded on just three PVD items,
5, 12, and 14. We then performed confirmatory factor analyses
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FIGURE 1 | Standardized loadings of PVDQ items on GA and PI in the final
version of the scale used for analysis in present study. All paths
significant at p < 0.001.

TABLE 1 | Results of SEM of perceived vulnerability to disease (PVDQ) data.

Model 1 Three
factors (without

item 2)

Model 2 Two-factors
(without items, 2,

5,12, 14)

χ2 (df), p 260.20 (64),
p < 0.001

134.14 (43), p < 0.001

RMSEA (90% CI) 0.07 (0.06,0.07) 0.06 (0.05,0.07)

CFI 0.93 0.95

SRMR 0.05 0.05

using SPSS AMOS v25. The models are shown in Figure 1 and fit
indices in Table 1.

Firstly, we fitted the three-factor model (Model 1 in Table 1)
leaving out item 2. As Table 1 shows, the Chi-square statistic was
significant, but other fit indices were acceptable. Although items
5, 12, and 14 load separately to the other PI items, they all clearly
relate to the PI construct (item 5, My past experiences make me
believe I am not likely to get sick even when my friends are sick;
item 12, I am unlikely to catch a cold, flu or other illness, even if
it is “going around”; and item 14, My immune system protects me
from most illnesses that other people get”). Interestingly these are
the only three reverse scored items on the PI subscale. Whether
that has led to some anomaly in responding is unclear and a more
detailed psychometric examination of the PVD scale is beyond
the scope of the present article. We, therefore, omitted these three
items from analysis and fitted a two-factor (GA and PI) model
(Model 2 in Table 1). Chi-square was again significant but all
other indices suggested a good fit. Cronbach’s alpha statistics for
these final scales indicated acceptable reliability, GA α = 0.74,
PI α = 0.81. Based on our structural equation model (Figure 1)
we imputed standardized GA and PI scores from AMOS v25.
These scores control for error variance and were used in all
further analyses.

Conformity, warmth toward other people and attitudes toward
lockdown: Participants completed a 10-item scale developed by
the authors. They were presented with the following instructions:
Please indicate how much you agree or disagree with each of the
following 10 statements in terms of how you have been thinking
and feeling over recent weeks. There are no right or wrong
answers. Some questions refer to lockdown. This term refers to
the current measures to combat coronavirus where everyone is
asked to stay at home except for essential reasons. We presented
comprised 4 items measuring conformity (e.g., Breaking social
norms of behavior can have harmful unintended consequences),
three measuring attitudes to others (e.g., I generally feel warm
toward other people, even those I don’t know well) and three
measuring general attitudes toward lockdown (e.g., I think the
lockdown is a helpful measure in combatting the coronavirus).
Participants responded on a scale from 1 (strongly disagree) to
5 (strongly agree) and mean scores were calculated for each
subscale. In line with Murray and Schaller (2012) who used a
similar procedure, we conducted a confirmatory factor analysis
on our 10 questions which yielded a clear three-factor solution
with acceptable fit indices: CFI = 0.91, RMSEA = 0.08 and
SRMR = 0.06. Cronbach’s alpha was adequate for self-reported
conformity (α = 0.70) and negative attitudes to others (α = 0.69),
though low for attitudes to lockdown (α = 0.58). Average inter-
item correlations were moderate, though significant (Conformity
0.33; attitudes to others 0.43; attitudes to lockdown 0.33). All
10 questions can be found in our supplementary materials http:
//www.philipcorr.net/includes/asp/download_file.asp?id=456.

RESULTS

Our dataset is available at http://www.philipcorr.net/includes/
asp/download_file.asp?id=453. Table 2 presents descriptive
statistics for all key measures. GA and PI we present the
imputed score derived from our structural equation model as
described previously.

Prediction 1
The three conditions differed significantly in germ aversion (GA),
F(2,604) = 11.76, p < 0.001, and post hoc tests with Bonferroni
correction indicated that Condition 1 scored significantly lower
than the other two conditions, but that conditions 2 and 3 did
not differ significantly from one another (p = 0.29). No significant
differences between conditions was observed for perceived
infectability (PI), F(2,604) = 0.09, p = 0.91. This indicated that
our manipulation was effective in eliciting PVD in terms of GA.
Although the different levels of detail given in conditions two and
three did not result in differences between those two groups, both
were higher in GA than the group given no information. The
three conditions did not differ on Conformity, warmth toward
other people or attitudes to lockdown (p > 0.5 in all cases).

Prediction 2
Prediction 2 stated that RST Fight-flight-freeze scores would be
positively associated with PVD and account for variance over and
above that explained by condition. Table 3 presents correlations
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TABLE 2 | Descriptive statistics.

Condition 1 Condition 2 Condition 3 Full Sample

Measure Mean SD Mean SD Mean SD Mean SD

GA 1.50 0.44 1.70 0.41 1.63 0.44 1.61 0.44

PI 2.54 1.23 2.53 1.24 2.58 1.12 2.55 1.20

RI 2.37 0.66 2.41 0.61 2.42 0.60 2.40 0.62

GDP 2.66 0.72 2.71 0.69 2.70 0.64 2.69 0.69

RR 2.63 0.53 2.72 0.51 2.69 0.50 2.69 0.51

IMP 2.29 0.59 2.36 0.58 2.31 0.55 2.32 0.57

BIS 2.50 0.68 2.49 0.64 2.48 0.69 2.50 0.65

FFFS 2.41 0.64 2.52 0.64 2.41 0.61 2.45 0.63

Conformity 3.77 0.54 3.77 0.52 3.79 0.56 3.78 0.54

Warmth toward others 3.62 0.85 3.61 0.79 3.58 0.82 3.60 0.82

Positive attitude to lockdown 3.98 0.77 3.91 0.78 3.99 0.77 3.96 0.77

GA, germ aversion; PI, perceived infectability; RI, reward interest; GDP, goal-drive persistence; RR, reward reactivity; IMP, impulsivity; BIS, behavioral inhibition system;
FFFS, fight-flight-freeze system.

TABLE 3 | Correlations between measures for each of the three conditions.

PI Conform Warm Ldown RI GDP RR IMP BIS FFFS

1 GA 0.34* 0.14 −0.15 −0.01 0.04 0.08 0.11 0.03 0.13 0.30*

PI −0.06 −0.03 0.01 −0.03 0.01 −0.002 −0.02 0.17 0.15

Conformity 0.07 0.04 0.04 0.11 0.22* 0.03 0.07 0.30*

Warmth 0.11 0.28* 0.24* 0.24* −0.01 −0.17* −0.12

Lockdown −0.04 −0.033 −0.05 −0.13 −0.20* −0.17

2 GA 0.32* 0.21 −0.12 0.18 0.05 0.18 0.10 0.02 0.07 0.36*

PI 0.13 −0.15 0.03 −0.04 0.04 0.02 −0.07 0.16 0.24*

Conformity 0.11 0.05 0.14 0.24* 0.13 0.03 −0.02 0.29*

Warmth −0.001 0.37* 0.25* 0.29* 0.17 −0.10 −0.01

Lockdown −0.04 0.08 0.14 0.01 −0.07 0.001

3 GA 0.36* 0.30* −0.10 0.10 −0.02 0.10 0.16 0.08 0.11 0.27*

PI −0.002 −0.13 −0.02 −0.14 −0.10 −0.06 0.08 0.20 0.25*

Conformity 0.16 0.05 −0.02 0.19 0.10 0.003 −0.02 0.17

Warmth −0.06 0.24* 0.33* 0.18 0.03 −0.16 −0.07

Lockdown 0.12 0.07 −0.01 −0.16 −0.05 0.01

GA, germ aversion; PI, perceived infectability; RI, reward interest; GDP, goal-drive persistence; RR, reward reactivity; IMP, impulsivity; BIS, behavioral inhibition system;
FFFS, fight-flight-freeze system. *sig. at 0.001.

between our key outcome measures (GA, PI, conformity, warmth
toward others and positive attitudes to lockdown) and RST
trait scores. We computed Bonferroni corrections for these
analyses which resulted in a p-value of 0.001, and correlations are
indicated as significant at this level. Across all three conditions,
fight-fight-freeze is significantly and positively association with
GA, and with PI in conditions 2 and 3, those where PVD was
primed with coronavirus related information.

In testing the second part of prediction 2, we computed
multiple regression using the PROCESS macro for SPSS v.3.5,
model 1 (Hayes, 2018). We entered Condition (Group 1 = −1,
group 2 = 0, and group 3 = 1) and RST factors, together with
sex (male = 1, female = 2), SES, age, educational level, ethnicity
(White = 1, Others = 0), anxiety and depression as covariates.
Our model accounted for 16% of variance in GA and suggested
that older people, women, those of lower SES and those with
Non-White ethnicity were most germ averse. A significant effect

of condition, β = 0.16, p < 0.001, 95% CI [0.08,0.22] illustrated
that participants who read coronavirus-related information prior
to completing the PVD scale were more germ averse than those
who read no information. A significant independent effect of
fight-flight-freeze was also observed, β = 0.28, p < 0.001, 95% CI
[0.13,0.25] supporting the second part of prediction 2. Although
not specifically predicted, it is notable that we also observed
significant main effects of goal-drive persistence, β = 0.14,
p = 0.01, 95% CI [0.02,0.16], and the behavioral inhibition system,
β = −0.13, p = 0.04, 95% CI [−0.16,−0.02]. No moderating effects
of condition on the relationship between RST factors and GA
were observed (p range = 0.54–0.98).

We conducted the same analysis on PI scores. The model
accounted for 7% variance overall. Depression showed an
independent effect (p = 0.01), but no significant effect of
condition was observed (p = 0.93). Of the RST factors, only
fight-flight-freeze presented a significant effect on PI, β = 0.18,
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TABLE 4 | Results of regressions analyses on Conformity, Warmth towards others and attitude to lockdown.

Conformity Adj. R2 = 0.11 Warmth Adj. R2 = 0.22 Positive attitude to lockdown Adj. R2 = 0.06

95% CI 95% CI 95% CI

St. β p Lower Upper St. β p Lower Upper St. β p Lower Upper

Age 0.09 0.03 0.0003 0.01 0.004 0.92 −0.01 0.01 −0.01 0.82 −0.01 0.01

Sex −0.04 0.30 −0.17 0.05 0.14 <0.001 0.11 0.37 0.07 0.11 −0.03 0.25

Education −0.04 0.34 −0.08 0.03 0.13 0.001 0.05 0.18 0.03 0.44 −0.04 0.10

SES 0.05 0.23 −0.01 0.05 −0.01 0.84 −0.04 0.04 −0.04 0.35 −0.06 0.02

Ethnicity 0.01 0.90 −0.14 0.16 0.04 0.24 −0.07 0.29 0.13 0.002 0.11 0.48

Anxiety 0.02 0.80 −0.01 0.02 −0.04 0.50 −0.03 0.01 −0.14 0.06 −0.04 0.001

Depression −0.09 0.21 −0.02 0.01 −0.00 0.97 −0.02 0.02 −0.16 0.04 −0.04 −0.001

Condition −0.01 0.87 −0.07 0.06 −0.02 0.55 −0.09 0.05 −0.02 0.64 −0.09 0.06

GA 0.14 0.001 0.08 0.34 −0.13 0.002 −0.38 −0.09 0.12 0.01 0.06 0.37

PI −0.04 0.32 −0.07 0.02 −0.04 0.30 −0.08 0.02 0.01 0.82 −0.05 0.06

RI −0.09 0.12 −0.20 0.02 0.13 0.01 0.04 0.31 0.01 0.91 −0.13 0.15

GDP 0.14 0.01 0.03 0.24 0.09 0.11 −0.02 0.23 −0.01 0.89 −0.14 0.12

RR 0.07 0.19 −0.04 0.21 0.19 <0.001 0.15 0.45 0.07 0.19 −0.05 0.26

IMP −0.02 0.64 −0.12 0.08 0.01 0.84 −0.11 0.13 −0.08 0.10 −0.23 0.02

BIS −0.02 0.82 −0.14 0.11 −0.25 <0.001 −0.46 −0.16 0.10 0.16 −0.04 0.27

FFFS 0.23 0.001 0.14 0.34 0.01 0.78 −0.10 0.13 −0.07 0.19 −0.20 0.04

PI, perceived vulnerability to infection; GA, germ aversion; RI, reward interest; GDP, goal-drive persistence; RR, reward reactivity; IMP, impulsivity; BIS, behavioral inhibition
system; FFFS, fight-flight-freeze system.

p < 0.001, 95% CI [0.16,0.52]. No moderating effects were
observed (p = 0.36).

Having established that RST traits were associated with PVD,
we then examined the extent to which they could support
conformity, warmth and attitudes to lockdown. In regression
analyses, we entered the covariates as previously plus GA,
PI and the RST trait scores. Table 4 presents the results for
all three analyses.

Prediction 3
In terms of conformity, our model accounted for 11% variance
with higher levels of GA presenting a significant effect.
Independent variance was accounted for by activation of the
fight-flight-freeze system as per Prediction 3, but also by goal-
drive persistence.

We tested for mediating effects of GA on the relationship
between both fight-flight-freeze and goal-drive on conformity
using PROCESS v3.5. Model 4 (Hayes, 2018). Results are
illustrated in Figure 2, left hand model. Both RST factors
significantly accounted for conformity directly, but also indirectly
via GA; goal-drive persistence β = 0.02, 95% CI [0.001,0.04] and
fight-flight-freeze β = 0.04, 95% CI [0.01;0.07].

Prediction 4
With warmth toward others as the dependent variable, regression
with the same procedure produced a model accounting for
22% variance. GA accounted for variance negatively, but RST
reward interest, reward reactivity and behavioral inhibition
system also showed independent positive effects, in line with
our prediction. However, no significant mediating effects

FIGURE 2 | Mediating effects of germ aversion (GA) on the relationships
between goal-drive persistence (GDP) and fight-flight-freeze (FFFS) on
conformity. ∗Sig. at p ≤ 0.01; ∗∗Sig. at p ≤ 0.001.

of GA on the relationship between these RST factors and
warmth was observed.

Prediction 5
The same analysis on positive attitudes toward lockdown resulted
in a model accounting for 6%, with a significant main effect of
GA. However, no significant effects of RST were observed.

DISCUSSION

Despite the importance of personality in predicting everyday
behavioral outcomes, there is very little available evidence about
how it affects responses in pandemic or epidemic situations.
The present study presented a novel approach to examining
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public responses to coronavirus and government behavioral
guidelines in the United Kingdom. We focused on behaviors
and attitudes predicted by the evolved behavioral immune
system, a psychological first line of defense against infection, and
explained these in terms of the RST of personality, which defines
biologically driven approach and avoidance behaviors.

We activated behavioral immune system responses by
presenting participants with information about coronavirus and
required behaviors. We anticipated that those presented with
morbidity and mortality statistics as well as a reminder of
government behavioral regulations would report higher levels of
PVD than those given just the regulations, or no information at
all. The group who received no information prior to completing
the PVD measure reported significantly lower levels of PVD but
only in terms of GA. We found no difference between in the
regulations-only and regulations + statistics conditions. Overall,
this suggests our manipulation was effective at triggering the
Behavioral Immune System in terms of germ aversion, but that
the additional statistical information did not enhance the effect.
The reason for this is unclear. It may be that participants were
already very familiar with the government guidelines and simply
disregarded the statistics, or that citing Global/National statistics
was not sufficiently salient to affect PVD. Health information
at a local community level is known to be more effective in
communicating public health messages (Luck et al., 2006).

Our second prediction was that fight-fight-freeze would be
related to PVD scores. This was, indeed, the case for both GA
and PI, confirming that people who are naturally predisposed
to fearfulness will generally show higher levels of PVD, as we
might expect. However, we also found significant effects of
goal-drive persistence and the behavioral inhibition system on
GA (though not on PI). Goal-drive is part of the behavioral
activation system in RST terms and therefore indicates a degree
of proactive approach behavior, whilst the behavioral inhibition
system deals with psychological conflict between these goals
and fear (in this case of infection). Germ aversion represents
discomfort within contexts where disease-causing germs might
be transmitted. Congruent proactive goals may aim to prevent
infection, such as by wearing mask or avoiding crowded places,
however, such goals are not incongruent with fear and should
not prompt behavioral inhibition system activation. Our results
suggest that even individuals high in GA are experiencing degree
of dissonance in their aversion.

Much prior research has suggested two key behavioral
outcomes of PVD, conformity and a lack of warmth toward other
people, particularly if they are perceived (rightly or wrongly) to
carry a risk of infection. In the case of conformity, we observed
an effect of Fight-Flight-Freeze, as expected, but also of Goal-
Drive Persistence. However, conformity can be seen as a form
of intentional action in pursuit of safety goals and, thus, an
effect of goal-drive is congruent with fear of contagion. For
warmth toward others, again in line with our prediction, we
observed effects of RST approach factors reward interest and
reward reactivity, together with behavioral inhibition system
activation. Social goals are incompatible with fear of infection
and, in mitigating this conflict, the behavioral-inhibition system
may inhibit prepotent behaviors. However, if the social goal drive

is strong enough (which it may be in individuals who are very
prosocial, such as extraverts) some approach behavior will occur,
tentatively, alongside risk-assessment (Gray and McNaughton,
2000; Corr and Krupić, 2017). In the RST behavioral activation
system, reward interest is involved with identifying opportunities
and wanting the rewards associated with them, goal-drive with
planning and striving to fulfill the opportunity, impulsivity with
actively grasping the rewards and reward reactivity with the
positive emotional response which results (Corr and Cooper,
2016; Corr and Krupić, 2017). In the present study, the emotional
aspects of Behavioral Approach System seem to influence warmth
toward others, but not the proactive aspects. We suggest that
the effects of reward interest and reactivity alongside GA reflect
the desire for social rewards gained by friendliness toward
others, despite feelings of aversion. This is not necessarily in
contravention of social distancing rules, friendliness is often
reciprocated without close contact (such as in a smile or saying
hello) and this may be sufficient reward for many. The role of
reward interest and reactivity in instances where people do break
the lockdown rules is worthy of further study.

Finally, we conducted similar analyses in terms of attitudes
toward lockdown regulations. We expected that support for
the regulations would be positively associated with PVD and
conformity, and therefore RST factors associated with conformity
would play a role in supporting attitudes. However, we found a
significant effect of GA only. It would seem that whatever the
stresses and frustrations associated with lockdown, GA stimulates
support for the restrictions as an effective measure in reducing
spread of the virus, irrespective of personality or conformity
with social norms in general. This would support further our
suggestion above, that social rewards may be insufficient to break
lockdown rules for most people.

The absence of psychological conflict (as evidenced by effects
of the RST Behavioral Inhibition System) in the present study in
terms of both conformity and attitudes to lockdown might appear
to contradict the results of Bacon and Corr (2020); however,
the differing results may arise from the time the two studies
were carried out. Bacon and Corr’s data were collected at an
early stage of the pandemic before lockdown and associated
lifestyle restrictions were imposed in the United Kingdom. At
that time, behaviors, such as panic buying and hoarding of food
and household items, were widely reported and Bacon and Corr
suggested that such behaviors were indicative of psychological
conflict between the goal of living a normal life and fear about
shortages amid a potential, but at the time very uncertain,
lockdown. At the time of the present study, such behaviors had
subsided. The fantasy of normality had become unsustainable
and most people were resigned to, and actively engaged in,
activity dictated by lockdown and social distancing regulations.
Fear serves to move an individual away from potential contagion,
and these avoidance behaviors also present proactive ways
of staying safe.

Our results support recent data reported by Harper et al.
(2020), who also emphasize the role of fear, albeit explained
by different mechanisms. In their study, fear directly influenced
protective behaviors such as hand-washing, but they present a
caveat in that these behaviors are dictated by government policy
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and, therefore, may be a function of reluctance to deviate from
this new normative social behavior, as much as they are explained
by fear. Our results on conformity suggest that this may indeed be
the case, but that fear is also implicated, as is the drive to achieve
safety goals. Harper et al. did not measure conformity (hence
their caveat) and we did not directly measure behavior. The two
studies complement each other to show how fear can be one of the
key drivers behind PVD, conformity and protective behaviors.

In this context, it worth noting how RST differentiates between
fear and anxiety. Several recent papers (e.g., Droit-Volet et al.,
2020; Garfin et al., 2020; Kang et al., 2020; Rubin and Wessely,
2020) discuss psychological effects of the pandemic in terms
of anxiety. Anxiety (like worry) is future focused, it concerns
thought about an uncertain future and what may, or may
not, happen, and is linked to Behavioral Inhibition System.
Fear, on the other hand is a response to an imminent threat
linked to the Fight-Flight-Freeze system, which is responsible
for triggering action to move the organism away from that
threat (Gray and McNaughton, 2000; Corr and Cooper, 2016).
A number of psychometric (Perkins and Corr, 2006; Krupić
et al., 2016a), experimental (Perkins et al., 2007, 2012) and
psychopathological (Bijttebier et al., 2009; Sylvers et al., 2011)
studies have supported this differentiation. That we observed
effects of fight-flight-freeze and not behavioral inhibition suggests
that many people now perceive the threat of coronavirus as very
real, and very imminent.

However, the Fight-Flight-Freeze System may not encapsulate
all responses to immediate threat. In the face of an inescapable
danger, we may not always have the opportunity to flee and
freezing, unless we can successfully hide from the threat, may
not be an effective way to protect ourselves. In this case, fight
becomes the only option. However, a number of studies have
found that measures of this type of defensive fight correlate
negatively with fight-flight-freeze, and positively with behavioral
activation (e.g., Harmon-Jones, 2003; Smits and Kuppens, 2005;
Corr and Cooper, 2016). Corr and Cooper (2016) present a
supplementary RST-PQ subscale to measure defensive fight,
and Krupić et al. (2016c) have shown that defensive fight,
together with the Reward Interest and Impulsivity aspects of
the Behavioral Approach System, predicted tendencies to move
toward a threat in dangerous situations. Conversely, behavioral
inhibition, fight-flight-freeze and goal-drive persistence were
associated with moving away from threat. Corr and Cooper
(2016) suggested a problem with low base rates in response to
their defensive-fight scale as, for most people, appropriate threat
scenarios happen infrequently. However, contexts such as the
coronavirus pandemic may present a rare opportunity to examine
defensive–fight responses and further research should include a
measure of this behavior.

Finally, it is notable how little effect of PI was observed in
the present study. Our manipulation did not appear to elicit
PI differentially across the three groups (as it did with GA)
and their scores on PI were virtually identical. PI and GA
were significantly correlated at a level consistent with previous
literature (e.g., Duncan et al., 2009) and PI did present significant
positive bivariate correlations with fight-fright-freeze in both
conditions where we had primed the BIS. It also presented

correlations with behavioral inhibition system activation though
these did not quite reach significance once we had corrected for
multiple analyses (Table 3). This suggests that PI may encompass
aspects of both fear and anxiety. We included anxiety and
depression as covariates in regression and depression did present
an independent effect on PI, though otherwise these factors had
relatively little effect in the presence of the other variables so it
is unlikely that inclusion of the covariates suppressed effects of
PI. In terms of RST, only FFFS significantly influenced PI in our
regression analysis. In addition, PI showed no effect on any of our
three outcome variables. A major public health threat will cause
the behavioral immune system to be triggered in almost everyone
to some extent (Taylor, 2019). It may be that participants were
already feeling generally vulnerable to infection because of the
publicity surrounding coronavirus. Germ aversion, however, may
be a more context-specific emotion, evoked by a particular event
or situation and therefore amenable to manipulation (in this case,
by presentation of facts about the coronavirus). Germ aversion
has been associated with context specific disease threat and
during the avian flu epidemic of 2005, GA was found to relate to
specific fears about contracting that disease (Green et al., 2010).
Another explanation might be the nature of the PVD scale. While
the GA subscale items fitted our data well, the PI ones did not.
Indeed, we had to remove three PI items to find a model of
PVD which adequately fitted our data. These were all reversed
scored items and we included no attention checks in our test
battery, though this does not appear to be a necessary requisite
according to previous research. Díaz et al. (2016) discuss reported
problems with reliability of the PVDQ subscales, though usually
with the GA scale, and that, at the time of their article, only three
published studies had utilized the two subscales separately, others
having used a combined score. The PVD scale used in the present
study was that originally proposed by Duncan et al. (2009) and
is arguably the most widely used version. The PI subscale is
concerned with subjective susceptibility to disease and the three
items removed all refer to perceived immunological functioning
in comparison to other people (perception that the respondent
will not get a disease even if others do) it may be that this aspect
of PI requires further psychometric investigation.

The study is not without limitations, including those inherent
in self-report. We did not measure behavior directly and,
although the factors we discuss are known to have behavioral
consequents, we cannot categorically infer behavior from our
results. Nor did we present standardized measures of conformity
or warmth. Our approach was chosen in order to keep the
questionnaire battery as short as possible in order to prevent
fatigue, and there is precedent for our methods in Murray
and Schaller (2012). Future studies might usefully attempt to
replicate our results using standardized measures. Our data
are cross-sectional in nature. Some of the differences between
our results and those of Bacon and Corr (2020), mentioned
above, illustrate how quickly the coronavirus situation, and
associated social factors are changing. Most recently, and since
our data was collected, the United Kingdom government have
relaxed some aspects of lockdown and media reports are already
suggesting public overreactions to this, with crowds flocking to
parks and beaches making social-distancing unfeasible. There are
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suggestions that this may raise the probability of a second wave of
the virus (e.g., Independent, 2020; The Guardian, 2020). Ongoing
research should consider amendments to governmental policy
and how social perception, and behavior, changes alongside
this. Finally, this study was conducted very specifically within
the context of coronavirus and the results may not translate
to other conditions. It provides a useful platform on which
to base research around other public health concerns such as
seasonal flu, which leads to around 10,000 deaths each year in
the United Kingdom. Important questions include attitudes to flu
vaccinations given that under 50% of eligible adults with a long-
term health condition took up the offer of a vaccination in 2019
(Public Health England, 2019).

CONCLUSION

This study presents new insights into public perceptions of
coronavirus and government regulated lifestyle restrictions,
helping to explain social behaviors in terms of biologically
driven mechanisms. Such understanding is vital if we are
successfully to motivate public behavior to constrain spread of
the virus. Our research also suggests that the level of behavioral
information presented in government guidelines is appropriate to
activate a perception of vulnerability, associated agreement with
regulations and conformity. Importantly, we also identified that
behavior is not driven purely by fear, but also by social and/or
protection goals regulated by approach motivation. Previous
research has suggested that the approach system is most receptive
to gain messages in health communications (Yang et al., 2012).

We, therefore, suggest that communication about coronavirus
focus on the potential rewards of compliance at an individual
level, as well as a national one. RST is a novel perspective from
which to examine the behavioral immune system. Future research
might examine further the intersection between BIS and RST,
and how these two biologically driven systems can influence
other health contexts where perceptions of vulnerability, and goal
driven behaviors can have a substantial impact on wellbeing, both
within the present pandemic situation, and beyond it.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

ETHICS STATEMENT

The studies involving human participants were reviewed
and approved by the Faculty Research Ethics and Integrity
Committee, Faculty of Health, University of Plymouth,
United Kingdom. The patients/participants provided their
written informed consent to participate in this study.

AUTHOR CONTRIBUTIONS

Both authors listed have made a substantial, direct and
intellectual contribution to the work, and approved it
for publication.

REFERENCES
Adler, N. E., Epel, E. S., Castellazzo, G., and Ickovics, J. R. (2000). Relationship

of subjective and objective social status with psychological and physiological
functioning: preliminary data in healthy, White women. Health Psychol. 19,
586–592. doi: 10.1037/0278-6133.19.6.586

Bacon, A. M., and Corr, P. J. (2020). Coronavirus (COVID-19) in the
United Kingdom: a personality-based perspective on concerns and intention
to self-isolate. Br. J. Health Psychol. 25, 839–848. doi: 10.1111/bjhp.
12423

BBC (2020). Coronavirus: British Chinese People Reveal Prejudice Amid Outbreak.
Avaliable at: https://www.bbc.co.uk/news/uk-51348593 (accessed May 24,
2020).

Bijttebier, P., Beck, I., Claes, L., and Vandereycken, W. (2009). Gray’s reinforcement
sensitivity theory as a framework for research on personality-psychopathology
associations. Clin. Psychol. Rev. 29, 421–430. doi: 10.1016/j.cpr.2009.
04.002

Brand, J., McKay, D., Wheaton, M. G., and Abramowitz, J. S. (2013). The
relationship between obsessive-compulsive beliefs and symptoms, anxiety and
disgust sensitivity, and Swine flu fears. J. Obsessive Compuls. Relat. Disord. 2,
200–206. doi: 10.1016/j.jocrd.2013.01.007

Corr, P. J. (2011). Anxiety: splitting the phenomenological atom. Pers. Individ.
Differ. 50, 889–897. doi: 10.1016/j.paid.2010.09.013

Corr, P. J., and Cooper, A. (2016). The reinforcement sensitivity theory of
personality questionnaire (RST-PQ): development and validation. Psychol.
Assess. 28, 1427–1440. doi: 10.1037/pas0000273

Corr, P. J., DeYoung, C. G., and McNaughton, N. (2013). Motivation and
personality: a neuropsychological perspective. Soc. Personal. Psychol. Compass
7, 158–175. doi: 10.1111/spc3.12016
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Krupić, D., Corr, P. J., Rucevic, S., Krizanin, V., and Gracanin, A. (2016a).
Five reinforcement sensitivity theory (RST) of personality questionnaires:
comparison, validity and generalization. Personal. Individ. Differ. 97, 19–24.
doi: 10.1016/j.paid.2016.03.012
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Increasing evidence indicates that the coronavirus disease 2019 (COVID-19) pandemic
is associated with adverse psychological effects, including heightened levels of anxiety.
This study examined whether COVID-19-related anxiety levels during the early stage
of the pandemic predicted demanding working memory (WM) updating performance.
Altogether, 201 healthy adults (age range, 18–50) mostly from North America and the
British Isles were recruited to this study via the crowdsourcing site www.prolific.co. The
results showed that higher levels of COVID-19-related anxiety during the first weeks of
the pandemic outbreak were associated with poorer WM performance as measured
by the n-back paradigm. Critically, the unique role of COVID-19-related anxiety on
WM could not be explained by demographic factors, or other psychological factors
such as state and trait anxiety or fluid intelligence. Moreover, across three assessment
points spanning 5–6 weeks, COVID-19-related anxiety levels tended to decrease over
time. This pattern of results may reflect an initial psychological “shock wave” of the
pandemic, the cognitive effects of which may linger for some time, albeit the initial
anxiety associated with the pandemic would change with habituation and increasing
information. Our results contribute to the understanding of cognitive–affective reactions
to a major disaster.

Keywords: COVID-19, working memory, anxiety, state anxiety, trait anxiety

INTRODUCTION

The recent coronavirus disease 2019 (COVID-19) pandemic has profoundly altered the lives
of countless people. Most countries reacted to the outbreak with recommendations of social
distancing (Gharebaghi et al., 2020), and some countries even enacted total self-quarantine (Qiu
et al., 2020). Thus, in addition to direct illness-related effects, the COVID-19 pandemic affected
most aspects of everyday life in the form of limited freedom of movement (Khoo and Lantos, 2020),
increased isolation (Hellewell et al., 2020), and a risk or realized layoff or unemployment (Kawohl
and Nordt, 2020). Although preventive actions and medical treatments undoubtedly have the
highest priority during the outbreak, the mental consequences of the pandemic on the population
are also pivotal. Preliminary reports point to a substantial psychological impact of the pandemic,
affecting both healthcare personnel and the general public. These first studies indicate elevated
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risks of acute stress disorders (Huang et al., 2020), psychosis
(Brown et al., 2020), schizophrenia (Hu et al., 2020), and mental
illness in general (Li et al., 2020; Liu et al., 2020) as a consequence
of the pandemic.

One affect that is particularly relevant during disasters such
as COVID-19 is anxiety. Natural disasters (e.g., earthquakes,
tsunamis, and epidemics) lead to increased levels of anxiety
(Dewaraja et al., 2006; Jones and Salathé, 2009; Nakayachi
et al., 2015; Hossain et al., 2020), and the COVID-19
pandemic is no exception (Duan and Zhu, 2020; Li et al.,
2020; Ozamiz-Etxebarria et al., 2020; Wang et al., 2020).
Elevated levels of anxiety during the COVID-19 pandemic
can lead to more persistent worry about everyday things
(Huang et al., 2020), and evidence from other natural disasters
indicate that anxiety is interlinked with other mental health
problems, such as posttraumatic stress disorders (Kar and Bastia,
2006) and depression (Angola and Costello, 1993), thereby
contributing negatively to the public health crisis. Anxiety can
also deteriorate certain aspects of cognitive performance (for
a review, see Robinson et al., 2013), and thus, the possible
cognitive effects of COVID-19-evoked anxiety should also
come under scrutiny.

This study investigated whether and how COVID-19-
elicited anxiety is associated with a core cognitive function,
working memory (WM), during the early stage of the disease
outbreak. WM can be defined as our mental workspace, which
is responsible for temporarily maintaining and manipulating
information before it decays (Baddeley and Hitch, 1974;
Baddeley, 2000, 2003; Cowan et al., 2005). WM is of
critical importance for managing tasks that require volitional
processing in everyday life such as decision making (Hinson
et al., 2003), cognitive control (Poole and Kane, 2009), and
understanding false beliefs (Keenan, 1998; Keenan et al., 1998).
WM ability could even affect individuals’ tendency to rely
on misinformation (Brydges et al., 2018), and WM has been
shown to bear direct relevance for the current COVID-19
pandemic. A recent study demonstrated that individuals with
poorer WM performance were more prone to disregard social-
distancing recommendations during the initial outbreak (Xie
et al., 2020). Importantly, a large body of evidence indicates that
individual differences in WM are related to anxiety levels so
that those with higher anxiety levels tend to show poorer WM
performance (Ashcraft and Kirk, 2001; Johnson and Gronlund,
2009; Andreotti et al., 2013; Bredemeier and Berenbaum, 2013).
A recent meta-analysis by Moran (2016) verified the outcomes
from single studies, demonstrating that anxiety shows a reliable
negative association with WM (Hedges’ g values from −0.334
to −0.437). While many theories have been put forth to explain
the relationship between anxiety and WM, most of them agree
on the assumption that the limited capacity of WM is disrupted
by “task-irrelevant” worry, which results in poorer cognitive
performance (Sarason, 1988; Calvo and Eysenck, 1992; Eysenck
et al., 2007). What remains unstudied is how WM is related to
anxiety elicited by the exceptional pandemic caused by COVID-
19 during the early outbreak.

The present study was conducted with 201 healthy younger
adults who were recruited from the online crowdworking

platform Prolific Academic1. The data was collected within the
first 4 weeks (March 18 to April 07, 2020) after the World Health
Organization (WHO) had declared COVID-19 a pandemic.
COVID-19-induced anxiety was assessed at two different time
points during the early outbreak (between March 18 and April
01, 2020 and between March 23 and April 07, 2020) and at a
follow-up time point 1 month later (between April 14 and May
1, 2020) using a single item on a continuous Likert scale that
asked participants to estimate how anxious they were due to the
current COVID-19 pandemic. Besides the COVID-19 anxiety
probe, the first assessment point consisted of questionnaires
tapping personality features (Openness, Conscientiousness, and
Trait anxiety) and state anxiety, whereas the second assessment
point consisted of several WM tasks. We administered in total
nine WM tasks, consisting of three n-back tasks (the current
element has to be matched with the element presented n trials
ago; Kirchner, 1958), two running memory tasks (a sequence of
items with a random length is presented after which the four last
items has to be recalled; Pollack et al., 1959), two simple span
tasks (a sequence of items with varying lengths has to be recalled
in a serial order; Wechsler, 1997), and two selective updating
tasks (a row of items is presented and two of the items are
selectively updated with new items; Murty et al., 2011). In the
present study, we will focus mainly on the n-back tasks, as this
demanding WM task paradigm has been shown to be particularly
sensitive to the disruptive effects of anxiety (Bredemeier and
Berenbaum, 2013; Balderston et al., 2016; Lukasik et al., 2019).

On the basis of previous evidence regarding anxiety–WM
relationships (Moran, 2016), we hypothesized that n-back
performance would be negatively associated with COVID-19-
elicited anxiety at both COVID-19 anxiety assessment points
so that those with higher anxiety levels would have poorer
n-back performance during the early outbreak of the pandemic.
We were particularly interested to see whether COVID-19
anxiety would be predictive of n-back performance above
and beyond demographic factors (age, gender, and education),
psychological factors (state and trait anxiety, Big Five Openness
to experience, and Conscientiousness), and fluid intelligence.
The reason for controlling for the personality factors Openness
and Conscientiousness was that previous evidence has linked
both of them to WM as measured by n-back (Waris et al.,
2018). Reasoning ability was also critical to control for since it
is a distinct construct that is highly intercorrelated with WM
(Engle et al., 1999; Conway et al., 2003). These two constructs
have been suggested to share about 50% of their variance
(Ackerman et al., 2005; Kane et al., 2005; Oberauer et al.,
2005).

MATERIALS AND METHODS

Participants
Data in this within-subjects study stems from two sequential
prescreening assessments, a baseline session, and a follow-
up assessment of a WM training study. In that study, the

1www.prolific.co
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main objective was to elucidate whether a highly varied WM
training regime would elicit more flexible strategy use and
thereby yield larger generalization effects as compared with
repetitive WM training consisting of a single training task, but
results pertaining to this research question will be reported
elsewhere. The participants were 18–50-year-old healthy adults
recruited between March 18 and April 01, 2020, through the
crowdworking site Prolific Academic1. The study was approved
by the Ethics Board of the Departments of Psychology and
Logopedics, Åbo Akademi University, and it was conducted
in accordance with the Helsinki Declaration. Informed consent
was obtained from all participants. The inclusion criteria were
as follows: English native speakers, no current psychiatric or
neurological illnesses that affected the participant’s daily life,
no current use of central nervous system (CNS) medication,
and no current psychotropic drug use (except tobacco, alcohol,
and cannabis). Altogether, 216 participants completed our two
prescreening assessments and the baseline session (for more
detailed information, see Procedure). For identifying those that
had been cheating in the cognitive assessment (administered
during the baseline session), participants were asked whether
they used any external tools (for example, writing, taking
notes, or drawing) to help them solve the tasks after they
had completed all the tasks. The participants could respond
either “Yes” or “No.” We stressed that the participant’s honest
response was critically important and that their response to this
question would have no negative consequences for them. In
total, 15 participants reported that they had been using external
tools, and they were therefore excluded. After excluding those
participants, the final sample size was 201. Their average age was
32.13 years (SD = 8.25), average education length was 16.13 years
(SD = 3.34), and 57.43% were female (n = 112). Most of the
participants resided in the United Kingdom (n = 131; 65.2%)
or the United States (n = 50; 24.9%), whereas the rest resided
in Canada (n = 7; 3.5%), Australia (n = 8; 4.0%), and Ireland
(n = 5; 2.5%).

Procedure
These data stem from a WM training study that included
five stages: prescreening round 1, prescreening round 2,
baseline assessment (i.e., pretest), intervention, and posttest
(see also Figure 1 for a summary of the five main stages in
the study). In the first prescreening round, the participants
answered questions about their background (e.g., age, gender, and
health), personality, state/trait anxiety, and the single question
on COVID-19-induced anxiety. Those participants that were
English native speakers in the age range of 18–50 years who had
no current psychiatric or neurological illnesses and reported no
current use of CNS medication or psychotropic drugs (except
tobacco, alcohol, and cannabis) were further invited to the second
prescreening round. In the second prescreening round, the
participants completed two cognitive measures: one reasoning
task (ICAR-16) and one inhibition task (an antisaccade task
that is not reported in the present study). Besides gathering
information about the participants’ reasoning and inhibition
abilities, these measures in the second prescreening also served
to detect unreliable effort, which is a common concern in

online experiments (e.g., Ford, 2017). In this study, unreliable
effort was defined as being three times the interquartile range
below the first quartile in the reasoning task. No participant
performed below this threshold. During the baseline assessment
that was administered between March 23 and April 07, 2020, the
participants completed nine WM tasks (see Materials for more
detailed descriptions), two episodic memory tasks (these tasks
will not be reported in more detail in this study), and were asked
to respond to the State anxiety questionnaire and the COVID-
19 anxiety item once again. Following baseline, the participants
were randomized into three interventions: either to one of two
groups receiving two different variants of WM training or an
active control group training with quiz tasks tapping general
knowledge (for more information of the training regimes, see
our preregistered study protocol at 2). Following the intervention
phase, all participants took part in a final follow-up assessment.
The follow-up assessment was administered between April 14
and May 1, 2020; and it encompassed the same nine WM tasks
as in the baseline assessment as well as a third iteration of the
COVID-19 anxiety item.

Density plots and the average time point for each of the
three COVID-19 anxiety assessments can be found in Figure 2.
The mean time point for the first COVID-19 anxiety assessment
was March 24; for the second assessment, March 31; and
for the third assessment, April 25. The participants received
£0.68 (approximately $0.83) for prescreening round 1, £2.34
(approximately $2.85) for prescreening round 2, and £47.50
(approximately $57.89) for completing the sequence of baseline
assessment, intervention, and the follow-up assessment.

Materials
COVID-19 Anxiety
This item asked participants to estimate how anxious they were
about the current COVID-19 pandemic. The endpoints of the
scale were defined as follows: “Not at all, it does not worry me
the slightest” = 1; “Crippling, constant worry that interferes with
daily activities and thinking, possibly including, for example,
panic attacks and/or severe and frequent restlessness = 10.”

Demographics
We collected information on the participants’ age and gender.
Moreover, they were asked to report the length of their
education in years.

State Anxiety
For measuring State anxiety, we administered a short form of the
state scale of the Spielberger State Trait Anxiety Inventory (STAI-
6) developed by Marteau and Bekker (1992). The participants
reported their current general level of anxiety according to six
statements (e.g., “I am worried”) on a 4-point Likert scale (“not at
all” = 1, to “very much” = 4). Possible scores range from 6 to 24,
with high scores indicating high levels of state anxiety. Cronbach’s
alpha for State anxiety during time 1 and 2 was 0.84, and 0.85,
respectively, indicating a good level of internal consistency.

2https://osf.io/c9ygt
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FIGURE 1 | The five main stages of the study design. Those assessment points and measures not used in the present study are shaded in gray. *Other
questionnaires implemented at baseline and/or follow-up included a questionnaire capturing subjective WM functioning in daily activities and questionnaires on the
use of external or internal memory aids and strategies. We also surveyed engagement (i.e., motivation and alertness) and whether the participant was intoxicated
during cognitive task performance.

FIGURE 2 | Depiction of the average time point and density plots for the COVID-19 anxiety item responses grouped by assessment point in Spring 2020. The solid
vertical line represents the average timepoint for the first assessment (Time 1/Prescreening 1), the dashed vertical line represents the average time point for the
second assessment (Time 2/Baseline), and the vertical long dash line represents the average time point for the third assessment (Time 3/Follow-up). Note that the
questionnaires tapping on personality were administered during the prescreening, whereas the WM assessment was carried out during the baseline assessment.
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Personality
Three personality features were assessed, namely, Openness to
experience, Conscientiousness, and Trait anxiety. Openness and
Conscientiousness were assessed with the Big-Five Inventory
2 (BFI-2) questionnaire (Soto and John, 2017). Cronbach’s
alpha was 0.87 for the Conscientiousness subscale and 0.85
for the Openness subscale, indicating good levels of internal
consistency. Trait anxiety was measured using the subscale
from the International Personality Item Pool-HEXACO domain
(Ashton et al., 2007). It contains altogether 10 items (e.g., “Get
stressed out easily,” “Worry about things”). Possible scores on this
scale range from 1 to 50, with higher scores indicating higher
levels of trait anxiety. Cronbach’s alpha was 0.92, indicating good
internal consistency.

Reasoning
For measuring individual differences in reasoning, the
participants completed the 16-item International Cognitive
Ability Resource measure (ICAR-16; Condon and Revelle, 2014).
It consists of 16 items separated into four item types (with four
items per type): (1) Matrix reasoning, (2) Letter and number
series, (3) Verbal reasoning, and (4) Three-dimensional rotation.
The participants received 1 point for each correctly solved item
(i.e., score range, 0–16) and had unlimited time to complete the
task. In this study, Cronbach’s alpha for the ICAR-16 was 0.78,
indicating good internal consistency.

Working Memory
Our WM assessment battery comprised nine WM tasks, and
the present data from these tasks stem from the baseline
assessment prior to the intervention period. The tasks consisted
of three adaptive n-back tasks, two simple span tasks with fixed
sequences, two running memory tasks with fixed sequences,
and two selective updating tasks with fixed sequences. For
the present study, we focused mainly on the n-back tasks,
as previous evidence indicates that this demanding WM task
paradigm is particularly sensitive to the disruptive effects of
anxiety (Bredemeier and Berenbaum, 2013; Balderston et al.,
2016; Lukasik et al., 2019). The n-back tasks were otherwise
identical to each other but differed with respect to stimuli that
were either digits (1, 2, 3, 4, 5, 6, 7, 8, and 9), letters (A, B, C,
D, E, F, G, H, and I), or colors (blue, yellow, red, green, purple,
black, pink, orange, and gray). The items in each n-back task
were presented one at a time on a computer screen, and the
participants were instructed to respond “yes” or “no” to each
item with a computer keyboard press, indicating whether the
current item corresponded to the item presented n items back
in the sequence. Each task variant consisted of 12 blocks, with
each block containing 20 + n trials. Out of the 20 trials in
a block, 6 were targets and 14 non-targets. Four of the non-
targets were lures (i.e., identical to the target items except that
they were presented n ± 1 back), which were meant to increase
the task demands and discourage familiarity-based responding.
Stimulus display time for each item in a sequence was 1,500 ms,
whereas the interstimulus interval was 450 ms. The n-back
tasks were adaptive so that task difficulty depended on the
participant’s success rate. Each n-back task started with a 1-back

block, and the level of n could vary between 1 and 12. If the
participant recalled 18–20 trials correctly in a block, the program
increased the level of n by one. The level of n remained the
same if the participant recalled 15–17 trials correctly, while 5
or more incorrectly recalled trials resulted in a decrease of n
by one. As the three n-back measures correlated quite strongly
with each other (rs > 0.63), we created a composite WM
variable, consisting of a z-transformed performance score from
baseline of the mean n-back level from each n-back variant,
which were then averaged together.1 The test descriptions
pertaining to the Running memory, Simple span, and Selective
updating paradigms are summarized in the Supplementary
materials (Appendix A).

Analytical Approach
All statistical analyses were conducted using the R version
3.5.2 (R Core Team, 2016). First, to examine whether the
COVID-19-related anxiety changed over time, we computed a
repeated measures ANOVA where COVID-19 anxiety served as
the dependent variable and Time (prescreening, baseline, and
follow-up) as the within-subjects variable. Second, the association
between COVID-19 anxiety and n-back was assessed using a
hierarchical multiple linear regression analysis. The baseline
n-back composite score served as the dependent variable in
the analyses. At step 1, we entered the demographic control
variables age, gender, and education (in years) together with
the personality variables Openness, Conscientiousness, and Trait
anxiety and the ICAR-16 reasoning measure. At step 2, we
entered the State anxiety variable. Lastly, at step 3, we entered the
COVID-19 anxiety variable that was the predictor of interest. As
we sought to examine whether COVID-19-elicited anxiety and
its relationship to WM would be stable across time during the
early outbreak, we computed two separate hierarchical multiple
regression models. These models where otherwise identical,
differing only with respect to the COVID-19 item of interest.
Specifically, the first model encompassed the COVID-19 anxiety
from the first prescreening round, whereas the second model
encompassed the COVID-19 anxiety item from the baseline
assessment. Moreover, as the anxiety measures at time 1 and time
2 (i.e., State anxiety and COVID-19 anxiety) were temporally
overlapping and close to each other in time (see Figure 2),
we also ran an additional analysis where we averaged the
State anxiety scores and the COVID-19 anxiety scores across
the two assessment points. These measures were fed into a
third hierarchical multiple regression model. Lastly, given that
all participants underwent cognitive interventions following
baseline that most likely impacted their n-back performance,
we considered it methodologically inappropriate to analyze the
cognitive data from the follow-up assessment point in a predictive
regression model.

RESULTS

We screened the WM composite variable for univariate outliers.
Those who scored three times the interquartile range above
or below the first or third quartile in the composite WM
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score were defined as outliers. However, no such outliers
were detected, allowing us to include all participants in
the analyses. Table 1 depicts descriptive statistics for the
variables. Table 2 lists the zero-order correlations between
the WM composite and the predictors. These correlations
showed a statistically significant negative association between
n-back performance at the second assessment point and
COVID-19 anxiety both during the first assessment point (i.e.,
prescreening 1) (r = −0.180, p = 0.011) and about a week later
during the second assessment point (i.e., baseline assessment)
(r =−0.178, p = 0.011).

We examined whether the COVID-19 anxiety levels changed
over time using a repeated measures ANOVA (see Figure 3).
The results revealed a main effect of time [F(2,582) = 5.488,
p = 0.004, η2

p = 0.019], mainly stemming from the fact that the
anxiety scores during the third assessment (i.e., follow-up) were
clearly lower than the anxiety levels during the earlier assessment
points. Thus, COVID-19-induced anxiety was highest close to the
initial outbreak of the pandemic in the West and then decreased
during the follow-up.

For summary statistics of the results obtained in the three
hierarchical multiple linear regression models, see Tables 3, 4,
and 5. When testing the assumptions in the hierarchical
multiple linear regression models, the results showed that
multicollinearity was not a concern (tolerance range, 0.53–
0.91; VIF range, 1.10–1.90). Moreover, an analysis of standard
residuals was carried out, showing that the data contained
no outliers (standard residual min = −1.86, standard residual
max = 2.85). The data also met the assumption of independent
errors (Durbin–Watson value = 2.00), and the histogram
of standardized residuals revealed that the data comprised
approximately normally distributed errors.

The results from the first model (the first assessment point
stemming from the first prescreening round) revealed that

TABLE 1 | Descriptive statistics of the test variables.

Range

Variable M SD Skew Kurtosis Actual Potential

Conscientiousness 44.57 8.44 −0.23 −0.54 23–60 12–60

Openness 44.95 8.16 −0.41 −0.05 18–60 12–60

Trait anxiety 29.81 8.98 −0.03 −0.61 10–50 10–50

Reasoninga 7.73 3.61 0.18 −0.58 0–16 0–16

State anxiety time 1 11.47 3.76 0.66 0.25 6–24 6–24

State anxiety time 2 10.89 3.57 0.85 0.94 6–24 6–24

State anxiety (mean) 11.18 3.32 0.75 0.85 6–24 6–24

COVID-19 anxiety time 1 5.62 1.97 −0.29 −0.75 1–10 1–10

COVID-19 anxiety time 2 5.53 1.96 −0.34 −0.64 1–10 1–10

COVID-19 anxiety (mean) 5.58 1.84 −0.29 −0.55 1–10 1–10

COVID-19 anxiety time 3 5.01 1.96 −0.14 −0.89 1–10 1–10

Descriptives from the demographical variables, which can be found in Methods, are
excluded from the table. State anxiety (mean) consists of the averaged score from
State anxiety time 1 and State anxiety time 2. COVID-19 anxiety (mean) consists of
the averaged score from COVID-19 anxiety time 1 and COVID-19 anxiety time 2.
1 = prescreening 1; time 2 = baseline; 3 = follow-up.
aStems from the second prescreening round.

the first step involving the demographic variables, the three
personality variables, and reasoning performance predicted
27.1% of n-back performance F(7,193) = 10.26, p < 0.001,
R2 = 0.271. Of these predictors, only reasoning was significantly
related to n-back performance, such that those performing better
in the reasoning task also had higher scores on n-back (β = 0.492,
t(193) = 7.55, p < 0.001). When introducing the State anxiety
measure at step 2, the model fit did not increase significantly,
1F(8,192) = 0.189, p = 0.66, 1R2 = 0.001. However, when
the COVID-19 anxiety variable was added to the model in
step 3, the model fit improved to a significant degree, 1F(8,
191) = 7.009, p = 0.009, 1R2 = 0.026). More specifically, those
with higher COVID-19 anxiety levels at prescreening tended to
have poorer n-back performance at baseline after controlling for
demographical characteristics, personality, and general anxiety
(β =−0.182, t(191) =−2.650, p = 0.009).

In the second multiple regression model (see Table 4), the
COVID-19 item and the State anxiety variable stemmed from
the second assessment point (i.e., baseline assessment). The
State anxiety measure introduced at step 2 did not explain any
additional variance in n-back performance, 1F(8,192) = 0.020,
p = 0.888, 1R2 < 0.001. When adding COVID-19 anxiety to the
model in step 3, the results showed a trend for an increase in
1R2, 1F(8,191) = 2.986, p = 0.086, 1R2 = 0.0112). Thus, albeit
not reaching statistical significance, those with higher COVID-
19-related anxiety levels still tended to have poorer WM n-back
performance after controlling for demographical characteristics,
personality, and general anxiety [β = −0.182, t(191) = −1.728,
p = 0.086].

The output of the third multiple regression model, in which
we averaged the scores of State anxiety and COVID-19 anxiety
across the two assessment points is summarized in Table 5.
The averaged State anxiety measure introduced at step 2 did
not significantly explain any additional variance in n-back
performance, 1F(8,192) = 0.014, p = 0.905, 1R2 < 0.001.
However, the model fit increased significantly when the
averaged COVID-19 anxiety measure was included in step 3,
1F(8,191) = 6.370, p = 0.012, 1R2 = 0.024).

Follow-Up Analyses
To elucidate whether the association between WM and COVID-
19 anxiety was specific to the n-back paradigm, we conducted
follow-up analyses on the three other WM paradigms (i.e.,
running memory, simple span, selective updating) included in
the test battery. All tasks were standardized according to its
paradigm in a similar fashion as the n-back tasks. At time point
1, after controlling for step 1 and 2 control variables, COVID-
19 anxiety did not predict performance in the Running memory
paradigm [1F(8,190) = 0.792, p = 0.378, 1R2 = 0.004], the Span
paradigm [1F(8,191) = 0.029, p = 0.865, 1R2 = <0.001], or
the Selective updating paradigm [1F(8,191) = 0.158, p = 0.691,
1R2 <0.001]. The same non-significant relationships were
repeated at time point two for the Running memory paradigm
[1F(8,190) = 0.781, p = 0.378, 1R2 = 0.004], the Span paradigm
[1F(8,191) = 0.413, p = 0.521, 1R2 = 0.002], and the Selective
updating paradigm [1F(8,191) = 0.005, p = 0.941, 1R2 < 0.001].
More detailed test statistics (including a correlation matrix
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TABLE 2 | Correlation matrix between the background variables and test variables.

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1. Age –

2. Gender −0.09 –

3. Education 0.16* 0 –

4. Openness 0.04 0.05 0.21** –

5. Conscientiousness 0.20** −0.05 0.05 0.13 –

6. Trait anxiety −0.14* −0.29** −0.19** −0.13 −0.18* –

7. Reasoninga 0.08 0.09 0.13 0.09 −0.25** 0.02 –

8. State anxiety time 1 0.01 −0.16* −0.18* −0.09 −0.14 0.63** 0.01 –

9. State anxiety time 2 0.06 −0.13 −0.07 −0.08 −0.16* 0.52** 0.05 0.64** –

10. State anxiety (mean) 0.04 −0.16* −0.14* −0.09 −0.16* 0.64** 0.03 0.91** 0.90** –

11. COVID-19 anxiety time 1 0.11 −0.15* −0.09 0.07 0.04 0.30** 0.01 0.43** 0.43** 0.47** –

12. COVID-19 anxiety time 2 0.09 −0.16* −0.09 0.07 0.06 0.29** −0.09 0.33** 0.37** 0.38** 0.74** –

13. COVID-19 anxiety (mean) 0.1 −0.17* −0.1 0.08 0.05 0.31** −0.04 0.41** 0.43** 0.46** 0.93** 0.93** –

14. COVID-19 anxiety time 3 0.07 −0.07 −0.06 0.04 0.03 0.24** −0.06 0.35** 0.39** 0.41** 0.63** 0.66** 0.69** –

15. WM (n-back) time 2 −0.07 0.07 0.12 0.07 −0.17* −0.03 0.50** −0.05 0 −0.03 −0.18* −0.18* −0.19** −0.11 –

State anxiety (mean) consists of the averaged score from State anxiety time 1 and State anxiety time 2. COVID-19 anxiety (mean) consists of the averaged score from
COVID-19 anxiety time 1 and COVID-19 anxiety time 2.
1 = prescreening 1; time 2 = baseline; 3 = follow-up.
*p < 0.05.
**p < 0.01.
aStems from the second prescreening round.

FIGURE 3 | Mean values of COVID-19-related anxiety on a 1–10 scale across the three different assessment points. The error bars represent standard error of
means.

and coefficients for the hierarchical multiple regression analyses
are included in the Supplementary materials (Appendix B).
Thus, it appears that the anxiety elicited by the COVID-
19 pandemic manifested specifically in the demanding n-back
tasks that call for continuous monitoring and updating of
information in WM.

DISCUSSION

There is accumulating evidence of the negative psychological
effects related to the COVID-19 pandemic (Brown et al., 2020;
Hu et al., 2020; Huang et al., 2020; Li et al., 2020; Liu et al.,
2020), including increased levels of anxiety (Duan and Zhu, 2020;
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TABLE 3 | Summary of hierarchical regression analysis for variables predicting n-back performance at the first assessment point between March 18 and April 01, 2020.

Step 1 Step 2 Step 3

Predictor B SE B B Sig. B SE B β Sig. B SE B β Sig.

Age −0.01 0.01 −0.12 0.078 −0.01 0.01 −0.11 0.095 −0.01 0.01 −0.09 0.158

Gender 0.00 0.12 0.00 0.985 0.00 0.12 0.00 0.998 −0.02 0.12 −0.01 0.852

Education 0.02 0.02 0.07 0.29 0.02 0.02 0.07 0.313 0.01 0.02 0.06 0.388

Openness 0.00 0.01 0.01 0.885 0.00 0.01 0.01 0.88 0.00 0.01 0.03 0.628

Conscientiousness 0.00 0.01 −0.04 0.564 0.00 0.01 −0.04 0.547 0.00 0.01 −0.03 0.677

Trait anxiety 0.00 0.01 −0.05 0.448 0.00 0.01 −0.03 0.729 0.00 0.01 −0.02 0.848

Reasoning 0.12 0.02 0.49 < 0.001 0.12 0.02 0.49 < 0.001 0.12 0.02 0.49 < 0.001

State anxiety time 1 −0.01 0.02 −0.03 0.669 0.01 0.02 0.04 0.678

COVID-19 anxiety time 1 −0.08 0.03 −0.18 0.009

R2 0.271*** 0.272*** 0.298***

R2 change 0.001 0.026**

*p < 0.05.
**p < 0.01.
***p < 0.001.

TABLE 4 | Summary of hierarchical regression analysis for variables predicting n-back performance at the second assessment point between March 23
and April 07, 2020.

Step 1 Step 2 Step 3

Predictor B SE B B Sig. B SE B β Sig. B SE B β Sig.

Age −0.01 0.01 −0.115 0.078 −0.01 0.01 −0.11 0.095 −0.01 0.01 −0.099 0.133

Gender 0.00 0.12 −0.001 0.985 0.00 0.12 0 0.998 −0.01 0.12 −0.008 0.906

Education 0.02 0.02 0.069 0.29 0.02 0.02 0.066 0.313 0.02 0.02 0.06 0.359

Openness 0.00 0.01 0.009 0.885 0.00 0.01 0.01 0.88 0.00 0.01 0.024 0.711

Conscientiousness 0.00 0.01 −0.038 0.564 0.00 0.01 −0.04 0.547 0.00 0.01 −0.033 0.622

Trait anxiety 0.00 0.01 −0.051 0.448 0.00 0.01 −0.029 0.729 0.00 0.01 −0.012 0.887

Reasoning 0.12 0.02 0.492 < 0.001 0.12 0.02 0.492 < 0.001 0.12 0.02 0.481 < 0.001

State anxiety time 2 −0.01 0.02 −0.034 0.669 0.00 0.02 −0.007 0.933

COVID-19 anxiety time 2 −0.05 0.03 −0.116 0.086

R2 0.271*** 0.272*** 0.283***

R2 change 0.001 0.011

*p < 0.05
**p < 0.01
***p < 0.001

Li et al., 2020; Ozamiz-Etxebarria et al., 2020; Wang et al., 2020).
In an online follow-up study (N = 201), we tested how an
important cognitive system, WM, is associated with COVID-
19-related anxiety during the early stages of the pandemic
in Anglosphere countries. To untangle this association, the
participants responded to an item on COVID-19-induced anxiety
(assessed between March 18 and April 01, 2020) and responded
to the same item again about 1 week (assessed between
March 23 and April 07, 2020) and 1 month later (between
April 14 and May 1, 2020). During the second assessment
point, the participants also completed a set of WM tasks,
including three variants of the widely used n-back task (Kirchner,
1958). The results showed that COVID-19-elicited anxiety was
significantly associated with n-back performance. Critically, at
the first assessment, this association held even after controlling
for individual differences in demographic factors (age, gender,
and education), psychological factors (state and trait anxiety,

Big Five Openness to experience, and Conscientiousness),
and fluid intelligence. At the second assessment point, the
zero-order correlation between COVID-19 anxiety and n-back
performance was also significant, even though the unique
variance they shared tended to be slightly weaker after adjusting
for the aforementioned control variables. However, accumulating
support for the significant impact that COVID-19-induced
anxiety had on n-back performance stems from a third analysis,
in which we averaged the State anxiety and COVID-19 elicited
anxiety scores across the two initial assessment points. The
results from that analysis showed that the relationship between
n-back performance and COVID-19 elicited anxiety remained
statistically significant.

Another finding in the present study was that COVID-19-
elicited anxiety decreased over time. More specifically, the mean
of perceived anxiety due to COVID-19 was highest during the
first assessment point (M = 5.62), with a slight decrease 1 week
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TABLE 5 | Summary of hierarchical regression analysis for variables predicting n-back performance using the average score of State anxiety (step 2) and COVID-19
anxiety (step 2) across the two assessment points between March 18 and April 07, 2020.

Step 1 Step 2 Step 3

Predictor B SE B B Sig. B SE B β Sig. B SE B β Sig.

Age −0.01 0.01 −0.115 0.078 −0.01 0.01 −0.117 0.088 −0.01 0.01 −0.099 0.131

Gender 0.00 0.12 −0.002 0.98 0.00 0.12 −0.002 0.984 −0.03 0.12 −0.015 0.82

Education 0.02 0.02 0.069 0.29 0.02 0.02 0.069 0.295 0.01 0.02 0.056 0.383

Openness 0.00 0.01 0.010 0.881 0.00 0.01 0.010 0.881 0.00 0.01 0.033 0.605

Conscientiousness 0.00 0.01 −0.038 0.564 0.00 0.01 −0.037 0.559 0.00 0.01 −0.024 0.724

Trait anxiety 0.00 0.01 −0.051 0.449 0.00 0.01 −0.060 0.602 0.00 0.01 −0.036 0.672

Reasoning 0.12 0.02 0.492 < 0.001 0.12 0.02 0.492 < 0.001 0.12 0.02 0.485 <.001

State anxiety (mean) 0.00 0.02 0.016 0.906 0.02 0.02 0.067 0.436

COVID-19 anxiety (mean) −0.09 0.03 −0.178 0.012

R2 0.271*** 0.271*** 0.295***

R2 change < 0.001 0.012*

*p < 0.05
**p < 0.01
***p < 0.001

later (M = 5.53), and a more evident reduction in anxiety levels
about 1 month following the first assessment point (M = 5.01).
These findings stand in contrast to a recent study by Ozamiz-
Etxebarria et al. (2020), who assessed Spanish participants with
the anxiety questionnaire Depression Anxiety and Stress Scale-
21 (DASS) at two time points, namely, the week during which
the state of emergency was declared in Spain (between March
11 and March 18) and when people had been in lockdown
for about 20 days (between April 2 and April 12). Their
results showed that the anxiety levels were higher during the
lockdown period as compared to the emergency period, making
the authors speculate that the reason lies in the limitations
the lockdown imposed on everyday life. On the other hand,
DASS is not specifically designed for capturing anxiety due to
pandemics, whereas our COVID-19 anxiety item was specifically
administered for that purpose. This might thus be one underlying
factor in this discrepancy.

It was somewhat surprising that while we found a unique
contribution of COVID-19-elicited anxiety on n-back
performance, the same relationship was not observed between
WM and the two other anxiety measures, especially State
anxiety that the COVID-19 items should also reflect (note that
State anxiety did show a significant positive correlation with
COVID-19 anxiety). This is also discrepant with the recent
meta-analysis by Moran (2016) who found that general anxiety
shows a reliable negative association with WM. We can only
speculate upon the mechanisms that underlie the unique initial
contribution of anxiety elicited by COVID-19 on WM that
we observed in the present study. One possible explanation is
that a threat of a natural disaster provokes more fear, eliciting
a stronger disruptive effect on cognition (Helton et al., 2011),
whereas the State anxiety measure not explicitly tapping the
current major stressor of COVID-19 (albeit decreasing in mean
value over the follow-up period, see Table 1) would lead to a
more diffuse response that is not solely influenced by the specific
current global stressor.

The COVID-19 anxiety items from the first two assessment
points correlated equally strongly with WM as measured by
n-back (both rs = 0.18), but only the COVID-19 anxiety item
from the first assessment point significantly increased 1R2 in the
hierarchical multiple regression model after taking into account
variance from our control variables. However, in our third
multiple hierarchical regression model, in which we averaged the
State anxiety and COVID-19-elicited anxiety scores across the
two initial assessment points, the relationship between n-back
performance and COVID-19 anxiety remained significant. This
result adds to our conclusion that increased COVID-19 anxiety
during the initial phase of the pandemic was associated with
worse n-back performance. Nevertheless, it is worthwhile to
ponder why COVID-19 anxiety from the first assessment point,
but not the second, showed a unique statistically significant
relationship with n-back performance. Besides error variance
that always permeates cognitive assessments, a more theoretical
assumption could be that the limited capacity of WM is
more disrupted by the initial shock and apprehension of
the pandemic threat, leading to more “task-irrelevant” worry
(Sarason, 1988; Calvo and Eysenck, 1992; Eysenck et al.,
2007) in the beginning of the pandemic. The circa 1 week
in between the COVID-19 anxiety assessments may have led
to some habituation in the initial affective reaction. In line
with this, the levels of COVID-19-induced anxiety were slightly
higher during the first assessment point as compared to the
second assessment point. At the same time, it is intriguing
that the second COVID-19 anxiety assessment point coincides
with the WM assessment, meaning that earlier pandemic
anxiety was a better predictor of WM than the concomitant
one. In other words, the initial emotional reaction to the
pandemic appeared to have a somewhat stronger relationship
with WM. It is also worth pointing out that the decrease
in COVID-19-induced anxiety across time was not unique to
this variable. An a posteriori repeated measures ANOVA with
State anxiety as the dependent variable and Time (prescreening,
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baseline, follow-up) as the within-subjects variable mimicked
the pattern observed for COVID-19 anxiety [F(2,582) = 4.994,
p = 0.007, η2

p = 0.017]. This finding seems to suggest that State
anxiety also partly captures COVID-19-elicited anxiety, yet in a
less specific way.

Another finding that should be noted here is that women
tended to show slightly more anxiety as a result of the COVID-
19 pandemic as compared with men (r =−0.15–−0.16). This is in
line with previous evidence both in non-pandemic circumstances
(Stumpf et al., 2015), in the context of natural disasters (Lee
et al., 2016), as well as in the current COVID-19 pandemic
(Huang et al., 2020), where women tend to be more vulnerable
to mental health problems. Moreover, we did not find any
significant relationship between age or education and COVID-
19 anxiety. Here, one could note the results from a recently
conducted study that found that education did not predict social
distancing in the early COVID-19 outbreak although age did so
(Xie et al., 2020).

An interesting finding, revealed in the follow-up analyses
(see Follow-Up Analyses), is that only n-back performance was
related to the COVID-19-elicited anxiety measure, whereas
the other WM paradigms (i.e., Running memory, Span, and
Selective updating) did not show such an association. There
may be several reasons for this. One reason could be that
the n-back paradigm is a highly demanding and novel task
paradigm for the participants, calling for continuous monitoring
and updating of information in WM, whereas the other task
paradigms call for more active recall processes (Jaeggi et al.,
2010). It is also rather well-established that the n-back correlates
only modestly with other WM tasks (for a meta-analytic review,
see Redick and Lindsey, 2013), suggesting that it measures
somewhat different subcomponents of WM. Studies also show
that n-back taps on other cognitive processes than merely
WM, such as familiarity- and recognition-based discrimination
processes (Kane et al., 2007), inhibition (Kwong See and Ryan,
1995), and cognitive control (Gray et al., 2003). Second, the
n-back tasks in the present study were adaptive across 12 blocks,
meaning that the performance level was adjusted according to
participants’ performance, effectively keeping them at the upper
limit of their performance level. This was not the case for the
rest of the tasks where the sequences were fixed irrespective
of how well the participants performed. Thus, we speculate
that the aforementioned specific n-back features, as well as
the previously shown relationships between especially n-back
performances and anxiety (Bredemeier and Berenbaum, 2013;
Balderston et al., 2016; Lukasik et al., 2019), are behind the
unique relationship between n-back performance and COVID-19
anxiety in the present study.

A research topic directly relevant for the present study is the
continued influence effect (CIE), which refers to the tendency
to rely on misinformation even after an explicit correction has
been provided (Johnson and Seifert, 1994). A study by Brydges
et al. (2018) encompassing three factor-analytic experiments
showed that WM was significantly related to CIE: those
participants with poorer WM performance were more susceptible
to believe in misinformation after correcting information had
been provided. The possible reason for this could be that

limited WM resources prohibit an efficient encoding of the
presented information, leading to greater susceptibility to the
CIE. From this perspective, our findings raise the question as
to whether individuals with higher COVID-19-related anxiety
and consequently lower WM processing capacity could be more
prone to misinformation which is common in the pandemic
(Frenkel et al., 2020; Russonello, 2020). This could impede people
from engaging in behaviors that prevent the spread of infection,
or conversely, result in overcautious behavior involving utter
social isolation.

Limitations and Conclusion
An issue worth pointing out pertains to the directionality of
our results. As the present study was non-experimental, the
statistically significant relationship between COVID-19 during
the early outbreak and WM could also exist in an opposite
direction, namely, that lesser WM capacity makes one more
prone to COVID-19-elicited anxiety. An individual’s executive
abilities, including WM, play an important role in self-regulation
(Hofmann et al., 2012). Another issue pertaining to the
generalizability of our results concerns the sample that consisted
of relatively young adults (age range, 18–50 years) free from
any neurological or mental illnesses. Thus, our sample is not
representative of the whole adult population, and it did not
include the older age groups that are at particular risk due
to COVID-19. A recent report from China indicated that the
COVID-19 pandemic elicits distress especially among older
adults above 60 years (Qiu et al., 2020), presumably due to the
fact that they belong to the age group that have the highest
mortality rate (Ozamiz-Etxebarria et al., 2020). Concerning our
three assessments of COVID-19 anxiety, it is worth underscoring
that there were large overlaps regarding when the participants
took the assessments, especially between the first and second
assessment point (see Figure 1). This is clearly a limitation;
our findings could have been more conclusive if the data from
a given assessment point had derived from a narrower time
interval. Lastly, COVID-19-elicited anxiety in this study was
assessed using a single-item self-report measure, which had not
been validated previously. Measuring a construct with a single
item poses methodological problems regarding content validity,
sensitivity, and reliability (Meyer et al., 1981). On the other
hand, previous studies have shown that some constructs can in
fact be measured adequately using single items (Scarpello and
Campbell, 1983; Nagy, 2002). The construct we aimed to tap (i.e.,
the degree of COVID-19-related anxiety) was also quite narrow
and specific. While we encourage proper validation studies of
multi-item disaster-related anxiety questionnaires, one should
point out that the particular item we used was primarily designed
to measure anxiety during the initial psychological “shock wave”
of the pandemic.

Another issue pertaining to our COVID-19 item concerns
how it was conceptualized. As previously mentioned, the
participants were prompted to “estimate how anxious they
were about the current coronavirus (COVID-19) pandemic.” As
such, this statement is general and prevents the identification
of the specific sources of this anxiety. There could be high
interindividual variation regarding the reasons for the anxiety,
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such as anxiety for becoming infected, some close relatives
getting infected, possibly losing job, lack of information on
the consequences of the novel pandemic, and so on. The
conceptualization of COVID-19 in this study is thus a clear
limitation, and this limitation should be kept in mind when
considering the present results and conclusions.

The current study reveals an association between COVID-19
anxiety and WM as measured by n-back during the early stages
of the pandemic. The critical role of WM in anxiety under typical
circumstances has previously been established (Moran, 2016),
but this finding extends it to the context of natural disasters
as well. This contributes to our understanding of individual
reactions to major disasters, providing knowledge that is relevant
for understanding the current public health crisis.
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In absence of effective pharmaceutical treatments, the individual’s compliance with

a series of behavioral recommendations provided by the public health authorities

play a critical role in the control and prevention of SARS-CoV2 infection. However,

we still do not know much about the rate and determinants of adoption of the

recommended health behaviors. This paper examines the compliance with the main

behavioral recommendations, and compares sociocultural, psychosocial, and social

cognitive explanations for its variation in the French population. Based on the current

literature, these 3 categories of factors were identified as potential determinants of

individual differences in the health preventive behaviors. The data used for these analyses

are drawn from 2 cross-sectional studies (N = 2,000 in survey 1 and 2,003 in survey 2)

conducted after the lockdown and before the peak of the COVID-19 epidemic in France.

The participants were drawn from a larger internet consumer panel where recruitment

was stratified to generate a socio-demographically representative sample of the French

adult population. Overall, the results show a very high rate of compliance with the

behavioral recommendations among the participants. A hierarchical regression analysis

was then performed to assess the potential explanatory power of these approaches in

complying with these recommendations by successively entering sociocultural factors,

psychosocial factors, social cognitive factors in the model. Only the inclusion of the

cognitive variables substantially increased the explained variance of the self-reported

adoption of preventive behaviors (R² change = 23% in survey 1 and 2), providing better

support for the social cognitive than the sociocultural and psychosocial explanations.

Keywords: preventive behavior, social cognition, COVID-19, risk perception (RP), social norm, adherence -

compliance - persistance, social determinansts of health, psychosocial factors
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INTRODUCTION

With the emergence and rapid spread of the SARS-CoV-2
through the world has raised the Specter of a novel and
potentially catastrophic pandemic of a highly contagious and
severe respiratory disease, with social, economic, and health
consequences comparable to those of the well-known “Spanish
flu” pandemic of 1917–18. In the absence of known effective
pharmaceutical products to treat patients, the spread of the virus
has greatly affected public health systems and healthcare services
across the planet. In Europe, a variety of public health strategies
have been adopted by governments and policy-makers to prevent
the transmission of COVID-19 and control the epidemic at the
national and regional level (Hunter et al., 2020). However, due
to the relative authorities’ unpreparedness to this unexpected
and unprecedented situation, most European countries were
not able to rely on the sole implementation of a strategy
of prevention, essentially based on a high level of diagnosis
capacities and isolation of infected patients. Instead, most
governments implemented a population strategy based on the
administration of non-pharmaceutical interventions designed
to control the spread of the disease through social and health
behavior change (West et al., 2020). In practice, these public
health interventions ranged from the non-coercive promotion of
social distancing and improved hygiene measures (in Sweden) to
government-imposed lockdowns (in France, Spain, or Italy).

From an epidemiological perspective, human behaviors play a
fundamental role in the propagation of many pathogens by either
amplifying or attenuating their transmission through person-to-
person contact (Ferguson, 2007; Bauch et al., 2013). There is
now substantial evidence showing that large-scale adoption of
preventive behaviors by individuals and communities, through
improved personal hygiene or social distancing measures, is
generally effective in lessening the impact of epidemic of
acute respiratory diseases by reducing and slowing down the
transmission (Cowling et al., 2020). Therefore, in France like
in most developed countries, the course of the COVID-19
epidemic depends to a large extent on the manner populations
comply with the regulations and adhere to the behavioral
recommendations provided by the public health authorities.
However, we still do not know much about how people respond
to the COVID-19 epidemic, as well as the causes and motives of
the engagement in the health protective behaviors recommended
by the national and regional governments (Van Bavel et al.,
2020). To date, only a few exploratory studies investigated
the determinants of health behavior compliance in the general
population. Moreover, these studies led to contradictory results.
For instance, some investigators found that the perceived risk
of infection was strongly associated with increased engagement
in health behaviors (Berg and Lin, 2020; Bruine de Bruin and
Bennett, 2020), while others showed that this construct was not
an important predictor after controlling for sociodemographic
variables (Clark et al., 2020). In order to develop more successful
and suitable interventions for all or specific subpopulations, it is
important to improve the understanding of the psychological and
social factors that affect the compliance with and adherence to the
regulations and recommendations.

THEORITICAL BACKGROUND

Psychological explanations and models of adherence to various
behavioral recommendations aiming to preserve health and
prevent diseases have significantly changed in the last decades.
Early research has led to the development of a range of social
cognitive models, which focus on the role of health-related
beliefs and expectations and their effects on motivation to
take actions, as key determinants of subsequent individual’s
adherence to behavioral recommendations. Many of these
psychological models—such as the Rosenstock’s Health Beliefs
Model (Champion and Skinner, 2008), the Roger’s Protection
Motivation Theory (Conner and Norman, 2005), or the Fishbein
and Ajzen’s Theory of Planned Behaviors (Armitage and
Christian, 2003)—can be related to more general theories of
human behavior based on expectancy and value (for a review,
see Armitage and Conner, 2000). This theoretical framework
assumes that motivation to engage oneself in a specific behavior
or action is determined by the combination of two factors:
(1) expectancy, which refers to how probable one think that
a given outcome is likely to occur by taking the action, and
(2) value, which refers to how much one values the anticipated
outcome(s). Applied to health issues, expectancy-value models
generally highlight the importance of a broad range of beliefs
that individuals have about health threats and the measures
to prevent them, as well as their own capability to execute
the recommendations which are provided to them. Today,
expectancy-value theories such as HBM or TPB are undoubtedly
the most common used models in psychological literature to
explain the adoption of health protective behaviors (Conner and
Norman, 2005). Recent reviews of literature also have shown that
the explanatory variables drawn from these models are relatively
valuable to predict how people react to emerging infectious
diseases, such as SARS or H1N1 pandemic influenza (Smith,
2006; Leppin and Aro, 2009; Bish and Michie, 2010; Taylor,
2019).

However, while these leading models derived from the early
stage of health behavior research have identified a range of
cognitive and affective factors that underpins the adherence (or
non-adherence) to behavioral recommendations at the individual
level, they are not helpful to explain why health behaviors
and their determinants tend to vary between subgroups of
populations. As suggested by Wong and Jensen (2020), there
is with regard COVID-19 prevention a need for “further
investigation into other social and cultural factors that may
have stronger influence over individual belief in the need of
personal actions to control the risks.” For instance, gender
differences have been consistently found in the way individuals
perceive and respond to health-related risks across a variety of
countries and domains (environmental, technological, societal),
regardless of age, level of education, or even professional status
(Finucane et al., 2000; Raude et al., 2005; Kahan et al., 2007).
Notably, a recent meta-analysis shows that female respondents
were about 50% more likely than their male counterparts to
engage in health protective behaviors in response to epidemic and
pandemic respiratory infectious diseases (Moran and Del Valle,
2016). Interestingly, this gender gap in the behavioral response to
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health threat was also found for the COVID-19 pandemic across
countries (Clark et al., 2020).

In the same vein, a series of socioeconomic disparities in
physical and mental health have long been observed, even within
the richest and most developed nations of the world. Numerous
epidemiological studies have shown that these social inequalities
in health were due to a large extent by the existence of socially
differentiated patterns of lifestyles and habits in populations,
such as tobacco smoking, alcohol consumption, physical activity,
or food habits (Stringhini et al., 2010; Nandi et al., 2014). In
other words, socioeconomic differences in the practice of a
number of health behaviors have been found as one of the
most important pathways through which social conditions affect
individual health, not only in relation to non-communicable
diseases but also through infectious disease (Cohen et al., 2007).
To further account for the higher prevalence of unhealthy
habits and actions as well as of non-adherence to common
health recommendations, among themost disadvantaged groups,
several psychosocial explanations have been offered in the
literature. Research conducted over the past 30 years have
noticeably led to identify 3 factors that may play a major role
in explaining socioeconomic differences in health status: trust
in institution, social support, and anxiety. For instance, some
studies in health psychology have provided empirical evidence
that differences in anxiety caused by more stressful life and
labor conditions among disadvantaged groups contribute to
social disparities in the engagement in health protective behavior
(see Schneiderman et al., 2001, for a review). Indeed, anxiety
and poverty seem to influence the importance that people give
to health preservation or improvement because it is already
difficult for them to deal with existing demands (Evans and
Kim, 2013). Other studies have shown that the effect of trust
in institutions on public acceptance of some health-related
innovations or interventions is mediated to a large extent by
cognitive variables such as the perceived risk and benefits
(Visschers and Siegrist, 2008; Bronfman and Vázquez, 2011; Plohl
and Musil, 2020).

Overall, these empirical results suggest that efforts to promote
health protective behaviors should be based on an understanding
of multidimensional and complex interplay among various
cognitive, psychosocial and sociocultural factors, rather than
on analyses that focus solely on psychological or social factors.
Thus, the principal aim of the present study is to examine
the contribution of the 3 categories of explanatory variables
presented above—sociocultural (gender, age, and socioeconomic
status), psychosocial (trust, anxiety, and social support), and
cognitive (beliefs and expectations)—to the individual variation
in the compliance with regulations and adherence to behavioral
recommendations provided by the public health authorities to
tackle the COVID-19 epidemic. The secondary aim is to assess
the ability of psychosocial and cognitive variables to mediate
the effect of sociocultural and demographic variables on health
protective behaviors. Based on the above-cited literature, it was
expected that both social cognitive factors and psychosocial
factors account for the relationship between the sociocultural and
demographic characteristics of the participants and their degree
of compliance with the public health recommendations.

ANALYTIC STRATEGY

In health psychology, two main analytic strategies can be
identified: the summary approach and the splitting approach.
The former consists of testing health behavior theories—
defined as a specific and coherent system of causal relations
among constructs—against one another. The summary approach
has been increasingly advocated by some authors to improve
cumulative knowledge in health behavior research (Noar and
Zimmerman, 2005; Weinstein and Rothman, 2005). However,
the comparative testing of whole theories has raised a number of
epistemological criticisms. As noted by Weinstein and Rothman
(2005, p. 296): “theories are not static entities to be used as
initially proposed, but rather are dynamic entities that should
evolve over time. Theory improvement is a cyclical process that
involves the specification of relations between factors, the testing
of those relations, the re-specification or rejection of initially
hypothesized principles and the testing of the new relations.”
This led some authors to promote an alternative approach,
which consists of testing competitive hypotheses drawn from
diverse models. For instance, Brewer and Gilkey (2012) have
convincingly argued that it is possible to disassemble health
behaviors theories into more elementary components so that
specific aspects from different theoretical frameworks can be
compared. In our opinion, this latter approach is more promising
for advancing the knowledge about the determinants of health
protective behaviors in response to emerging infectious diseases
than the summary approach.

METHODS

Participants and Procedures
Our data was collected through online surveys conducted among
large samples of adults residing in France (https://www.bva-
group.com/en/about-us/). The samples were recruited among
respondents aged 18–90 years old who agree to participate
regularly to surveys of customer attitudes and experiences in
exchange for financial compensation. The participants in each
of these surveys were enrolled on the basis of a stratified
sampling method to reflect the distribution of the French general
population regarding sex, age, occupation, community size, and
region based on the 2016 general census of the population
of the National Institute of Statistics and Economic Studies
(INSEE). The total samples consisted of 2,000 participants in
Survey 1 and 2,003 in Survey 2, of whom 16.9 and 15.8%,
respectively, reported to have personally suffered from signs or
symptoms indicating a possible SARS-CoV2 infection. Within
the samples, more than half of these participants were women
(52% in S1 and 52.4% in S2), and 29/29.8% had a high
socioeconomic status, 31/31.4% had a low socioeconomic status,
and another 39.7/39.2% were inactive (retired, students and
persons engaged in activities in the household) in S1 and
S2, respectively. Consistent with previous analyses of online
surveys of panelists, the participation rates were significantly
higher among people from more socioeconomically advantaged
categories. Ages ranged from 18 to 89 years, with a proportion
of participants aged 65 years or older of 23.9 and 24.0% in S1
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and S2, respectively. No significant differences were observed
regarding the sociodemographic and health characteristics of the
participants between the samples (p > 0.05). For the present
study, we analyzed data from the first two surveys of this national
study, which were administered just after the implementation of
the full lockdown (between 23 and 25 March 2020) then before
the peak of the epidemic (between 30 March and 1 April 2020)
in France. The research protocol was registered by the EHESP
School of Public Health Office for Personal Data Protections and
approved by the ethical committee of the University Hospital
Institute “Mediterranee Infection” (Marseille, France).

Measures
Compliance With Behavioral Recommendations
The dependent variable for the analyses was the adoption of a
range of preventive behaviors recommended by the public health
authorities in France to tackle the COVID-19 pandemic. These
behavioral changes were used as a proxy variable to capture
the compliance with the public health recommendations and
guidance about COVID-19. At the time of these surveys, seven
health protective behaviors were more specifically recommended
to the population to prevent the infection, including “Wash
hands often,” “Cover mouth and nose with a tissue or sleeve
when coughing or sneezing,” “Use a tissue for each sneeze then
throw it in the trash,” “Do not shake hands,” “Stay home as
much as possible,” “Avoid close contacts with other people,”
“Stay at least 1m away from other people.” In the surveys,
participants were asked whether they practiced each of these
behaviors to reduce the risk of COVID-19 infection. The possible
response options were “Yes” and “No” in Survey 1, then “Yes,
systematically,” “Yes, often,” “Yes, sometimes,” and “No, never”
in Survey 2. Given the ceiling effect observed in survey 1 (the
majority of values approached the upper limit of the scale),
responses obtained in survey 2 from these seven items were
dichotomized with the “high compliance” response option (“Yes,
systematically”) coded as 1, and the other options (“Yes, often,”
“Yes, sometimes,” and “No, never”) combined into a “lower
compliance” category coded as 0. To reduce the skewness and
increase variance of the dependent variable, we deliberately chose
not to combine the positive options (“Yes, systematically,” ‘Yes,
often,” and “Yes, sometimes”) into a “Yes” category. Indeed, data
collected through the whole surveys showed that about 90% of
the participants responded “Yes, systematically,” compared to
about 1% who responded “No, never.” Finally, the values for
each item were added to generate a cumulative score (range
0–7) that enables to measure participants’ compliance with the
behavioral recommendation.

Cognitive Factors
To assess participant’s beliefs and expectations related to the
COVID-19 epidemic, we used a wide range of constructs and
variables drawn from the leading social cognitive models of
health behavior (such as the Health Belief Model, the Protection
Motivation Theory, or the Planned Behavior Theory). This
includes perceived susceptibility (“How vulnerable do you feel
to coronavirus (COVID-19)?”) to and severity (“How severe do
you think the coronavirus (COVID-19) is?”) of the coronavirus
infection, worry (“How worried are you about getting the

coronavirus (COVID-19)?,” perceived behavioral control (“How
capable do you think you are to adopt protective behaviors?”).
These cognitive factors were assessed with single items based
on the format and phrasing of questions commonly used in the
health psychology literature (Brewer et al., 2007; Ferrer et al.,
2016). For each of them, the participants were asked to rate on an
11-point Likert scale ranging from 0 to 10 in which the meaning
of the end-point values was explicitly indicated.

We also included in the analysis four cognitive variables based
on multi-items scales, which were perceived barriers (2 items
in S1-7 items in S2, e.g. “How difficult do you think it is to
adopt improved hygiene measures to prevent the COVID-19
infection?,” Cronbach’s alpha = 0.86 and 0.73 in Survey 1 and
2, respectively) and perceived effectiveness of the preventive
behaviors recommended by the public health authorities (2
items in S1, 7 items in S2), e.g. “How effective do you think
the improved hygiene measures are to prevent the COVID-19
infection,” Cronbach’s alpha = 0.74 and 0.82 in Survey 1 and
2, respectively), perceived cause of infection (5 items in S1- 9
items in S2), e.g., “Can coronavirus be transmitted by people
without symptoms?”) and subjective norms (4 items, e.g., “Most
people who are important to me approve that I have adopted
improved hygiene measures to prevent the COVID-19 infection,”
Cronbach’s alpha= 0.75 and 0.77 in Survey 1 and 2, respectively).
In this last case, participants were asked to select one of four
response options (strongly disagree, disagree, agree, strongly
agree), and responses were summed across items to generate
scores on the scale (possible scores: 4–16).

Psychosocial Variables
Anxiety was assessed with the seven-item version of the Zigmond
and Snaith’s Hospital Anxiety and Depression scale (HAD)
(possible scores: 0–21), which had a Cronbach’s alpha of 0.82
and 0.82 in the survey 1 and 2 of the present study (Zigmond
and Snaith, 1983). Social support was measured with a set
of items measuring the various dimensions of social support
(emotional, instrumental, and informational) drawn from a
social and epidemiological cohort study carried out in Paris
(Chauvin and Parizot, 2009). As this 3-items scale showed a
low internal consistency (Cronbach’s alpha <0.60), the items
were entered separately in the analysis. Trust in government
was also assessed with two questions adapted from the existing
literature (van der Weerd et al., 2011): “How much do you trust
the authorities to inform you about the Coronavirus (COVID-
19)?,” and “How much do you trust the authorities to control
the epidemic of Coronavirus (COVID-19)?” (Cronbach’s alpha=
0.91 and 0.93 in surveys 1 and 2, respectively). Participants were
again asked to rate their response on an 11-point Likert scale
ranging from 0 (complete distrust) to 10 (complete trust). The
responses were then summed across items to generate scores on
a trust in government scale (range 0–20).

Sociocultural and Demographic Factors
The questionnaire included a wide range of items aimed at
collecting sociocultural and demographic information such as
age, gender, level of education, occupational status (student,
employed full-time, employed part-time, unemployed at present,
or retired), household income, size of household and housing
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conditions. In addition, participants were asked whether (1) since
the start of the epidemic hey had personally suffered from a range
of symptoms that can be related to a SARS-CoV2 infection (e.g.,
“fever,” “dry cough,” or “difficulty breathing”) that could indicate
a coronavirus infection (response options: “Yes,” “No,” or “Not
sure”) and whether (2) they utilized a range of healthcare service,
such as General Practitioners or Emergency services (response
options: “Yes” or “No”).

Data Analyses
Means and standard deviations were calculated for all measures
related to the social cognitive and psychosocial variables. To
compare differences in scores among participants, according
to their sociocultural, health and demographic characteristics,
adjusted Wald tests were utilized. To detect and assess
relationships between the various variables included in the
analysis, Pearson correlations were calculated. To examine
the relation between these 3 classes of determinants and
compliance with behavioral recommendations, a hierarchical
regression analysis was performed. The first step just included
the sociocultural and health variables (age, sex, socioeconomic
status, and history of COVID-19 infection) to estimate their effect
on the participants’ degree of adoption of preventive measures.
The psychosocial variables (anxiety, social support, and trust
in government) were included on the step 2, and the social
cognitive variables on step 3. The relative predictive validity of
the different types of explanations for compliance with behavioral
recommendations (i.e., sociocultural, psychosocial, and social
cognitive) was evaluated by examining the percent accounted
for each class of determinants (adjusted R² values), and the
standardized beta (β) associated with each individual variables.

Finally, to further investigate the multiple and complex
interactions among the 3 categories of determinants, we
performed a series of tests to assess indirect effects in the
context of multiple mediation through Structural Equation
Modeling (SEM) program. In accordance with the product-of-
coefficients strategy described by Preacher and Hayes (2008),
which is an extension for multiple mediator models of the classic
approach developed by Sobel, we examinedwhether sociocultural
differences in psychosocial and social cognitive variables may
explain sociocultural differences in compliance with behavioral
recommendations. Because the sociocultural characteristics
of the participants are generally not suitable variables for
intervention, it is important to determine whether other variable
account for the relation between sociodemographic variables and
preventive behaviors. The total and specific indirect effects were
evaluated by examining the asymptotic critical ratios (Z) and
Standard Errors (SE). Statistical significance was a priori defined
by a p-value below 5%. All data was treated and analyzed using
STATA (version 15).

RESULTS

Compliance With Behavioral
Recommendation
Overall, participants self-reported a very high degree of adoption
of the main behavioral recommendations provided by the public

health authorities. Indeed, the rate of adoption of each of the
seven above-mentioned recommendations was systematically
higher than 85% in both surveys, ranging from 87% for “Use a
tissue for each sneeze then throw it in the trash” in S1 to 99%
for “Wash hands often” and “Do not leave home as much as
possible” in S2. As presented in Table 1, the mean number of
recommended preventive behaviors adopted by the participants
was 6.6 (95% CI: 6.6–6.7) in Survey 1 vs. 5.7 (95% CI: 5.6–
5.7) in Survey 2. However, these scores cannot be compared
as the measurement method of the behavioral variables was
slightly modified between the two surveys, with a shift from
2 to 4 response options to reduce the ceiling effect, i.e., the
skewness and little variance observed in the compliance with
the public health recommendations in the first survey (see
Measures section). These results imply that the study explored
the determinants that divide those participants who vigorously
took preventive actions and those who less vigorously took them
during that early pandemic period.

Sociocultural Differences in the
Compliance
Table 1 shows the mean scores and 95% confidence intervals
for the various scales related to the behavioral, psychosocial,
and cognitive variables for participants according to their
sociocultural, demographic, and health characteristics. Female
participants reported a higher level of compliance with the
behavioral recommendations than their male counterparts in the
Survey 1 (M = 6.5 vs. 6.8, F(1,1999) = 35.0, p < 0.001) and in the
Survey 2 (M = 5.4 vs. 5.9, F(1,2002) = 61.1, p < 0.001). Analyses
of covariance also reveal significant differences in the compliance
with recommendations among participants as a function of their
age group. However, the age gradient in the compliance was
much less obvious in the first survey than in second survey, where
only younger age (≤ 24 years) was associated with lower score
of compliance in the former survey (M = 6.4 vs. 6.7, F(1,1999)
= 21.4, p < 0.001). Along with the methodological differences
across studies, one possible explanation for this finding is the
existence of a delayed effect of public communication about
the risk factors for COVID-19 on the adoption of preventive
behaviors. Finally, analyses of covariance show that neither the
socioeconomic status nor the history of COVID-like symptoms
were associated with the behavioral recommendations (p> 0.05).

Associations Between Behavioral,
Psychosocial, and Cognitive Variables
The correlations between the various scales related to the
behavioral, psychosocial, and cognitive factors are shown in
Table 2. Most of these variables were strongly intercorrelated.
Notably, with the notable exception of anxiety in Survey
2 (r = 0.03, p > 0.05), the compliance with behavioral
recommendations was significantly associated with all the
psychosocial/cognitive variables introduced in the analysis.
However, the value of several coefficients changed considerably
over time. Some correlations substantially increased in strength
(those related to perceived behavioral control and subjective
norms), while some others decreased across surveys (those
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TABLE 1 | (A) Means and 95% Confidence Intervals for Means on the scales (Survey 1, N = 2,000); (B) Means and 95% Confidence Intervals for Means on the scales (Survey 2, N = 2,003).

Sociocultural

and

demographic

factors

Frequencies Adoption of 7

preventive

behaviors

Anxiety

(HAD scale)

Trust in

institutions

Perceived

effectiveness of

preventive

behaviors

Perceived

barriers of

preventive

behaviors

Subjective norms Perceived

behavioral

control

Worry Perceived

severity

Perceived

susceptibility

Perceived cause

of infection

(A)

All participants 2,000 6.64

[6.61–6.68]

7.82

[7.63–8.01]

10.85

[10.61–11.09]

6.84

[6.81–6.87]

1.63

[1.53–1.72]

14.13

[14.05–14.21]

8.61

[8.53–8.68]

7.42

[7.32–7.51]

8.1

[8.02–8.18]

5.79

[5.66–5.91]

8.54

[8.50–8.58]

Gender F (1, 1999) =

35.0***

F (1, 1999)
= 59.7***

F (1, 1855) = 5.3* F (1, 1830)
= 22.1***

F (1, 1999) =

10.9***

F (1, 1999)
= 21.6***

F (1, 1957) = 17.6

***

F (1, 1961)
= 27.1***

F (1, 1944) =

32.5***

F (1, 1846) = 1.29 F (1, 1999) = 10.4**

Male 960 6.53

[6.47–6.59]

7.06

[6.79–7.32]

11.14

[10.79–11.48]

6.76

[6.71–6.82]

1.79

[1.65–1.94]

13.93

[13.81–14.06]

8.45

[8.34–8.55]

7.15

[7.01–7.29]

7.85

[7.73–7.97]

5.71

[5.52–5.90]

8.48

[8.41–8.54]

Female 1,040 6.75

[6.70–6.79]

8.51

[8.25–8.77]

10.6

[10.27–10.90]

6.91

[6.88–6.94]

1.48

[1.36–1.60]

14.32

[14.21–14.42]

8.75

[8.65–8.84]

7.66

[7.53–7.78]

8.33

[8.22–8.44]

5.86

[5.68–6.03]

8.60

[8.56–8.65]

Age group F (4,1996) = 2.5* F (4,1996) = 17.5*** F (4,1852) = 6.2*** F (4,1827) = 5.9*** F (4,1996) = 9.6*** F (4,1996) = 12.2*** F (4,1954) = 7.9*** F (4,1958) = 4.6*** F (4,1941) = 9.8*** F (4,1843) = 43.0*** F (4,1996) = 2.31

18–24 196 6.40

[6.22–6.59]

8.90

[8.29–9.51]

11.36

[10.64–12.09]

6.69

[6.56–6.83]

1.95

[1.63–2.27]

13.74

[13.44–14.04]

8.26

[7.98–8.53]

6.91

[6.57–7.26]

7.55

[7.25–7.85]

4.84

[4.42–5.25]

8.33

[8.14–8.51]

25–34 306 6.66

[6.55–6.76]

8.65

[8.15–9.14]

10.40

[9.80–11.00]

6.70

[6.58–6.81]

2.08

[1.82–2.34]

13.77

[13.55–13.98]

8.48

[8.28–8.67]

7.23

[7.00–7.46]

7.85

[7.64–8.07]

4.82

[4.49–5.14]

8.58

[8.48–8.69]

35–49 508 6.67

[6.60–6.73]

8.25

[7.87–8.64]

10.25

[9.78–10.72]

6.86

[6.81–6.91]

1.76

[1.57–1.95]

13.99

[13.83–14.14]

8.48

[8.33–8.62]

7.39

[7.20–7.58]

7.98

[7.81–8.16]

5.43

[5.17–5.69]

8.52

[8.45–8.59]

50–64 512 6.70

[6.65–6.75]

7.48

[7.12–7.83]

10.67

[10.21–11.14]

6.88

[6.84–6.93]

1.43

[1.26–1.61]

14.32

[14.18–14.47]

8.68

[8.55–8.81]

7.66

[7.48–7.84]

8.36

[8.20–8.51]

6.02

[5.78–6.27]

8.60

[8.54–8.67]

65 + 478 6.65

[6.59–6.71]

6.71

[6.37–7.06]

11.73

[11.27–12.20]

6.93

[6.89–6.97]

1.26

[1.09–1.43]

14.5

[14.34–14.65]

8.89

[8.77–9.01]

7.52

[7.33–7.72]

8.34

[8.19–8.49]

6.93

[6.72–7.14]

8.57

[8.50–8.64]

Socioeconomic

status

F (2,1998) = 2.06 F (2,1998) = 16.5***F (2,1854) = 5.70*** F (2,1829) = 3.6* F (2,1998) = 3.9* F (2,1998) = 5.4** F (2,1956) = 4.5* F (2,1960) = 1.54 F (2,1943) = 3.4* F (2,1845) = 0.79 F (2,1998) = 13.3***

High 962 6.62

[6.58–6.67]

7.27

[7.01–7.54]

11.22

[10.89–11.55]

6.86

[6.82–6.90]

1.50

[1.38–1.62]

14.26

[14.15–14.38]

8.70

[8.60–8.79]

7.34

[7.21–7.48]

8.00

[7.88–8.12]

5.87

[5.69–6.05]

8.64

[8.60–8.69]

Low 805 6.69

[6.63–6.74]

8.23

[7.94–8.52]

10.61

[10.23–10.98]

6.80

[6.75–6.86]

1.71

[1.55–1.87]

14.05

[13.92–14.18]

8.47

[8.35–8.59]

7.52

[7.37–7.67]

8.23

[8.10–8.36]

5.71

[5.52–5.91]

8.47

[8.41–8.53]

Inactive 233 6.57

[6.44–6.71]

8.70

[8.13–9.28]

10.02

[9.27–10.76]

6.91

[6.85–6.96]

1.89

[1.58–2.20]

13.88

[13.64–14.13]

8.67

[8.46–8.89]

7.39

[7.08–7.69]

8.10

[7.85–8.34]

5.68

[5.27–6.10]

8.36

[8.22–8.51]

Covid−19

symptoms

F (1, 1999) = 1.88 F (1, 1999) =

36.3 ***

F (1, 1855) =

10.9***

(1,1830) = 1.78 F (1, 1999) = 1.37 F (1, 1999) = 1.62 F (1, 1957) = 0.68 F (1, 1961) = 3.28 F (1, 1944) = 1.56 F (1, 1846) = 15.45 F (1, 1999) = 0.13

No 1,724 6.65

[6.62–6.69]

7.58

[7.38–7.78]

11.01

[10.76–11.26]

6.85

[6.82–6.88]

1.65

[1.55–1.75]

14.16

[14.07–14.24]

8.62

[8.54–8.69]

7.38

[7.28–7.49]

8.08

[7.99–8.17]

5.68

[5.55–5.82]

8.54

[8.50–8.58]

Yes 276 6.58

[6.47–6.68]

9.29

[8.77–9.81]

9.82

[9.16–10.48]

6.78

[6.67–6.88]

1.50

[1.27–1.73]

14.00

[13.77–14.23]

8.53

[8.33–8.73]

7.63

[7.38–7.87]

8.23

[8.01–8.45]

6.41

[6.07–6.74]

8.56

[8.45–8.67]

(Continued)
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TABLE 1 | Continued

Sociocultural

and

demographic

factors

Frequencies Adoption of 7

preventive

behaviors

Anxiety

(HAD scale)

Trust in

institutions

Perceived

effectiveness of

preventive

behaviors

Perceived

barriers of

preventive

behaviors

Subjective norms Perceived

behavioral

control

Worry Perceived

severity

Perceived

susceptibility

Perceived cause

of infection

(B)

All participants 2,003 5.66

[5.58–5.73]

7.31

[7.13–7.50]

11.03

[10.80–11.27]

7.67

[7.59–7.75]

5.23

[5.10–5.37]

14.46

[14.39–14.54]

8.52

[8.45–8.59]

7.39

[7.29–7.48]

8.22

[8.14–8.30]

5.71

[5.57–5.84]

4.56

[4.53–4.59]

Gender F (1, 2002) =

61.1***

F (1, 2002)
= 45.7***

F (1, 1930) = 4.7* F (1, 1910)
= 13.7***

F (1, 1965) =

46.9***

F (1, 2002)
= 28.5***

F (1, 1972) =

27.7***

F (1, 1983)
= 12.2***

F (1, 1983) =

13.7***

F (1, 1863) = 1.94 F (1, 2002) = 1.23

Male 954 5.35

[5.24–5.85]

6.66

[6.40–6.91]

10.76

[10.40–11.11]

7.51

[7.38–7.63]

5.71

[5.53–5.90]

14.26

[14.14–14.37]

8.33

[8.22–8.44]

7.20

[7.05–7.35]

8.06

[7.94–8.19]

5.81

[5.62–6.00]

4.54

[4.49–4.59]

Female 1,049 5.94

[5.47–6.03]

7.91

[7.65–8.14]

11.28

[10.97–11.59]

7.81

[7.71–7.92]

4.80

[4.62–4.99]

14.65

[14.56–14.75]

8.70

[8.62–8.79]

7.55

[7.43–7.68]

8.36

[8.26–8.47]

5.62

[5.43–5.80]

4.58

[4.54–4.62]

Age group F (4,1999) = 7.7*** F (4,1999) = 7.7*** F (4,1927) = 6.6*** F (4,1907) = 15.6*** F (4,1962) = 0.89 F (4,1999) = 12.7*** F (4,1969) = 9.1*** F (4,1980) = 11.4***F (4,1980) = 10.8***F (4,1860) = 50.8*** F (4,1999) = 2.29

18–24 173 5.13

[4.84–5.42]

7.54

[6.90–8.18]

10.88

[10.15–11.60]

7.39

[7.13–7.65]

5.53

[5.10–5.96]

14.09

[13.84–14.34]

8.51

[8.25–8.78]

6.39

[6.00–6.78]

7.59

[7.30–7.89]

4.05

[3.61–4.50]

4.61

[4.50–4.72]

25–34 294 5.53

[5.33–5.74]

7.94

[7.48–8.41]

10.83

[10.22–10.22]

7.44

[7.23–7.66]

5.23

[4.91–5.55]

14.43

[14.23–14.62]

8.25

[8.06–8.45]

7.16

[6.92–7.41]

8.00

[7.79–8.21]

4.8

[4.46–5.14]

4.63

[4.55–4.71]

35–49 533 5.60

[5.46–5.75]

7.83

[7.47–8.18]

10.51

[10.02–10.02]

7.47

[7.31–7.63]

5.24

[4.99–5.50]

14.25

[14.10–14.39]

8.36

[8.23–8.50]

7.38

[7.19–7.56]

8.17

[8.02–8.33]

5.38

[5.11–5.64]

4.59

[4.53–4.66]

50–64 523 5.77

[5.63–5.90]

6.8

[6.45–7.15]

10.75

[10.29–10.29]

7.67

[7.50–7.85]

5.28

[5.02–5.55]

14.50

[14.36–14.64]

8.56

[8.44–8.69]

7.61

[7.43–7.80]

8.35

[8.20–8.51]

6.10

[5.85–6.35]

4.5

[4.44–4.57]

65 + 480 5.91

[5.78–6.03]

6.79

[6.42–7.17]

12.07

[11.62–11.62]

8.14

[8.01–8.27]

5.05

[4.77–5.34]

14.84

[14.72–14.97]

8.83

[8.71–8.96]

7.73

[7.54–7.91]

8.54

[8.40–9.68]

6.93

[6.70–7.15]

4.53

[4.46–4.59]

Socioeconomic

status

F (2,2001) = 1.63 F (2,2001) = 10.1***F (2,1929) = 19.2*** F (2,1909) = 6.6** F (2,1964) = 2.60 F (2,2001) = 4.7** F (2,1971) = 4.7** F (2,1982) = 3.9* F (2,1982) = 1.78 F (2,1862) = 3.4* F (2,2001) = 6.2**

High 974 5.66

[5.56–5.77]

6.95

[6.69–7.20]

11.77

[11.45–12.09]

7.81

[7.70–7.92]

5.39

[5.21–5.57]

14.58

[14.48–14.68]

8.61

[8.52–8.70]

7.44

[7.30–7.57]

8.20

[8.10–8.31]

5.78

[5.60–5.96]

4.61

[4.57–4.66]

Low 794 5.60

[5.48–5.73]

7.83

[7.54–8.13]

10.22

[9.83–10.62]

7.48

[7.34–7.62]

5.09

[4.87–5.30]

14.34

[14.22–14.46]

8.38

[8.26–8.50]

7.45

[7.29–7.61]

8.30

[8.17–8.43]

5.78

[5.56–6.00]

4.49

[4.43–4.54]

Inactive 235 5.81

[5.62–6.00]

7.12

[6.57–7.67]

10.54

[9.87–11.21]

7.66

[7.43–7.89]

5.06

[4.66–5.46]

14.39

[14.18–14.61]

8.63

[8.42–8.83]

6.97

[6.67–7.28]

8.05

[7.81–8.28]

5.18

[4.74–5.61]

4.59

[4.49–4.68]

Covid−19

symptoms

F (1, 2002) = 1.09 F (1, 2002) =

2 6.2***

F (1, 1930) = 4.28 F (1, 1910) = 9.8** F (1, 1965) = 1.09 F (1, 2002) = 0.27 F (1, 1972) = 2.57 F (1, 1983) = 1.12 F (1, 1983) = 0.39 F (1, 1863)
= 14.9***

F (1, 2002) = 0.03

No 1,719 5.64

[5.56–5.72]

7.10

[6.91–7.30]

11.13

[10.88–11.39]

7.72

[7.64–7.81]

5.26

[5.12–5.41]

14.47

[14.39–14.55]

8.55

[8.48–8.62]

7.37

[7.26–7.47]

8.23

[8.15–8.32]

5.60

[5.46–5.75]

4.56

[4.53–4.60]

Yes 284 5.75

[5.56–5.94]

8.56

[8.04–9.09]

10.40

[9.76–11.05]

7.32

[7.08–7.56]

5.06

[4.71–5.41]

14.42

[14.22–14.61]

8.36

[8.14–8.58]

7.51

[7.26–7.76]

8.16

[7.95–8.37]

6.31

[5.98–6.64]

4.56

[4.47–4.64]

***p < 0.001; **p < 0.01; *p < 0.05.
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TABLE 2 | (A) Pearson Correlations between the various Factors (Survey 1, N = 2,000); (B) Pearson Correlations Between the various Factors (Survey 2, N = 2,003).

Adoption of

preventive

behaviors

Anxiety Trust

in institutions

Perceived

susceptibility

Perceived

severity

Worry Perceived

cause of

infection

Perceived

behavioral

control

Perceived

barriers of

PB

Perceived

effectiveness

of PB

Subjective

norms

(A)

Adoption of preventive behaviors – 0.05* 0.08** 0.08*** 0.20*** 0.16*** 0.22*** 0.16*** −0.08*** 0.51*** 0.27***

Anxiety – −0.17*** 0.22*** 0.18*** 0.41*** −0.06** −0.13*** 0.21*** −0.03 −0.05*

Trust in institutions – −0.02 0.03 −0.03 −0.05* 0.14*** −0.03 0.09*** 0.20***

Perceived susceptibility – 0.28*** 0.29*** -0.03 0.07** 0.03 0.04 0.07**

Perceived severity – 0.57*** 0.08*** 0.34*** −0.14*** 0.20*** 0.18***

Worry – 0.08*** 0.21*** −0.02 0.13*** 0.15***

Perceived cause of infection – 0.14*** −0.19 *** 0.21*** 0.14***

Perceived behavioral control – −0.21*** 0.17*** 0.27***

Perceived barriers of PB – −0.12*** −0.09***

Perceived effectiveness of PB – 0.29***

Subjective norms –

(B)

Adoption of preventive behaviors – 0.03 0.07** 0.08** 0.25*** 0.22*** 0.11*** 0.29*** −0.06** 0.22*** 0.36***

Anxiety – −0.12*** 0.25*** 0.24*** 0.42*** −0.01 −0.07** 0.14*** −0.11*** −0.05*

Trust in institutions – 0.02 0.08*** 0.03 −0.01 0.15*** 0.10*** 0.48*** 0.19***

Perceived susceptibility – 0.35*** 0.32*** −0.03 0.09*** 0.05* 0.05* 0.06**

Perceived severity – 0.59*** 0.06** 0.37*** 0.01 0.23*** 0.27***

Worry – 0.08*** 0.24*** 0.06** 0.15*** 0.21***

Perceived cause of infection – 0.09*** −0.09*** 0.02 0.07**

Perceived behavioral control – −0.08*** 0.34*** 0.33***

Perceived barriers of PB – 0.07 −0.04

Perceived effectiveness of PB – 0.31***

Subjective norms –

Prob (> F): *p < 0.05; **p < 0.01; ***p < 0.001.
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related to perceived cause of infection and perceived effectiveness
of preventive behaviors). These results indicate that the weight of
the main cognitive factors implicated in the behavioral decision-
making tended to change during the early phase of the lockdown.

Then, a hierarchical regression analyses was performed to test
the predictors of compliance with behavioral recommendations
and guidelines during the study period. Following initial bivariate
analyses, a series of multivariable model that considered the
predictors in the same theoretical class (i.e., sociocultural,
psychosocial, and social cognitive) were employed with the
number of protective behaviors recommended by the public
health authorities as the dependent variable. The regression
coefficients (β) and the variance explained for each class
of predictors are displayed in Table 3. Sociocultural variables
were entered on step 1, psychosocial variables on step 2, and
cognitive variables on step 3. The number of protective behaviors
recommended by the public health authorities measuring the
participants’ compliance with the behavioral regulations and
guidelines was the dependent variable.

In survey 1, sociocultural variables accounted for 3% of the
variance on the step 1 of the regression (R² = 0.03, F(8,1991) =
7.78, p < 0.0001), although only sex and age were significant
predictors of compliance with behavioral recommendations.
Thus, younger and male participants were less likely to report
engagement in preventive behaviors. Age and sex remained
significant predictors after psychosocial factors were entered on
step 2 (R² change = 0.01, LR chi2(5) = 22.64, p < 0.0005), along
with trust in institutions (β = 0.08, p < 0.01). Social cognitive
variables were entered on step 3 and produced a significant
increasing in the variance explained (R² change = 0.23, LR
chi2(8) = 536.31, p < 0.0001). Given the significant reduction in
the regression coefficients associated with age and gender, this
suggests that the social cognitive variables mediated the effect
of on compliance with behavioral recommendations. The final
model accounted for 27% of variance (R² = 0.27, F(21,1978) =
34.26, p < 0.0001), with perceived causes of infection, perceived
effectiveness of preventive behaviors, and subjective norms as
most significant predictors (β = 0.13, 0.37, and 0.13, respectively,
all p < 0.001).

In survey 2, sociocultural variables accounted for 6% of the
variance on the step 1 of the regression (R² = 0.06, F(8,1994) =
16.17, p < 0.0001). Both sex and age were significant predictors
of compliance with behavioral recommendations, along with
an inactive SES. Interestingly, the older the participants, the
more likely they were to report engagement in preventive
behaviors recommended by the public health authorities. All
the sociocultural variables remained predictive of compliance
after the psychosocial variables were entered into the model.
Congruent with survey 1, inclusion of these variables only added
1% to the explained variance (R² change = 0.01, LR chi2(5)
= 20.06, p < 0.002). Trust in institutions was independently
predictive of the level of compliance among participants
(β = 0.07, p < 0.01), such that those who trust the authorities
were a bit more likely to report the engagement in preventive
behaviors, and emotional support was also marginally predictive
(β = 0.06, p < 0.05). Cognitive variables were entered on step
3, and again substantially increased the explained variance to a

total of 30% (R² = 0.30, F(21,1981) = 41.08, p < 0.0001). In order
of magnitude, subjective norms, perceived behavioral control,
perceived cause of infection, and perceived barriers of preventive
behaviors were independently predictive of compliance (β =

0.33, 0.18, 0.08, and 0.07, respectively, all p < 0.001). However,
it should be noted that the findings of the survey 2 were less
convincing with respect to the hypothesis that social cognitive
variables would mediate the effect of sociocultural variables
on the reported engagement in preventive behaviors. Indeed,
controlling for both psychosocial and cognitive variables, sex and
age still exerted a highly significant influence on compliance with
behavioral recommendations.

Mediation Analyses
To test the hypothesis that social cognitive variables mediate
the observed effect of sex and age on the compliance with
the behavioral regulations and guidelines, we used a SEM
program assessing the indirect effects in multiple mediators
models. The results of these analyses (SEs, critical ratios
and p-value) are reported in Table 4. In survey 1, by order
of magnitude, perceived effectiveness of preventive behaviors,
subjective norms, perceived severity, and perceived causes
of infection significantly mediated the relation between the
participants’ sex and engagement in preventive behaviors (Z =

4.61, 3.84, 3.04, and 2.92, respectively, all p < 0.01). Altogether,
these four social cognitive variables accounted for 53% of the
total effect of sex on compliance. It was also found that, by
order of magnitude, perceived causes of infection, subjective
norms, perceived susceptibility, and perceived effectiveness of
preventive behaviors significantly mediated the effect on age on
compliance with behavioral recommendations (Z = 3.16, 2.65,
2.75, 2.30, and 2.50, respectively, all p < 0.01). These five social
cognitive variables accounted for 51% of the total effect of age
on compliance.

In survey 2, subjective norms, perceived behavioral control,
perceived barriers to preventive behaviors, and perceived severity
of COVID-19 were found to significantly mediate the effect of
sex on the behavioral response of participants (Z = 5.40, 4.51,
3.43, and 3.07, respectively, all p < 0.01). These four social
cognitive variables accounted for 47% of the total effect of age
on compliance. By contrast, only subjective norms and perceived
severity of the disease significantly mediated the relation between
and engagement in preventive behaviors (Z = 2.99, and 3.44,
respectively, all p < 0.01). These two social cognitive variables
accounted for 36% of the total effect of age on compliance
with behavioral recommendations. Overall, these results confirm
that the effect of gender and age on the adoption of preventive
behaviors recommended by the public health authorities is
mediated to a large extent by a few social cognitive variables(from
38 to 53%), including systematically to the social norms perceived
by the participants.

DISCUSSION

In the absence of effective pharmaceutical interventions, such
as vaccines or antiviral medicines, the COVID-19 pandemic has
required rapid and massive changes in individual and social
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TABLE 3 | (A) Hierarchical regression of compliance with public health recommendations on sociocultural, psychosocial, and social cognitive variables (survey 1, N =

2,000); (B) Hierarchical regression of compliance with public health recommendations on sociocultural, psychosocial and social cognitive variables (survey 2, N = 2,003).

B (step 1) B (step 2) B (step 3) 1R2 for stepa Totalb R2

(A)

1 Sociocultural and demographic factors 0.03***

Gender Male (ref.)

Female 0.13*** 0.12*** 0.05*

Age group 18–24 (ref.)

25–34 0.11** 0.12** 0.10**

35–49 0.14*** 0.15*** 0.08*

50–64 0.16*** 0.17*** 0.07*

65 + 0.12** 0.14** 0.02

Socioeconomic status High (ref.)

Low 0.03 0.04 0.06*

Inactive 0.00 0.01 −0.01

Covid-19 symptoms No (ref.)

Yes −0.03 −0.03 −0.03

2 Psychosocial factors 0.01*** 0.04***

Anxiety 0.04 0.04

Trust in institutions 0.08** 0.03

Social support—instrumental No (ref.)

Yes 0.00 0.01

Social support—informational No (ref.)

Yes 0.03 0.04

Social support—emotional No (ref.)

Yes 0.04 −0.00

3 Cognitive factors 0.23*** 0.27***

Perceived susceptibility 0.05*

Perceived severity 0.05*

Worry 0.00

Perceived cause of infection 0.13***

Perceived behavioral control 0.03

Perceived barriers of PB −0.01

Perceived effectiveness of PB 0.37***

Subjective norms 0.13***

(B)

1 Sociocultural and demographic factors 0.06***

Gender Male (ref.)

Female 0.19*** 0.18*** 0.09***

Age group 18–24 (ref.)

25–34 0.14*** 0.14*** 0.10**

35–49 0.21*** 0.22*** 0.16***

50–64 0.26*** 0.27*** 0.18***

65 + 0.29*** 0.29*** 0.17***

Socioeconomic status High (ref.)

Low −0.01 0.00 0.02

Inactive 0.07** 0.09** 0.07**

Covid-19 symptoms No (ref.)

Yes 0.04 0.04* 0.04*

(Continued)
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TABLE 3 | Continued

(B)

B (step 1) B (step 2) B (step 3) 1R2 for stepa Totalb R2

2 Psychosocial factors 0.01** 0.07***

Anxiety 0.00 0.00

Trust in institutions 0.07** −0.02

Social support—instrumental No (ref.)

Yes −0.04 −0.02

Social support—informational No (ref.)

Yes 0.02 0.04

Social support—emotional No (ref.)

Yes 0.06* −0.02

3 Cognitive factors 0.23*** 0.30***

Perceived susceptibility −0.02

Perceived severity 0.07**

Worry 0.04

Perceived cause of infection 0.08***

Perceived behavioral control 0.18***

Perceived barriers of PB −0.07***

Perceived effectiveness of PB 0.05*

Subjective norms 0.33***

*p < 0.05; **p < 0.01; ***p < 0.001.
a1R2 for step (Likelihood-ratio test), step 1 vs. 2: LR chi2 (5) = 22.64, p < 0.0005; step 2 vs. 3: LR chi2 (8) = 536.31, p < 0.0001.
bTotal R2, step 1: F(8,1991) = 7.78, p < 0.0001; step 2: F(13,1986) = 6.57, p < 0.0001; step3: F(21,1978) = 34.26, p < 0.0001.
c1R2 for step (Likelihood-ratio test), step 1 vs. 2: LR chi2 (5) = 20.06, p < 0.002; step 2 vs. 3: LR chi2(8) = 578.07, p < 0.0001.
dTotal R2, step 1: F(8,1994) = 16.17, p < 0.0001; step 2: F(13,1989) = 11.57, p < 0.0001; step3: F(21,1981) = 41.08, p < 0.0001.

behaviors in order to control and prevent the spread of the
disease around the world. Over the course of the last few
months, most epidemiologists and public health experts argued
that large-scale adoption of health protective measures related
to hygiene and physical distancing was a crucial strategy for
reducing the rate of morbidity and mortality from COVID-19.
Nevertheless, the promotion of social isolation for the sake of
health protection interferes with the fundamental human need
to connect, communicate, and interact with others, which is
generally associated with better mental and physical health status
(Cowling et al., 2020). Therefore, this unexpected and unique
situation in the modern age of public health systems has posed a
considerable economic, psychological, and behavioral burden on
individuals and communities in both developed and developing
countries. Noticeably, the pandemic has led some experts to
consider that refusal or hesitancy to comply with the behavioral
recommendations and guidelines of governments and public
health authorities may represent a major “threat to national
health and security” (Mansdorf, 2020). Thus, in many countries
like France, it has been assumed by policy-makers and medical
experts that the required shifts in behavioral patterns within the
population could not be solely achieved through the development
of education and awareness campaigns promoting a range
of preventive behaviors. This assumption caused the French
government to declare the state of national emergency, which
permits the implementation of significant behavioral change by
law reinforcement. However, for the nations who particularly

value individual freedom and display weaker social norms and
conventions, the compliance with a range of preventive measures
which seriously restricts the protection of fundamental civil
liberties remains challenging (Van Bavel et al., 2020). Overall, our
data did not support the assumption that non-compliance with
recommendations and regulations represented a genuine threat
to public health in France. On the contrary, a very large majority
of participants reported in both surveys that they have adopted
the health protective behaviors which were recommended in the
guidelines provided by the public health authorities, regardless
of their coercive or non-coercive nature. Overall, these results
question the pessimistic view on the capacity of people from
“permissive” societies to adapt significantly their social behaviors
and norms in the face of a serious emerging health threat. In
line with our findings, a vast international study of approximately
8,000 individuals across 70 nations, conducted after the lockdown
orders, showed that French respondents were significantly more
likely to report changes in their behavior and compliance with
the guidelines provided by the public health authorities than
English or German respondents (Clark et al., 2020). This might
be very surprising for many observers as French culture is often
depicted as a very individualistic one, with lower commitment of
the citizens in social norms and higher tolerance for “deviance,”
especially when compared to some other European cultures
(Germany, Norway, Portugal).

Unsurprisingly, there were however significant individual
differences in the degree of compliance with these
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TABLE 4 | (A) Mediation analysis with SEM (structural equation modeling) examining the indirect effects of gender and age group on adoption of prevention behaviors (PB) through cognitive factors (study 1, N =

2,000); (B) Mediation analysis with SEM (structural equation modeling) examining the indirect effects of gender and age group on adoption of prevention behaviors (PB) through cognitive factors (study 2, N = 2,003).

Indirect effect

IV M Coeff. S.E. Z p-value CI (95%) inf sup % of total effect

(A)

Gender Perceived effectiveness

of PB

0.061 0.013 4.61 0.000 0.035 0.087 28.4%

Gender Subjective norms 0.022 0.006 3.84 0.000 0.011 0.034 10.3%

Gender Perceived cause of infection 0.015 0.005 2.92 0.004 0.005 0.024 6.8% CI (95%)

Gender Perceived susceptibility 0.002 0.002 0.96 0.335 −0.002 0.005 0.7% Coeff. S.E. Z p-value inf sup

Gender Perceived severity 0.015 0.005 3.04 0.002 0.005 0.025 7.0% Direct effect 0.101 0.031 3.23 0.001 0.040 0.162

Total indirect effect 0.115 0.016 7.34 0.000 0.084 0.145 53.2% Total effect 0.216 0.034 6.33 0.000 0.149 0.282

Age group Perceived effectiveness

of PB

0.223 0.089 2.50 0.012 0.048 0.397 20.4%

Age group Subjective norms 0.098 0.037 2.65 0.008 0.025 0.170 8.9%

Age group Perceived cause of infection 0.108 0.034 3.16 0.002 0.041 0.175 9.9% CI (95%)

Age group Perceived susceptibility 0.057 0.025 2.30 0.021 0.008 0.106 5.2% Coeff. S.E. Z p-value inf sup

Age group Perceived severity 0.074 0.027 2.75 0.006 0.021 0.126 6.8% Direct effect 0.533 0.209 2.55 0.011 0.124 0.942

Total indirect effect 0.559 0.106 5.26 0.000 0.351 0.768 51.2% Total effect 1.092 0.230 4.75 0.000 0.642 1.543

(B)

Gender Subjective norms 0.141 0.026 5.40 0.000 0.090 0.192 24.0%

Gender Perceived behavioral control 0.070 0.016 4.51 0.000 0.040 0.101 11.9%

Gender Perceived cause of infection 0.007 0.006 1.14 0.254 −0.005 0.018 1.1%

Gender Perceived barriers of PB 0.038 0.011 3.43 0.001 0.016 0.059 6.4% CI (95%)

Gender Perceived effectiveness

of PB

0.011 0.006 1.74 0.082 −0.001 0.024 1.9% Coeff. S.E. Z p-value inf sup

Gender Perceived severity 0.030 0.010 3.07 0.002 0.011 0.049 5.1% Direct effect 0.291 0.064 4.56 0.000 0.166 0.415

Total indirect effect 0.296 0.033 8.98 0.000 0.231 0.361 50.5% Total effect 0.587 0.069 8.48 0.000 0.451 0.722

Age group Subjective norms 0.540 0.180 2.99 0.003 0.186 0.894 24.7%

Age group Perceived behavioral control -0.027 0.097 −0.280 0.778 −0.218 0.163 −1.3%

Age group Perceived cause of infection −0.045 0.043 −1.06 0.290 −0.129 0.039 −2.1%

Age group Perceived barriers of PB 0.059 0.048 1.23 0.219 −0.035 0.152 2.7% CI (95%)

Age group Perceived effectiveness

of PB

0.043 0.031 1.42 0.157 −0.017 0.103 2,0% Coeff. S.E. Z p-value inf sup

Age group Perceived severity 0.256 0.074 3.44 0.001 0.110 0.401 11.7% Direct effect 1.365 0.450 3.04 0.002 0.484 2.249

Total indirect effect 0.825 0.228 3.62 0.000 0.378 1.272 37.7% Total effect 2.190 0.496 4.41 0.000 1.217 3.162

IV, independent variable; M, potential mediator; DV, dependent variable (number of preventive behaviors adopted).
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recommendations that requires a better understanding in
order to design and develop relevant behavioral interventions.
As noted by Van Bavel et al. (2020: 460), “the social and
behavioral sciences can provide valuable insights for managing
the pandemic and its impacts.” The purpose of our research was
to examine the role of a variety of sociocultural, psychosocial,
and cognitive factors in the adoption of the preventive behavior
recommended or imposed by the public health authorities. On
the one hand, the results confirm some expected sociocultural
and demographic variations in the French population as men
and younger adults were less likely to follow the guidelines
aiming to contain the spread of COVID-19. On the other hand,
among the psychosocial variables included in the analyses, only
the trust in government was found to be associated with the
self-reported engagement in preventive behaviors promoted
by the authorities across surveys. Even though the adoption of
preventive behaviors was significantly higher among participants
who were more anxious and had more trust in government, this
did not seem to explain directly their higher level of compliance
with recommendations. As shown by the hierarchical regression
analysis, there were either much less (survey 2) or no longer
(survey 1) significant differences in compliance with behavioral
recommendations across the subgroups of participants after
incorporating these factors in the overall model, which give
strong empirical support the assumption that differences in
beliefs and expectations are a fundamental pathway to social
differences in preventive behaviors. Further mediation analyses
using SEM programs shows that social cognitive variables
mediate about 50% of the effect of sex on the compliance with
the behavioral recommendations, while they mediate from to
38 to 51% of effect of age on the same variable, in Survey 2 and
Survey 1, respectively.

As pointed out earlier, only the incorporation of the
sociocognitive variables in the regression analysis was actually
found to considerably improve the explanatory power of the
model (with a R² change = 23% in both surveys). This result
indicates that sociocognitive factors might play a substantially
more important role than sociocultural and psychosocial factors
in the adoption of preventive health behaviors. That does not
necessarily mean that more distal factors derived from more
general social psychological theories, such as trust or anxiety,
should be neglected as they might have more stable influence
on preventive behaviors over time (Plohl and Musil, 2020;
Roozenbeek et al., 2020). Nevertheless, this makes it crucial
to determine what are the most influential socio-cognitive
factors implicated in the behavioral decision-making in response
to the COVID-19 pandemic. Noticeably, the data collected
in the research show a significant shift over time since the
perceived effectiveness of the preventive behaviors—and to
a lesser extent the subjective norms—were by far the most
influential determinants of compliance in the first survey, while
the subjective norms represented in the overall model the most
important predictor in the second survey. This finding suggests
that the perceived behavioral norms play a growing role in the
compliance with the recommendations by the health authorities
during the early phase of the lockdown, and therefore should be
one of the main targets of public health interventions aiming to

promote risk reduction measures. Although this factor has been
largely neglected in the previous research devoted to the H1N1
pandemic (Bish and Michie, 2010; Brien et al., 2012), this result
is not a surprise as many other researchers have suggested that
health preventive behavior is strongly influenced by social norms
(Reid et al., 2010; Sheeran et al., 2016; Raude et al., 2019).

Limitations
This study may be prone to a number of methodological
limitations, which are common in questionnaire survey, such
as the discrepancy between actual and self-reported health
behaviors which are caused by the social desirability bias in
response to some questions (King and Bruner, 2000). However,
it should be noted that responses to online and self-administered
questionnaire seem to be less biased than to face-to-face or
telephone interviews. For instance, Weinstein and his colleagues
found in a review of literature on smoker’s risk perceptions
that respondents were more likely to reveal their unrealistic
optimism in self-administrated questionnaire than in face-to-face
interviews (Weinstein et al., 2005). Furthermore, the unexpected
high rate of compliance observed through our cross-sectional
surveys within the French population can be externally validated
by other types of data documenting the dramatic change in
social and individual behaviors, such as those related to mobility
or road traffic. According to a recent report by the National
Institute of Road Safety, the France’s lockdown order on March
17 has had the unprecedented effect of dividing the number of
traffic accidents by four, as well as crash-related injuries and
fatalities by more than two, when compared to the previous
years (Les Décodeurs, 2020). In the same vein, the mobility
data collected by Google in France among Android mobile users
show a sharp drop in attendance at grocery and pharmacy
(−72%), parks (−82%), and transit stations (−87%) 2 weeks
after the implementation of the lockdown (GOOGLE, 2020). By
and large, this objective data confirm the high rate of adoption
of public health recommendations and regulations revealed by
our surveys.

Another methodological limitation derived from the
utilization of single items in our surveys to represent some
key concepts related to the social cognitive approach, such
as the perceived susceptibility or the perceived severity of
COVID-19. As underlined by McIver and Carmines (1981), the
biggest problem with single item measures is that one cannot
estimate their measurement properties, including their reliability
and validity. Moreover, it should be noted that self-reported
engagement in preventive behaviors recommended by the public
authorities was used in our studies as an indirect measure
of the “compliance” within the French population. Hence
some divergences may have occurred between the concept
and its measurement as taking a specific preventive actions
does not necessarily imply that participants wanted to comply
with the health recommendations. Finally, the three classes of
explanatory variables addressed in the analysis included a limited
range of potential predictors, so that some other important
social and psychological factors related to health behaviors
might have been neglected in the analysis. This is because we
constrained ourselves to limit the number of items included in
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the questionnaire in order to ensure high completion rates, as
well as the quality of the collected data.

CONCLUSION

To conclude, congruent with the results of international studies
conducted during the same period (Clark et al., 2020), our
study show that the French population exhibited a high
rate of compliance with the public health recommendations
and guidelines, which questions the pessimistic view on the
capacity of French people to adapt significantly and quickly
their social norms in the face of a serious health threat.
Spite of a high rate of compliance in the whole population,
some expected differences were observed among the subgroups
in terms of behavioral response to the COVID-19, with the
men and younger participants being less likely to comply
with the recommendations. However, when the sociocognitive
variables were entered into the overall model, in particular
the subjective norms, the regression coefficients for both the
sociocultural and psychosocial factors were either substantially
lower or no longer significant, demonstrating that these latter
variables were more indirect than direct predictors of compliance
with recommendations. This suggests that people’s behaviors
associated with COVID-19 might be amenable to improvement.
Rather than appealing to fear of punishment or harm, we
would encourage policy-makers and public health experts
based on the data presented here to emphasize on positive
norms in their messaging used to promote adaptive health
behavior, as it cannot be overlooked that their perceptions
remains inaccurate within large segments of the most vulnerable
populations. Finally yet importantly, future systematic research

of the interaction between sociocultural and social cognitive
variables is required to better understand potential relapse in a
variety of preventive behaviors over the COVID-19 pandemic.
More specifically, ideological orientations and worldviews might
be useful predictors of compliance with health recommendations
(Ward et al., 2020).
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The COVID-19 pandemic poses a major challenge to policy makers on how to
encourage compliance to social distancing and personal protection rules. This paper
compares the effectiveness of two policies that aim to increase the frequency of
responsible health behavior using smartphone-tracking applications. The first involves
enhanced alert capabilities, which remove social externalities and protect the users
from others’ reckless behavior. The second adds a rule enforcement mechanism that
reduces the users’ benefit from reckless behavior. Both strategies should be effective
if agents are expected-value maximizers, risk averse, and behave in accordance with
cumulative prospect theory (Tversky and Kahneman, 1992) or in accordance with the
Cognitive Hierarchy model (Camerer et al., 2004). A multi-player trust-game experiment
was designed to compare the effectiveness of the two policies. The results reveal a
substantial advantage to the enforcement application, even one with occasional misses.
The enhanced-alert strategy was completely ineffective. The findings align with the small
samples hypothesis, suggesting that decision makers tend to select the options that
lead to the best payoff in a small sample of similar past experiences. In the current
context, the tendency to rely on a small sample appears to be more consequential than
other deviations from rational choice.

Keywords: decisions from experience, rare-events, social networks, levels or reasoning, trust game

INTRODUCTION

China’s success in fighting the spread of COVID-19 is attributed, at least in part, to an aggressive
use of smartphone tracking applications (apps). These apps allowed authorities to identify and
isolate those who might be spreading the virus (Huang et al., 2020), and punish those who violated
social distancing and personal protection rules. For example, the apps issued color codes—green,
yellow, or red—that indicated whether the holder poses an infection–transmission risk. A green
light granted people an unrestricted pass (e.g., to the subway, work office, and other public places)
and was essential for daily life. Yellow and especially red codes were extremely confining; both
indicated that their holder should be quarantined and could not travel from one place to another.
Identifying a person traveling with a red code was a sufficient reason to call the police. Thus,
to enforce public health regulations, authorities may have severely penalized yellow or red code
holders who broke quarantine.

When COVID-19 spread to western countries, their policy makers tried to emulate the success
of China’s tracking apps. Yet, possibly due to privacy and civil rights concerns, authorities in many

Frontiers in Psychology | www.frontiersin.org 1 November 2020 | Volume 11 | Article 577743443

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://doi.org/10.3389/fpsyg.2020.577743
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3389/fpsyg.2020.577743
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyg.2020.577743&domain=pdf&date_stamp=2020-11-30
https://www.frontiersin.org/articles/10.3389/fpsyg.2020.577743/full
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-577743 November 24, 2020 Time: 16:14 # 2

Roth et al. Gentle Rule Enforcement in Pandemics

western democracies held back the development of aggressive
and intrusive enforcement features. Instead, most tracking apps
were designed to only alert their users, under the assumption
that a reliable alert would suffice to discourage reckless behaviors.
However, it is unclear whether virus-tracking apps, which only
alert users and forgo regulation enforcement, are sufficiently
effective in discouraging reckless behaviors.

The current research compares the effectiveness of two
strategies that could guide the design of less aggressive, but
potentially effective, tracking apps. One provides enhanced alerts
and the other gently enforces the rules. Our comparative analysis
rests on four observations. The first is that in their day-to-
day life during of a pandemic, people regularly and frequently
make small decisions between behaving responsibly and behaving
recklessly (e.g., adhering to physical distancing guidelines or
not). The second observation is that the probability that each
particular decision will result in an infection is small. The third
observation is that responsible behavior further decreases the
chances of getting infected but often entails a small cost relative to
reckless behavior, as it is more cumbersome and less convenient.
The last observation is that the individual’s infection risk in a
pandemic depends not only on one’s own behavior, but also on
the behavior of others. Life during a pandemic presents risk
even to those who maintain social distancing and other health
protection guidelines. In that respect, health related behavior
during pandemics is similar to driving; sharing the road with
other drivers presents risk even to cautious drivers. To combat
the virus, it is therefore essential to understand not only the
individuals’ risk-taking behaviors but also the social dynamics
that may arise in such situations. For example, it is possible that
a minority of people who engage in reckless behaviors (behaviors
that potentially increase the risk of infection) would make other
people’s effort to behave responsibly futile, and in so doing drive
otherwise responsible people to behave recklessly (Erev et al.,
2020b)1.

Following these observations, we chose to abstract the decision
environment of people in a pandemic in the context of a multi-
person repeated game in which the (rare) risk imposed on each
agent depends on the agent’s own decisions and the decisions
of others. Specifically, we first analyzed the 4-person “Reckless
or Responsible” game described in the upper panel of Table 1.
This game models an environment in which reckless behavior is
beneficial most of the time, but if none of the agents are reckless,
behaving responsibly is the best choice on average2.

1For instance, consider a cautious driver who prefers to slow down when a traffic
light changes from green to orange. If the car behind does not show signs of slowing
down, it is safer for the cautious driver to speed up and drive through the orange
light to increase the chance of avoiding an accident.
2More specifically, the frequent (98% of the time) “+1” from Reckless behavior
represents the mild advantage of behaving recklessly (e.g., the convenience of
not wearing a mask) over the somewhat inconvenient responsible behavior. The
2% chance for the large negative payoff “−60” captures a rather wide range
of “highly costly” events associated with pandemic. The most obvious of these
events is getting infected and turning ill. Another highly costly event involves
being in contact with a person, who later tests positive for the virus, and
entering quarantine. Other negative consequences may result from unintended
transmission of the virus to others or being forced into a regional lockdown (each
reckless person slightly increases the chances that a local lockdown would take
place). While there is more than one way to model the basic game from Table 1

The basic game has two Nash equilibria (choice profiles in
which no agent wants to change choice unilaterally): An efficient
equilibrium in which all agents choose “Responsible” and earn 0
with certainty, and an inefficient equilibrium whereby all agents
choose “Reckless” and suffer an expected loss of 0.22. While
agents should prefer the efficient equilibrium, at least two factors
could impair coordination and drive them to the inefficient
reckless equilibrium. The first is fear (or expectation) of reckless
behavior on other agents’ side. Agents who worry that others will
choose Reckless are expected to choose Reckless as well. Fear
of this type is predicted, for example, by the popular “levels of
reasoning” models of behavior in games (Nagel, 1995; Stahl and
Wilson, 1995; Costa-Gomes et al., 2001; Camerer et al., 2004).
Under such models, agents have some “level of reasoning” and
play best-response to lower levels. Specifically, some agents (who
are “level-0”) choose randomly and other agents (e.g., “level-1”)
choose the best response to those playing level-0. Here, best-
response implies acting Recklessly. As a result, higher-level agents
(who chose best response to agents that are one level below them)
will also choose Reckless. Furthermore, such beliefs were shown
to lead to inefficient equilibria in variants of the “weakest link”
game (Harrison and Hirshleifer, 1989; Van Huyck et al., 1990;
Knez and Camerer, 1994), where the payoff of the individuals is
affected by the lowest contributor (but see Riedl et al., 2016, for
an extensive review of how to overcome such inefficiency).

A second relevant factor is that decision makers tend to select
the options that lead to the best payoff in a small sample of similar
past experiences (Nevo and Erev, 2012; Plonsky et al., 2015; Roth
et al., 2016)3. In the basic game, this tendency implies a high
rate of Reckless behavior because small samples are not likely to
include the rare loss. For example, the probability that a 2% event
will be included in a random sample of five events is only 0.096.

If agents act in line with the “level of reasoning” or “small
samples” hypotheses, then most of the agents in the basic
“Reckless or Responsible” game will choose to act recklessly.
In search of a strategy to encourage responsible behavior we
examine two variations of the basic game. The first involves
elimination of the negative social externalities that lead agents
to expect a higher utility from reckless behavior. This solution
implies the design of an alert app that protects the agent from
the reckless behavior of other agents. This would include, for
example, sending alerts when approaching people who tend to
exhibit reckless behavior. The second panel in Table 1 presents
a variant of the basic game with a “perfectly protecting” Alert
app4. Under this solution, the reckless behavior of others does
not affect those who choose Responsible because they adhered

(e.g., one may assign different values for the payoffs), the defining feature of the
game lies in its conceptual structure: Behaving recklessly is usually more rewarding
as the probability of a negative event is low. Yet reckless behavior also results in
lower expected value because it occasionally leads to highly costly outcomes.
3While it is hard to know which past experiences agents consider “similar,” the
small sample of similar past experiences can be approximated well by assuming
that agents rely on small random samples of past experiences. This assumption has
been shown to predict behavior well in recent choice prediction competitions (Erev
et al., 2017; Plonsky et al., 2019).
4Clearly, this is an overly optimistic assumption: It is virtually impossible to design
a perfectly protecting app. Still, this assumption is useful as a concept sensibility
test (if the perfectly protecting app is ineffective there is no reason to assume that
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to the alert and avoided the risk of infection. Therefore, choosing
Responsible maximizes the expected value. Under the “levels of
reasoning” hypothesis, the Alert app ensures that level-1 and
more sophisticated agents will behave responsibly. In addition,
Responsible choice minimizes risk and should be selected if losses
loom larger than gains (Kahneman and Tversky, 1979) and if the
agents are risk-averse (Holt and Laury, 2002) or ambiguity-averse
(Fox and Tversky, 1995). Yet, under the reliance on small samples
hypothesis, people choose to behave recklessly because it is better
most of the time for them (regardless of the choices others make).
Thus, reliance on small samples hypothesis predicts that the Alert
app would have very little influence on behavior.

The second solution involves gentle rule enforcement
(Erev et al., 2010; Schurr et al., 2014), i.e., a high probability
that a reckless behavior will be gently penalized (without
eliminating the social externalities). One way to implement gentle
enforcement in a pandemic is to use tracking applications that
continuously monitor a person’s behavior, and recommend the
avoidance of detected reckless activities. For example, if the
agent approaches a crowded place, the app will start to make
an annoying sound every few seconds (similar to the seat belt
beeping, see related idea in Okeke et al., 2018). The third panel
in Table 1 presents a variant of the basic game that demonstrates
this solution with a gentle but certain punishment (loss of 1.2
points) for each Reckless choice. Under such a regime, reckless

a less than perfect one will, although if it will work additional investigations are
necessary).

behavior is never the best choice, and agents are expected to
choose Responsible action even if they rely on small samples.

The central columns in Table 1 present the predicted
“Responsible” choice rate in the current games under the “levels
of reasoning” model (Cognitive Hierarchy; Camerer et al.,
2004) and two abstractions of the reliance on small samples
hypothesis (see Supplementary Appendix 1). The predictions of
the Cognitive Hierarchy model were derived with the parameter
proposed by Camerer et al. (2004). According to the basic naïve
sampler model, agents would choose Responsible in the first
trial, and then select the option that led to the best outcome in
a random sample of five previous experiences (Erev and Roth,
2014). SAW (sampling and weighting) is a generalization of the
naïve sampler model that adds noise and sensitivity to the average
payoffs. The current predictions of SAW were derived with the
parameters estimated in Erev et al. (2020a). Table 1 shows that
the Cognitive Hierarchy model predicts that the Alert app will be
as effective as the Always Enforce app, but that reliance on small
samples models predicts that only the Gently Enforce app will be
effective. The experiment described below was designed to test
these predictions.

STUDY 1A: ALERT OR ENFORCEMENT?

Materials and Methods
One hundred fifty-eight MTurk workers from the USA and
Canada participated in the experiment in exchange for monetary

TABLE 1 | Variations of the reckless or responsible game, predictions, and the observed responsible-rate.

Predicted responsible-rate

Cognitive
hierarchy τ = 1.54

Naïve sampler
ki = 5

SAW K = 9
ω = 0.5 ε = 0.4

Experimental
results

Basic setting:
Reckless:
1, 0.98; −60 otherwise (EV = −0.22)
Responsible:
0 if all agents choose responsible;
0, 0.98; −60 otherwise (if at least one agent chooses Reckless)

0.11 0.09 0.18 0.09

(2) Protecting alert app:
Reckless:
1, 0.98; −60 otherwise (EV = −0.22)
Responsible:
0 with certainty

0.89 0.09 0.22 0.09

(3.1) Always enforce app:
Reckless:
[1, 0.98; −60 otherwise] – 1.2 with certainty (EV = −1.42)
Responsible:
0 if all agents choose responsible;
0, 0.98; −60 otherwise (if at least one agent chooses Reckless)

0.89 1 0.87 0.85

(3.2) Mostly enforce app:
Reckless:
[1, 0.98; −60 otherwise] – [1.2, 0.95; 24 otherwise] (EV = −0.16)
Responsible:
0 if all agents choose Responsible;
0, 0.98; −60 otherwise (if at least one agent chooses Reckless)

0.89 0.78 0.55 0.60

SAW, Sampling and Weighting model (see Supplementary Appendix 1).
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compensation. Each session included one of the three conditions:
Basic (n = 48, 12 groups, 30 males; Mage = 41), Alert (n = 52, 13
groups, 34 males5; Mage = 34), or Enforcement (n = 52, 13 groups,
31 males, Mage = 37). Each participant could participate in only
one of the sessions. The monetary payoff included a show-up fee
of $1 and an additional guaranteed $2 if the participant made
more than 66% of the choices (i.e., more than 40 out of the 60
choices) on time6 as well as a chance to earn $1 bonus, based
on the number of points accumulated during the experiment7

(mean final pay = $3.35, see Supplementary Appendix 2 for the
precise instructions).

The experiment was run in groups of four participants.
Participants could proceed to the next round only after all
four players made their choices. To ensure that the experiment
ran smoothly, we told participants that they had 12 seconds
(20 seconds the first three trials) to make their choice in each
round, after which the program would automatically submit a
choice for them, and they would receive a penalty of 2 points.
Unbeknownst to participants, when the program auto-submitted
a choice on their behalf, it made the same choice that the
participant made in the previous trial (in the first trial the
program auto-submitted the Responsible choice)8.

The experiment, programmed with OTree (Chen et al.,
2016), employed a variant of the clicking paradigm (Barron
and Erev, 2003). In each of the 60 trials, the participants
deliberated between two keys, “A” and “B.” Unbeknownst to
the participants, “A” always represented the Responsible choice,
while “B” represented the Reckless choice. Participants saw a
complete description of the incentives structure and after each
trial received feedback regarding their obtained and forgone
payoff (see Figure 1).

Results
The right-hand column in Table 1 presents the mean choice rate
of the responsible option (Responsible-rate) in the first three
conditions. The rates are 9% (SD = 7.7%), 9% (SD = 9.8%),
and 85% (SD = 10.3%) in the basic, alert, and always enforce
conditions, respectively. This suggests that the alert app was
ineffective, while the enforcement app was highly effective in
increasing the Responsible-rate. The difference between the

5Four participants did not report their age and gender.
6The instructions were that the $2 will be given only if the subject made “most of
the choices” on their own.
7For each participant, the computerized program generated, unknowingly to
participants, a random threshold (from a uniform distribution between “−20”
and “+20”). If the accumulated number of points of the participant succeeded
the generated threshold s/he received that additional 1$ bonus (and nothing
otherwise). For example, if for a certain participant the randomly generated
threshold was “−5” and at the end of the experiment this participant accumulated
7 points they received a 1$ bonus (while if the total number of the accumulated
points was−9 than no bonus was provided).
8Originally there were 272 participants. The analysis focuses on the choices made
by the participants when they responded within the time limit (12 s in most trials).
Groups in which more than 20% of the choices were made after the time limit
(and the computer repeated the last choice) were not included in the analysis at
all. The reason for the high exclusion rate is coordination: often the participants
have to wait for a certain amount of time before other participants enter the group.
It is common that by the time the group is formed, the first participant already
voluntarily dropped out the experiment. Including all groups (or using other cutoff
rather than the 20%) does not meaningfully change the mean Responsible-rates.

Responsible choice rate in the basic and the alert conditions is
insignificant, Welch t(22.5) = 0.21. The difference between the
Responsible rates in the basic and the enforcement condition is
significant, t(22.1) = −20.78, 95% CI [68.0, 83.0], and so is the
difference in Responsible rates between the enforcement and alert
conditions, t(24) = 19.3, 95% CI [68.0, 84.3]. Responsible rates are
not driven by outlier groups but represent a general pattern. The
responsible rates are lower than 30% in all basic and alert groups
and higher than 66% in all enforcement groups. Figure 2 presents
the effect of the experience on each participant in the first 10
groups, and over all groups. The recurring pattern is of relatively
flat curves, with a tendency to converge toward an equilibrium.

The similar Responsible rates in the basic and the alert
conditions suggest that in the current setting participants
neglected the social externalities (i.e., the impact that their
behavior had on others; Coase, 1960) associated with their
actions. These results are consistent with previous research
(Falk and Szech, 2013; Bartling et al., 2020), but more extreme
(complete ignorance to the impact on others). Yet, analysis of
the Responsible-rate in the very first trial reveals that the initial
(pre-experience) tendency is inconsistent with complete neglect
of social externalities. The initial Responsible choice rates are
28% (SD = 20.0%) and 15% (SD = 27.4%) in the Basic and
Alert conditions, respectively. While the difference between these
conditions is not statistically significant, t(22.67) = 1.67, this
may just be due to lack of power. Hence, initially, participants
were more likely to make responsible choices when their actions
involved social externalities (Basic) than when they did not
(Alert). Still, the effect appears to be small. One possible ad hoc
explanation is shared guilt (Inderst et al., 2019), according
to which people assume that even if they choose to act
responsibly, others would choose to behave recklessly; therefore,
the individuals’ choice to act recklessly and the guilt associated
with it are attributed to others. This explanation is consistent with
the fact that the effect of social externalities dissipates over time,
when participants see that being responsible is pointless.

Notice that the instructions in the Alert condition imply an
individual choice task. Thus, the low initial Responsible rate (only
15%) questions the generality of the tendency to overvalue rare
events decisions from description; the results reveal undervaluing
of rare events from description and from experience. This pattern
supports the assertion that the tendency to overvalue rare events
in decisions from description is not a general phenomenon; it
appears to be sensitive to the framing of the choice task (see
Harbaugh et al., 2010; Marchiori et al., 2015).

STUDY 1B: PROBABILITY OF SUCCESS,
EXPECTED RETURN, OR DOMINANCE?

Under the reliance on small samples hypothesis, the effectiveness
of the enforcement application in Study 1a is triggered by the fact
that it ensures that the payoff from responsible behavior is higher
than the payoff from reckless behavior in most small samples.
Study 1b was designed to compare this explanation to two
alternative explanations to the effectiveness of the enforcement
in Study 1a. The first is that the effect is triggered by the
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FIGURE 1 | Screens presented to participants, in the “Reckless or Responsible game, “Alert” app condition. The upper image (“Please make your choice”) presents
the screen at the beginning of each trial. The lower image (“Results”) presents the screen at the end of each trial.

large decrease in the expected return from reckless behavior
implied by the enforcement app. In Study 1a, enforcement
decreased the expected return from reckless behavior by 1.2
points and implied a decrease of 120% from the maximal
payoff. The second alternative explanation is that the effect of
the enforcement in Study 1 results from the dominance of the
Responsible choice; it ensured that Responsible always led to
better payoff than Reckless.

In order to compare the three explanations, we designed
a new condition, simulating a tracking app that does not
decrease the expected return of the Reckless choice and does not
make Responsible the dominant choice. Specifically, this “Mostly
Enforce” app leads to a loss of 1.2 points 95% of the time and
to a gain of 24 points 5% of the time. Thus, it increases the
expected payoff from Reckless behavior (the expected change is
−1.2(0.95) + 24∗(0.05) = + 0.06), and leads to better outcomes
than Responsible 5% of the time. Yet, the reliance on small
samples hypothesis predicts that it will enhance responsible
choices relative to the basic setting. The lower panel in Table 1
presents the implied payoff distribution, and the predictions
of the two quantifications of the reliance on small samples
hypothesis is considered here.

The Mostly Effective app abstracts natural settings in which
the effort to enforce a specific behavior increases the expected

benefit from selecting it. For example, consider a service provider
(e.g., a plumber or a hairdresser) who is recklessly attempting
to serve as many clients as possible. In the rare cases that this
attempt goes unpunished, the service provider gets increased
utility since competition is scarce.

Materials and Methods
Forty-eight9 MTurk workers participated in the Mostly Enforcing
app game (n = 48, 12 groups, 29 males, Mage = 38) in exchange
for monetary compensation. This post hoc study used the same
procedure as the main study, but with a different payoff structure
for reckless behavior (see lower panel of Table 1).

Results
The mean Responsible rate was 59.8% (SD = 11.8%). This rate
is significantly different from the basic [t(19.0) = 12.37, 95%
CI [41.8, 58.9]], alert [t(21.6) = 11.7, 95% CI [42.0, 60.1]], and
always enforcing [t(21.9) = 5.65, 95% CI [15.9, 34.3]] conditions.
Thus, although the mostly enforce app was inferior to the always
enforce app, it was still effective in increasing the Responsible

9Originally there were 80 participants. We implemented the same cutoff (20% auto
submissions) as in study 1. Using any other cutoff does not change the main results
in any meaningful way.
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FIGURE 2 | Individual and Group level “Responsible choice rates in the “Basic” (up), “Alert” (second), “Always Enforce” (third), and “Mostly Enforce” (down)
conditions. Only the first 10 groups in each condition, and the mean over all groups in that condition, are shown. Each line represents a Responsible choice rate in
five blocks (of 12 trials) by a participant in the respective group and condition. The bold line shows the mean Responsible choice rate of the group. The rightmost
plot (of each condition) presents the overall mean Responsible rate of the respective condition.

choice rate compared to the basic app, and much more effective
than the alert app. The latter result is rather illuminating in
light of the expected value of Reckless choice (−0.22 in the alert
app vs. −0.16 in the mostly enforce app conditions). In other
words, on average, reckless behavior is less harmful in the mostly
enforce app, but it is chosen more than twice more often in the
alert app (40 vs. 92%). Furthermore, if the participants believe
that at least one other participant will choose Reckless, this is
the EV maximizing alternative (which is not the case in the
Alert app condition).

GENERAL DISCUSSION

Our analysis distinguishes between two contributors to reckless
behaviors that can spread infection during a pandemic. The
first involves the belief that the effort to behave responsibly is
pointless; it cannot reduce the probability of infection because

other members of the decision makers’ social network are likely
to behave recklessly. Beliefs of this type are predicted, for
example, based on the hierarchical levels of reasoning model of
social behavior. The second contributor involves the tendency
to undervalue rare events. This tendency is predicted under
the reliance on small samples hypothesis. Understanding the
relative importance of the two contributors can help predict
the impact of different policies designed to facilitate responsible
behavior. Assuming that the main contributor is the belief that
other members will behave recklessly, responsible behavior can
be enhanced by effective alert systems. However, if the main
contributor is reliance on small samples, alert systems are not
likely to be effective, and enforcement is necessary.

The current experiments compare the relative importance
of the two contributors in an abstract 4-person game. The
results support the prediction of the reliance on small samples
hypothesis. Simulated alert applications, expected to facilitate
responsible behavior under the hierarchical levels of reasoning
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model, had no effect. In contrast, simulated enforcement systems
were found to be highly effective. In addition, our results
demonstrate that enforcement can be effective even if it does not
use harsh punishments and does not reduce the expected return
from reckless choices. When responsible behavior implies an
efficient Nash equilibrium (the environment examined here), it is
enough to ensure that the enforcement increases the probability
that responsible behavior leads to the best possible payoffs toward
1 (to 0.95 in the current study, see similar observation in
Erev et al., 2019).

Our results should be viewed in light of the fact that the
experimental studies focused on a simplified abstract setting
that differs from natural pandemics-related dilemmas in many
ways. For example, to avoid framing and impression management
effects, our participants did not know that we aimed to study
behavior in a pandemic. It is possible that some people are more
(or less) prosocial in making these less abstract decision choices
(Campos-Mercade et al., 2020). Furthermore, in our setting,
people were fully informed about the potential consequences
of their actions and their probabilities. In real life, this is
unlikely, and misinformation may also be a highly relevant
factor (Bursztyn et al., 2020). Also, we chose to focus on a
static setting in which the outcomes and their corresponding
probabilities do not change over time or as a function of
the participants’ decisions, or the policies that are set forth.
This is clearly a simplification of the highly dynamic nature
of a pandemic. Finally, the current study compares potential
policy solutions that implicitly assume universal and mandatory
adoption of the suggested apps. For example, in the enforcement
conditions of our experiments, one could not simply “uninstall
the application” and avoid the gentle punishments associated
with reckless behaviors. In most western democracies, mandatory
tracking is probably unlikely. In a follow-up study (Plonsky
et al., 2020), we investigated the potential of a voluntary gentle
enforcement app and showed that with smart design, it can
get significant traction. Despite these limitations, we believe our
results can be of significant practical value as they highlight some
of the basic choice tendencies people have in decision-making

settings that have the same general structure we study (games
with rare negative events and social externalities), like pandemics.
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Research highlights several risk and resilience factors at multiple ecological levels that
influence individuals’ mental health and wellbeing in their everyday lives and, more
specifically, in disaster or outbreak situations. However, there is limited research on
the role of these factors in the early days of the COVID-19 crisis. The present study
examined if and how potential risk factors (i.e., reduction in income, job insecurity,
feelings of vulnerability to contracting the virus, lack of confidence in avoiding COVID-19,
compliance with preventative policies) and resilience factors (i.e., trait resilience, family
functioning, social support, social participation, and trust in healthcare institutions) are
associated with mental health and well-being outcomes, and whether these resilience
factors buffer (i.e., moderate) the associations between risk factors and said outcomes.
One to two weeks after the government recommended preventative measures, 1,122
Canadian workers completed an online questionnaire, including multiple wellbeing
outcome scales in addition to measures of potential risk and resilience factors. Structural
equation models were tested, highlighting that overall, the considered risk factors
were associated with poorer wellbeing outcomes, except social distancing which was
associated with lower levels of stress. Each of the potential resilience factors was found
to have a main effect on one or more of the wellbeing outcomes. Moderation analysis
indicated that in general these resilience factors did not, however, buffer the risk factors.
The findings confirm that the COVID-19 crisis encompasses several stressors related to
the virus as well as to its impact on one’s social, occupational, and financial situation,
which put people at risk for lower wellbeing as early as one to two weeks after the crisis
began. While several resilience factors emerged as positively related to wellbeing, such
factors may not be enough, or sufficiently activated at that time, to buffer the effects
of the numerous life changes required by COVID-19. From an ecological perspective,
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while mental health professionals and public health decision-makers should offer/design
services directly focused on mental health and wellbeing, it is important they go beyond
celebrating individuals’ inner potential for resilience, and also support individuals in
activating their environmental resources during a pandemic.

Keywords: COVID-19, mental health, workers, wellbeing, stressors, resilience, ecological model

INTRODUCTION

The COVID-19 crisis has had, and continues to have, a serious
impact on individuals throughout the world (Brooks et al., 2020;
Xiao et al., 2020). As a result of the pandemic, individuals are
facing continuous changes in various aspects of their lives, such
as health, employment, and family life (Gangopadhyaya and
Garrett, 2020; Xiao et al., 2020). This accumulation of multiple
sources of stress could increase feelings of psychological distress
and decrease feelings of wellbeing for many individuals.

Wellbeing can be defined as the evaluation, either positive or
negative, of one’s life and quality of functioning in life (Magyar
and Keyes, 2019). This definition is in accordance with second
wave positive psychology, which posits that wellbeing should be
understood based on the situational context in which individuals
may experience a mix of positive (e.g., positive affect) and
negative (e.g., distress) wellbeing (Wong, 2011; Lomas and Ivtzan,
2016). Further, wellbeing can include both hedonic (e.g., low
levels of stress) and eudaimonic (e.g., meaning in life) aspects
(Magyar and Keyes, 2019). As an important, yet still understudied
component of wellbeing, meaning in life refers to “the extent to
which people comprehend, make sense of, or see significance in
their lives, accompanied by the degree to which they perceive
themselves to have a purpose, mission, or overarching aim in life”
(Steger et al., 2009, p. 43).

Considering both hedonic and eudaimonic, and positive and
negative indicators of wellbeing, the present research will explore
if potential risk and resilience factors are associated with the
mental health and wellbeing outcomes of Canadian workers
during the first two weeks after COVID-19 preventative policies
were instituted and, further, whether these resilience factors
act as buffers (i.e., moderators) against the negative impacts
of the identified risk factors. Previous research indicates that
higher levels of fear or distress within the initial time period
after a traumatic event or crisis can predict future psychological
maladjustment (Udwin et al., 2000; La Greca et al., 2013). For
instance, research conducted following the 9/11 attacks showed
that positive and negative emotions experienced after the tragedy
predicted long-term development of depression, resilience, and
post-traumatic growth (Fredrickson et al., 2003). Thus, it is
important to explore the risk and resilience factors impacting
individuals in the first weeks of the COVID-19 crisis, which
may provide recommendations on how to better help these
individuals thrive during and after the crisis. Figure 1 presents
a graphical representation of the considered risk and resilience
factors, which will be described in the next sections. When we
were able to retrieve studies that have specifically established
the directionality or the causality of the relationships between
these factors and wellbeing, this will be mentioned. When

such studies are not explicitly mentioned, we mostly use the
terms “relationship” or “association” to refer to the general
relation between these factors and wellbeing. However, from a
conceptual perspective focused on sources of risk and resilience,
we conceptualize the identified risk and resilience factors as
impacting wellbeing.

Risk Factors
Previous research highlights several risk factors that can
negatively impact an individuals’ mental health and wellbeing
in situations of adversity, including job insecurity or job loss
(Virtanen et al., 2005; Harvey et al., 2017; Lorenz et al., 2018),
and financial hardships (Lorenz et al., 2018; Gangopadhyaya
and Garrett, 2020). However, previous research on the impact
of risk factors during a global pandemic, such as the COVID-
19 crisis, is limited. Further, during a pandemic situation,
individuals may also experience pandemic-specific factors that
negatively impact their mental health and wellbeing, including
feelings of vulnerability to contracting the COVID-19 virus,
and compliance with preventative policies and recommendations
(i.e., social distancing).

Job Insecurity and Income Reduction
Previous literature has identified several work-related factors,
such as job insecurity, low job control, high psychological
demands, and low social support, as having a negative impact
on an employee’s mental health and wellbeing (Virtanen
et al., 2005; Nieuwenhuijsen et al., 2010; Schmidt et al.,
2014; Harvey et al., 2017). Specifically, these factors were
associated with increased risk of depression, anxiety, and other
stress-related disorders, such as adjustment disorders (Virtanen
et al., 2005; Nieuwenhuijsen et al., 2010; Schmidt et al., 2014;
Harvey et al., 2017).

Although current research in the context of the COVID-19
crisis is limited, findings from previous research not conducted
in the context of a public health crisis may provide some
guidance for the present study. For example, factors related
to occupational uncertainty (e.g., control over one’s job, job
insecurity, job loss) were associated with increased risk and
severity of mental health symptoms in previous research. In a
study by Lorenz et al. (2018), approximately half of the 303
participants experienced medium to high severity of adjustment
disorder symptoms upon losing their job. While studies assessing
the potential causal effect of job loss on wellbeing have yielded
mixed findings (Kuhn et al., 2009; Salm, 2009; Schmitz, 2011),
there is some evidence that job loss has a causal effect on mental
wellbeing, but not physical health (Kuhn et al., 2009). These
findings are in accordance with those from a systematic review
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FIGURE 1 | Graphical representation of the effects of potential risk factors on wellbeing and direct and moderating effects of potential resilience factors at multiple
ecological levels.

of the literature, which found that temporary employment status
was associated with higher levels of psychological morbidity
(e.g., psychological distress, depression, fatigue) compared to
individuals who possess permanent employment (Virtanen et al.,
2005). In addition, one study found that job insecurity was
associated with poor wellbeing and an increase in psychosomatic
and physical complaints (Witte, 1999). Further, job insecurity
has also been found to negatively influence job performance
through a reduction in subjective wellbeing (Darvishmotevali
and Ali, 2020). Examination of cross-lagged effects suggests
that it is indeed job insecurity that predicts later mental health
issues, and not the reverse (Hellgren and Sverke, 2003). However,
these studies were not conducted during a pandemic situation;
it is possible that occupational uncertainty will have an even
greater impact on the mental health and wellbeing of individuals
experiencing it in the context of the COVID-19 crisis, in which
people are experiencing additional and novel stressors.

In addition to these findings, in a non-pandemic context,
Lorenz et al. (2018) found that many participants also reported
having additional financial life stressors associated with job
loss, with approximately one third of individuals experiencing
financial problems. These findings are particularly relevant
to the current COVID-19 crisis as many individuals are
experiencing financial issues, such as changes to, or loss of,
income (Coibion et al., 2020; Gangopadhyaya and Garrett, 2020).
In a study by Mihashi et al. (2009), it was found that income
reduction caused by quarantine measures during the severe
acute respiratory syndrome (SARS) outbreak was associated with
psychological disorders (i.e., as measured by the General Health

Questionnaire) for approximately one quarter of participants.
Thus, as individuals are experiencing occupational uncertainty
and financial issues at a higher than usual rate (Government
of Canada Statistics, 2020) due to the COVID-19 crisis, it is
important to further explore how this situation has impacted
employee’s mental health and wellbeing (Coibion et al., 2020;
Gangopadhyaya and Garrett, 2020).

Feelings of Vulnerability to Contracting COVID-19
In addition to employment and financial stressors, many
individuals are likely experiencing new risk factors to their mental
health and wellbeing that are associated specifically with the
pandemic situation. In particular, previous research about other
outbreak situations identifies fear of infection as a common
risk factor impacting individuals’ mental health and wellbeing
(Maunder et al., 2003; Reynolds et al., 2008; Desclaux et al., 2017).
During the Ebola outbreak, individuals living in Senegal reported
feeling particularly vigilant about any physical symptoms they
experienced, for fear of contracting the virus (Desclaux et al.,
2017). As a result, several participants reported anxiety-induced
insomnia, demonstrating that constant vigilance and feelings of
vulnerability may have a negative impact on one’s mental health
and wellbeing.

These findings are similar to those demonstrated by Maunder
et al. (2003) in which healthcare staff caring for patients with
SARS experienced feelings of anxiety about contracting the
disease. In addition to feelings of personal vulnerability to
infection, participants within previous studies have also indicated
feelings of fear and guilt about infecting others including family
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members, friends, and the healthcare workers caring for them
during an outbreak situation (Maunder et al., 2003). For instance,
in a study conducted in Taiwan during the SARS outbreak,
healthcare participants indicated feelings of fear about infecting
their family members (Bai et al., 2004). As a result, “52 staff
members (15 percent) did not go home after work during the
outbreak” (Bai et al., 2004, p. 1057). Overall, such experiences
have been found to be associated with low mood, poor quality
of sleep, irritability, in addition to other mental and physical
health issues (Hawryluck et al., 2004; Reynolds et al., 2008; Brooks
et al., 2020). As previous research has focused primarily on
the experiences of vulnerability among healthcare providers, it
is important to understand how a large-scale global pandemic
influences feelings of vulnerability to contracting the virus
and, further, how these feelings impact the mental health and
wellbeing of the general population of workers.

Compliance With Social Distancing Measures and
Lack of Confidence in One’s Abilities to Avoid
COVID-19
Another risk factor that may be particularly relevant during
the current global pandemic is compliance with preventative
policies, such as social distancing and quarantining. In a review
of the literature on the psychological impacts of quarantine,
it was found that individuals who had been quarantined were
more likely to report high rates of mental health symptoms
(e.g., psychological distress, depression, anxiety, post-traumatic
stress symptoms) due to enhanced feelings of isolation and
distance from the outside world (Hawryluck et al., 2004;
Abel and McQueen, 2020; Brooks et al., 2020). For example,
two studies conducted in Canada during the SARS outbreak
demonstrated that longer duration of quarantine and compliance
with preventative measures was associated with increased
psychological distress and more symptoms of post-traumatic
stress disorder (Hawryluck et al., 2004; Reynolds et al., 2008).
In a recent editorial, Abel and McQueen (2020) suggest that
social distancing may contribute to worse mental health issues,
especially for those from collectivist cultures, in which social
connections are valued more deeply.

Mental health symptoms have also been associated with other
stressors related to one’s lack of confidence in their ability to
prevent contracting the virus, such as frustration with having
inadequate information and supplies, and feelings of low self-
efficacy in controlling the outbreak. For example, Hawryluck
et al. (2004) found that many individuals did not feel adequately
informed about how SARS was transmitted and how it could be
controlled (e.g., disinfection of personal items), which induced
feelings of anxiety and anger among participants. In addition
to these findings, Mækelæ et al. (2020) found that less distress
was associated with greater feelings of control of the COVID-19
outbreak and the perception that one’s actions were efficacious
among participants from six countries (e.g., Brazil, Colombia,
Germany, Israel, Norway, United States). These findings suggest
that lack of confidence in one’s abilities with regards to avoiding
the virus may be a risk factor for individuals’ mental health
and wellbeing during a global pandemic situation such as the
COVID-19 crisis.

Resilience Factors
While the current situation is likely to increase risk factors such
as those outlined above, among others, individuals also tend to
show considerable resilience in difficult situations, which can
act as a buffer against the negative impacts of stressors (Lee
et al., 2013; Dickinson and Adams, 2014). Previous research
has explored resilience from both an individual perspective (i.e.,
one’s ability to bounce back) as well as from a socio-ecological
perspective (i.e., “the process of biological, psychological, social,
and ecological systems interacting in ways that help individuals
to regain, sustain, or improve their mental wellbeing” in the
face of risk factors, Ungar and Theron, 2020, p. 441). While
one’s level of personal resilience abilities and skills (i.e., ‘trait
resilience’) may be a protective factor, previous research from
a variety of fields such as psychology, architecture, and human
ecology has demonstrated the importance of considering not only
an individual’s inner strengths, but also their social environments
and the availability of culturally relevant resources within them
(Ungar and Theron, 2020). In particular, the previous literature
has identified several socio-ecological factors for resilience, such
as family functioning (Tam et al., 2004; Rabelo et al., 2016), social
support (Tam et al., 2004; Xiao et al., 2020), social participation
(Kaplan et al., 2012; Ding et al., 2015) and trust in healthcare
institutions (Ahnquist et al., 2010; Ward, 2017) that can play
a role in maintaining people’s mental health and wellbeing.
However, it is unclear if and how these potential protective
factors buffer the impacts of risk factors during the current
COVID-19 crisis.

Trait Resilience
Previous research demonstrates that resilience can be
conceptualized as a personal trait or state in which individuals
are able to adapt to or overcome adversity (Lee et al., 2013).
For example, in a study conducted with North Korean refugees
living in South Korea, it was found that the relationship between
family cohesion and depression was fully mediated by trait
resilience (Nam et al., 2016). In particular, trait resilience was not
only significantly correlated with depression, but also decreased
the power of family cohesion in predicting depression from
−0.41 to −0.19. Upon conducting a logistical regression, the
association between the independent and dependent variable
was nullified once trait resilience was controlled for Nam et al.
(2016). In accordance with these findings, a meta-analysis
demonstrated that “trait resilience was negatively correlated with
negative indicators of mental health and positively correlated
with positive indicators of mental health” (Hu et al., 2015, p. 24).
While resilience trait is often considered to be an antecedent of
wellbeing, based on a study conducted with college students in
China (Wu et al., 2020), it is possible that resilience plays a causal
role in wellbeing, which, in turn, plays a causal role in subsequent
levels of resilience.

In addition to these findings in contexts other than the current
crisis, Kavčič et al. (2020) conducted a study on the role of trait
resilience in one’s psychological functioning during the current
COVID-19 crisis in which resilience was found to be positively
associated with Slovene adults’ mental health and perceived
stress. As the current COVID-19 crisis has raised many challenges
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and uncertainties within the lives of individuals across the globe,
it is important to further explore the role of trait resilience as a
protective factor for one’s mental health and wellbeing.

Family Functioning
Previous research demonstrates that, while poor family
functioning can amplify mental health issues and symptoms,
positive family functioning can act as a protective factor against
the impacts of stressors on mental health. For example, several
studies have found that exposure to a family member who had
contracted Ebola was associated with low family wellbeing,
increased family conflict, and exclusion or rejection from family
members (Rabelo et al., 2016; Green et al., 2018). Consequently,
those who survived Ebola reported experiencing stigma and
isolation. Alternatively, a systematic review of the literature
found that support from one’s family was associated with
reduced risk of mental health issues and symptoms among
healthcare workers during the SARS outbreak (e.g., anxiety,
Brooks et al., 2018). In addition to these findings, a study with
North Korean refugees found that family cohesion was associated
with lower levels of depression (Nam et al., 2016). Thus, as family
functioning may act as a protective factor, it is important to
understand the role of family functioning in mental health and
wellbeing experiences during the current COVID-19 crisis.

Social Support
In addition to family functioning, social support has also been
found to be an associated with better mental health and wellbeing
during outbreak situations throughout the world (Tam et al.,
2004; Pan et al., 2005; Rabelo et al., 2016; Xiao et al., 2020).
For example, survivors of Ebola indicated that support from
friends and family members was an effective coping strategy for
managing mental distress (Rabelo et al., 2016). Similarly, in a
study by Pan et al. (2005), researchers developed a virtual peer
support group composed of university students from Taiwan.
This peer group served as an effective method for developing
social connections during social isolation caused by the SARS
outbreak. In addition to these findings, in a study conducted
by Xiao et al. (2020) during the COVID-19 crisis, it was found
that social support improved healthcare providers’ sleep quality
which, in turn, reduced feelings of anxiety and improved feelings
of self-efficacy toward their job tasks. This is in line with a larger
body of research that has demonstrated that social support is
a key driver of wellbeing. While social support was found to
longitudinally influence wellbeing, and not the reverse (Cacioppo
et al., 2010; Jia et al., 2017), other findings have suggested
reciprocal relationships between these constructs (Kinnunen
et al., 2008; Robitaille et al., 2012). Although these findings
provide insight about how social support could serve as a
protective factor against the negative impacts of an outbreak or
pandemic situation, research is still scarce on how social support
influences the mental health and wellbeing of workers in the
general population in the current COVID-19 context.

Social Participation
Social participation has also been demonstrated by previous
research to have a protective effect on mental health and

wellbeing. For example, in a study conducted in Australia,
it was found that wellbeing and civic participation had a
bidirectional longitudinal relationship, in which participants who
reported high wellbeing the previous year also demonstrated high
civic participation during the next year, and vice versa (Ding
et al., 2015). Similarly, Kaplan et al. (2012) found that social
participation activities (e.g., civic engagement, volunteering,
group membership) were associated with recovery from mental
health issues, greater quality of life, and greater meaning in
life. Although these findings are insightful about the impact
of social participation on wellbeing, there is limited research
on the role of social participation as a protective factor during
a global pandemic in which individuals must adhere to social
distancing measures. Specifically, social participation may have
less of a role than other protective factors as participation within
one’s community is currently restricted due to social distancing
measures. Thus, it is necessary to explore the impact of such
participation on individuals’ mental health and wellbeing during
the COVID-19 crisis.

Trust in Healthcare Institutions
A final factor that has been found to influence mental health
and wellbeing is trust in healthcare institutions. Previous research
indicates that mistrust in healthcare institutions is associated with
increased feelings of psychological distress (Ahnquist et al., 2010)
and decreased self-reported health ratings (Armstrong et al.,
2006; Mohseni and Lindstrom, 2007; Tokuda et al., 2009). In
particular, Tokuda et al. (2009) found that participants across
29 Asian countries were more likely to report good health if
they had also reported high levels of trust in the healthcare
system. Similarly, Mohseni and Lindstrom (2007) found that
low institutional trust in the healthcare system was associated
with poor self-reported health and low care-seeking behavior.
Thus, while mistrust in the healthcare system may pose a risk to
an individual’s mental health and wellbeing, trust in healthcare
institutions may serve as a protective factor for these outcomes.

In a study conducted by Shaya et al. (2019), it was found
that individuals in Lebanon who trusted their physicians were
more likely to comply with the medical advice provided to them.
These findings are particularly relevant to the COVID-19 crisis,
during which compliance with the preventative policies that
have been implemented is especially important. Although Sibley
et al. (2020) found an increase in trust for the New Zealand law
enforcement and government during the first three weeks of the
COVID-19 crisis, there is limited research on the impact of trust
in healthcare institutions during a global pandemic. Thus, it is
important to examine if individuals trust healthcare institutions
within Canada and how this trust (or lack thereof) impacts their
mental health and wellbeing.

Summary of Previous Research
In summary, there are many risk factors and protective
factors that could contribute to an individual’s mental health
and wellbeing both overall and during an outbreak situation.
Although previous research studies provide important insights
about these factors, there is limited research on the impact
such factors, when considered altogether, may have during a
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global pandemic, during which strict and long-lasting protective
measures have been implemented. As such, the current COVID-
19 pandemic may have a unique impact on the risk and resilience
factors that either hinder or promote people’s mental health and
wellbeing during times of adversity and stress.

OBJECTIVES

The present study aims to examine:

1. If and how multiple potential risk factors, including job
insecurity, negative changes to one’s income during the
COVID-19 crisis, feelings of vulnerability to contracting
the virus, lack of confidence in one’s ability to avoid
contracting the virus and compliance with preventative
policies (i.e., social distancing measures), are associated
with mental health and wellbeing outcomes.

2. The associations of potential resilience factors at multiple
ecological levels (i.e., trait resilience, family functioning,
social support from friends, social participation, and
trust in healthcare institutions) with mental health and
wellbeing outcomes.

3. Whether the above-mentioned potential resilience factors
act as buffers (i.e., moderators) against the negative
impacts of the identified risk factors.

Note that we are using the expression “associated with” and
“associations” here given that the presented results are cross-
sectional. However, from a conceptual standpoint and based on
some studies mentioned above suggesting causality, potential risk
and resilience factors will be modeled as impacting wellbeing.

MATERIALS AND METHODS

Participants
Participants were recruited in March 2020 over a period of about
one week. Recruitment started approximately one week after the
first COVID-19 social distancing measure was recommended
by public health authorities in the country. People eligible to
complete the online survey were those who: (1) were 18 year of
age or older, (2) resided in Canada, and (3) had worked at least
20 h per week (in any job and organization) before the beginning
of the COVID-19 crisis. The Qualtrics survey, provided in
English, included three attention check questions to ensure
participants who were not paying attention (including those who
may have been fraudulent participants) were excluded. The final
sample included 1,122 participants. Table 1 shows a description
of their sociodemographic and work-related backgrounds. As
shown in that table, the average age of workers who took part in
the study was 39.43 (SD = 12.13) with minimum and maximum
ages of 18 and 71, respectively. Workers were most likely to be
a woman (74.2%), born in Canada (85.5%), cisgender (97.8%),
heterosexual (76.3%), able-bodied (81.2%), Caucasian (89.0%),
and living in the Province of Ontario (47.8%). Workers were
also most likely to have completed an undergraduate degree or
a college or trade school diploma/certificate (respectively, 33.7

and 21.0%). In addition, participants were more likely to not have
been laid off (80.3%) nor to have experienced a decline in their
income and benefits due to COVID-19 (62.3%), and they were
likely to have enough money (but no extra savings) before the
pandemic occurred (37.5%). Finally, participants had an average
of 2.50 people in their household (SD = 1.23) and were more likely
to not have school-aged children (77.8%).

Procedure
The study was approved by Wilfrid Laurier University’s Research
Ethics Board (REB #6497). Participants were recruited through
social media advertising and a voluntary online panel of workers
used by Qualtrics. Social media advertisement consisted of a post
that was advertised to Facebook users indicating the inclusion
criteria of the study. Researchers also shared the advertisement on
their personal Facebook page and community forums where users
could share the post within their online circles. The online panel
was recruited directly through an invitation on their panel survey
platform. Workers interested in participating were directed to
the online survey platform where they first filled out a consent
form. Those who did not meet the inclusion criteria, or did
not consent to taking part in the survey, were thanked for their
interest and redirected out of the survey. Those who satisfied
all conditions were then redirected to the online survey. Upon
completion of the survey, workers who were recruited via social
media were given the option to enter a raffle for a $50 dollar
gift card. Alternatively, those recruited using Qualtrics’ panel of
participants were compensated through their panel company.
Finally, a resource list was provided to all participants at the end
of the survey which included a list of mental health resources. The
survey included a broad range of wellbeing, mental health as well
as family and workplace-related questions in order to obtain a
holistic portrait of participants’ situation; however, only the data
obtained with the measures described in the following section are
used in the present article. The median time it took for survey
participants to complete the entire survey was 39 min. Although
the study includes three measurement waves, the current article
presents only the findings from the first wave, which provides
early insight into how several resilience factors may buffer the
effects of potential risk factors against mental health issues and
wellbeing.

Measures
Wellbeing and Mental Health
Three indicators were used to assess workers’ mental health
and wellbeing, including measures related to perceived stress,
presence and development of distress symptoms (i.e., depression
and anxiety), and meaning in life.

Stress
To measure perceived stress, an adapted form of the four-item
version of Cohen et al. (1994) Perceived Stress Scale (PSS) was
adopted. The timeframe used within the scale was altered to
measure the stress experienced by workers’ within the first week
of the COVID-19 pandemic (e.g., “In the LAST WEEK, how
often have you felt that you were unable to control the important
things in your life?” and “In the LAST WEEK, how often have
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TABLE 1 | Characteristics of participants.

Variables Frequency
(n)

Percentage
(%)

%
missing

Age in years

39.43 ± 12.13 (M ± SD)

Born in Canada

Yes 959 85.5

No 163 14.5 0.0

Educational level

Did not graduate high school 17 1.5

High school graduate 101 9.0

Some college or trade school 79 7.0

College or trade school graduate 236 21.0

Some university 106 9.4

University (Bachelor’s degree) 378 33.7

University (Graduate or professional degree) 204 18.2 0.1

Lost job temporarily or permanently due to COVID-19

Laid off 221 19.7

Not laid off 901 80.3 0.0

Experiencing income and benefit changes due to COVID-19

Yes 423 37.7

No 699 62.3 0.0

Gender

Women 832 74.2

Men 254 22.6

Non-binary 28 2.5 0.7

Transgender

Yes 13 1.2

No 1,097 97.8 1.1

Sexuality

Heterosexual 856 76.3

Minority (e.g., gay, lesbian, bisexual) 245 21.8 1.9

Having a disability

Yes 195 17.4

No 911 81.2 1.4

Racialized

Yes 104 9.3

No 999 89.0 1.7

Having kids that require childcare or are going to school

Yes 249 22.2

No 873 77.8 0.0

Household income situation before COVID-19

Comfortable with extra 395 35.2

Enough but no extra 421 37.5

Have to cut back 142 12.7

Cannot make ends meet 43 3.8 10.8

Number of people in household

2.50 ± 1.23 (M ± SD)

Residing province/territory

Alberta 123 11.0

British Columbia 151 13.5

Manitoba 49 4.4

New Brunswick 42 3.7

Newfoundland and Labrador 21 1.9

Northwest Territories 2 0.2

(Continued)

TABLE 1 | Continued

Variables Frequency (n) Percentage (%) % missing

Nova Scotia 87 7.8

Nunavut 0 0.0 0.0

Ontario 536 47.8

Prince Edward Island 3 0.3

Quebec 60 5.3

Saskatchewan 44 3.9

Yukon 3 0.3 0.0

you felt that things were going your way?”) The four items were
recorded using a five-item scale ranging from 1 (never) to 5 (very
often). Items were coded in such a way that a high score indicated
experiences of more stress. The Cronbach’s alpha of the adapted
four-item PSS scale indicated an adequate internal consistency
within the present study (α = 0.80).

Distress
Distress was assessed through a self-reported measure of anxiety
and depression symptoms, using Kroenke et al. (2009) Patient
Health Questionnaire for Depression and Anxiety (PHQ-4). The
PHQ-4 is a brief, but effective, tool used to screen for symptoms
related to anxiety and depression. The scale included four items
framed within the last week (e.g., “Feeling nervous, anxious or
on edge,” “Feeling down, depressed or hopeless”), which were
scored on a four-item scale ranging from 1 (none of the time) to
4 (all of the time). Within the current study, the PHQ-4’s internal
consistency was excellent (α = 0.90).

Meaning in Life
Questions from the Meaning in Life Questionnaire were adapted
to fit the current COVID-19 context (Steger et al., 2006; see also
Steger et al., 2008). Four items (e.g., “Like my life is meaningful,”
“Like my life has clear purpose”) were contextualized within the
current moment so workers would consider their experiences
in the present moment when responding. The four items were
recorded using a seven-point scale ranging from 1 (strongly
disagree) to 7 (strongly agree). The adapted scale had an excellent
Cronbach’s alpha (α = 0.92).

Potential Risk Factors
Risk factors that may be associated with lower mental health
and wellbeing during the current pandemic were also included.
The following scales were used to examine the changes in
income workers may have experienced due to COVID-19, their
perceived vulnerability to contracting the virus, their lack of
confidence in being able to act to prevent contracting the virus,
and whether they are complying with preventative measures (i.e.,
social distancing measures).

Income Reduction
Changes in workers’ financial income as a result of the COVID-19
pandemic were measured using a slide scale. Workers were asked
the following question, “On the slide scale below, select what
your current income/benefits of represent in percent compared to
your income/benefits before the coronavirus (COVID-19) crisis
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affected your employment?” Workers then selected a position on
the scale which best represents their change of income relative to
that prior to the crisis. On the scale, zero indicated a complete loss
of income, 50 indicated the workers’ current income/benefit were
equal to 50% of their previous income/benefits, and 100 indicated
that the workers’ current income/benefits had not changed (i.e.,
stayed the same). Before analysis, this variable was reverse coded
so higher scores indicated a greater reduction in one’s income due
to the crisis.

Job Insecurity
To assess job insecurity, four items (i.e., “If my organization
suffered a serious crisis, I might lose my job,” “If my organization
suffered a serious crisis, I would still get paid until we could
reopen,” “If my organization suffered a serious crisis, I would still
have my job,” “If my organization suffered a crisis, I would still
be covered by my organization’s employee benefits”) from Fowler
et al. (2007) Crisis and/or Disaster Preparedness Scale were used.
The questions were answered on a four-point scale ranging from
1 (strongly disagree) to 4 (strongly agree). The positive items were
re-coded so higher scores indicated more job insecurity. The four
items had a very good internal consistency (α = 0.87).

Feeling of Vulnerability to Contracting COVID-19
Workers’ feelings of vulnerability to COVID-19 in relation to
both themselves and others (i.e., family, neighbors, friends) was
measured using three items from the perceived susceptibility
scale proposed by Yoo et al. (2016) in the context of the Middle
East respiratory syndrome (MERS) in South Korea. The three
items [e.g., “Coronavirus (COVID-19) infection could happen to
me,” “Coronavirus (COVID-19) infection could happen to my
family”] were adapted to fit the current context of the coronavirus
crisis. The items were answered on a five-point scale ranging from
1 (strongly disagree) to 5 (strongly agree). The internal consistency
of the measure was excellent (α = 0.91).

Compliance With Social Distancing Measures
As one of the most effective ways of preventing the spread
of infectious diseases, complying with recent social distancing
policies is highlighted by public health policymakers as crucial to
flatten the curve of COVID-19 cases (Centers for Disease Control
and Prevention, 2020). In the study, participants were asked
“Have you isolated yourself from others (i.e., social distancing)
to prevent contaminating others or being contaminated with the
coronavirus (COVID-19)?” which was answered using either no
(1) or yes (2).

Lack of Confidence in One’s Abilities to Avoid COVID-19
The perception that contracting COVID-19 was unavoidable
was explored using three items. The first two were adapted
from Rolison and Hanoch’s (2015) and Veldhuijzen et al. (2005)
surveys, respectively, on SARS and Ebola (“In general, do
you think that people can take actions to prevent getting the
coronavirus (COVID-19)?” “How confident are you that you
can prevent getting the coronavirus (COVID-19)?”). Each item
was answered on a scale from 1 (not at all confident) to 5
(extremely confident). The third item was adapted from Yoo
et al. (2016) survey in the MERS context (“I can figure out

how to avoid the coronavirus (COVID-19) infection”), and was
answered on a scale from 1 (strongly disagree) to 5 (strongly
agree). A principal component analysis was conducted including
these three items suggesting the presence of only one factor
(eigenvalue = 1.72). The measure showed satisfying internal
consistency (α = 0.63). Although it is lower than other scales,
given that Cronbach’s alpha is sensitive to the number of
items, it is to be expected that the current scale would obtain
a lower value (Black, 1999; Kaplan and Saccuzzo, 2001). In
such a context, the mean inter-item correlation is considered
to offer a good reliability indicator. As it was 0.36 in the
current study, it is within the satisfying range (i.e., 0.20–0.40,
Briggs and Cheek, 1986).

Potential Resilience Factors
Plausible resilience factors explored in the presented study
include trait resilience, family functioning, social support
from friends, social participation, and trust in the healthcare
institutions.

Trait Resilience
Trait resilience was measured using three items (i.e., “I tend
to bounce back quickly after hard times,” “I have a hard time
making it through stressful events,” “It is hard for me to snap back
when something bad happens”) from Smith et al. (2008) Brief
Resilience Scale (BRS). Each item was answered on a four-point
scale ranging from 1 (strongly disagree) to 5 (strongly agree). These
items were selected given they had the highest factor loadings on
average across the multiple validation samples presented in Smith
et al. (2008). Within the current study, the three-item measure
had a satisfactory Cronbach’s alpha (α = 0.84).

Family Functioning
Smilkstein et al. (1982) Family APGAR scale was adopted. The
scale consists of five items that measure five parameters of
family functioning, including: adaptation, partnership, growth,
affection, and resolve. Items (e.g., “I am satisfied that I can turn
to my family for help when something is troubling me,” “I am
satisfied with the way my family talks over things with me and
shares problems with me”) were answered on a seven-point scale
ranging from 1 (almost always) to 3 (hardly ever). The items were
reverse-coded to indicate positive family functioning. The Family
APGAR scale had a Cronbach’s alpha of 0.90 in the present study,
thus showing excellent internal consistency.

Social Support
Four items related to the perceived social support from friends
found within the Multidimensional Scale of Perceived Social
Support scale (MSPSS, Friedlander et al., 2007) were used (e.g.,
“My friends really try to help me,” “I can count on my friends
when things go wrong”). These items were scored on a four-
point Likert scale ranging from 1 (very strongly disagree) to 7
(very strongly agree). These four items had a very high internal
consistency (α = 0.94) in the study.

Social Participation
To explore workers’ engagement in social activities occurring
outside the household a single item measuring the degree of
social participation was included. An item from Montpetit et al.

Frontiers in Psychology | www.frontiersin.org 8 December 2020 | Volume 11 | Article 580702458

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-580702 November 28, 2020 Time: 17:57 # 9

Coulombe et al. COVID-19, Risks, and Resilience

(2011) survey was adapted. Workers in the current study were
asked “During the LAST WEEK, how often did you participate
in social activities outside your home?” which was answered on
a four-point scale ranging from 1 (never) to 4 (every day or
almost every day).

Trust in Healthcare Institutions
The trust in health care institutions subscale of the
Multidimensional Trust in Health Care Systems Scale developed
by Egede and Ellis (2008) was included to measure Canadian
workers’ trust in our healthcare system. The subscale utilizes
three items (i.e., “Health care institutions only care about
keeping medical costs down, and not what is needed for my
health,” “ Healthcare institutions provide the highest quality in
medical care,” “When treating my medical problems, health care
institutions put my medical needs above all other considerations,
including costs”), which were measured on a five-point scale
ranging from 1 (strongly disagree) to 5 (strongly agree). Negative
items were re-coded so that high scores indicate higher trust.
The subscale had a Cronbach’s alpha of 0.74, thus showing an
adequate internal consistency.

Control Variables
Demographic questions were included to control for the fact
that individual characteristics related to one’s identity and work
may influence wellbeing and mental health during the COVID-
19 crisis. Control variables included: women vs. men, age, sexual
orientation (heterosexual vs. minority), disability, identifying as
transgender, being racialized, having children that require child
care and/or school-aged children, being born outside of Canada
(i.e., migrant), level of education, number of people living in
the household, and perception of financial hardship prior to the
COVID-19 crisis.

Data Analysis
Descriptive analysis and univariate correlations were conducted
in the SPSS software (v.27, IBM Corp., 1989–2020). The main
analyses were conducted in the Mplus software (v.7.31, Muthén
and Muthén, 1998–2012) using a structural equation modeling
approach in which latent constructs are represented with multiple
observed indicators (Wang and Wang, 2019). In all these
analyses, whenever a factor or construct was measured by more
than one observed variable, it was included in the model as
a latent construct, on which all of the observed variables (i.e.,
measured items) of that factor were loading. The only exception
to this was related to the distress construct measured with
the PHQ-4, which, in line with previous research (Kroenke
et al., 2009; Löwe et al., 2010), was represented by a second-
order construct on which two first-order constructs (anxiety
and depression) are loading, each represented by two observed
variables. In the case of factors measured with a single item,
the factor was included in the model directly as an observed
variable. After testing each model, several indices of fit providing
by the software were examined to assess the adequacy of the
tested model: Comparative Fit Index (CFI) and Tucker Lewis
Index (TLI) ≥ 0.90; Root Mean Square Error of Approximation
(RMSEA) ≤ 0,07; Standardized Root Mean Square Residual

(SRMR) ≤ 0.08 (Hooper et al., 2008). Modification indices
were requested from the software, providing suggestions that
could improve the fit of the model. Modification indices were
considered with caution in order to avoid overfitting the model by
adjusting it on the basis of these empirically derived modification
indices without considering the substantive meaning of model
modifications (Schumacker and Lomax, 2010). The Robust
Maximum Likelihood (MLR) estimators with robust standard
error was used, which is known to be robust to potential data
non-normality (Wang and Wang, 2019). In conjunction with
MLR, The Mplus software implements the Full-Information
Maximum Likelihood (FIML) approach, which is recognized to
be one of the best means of dealing with missing values (Enders,
2010). Following recommended practices, whenever the software
allowed it, in the current study, auxiliary variables (listed in the
Results section) were included in the model using the Mplus
“auxiliary (m)” command in order to further reduce potential
biases associated with missing values (Enders, 2010).

To address the first research objective, a model was tested
in which pathways were included from each of the five risk
factors to each of the three wellbeing outcome constructs. To
address the second research objective, the risk factors were kept
in the models, but this time, we added pathways from each
of the five potential resilience factors to each of the wellbeing
outcome constructs. This allowed us to test the main effect of
resilience factors on wellbeing outcomes. In order to control
for demographic variables’ impacts, these tested models included
pathways from each of the control variables described above
to each of the wellbeing outcome constructs. The model also
included correlations between exogenous variables, which is a
default in Mplus (Muthen, 2005). These correlations will not
be represented in the final model figures in order to simplify
graphical representation of the findings.

To address the third research objective, each of the risk
factors found to be associated with lower wellbeing constructs
was then considered in interaction with each potential resilience
factor. While it used to be challenging to test such interactions,
the Mplus software now allows the inclusion of interaction
terms involving one or two latent factors using the integration
algorithm with the Montecarlo integration option (Wang and
Wang, 2019). Given the computational requirements of such an
algorithm, it proved impossible to test the full model including
all potential interactions, all wellbeing outcome constructs and
all control variables at once. Thus, a series of smaller models
was tested. In these models, only the control variables that were
significantly related to wellbeing outcomes in the models above
were retained; any non-significant pathways between a control
variable and a wellbeing outcome construct was removed. Each
test model included: (1) one risk factor latent construct (or
observed variable, in case of a single-item measure), (2) one
resilience factor latent construct (or observed variable, in case
of a single-item measure), and (3) the interaction term between
the risk factor and the resilience factor. The model included
pathways from each of these three elements to each of the three
wellbeing outcome constructs. Note that the software precluded
the inclusion of auxiliary variables when testing interactions
involving latent factors. However, in one case, the tested
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interaction involved two observed variables (income reduction
and social participation), which did not necessitate the use of
the integration algorithm and thus, allowed for the inclusion of
the auxiliary variables. In case of significant interaction effects,
simple slopes were added into the models using model constraint
commands (Stride et al., 2015), to explore the effect of the risk
factor at low (one standard deviation below the mean), moderate
(mean) and high levels (one standard deviation above the mean)
of the resilience factor.

RESULTS

Table 2 below shows the descriptive statistics and correlations
between the main observed variables used in the models. As
indicated in this table, most variables were relatively normal;
and, the MLR estimator was selected to reduce issues with the
few non-normal variables (Wang and Wang, 2019). In terms
of missing values, most variables included less than 5% missing
values, except job insecurity and social participation. The job
insecurity question may not have been answered by participants
who had lost their employment because of the crisis, for example.
To account for these missing values and reduce biases as much as
possible, the FILM approach was used (Wang and Wang, 2019).
Auxiliary variables correlated with job insecurity and/or social
participation variables and missingness on these variables were
also included in the analysis as recommended by Enders (2010).
These auxiliary variables included measures focused on feelings
(jumbled, conflicted, chaotic, and uneasy) over the last week
(McGregor et al., 2001), items from an additional scale of general
job security (Kraimer et al., 2005), a variable indicating that one
has lost their job temporarily or permanently due to the COVID-
19 crisis, and two items focused on financial and occupational
wellbeing (Prilleltensky et al., 2015).

The first structural equation model that was tested included
all the risk factors and their pathways to each wellbeing outcome
constructs. The model [χ2(416) = 1195.76, TLI = 0.95; CFI = 0.92;
RMSEA = 0.04 (90% CI [0.04, 0.04]); SRMR = 0.03] showed good
fit. Modification indices suggested the addition of a correlational
link between two items of the job insecurity construct, which we
decided to add, given that the two concerned items were clear
opposites of each other and thus, likely highly negatively linked,
i.e., “If my organization suffered a serious crisis, I might lose my
job,” and “If my organization suffered a serious crisis, I would
still have my job”. The model was tested again with this addition.
The model fit [χ2(415) = 1116.40, TLI = 0.96; CFI = 0.93;
RMSEA = 0.04 (90% CI [0.04, 0.04]); SRMR = 0.03] was slightly
improved and deemed satisfactory. Figure 2 shows the significant
pathways of the final model. As shown, all observed variables
loaded as expected on their respective latent construct. The
model included the following pathways between risk factors and
wellbeing outcome constructs: (1) positive pathways to stress
from income reduction, job insecurity, lack of confidence in
avoiding COVID-19, and vulnerability to COVID-19; (2) positive
pathways to distress from income reduction, job insecurity,
lack of confidence in avoiding COVID-19, and vulnerability
to COVID-19; and (3) negative pathways to meaning in life

from income reduction, job insecurity, and lack of confidence in
avoiding COVID-19. The model also included a negative pathway
from social distancing to stress, indicating lower levels of stress
among participants practicing social distancing.

The final model was used as the basis for the next model
to be tested, in which each of the potential resilience factors
was added, including a pathway between these factors and each
wellbeing outcome construct. The model [χ2(986) = 2214.25
TLI = 0.95; CFI = 0.94; RMSEA = 0.03 (90% CI [0.03, 0.04]);
SRMR = 0.03] showed excellent fit. The final model is shown
in Figure 3. In terms of the significant pathways between risk
factors and wellbeing outcome constructs, they were overall the
same as in Figure 2, except that vulnerability to COVID-19
was no longer significantly associated with distress and stress,
and the pathway between job insecurity and distress was also
not significant. With regards to potential resilience factors,
the following were significant: (1) negative pathways to stress
from trait resilience, family functioning, and trust in healthcare
institutions; (2) negative pathways to distress from trait resilience;
and (3) positive pathways to meaning in life from trait resilience,
family functioning, support from friends, social participation,
and trust in healthcare institutions.

A series of 20 models were then run specifically to examine the
interaction effect between each of the four risk factors and each
of the five resilience factors. Given its association with less stress,
social distancing was found not to be a risk factor in the analysis
above (see Figure 2), and as such, it was not considered in this
interaction analysis. As shown in Table 3, most of the interaction
effects were not significant, except for: (1) the interaction effect
between income reduction and social support from friends on
meaning in life; (2) the interaction effect between job insecurity
and trait resilience on meaning in life; (3) the interaction effect
between job insecurity and social support from friends on stress;
and (4) the interaction effects between lack of confidence in
avoiding COVID-19 and trait resilience on stress and meaning.
The other interaction effects were not significant, and the pattern
of main effects found in Figure 3 was overall confirmed.

The simple slopes of the significant interactions were explored.
Several different patterns of simple slopes were identified, as
shown in Table 4. First, for the interactions between income
reduction and social support from friends on meaning in life,
at a lower value of social support the effect of income reduction
was not significant, while the effect was negative and significant
at higher values of social support from friends. A similar pattern
was found for the effect of lack of confidence in avoiding COVID-
19 on meaning, which was found to be non-significant at a lower
value of trait resilience, but significant and negative at higher
values of trait resilience.

Another pattern was found for the effect of job insecurity on
stress. This effect was positive (i.e. detrimental) and significant
at all values of social support from friends, but increased in
magnitude (i.e., stronger association with stress) as values of
social support from friends increased. A similar pattern was
found for the effect of lack of confidence in avoiding COVID-
19 on stress. The effect was found to be positive (i.e., detrimental)
at all levels of trait resilience, but it increased in magnitude (i.e.,
stronger association with stress) as trait resilience increased.
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TABLE 2 | Descriptive statistics and correlations between the main study variables (N = 1,122).

Measures 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 16. 17. 18. 19. 20.

Stress

1. PSS1 –

2. PSS2 0.43 –

3. PSS3 0.43 0.53 –

4. PSS4 0.61 0.53 0.47 –

Distress

5. PHQ1 0.58 0.41 0.41 0.58 –

6. PHQ2 0.60 0.45 0.43 0.64 0.82 –

7. PHQ3 0.55 0.50 0.45 0.67 0.68 0.73 –

8. PHQ4 0.49 0.45 0.44 0.61 0.57 0.64 0.78 –

Meaning in life

9. M1 −0.35 −0.41 −0.42 −0.44 −0.33 −0.36 −0.46 −0.48 −

10. M2 −0.40 −0.42 −0.48 −0.46 −0.38 −0.38 −0.49 −0.49 0.78 −

11. M3 −0.45 −0.46 −0.48 −0.53 −0.47 −0.46 −0.53 −0.51 0.70 0.79 −

12. M4 −0.35 −0.41 −0.38 −0.43 −0.33 −0.34 −0.45 −0.45 0.75 0.74 0.71 −

Income reduction

13. Single item 0.16 0.12 0.19 0.17 0.09 0.10 0.13 0.15 −0.17 −0.19 −0.20 −0.16 −

Job insecurity

14. JI1 0.20 0.18 0.17 0.18 0.15 0.15 0.17 0.17 −0.22 −0.22 −0.22 −0.19 0.32 −

15. JI2 0.22 0.16 0.22 0.23 0.16 0.18 0.17 0.16 −0.25 −0.28 −0.27 −0.21 0.39 0.48 −

16. JI3 0.21 0.20 0.24 0.24 0.19 0.20 0.22 0.21 −0.31 −0.33 −0.32 −0.25 0.35 0.70 0.67 −

17. JI4 0.21 0.20 0.24 0.22 0.19 0.20 0.23 0.21 −0.28 −0.30 −0.31 −0.23 0.36 0.52 0.65 0.72 −

Vulnerability to COVID-19

18. V1 0.18 0.07 0.12 0.14 0.21 0.18 0.13 0.08 −0.06ns −0.09 −0.12 −0.08 −0.09 0.04ns 0.08 0.04ns 0.04ns −

19. V2 0.17 0.09 0.13 0.11 0.22 0.18 0.11 0.06 −0.05ns −0.11 −0.13 −0.06 −0.09 0.05ns 0.06ns 0.07ns 0.04ns 0.81 −

20. V3 0.18 0.09 0.13 0.12 0.20 0.17 0.10 0.07 −0.07 −0.12 −0.14 −0.07 −0.07 0.08 0.05ns 0.07 0.04ns 0.72 0.80 −

Compliance with social
distancing measures

21. Single item −0.01ns −0.11 −0.10 −0.05ns −0.04ns −0.04ns −0.06 −0.06ns 0.06ns 0.03ns 0.02ns 0.06ns 0.07 0.06ns −0.05ns 0.05ns −0.03ns −0.04ns 0.04ns 0.00ns

Lack of confidence

22. LoC1 0.07 0.10 0.07 0.08 0.01ns 0.04ns 0.08 0.11 −0.17 −0.16 −0.18 −0.18 −0.04ns 0.04ns −0.02ns 0.02ns 0.03ns 0.00ns −0.02ns 0.00ns

23. LoC2 0.23 0.20 0.21 0.26 0.26 0.25 0.21 0.21 −0.20 −0.21 −0.24 −0.23 −0.08 −0.07 0.07 0.07 0.09 0.28 0.20 0.17

24. LoC3 0.14 0.14 0.14 0.18 0.16 0.15 0.15 0.11 −0.12 −0.18 −0.20 −0.18 −0.01 0.08 0.09 0.13 0.12 0.17 0.16 0.12

Trait resilience

25. TR1 −0.27 −0.37 −0.25 −0.35 −0.29 −0.33 −0.36 −0.32 0.38 0.40 0.38 0.39 −0.08 −0.09 −0.14 −0.14 −0.15 −0.08 −0.08 −0.10

26. TR2 −0.37 −0.41 −0.30 −0.46 −0.41 −0.46 −0.44 −0.44 0.33 0.35 0.37 0.33 −0.07 −0.15 −0.16 −0.18 −0.20 −0.11 −0.08 −0.11

27. TR3 −0.33 −0.38 −0.24 −0.40 −0.34 −0.38 −0.40 −0.40 0.35 0.37 0.37 0.35 −0.10 −0.13 −0.16 −0.18 −0.18 −0.09 −0.07 −0.07
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TABLE 2 | Continued

Measures 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 16. 17. 18. 19. 20.

Family functioning

28. FF1 −0.14 −0.18 −0.15 −0.23 −0.11 −0.13 −0.20 −0.22 0.31 0.29 0.27 0.30 −0.09 −0.09 −0.10 −0.11 −0.13 −0.08 −0.06ns −0.07

29. FF2 −0.17 −0.19 −0.17 −0.25 −0.14 −0.15 −0.19 −0.21 −0.27 0.29 0.28 0.28 −0.09 −0.04 −0.09 −0.09 −0.12 −0.09 −0.09 −0.05

30. FF3 −0.13 −0.18 −0.17 −0.20 −0.08 −0.12 −0.20 −0.23 0.34 0.30 0.27 0.31 −0.08 −0.08 −0.11 −0.14 −0.13 −0.01ns −0.02ns 0.00ns

31. FF4 −0.15 −0.18 −0.16 −0.21 −0.12 −0.12 −0.19 −0.21 0.29 0.31 0.28 0.29 −0.06 −0.06 −0.11 −0.11 −0.15 −0.04ns −0.02ns −0.01ns

32. FF5 −0.14 −0.17 −0.16 −0.21 −0.15 −0.15 −0.21 −0.21 0.27 0.29 0.25 0.27 −0.09 −0.05 −0.08 −0.11 −0.12 −0.02ns −0.02ns −0.02ns

Social support from friends

33. SF1 −0.04ns −0.13 −0.09 −0.07 −0.02ns −0.04ns −0.07 −0.11 0.23 0.22 0.20 0.23 0.01ns −0.00ns −0.10 −0.08 −0.08 0.00ns −0.00ns 0.01ns

34. SF2 −0.04ns −0.14 −0.14 −0.10 −0.02ns −0.06 −0.09 −0.16 0.24 0.21 0.21 0.26 0.00ns −0.03ns −0.10 −0.09 −0.08 0.02ns 0.00ns −0.01ns

35. SF3 −0.02ns −0.11 −0.11 −0.05ns −0.00ns −0.03ns −0.07 −0.13 0.21 0.18 0.18 0.22 0.03ns −0.03ns −0.08 −0.07 −0.07 0.02ns 0.01ns 0.01ns

36. SF4 −0.00ns −0.12 −0.09 −0.07 0.00ns −0.03ns −0.07 −0.13 0.22 0.18 0.19 0.25 0.01ns −0.03ns −0.10 −0.10 −0.10 −0.01ns −0.01ns −0.01ns

Social participation

37. Single item −0.00ns 0.03ns −0.00ns 0.06ns 0.02ns 0.01ns 0.03ns 0.02ns 0.04ns 0.04ns 0.04ns 0.03ns 0.00ns 0.04ns −0.04 0.01ns 0.02ns −0.03ns −0.02ns −0.05ns

Trust in healthcare institutions

38. THI1 −0.16 −0.15 −0.11 −0.22 −0.11 −0.16 −0.18 −0.21 0.21 0.17 0.17 0.20 −0.06ns −0.06ns −0.12 −0.12 −0.13 0.00ns 0.00ns 0.03ns

39. THI2 −0.20 −0.21 −0.18 −0.20 −0.16 −0.18 −0.19 −0.20 0.22 0.25 0.26 0.25 −0.05ns −0.04ns −0.14 −0.14 −0.14 −0.05ns −0.09 −0.08

40. THI3 −0.18 −0.19 −0.19 −0.18 −0.14 −0.12 −0.15 −0.14 0.24 0.24 0.26 0.26 −0.05ns −0.07ns −0.11 −0.15 −0.15 −0.08 −0.08 −0.08

n 1122 1122 1121 1122 1121 1121 1121 1121 1122 1122 1122 1122 1068 1001 999 998 997 1121 1120 1121

M 3.46 2.65 3.25 3.10 2.86 2.61 2.29 2.19 4.89 4.51 4.30 4.93 16.74 2.80 2.72 2.65 2.58 4.29 4.33 4.40

SD 1.22 .94 .94 1.19 1.10 1.14 1.11 1.09 1.60 1.67 1.72 1.68 29.44 0.96 .97 .96 1.01 .76 .72 .66

Minimum 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1

Maximum 5 5 5 5 4 4 4 4 7 7 7 7 100 4 4 4 4 5 5 5

Skewness −0.34 0.09 −0.18 −0.05 −0.30 −0.04 0.33 0.46 −0.75 −0.42 −0.29 −0.78 1.70 −0.41 −0.11 −0.06 0.10 −1.29 −1.22 −1.15

Kurtosis −0.50 −0.15 −0.20 0.81 −1.36 −1.43 −1.23 −1.10 −0.21 −0.74 −0.89 −0.26 1.73 −0.75 −1.07 −0.99 −1.15 2.67 2.69 2.74
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TABLE 2 | Continued

Measures 21. 22. 23. 24. 25. 26. 27. 28. 29. 30. 31. 32. 33. 34. 35. 36. 37. 38. 39. 40.

Stress

1. PSS1

2. PSS2

3. PSS3

4. PSS4

Distress

5. PHQ1

6. PHQ2

7. PHQ3

8. PHQ4

Meaning in life

9. M1

10. M2

11. M3

12. M4

Income reduction

13. Single item

Job insecurity

14. JI1

15. JI2

16. JI3

17. JI4

Vulnerability to COVID-19

18. V1

19. V2

20. V3

Compliance with social distancing measures

21. Single item –

Lack in confidence

22. LoC1 0.05ns –

23. LoC2 −0.09 0.41 –

24. LoC3 −0.05ns 0.24 0.42 –

Trait resilience

25. TR1 0.03ns −0.06ns −0.17 −0.15 –

26. TR2 0.08 −0.07 −0.21 −0.13 0.54 –

27. TR3 0.03ns −0.11 −0.18 −0.12 0.67 0.71 –

(Continued)
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TABLE 2 | Continued

Measures 21. 22. 23. 24. 25. 26. 27. 28. 29. 30. 31. 32. 33. 34. 35. 36. 37. 38. 39. 40.

Family functioning

28. FF1 0.00ns −0.09 −0.10 −0.09 0.19 0.16 0.18 –

29. FF2 0.02ns −0.04ns −0.09 −0.09 0.21 0.18 0.21 0.65 –

30. FF3 −0.00ns −0.08 −0.08 −0.06 0.20 0.17 0.22 0.63 0.63 –

31. FF4 −0.02ns −0.11 −0.09 −0.09 0.22 0.18 0.20 0.64 0.72 0.65 –

32. FF5 −0.02ns −0.06ns −0.10 −0.10 0.21 0.15 0.18 0.55 0.62 0.61 0.70 –

Social support from friends

33. SF1 0.01ns −0.11 −0.10 −0.04 0.13 0.12 0.16 0.32 0.28 0.29 0.30 0.22 –

34. SF2 −0.00ns −0.11 −0.11 −0.05ns 0.14 0.15 0.16 0.25 0.22 0.25 0.24 0.17 0.82 –

35. SF3 0.03ns −0.13 −0.10 −0.03ns 0.13 0.15 0.16 0.26 0.22 0.24 0.24 0.17 0.74 0.76 –

36. SF4 0.01ns −0.10 −0.08 −0.04ns 0.16 0.14 0.16 0.25 0.10 0.22 0.22 0.16 0.73 0.78 0.86 –

Social participation

37. Single item −0.07 −0.04ns −0.03ns −0.00ns 0.01ns −0.02ns −0.06ns −0.05ns −0.04ns −0.03ns −0.03ns −0.01ns 0.09 0.05ns 0.08 0.08 –

Trust in healthcare institutions

38. THI1 0.07 −0.17 −0.14 −0.13 0.12 .18 0.20 0.13 0.09 0.15 0.11 0.09 0.11 0.14 0.14 0.15 −0.07 –

39. THI2 0.00ns −0.15 −0.19 −0.15 0.20 0.20 0.19 0.17 0.16 0.18 0.17 0.15 0.11 0.14 0.09 0.11 −0.03ns 0.43 –

40. THI3 0.03ns −0.15 −0.20 −0.19 −0.14 0.10 0.11 0.21 0.20 0.19 0.19 0.15 0.15 0.17 0.14 0.15 −0.01ns 0.44 0.60 –

n 1,121 1,120 1,121 1,122 1,122 1,122 1,121 1,118 1,118 1,121 1,120 1,119 1,119 1,121 1,121 1,121 970 1,121 1,121 1,122

M 1.86 2.31 2.87 2.62 3.50 3.04 3.19 2.54 2.35 2.52 2.35 2.43 5.26 5.21 5.45 5.40 1.31 3.51 3.43 3.14

SD 0.35 1.06 1.17 0.97 0.99 1.12 1.11 0.63 0.68 0.63 0.71 0.66 1.31 1.40 1.44 1.41 0.65 1.04 0.95 1.01

Minimum 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Maximum 2 5 5 5 5 5 5 3 3 3 3 3 7 7 7 7 4 5 5 5

Skewness −2.01 0.65 0.25 0.37 −0.51 −0.01 −0.27 −1.06 −0.57 −0.96 −0.61 −0.74 −0.93 −0.96 −1.30 −1.20 2.09 −0.51 −0.48 −0.27

Kurtosis 2.41 −0.19 −0.80 −0.28 −0.32 −0.99 −0.86 0.03 −0.74 −0.16 −0.84 −0.55 1.00 0.87 1.53 1.41 3.57 −0.30 −0.23 −0.49

All correlations were significant at p ≤ 0.05 or less, except values with the "ns" indication, which were not significant.
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FIGURE 2 | Final model of the pathways between potential risk factors and wellbeing outcomes. The estimates in brackets are standardized while those not
presented in brackets are unstandardized. All connections illustrated are significant at p ≤ 0.001, except for those with an asterisk (*) which indicates that the effect
is significant at p ≤ 0.05. Control variables were included when conducting the analysis, but were excluded from the figure for reading ease.

A final pattern—the only one consistent with a buffering
effect understanding of resilience factors—was found for the
interaction between job insecurity and trait resilience on meaning
in life. While the negative effect of job insecurity was found to be
significant at all levels of trait resilience, it actually decreased in
magnitude (i.e., weaker association with meaning in life) as trait
resilience increased.

DISCUSSION

The purpose of the present study was to explore if, and how,
several risk and resilience factors were associated with mental
health and wellbeing outcomes among workers in the early stages
of the COVID-19 crisis. Overall, it was found that each of the
tested potential risk factors, except social distancing, was related
to lower mental health and wellbeing, while each of the resilience
factors was positively related to more positive mental health and
wellbeing. The effects of risk and resilience factors were most
often main effects (i.e., not interactional).

Risk Factors
Overall, the findings corroborate those of previous literature.
In particular, the results demonstrating that reduction to one’s
income and job insecurity during the COVID-19 crisis were
associated with higher levels of stress are in accordance with
findings from several comprehensive literature reviews indicating

that such factors can enhance psychological distress and mental
health issues (Virtanen et al., 2005; Mihashi et al., 2009;
Nieuwenhuijsen et al., 2010; Schmidt et al., 2014). According
to Statistics Canada (2020), job security and income were
indeed threatened by the COVID-19 pandemic, thus, our
results—indicating that job insecurity was associated with lower
wellbeing—are important to consider.

Higher levels of stress were also associated with stressors more
directly related to the virus itself, such as stronger feelings of
vulnerability to contracting COVID-19, and lack of confidence
in avoiding COVID-19. These findings are similar to those from
previous research indicating that fear of oneself or important
others in one’s life becoming infected with a disease can induce
feelings of anxiety, in addition to other negative mental and
physical health outcomes (Maunder et al., 2003; Hawryluck et al.,
2004; Reynolds et al., 2008; Brooks et al., 2020).

In addition to these findings, income reduction, job insecurity,
and lack of confidence in avoiding COVID-19 were also
associated with higher distress and lower meaning in life. To our
knowledge, the current study is one of the very few empirical
explorations of meaning in life, an important yet often neglected
aspect of wellbeing, in the context of a pandemic (Steger et al.,
2013). The fact that the findings suggest that even in the
very first weeks of the crisis, COVID-19 related stressors are
associated with lower momentaneously-perceived meaning in life
is concerning given that lower meaning in life has been found
to be associated with less capacity to adapt to disaster situations
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FIGURE 3 | Final model of the pathways between resilience and risk factors (direct effects only) and wellbeing outcomes. The estimates in brackets are standardized
while those not presented in brackets are unstandardized. All connections illustrated are significant at p ≤ .001, except for those with an asterisk (*) which indicates
that the effect is significant at p ≤ .05. Control variables were included when conducting the analysis, but were excluded from the figure for reading ease.

(i.e., tornadoes, Weber et al., 2019). Thus, lower meaning in life in
the first few weeks after the COVID-19 crisis started may actually
put people on the path toward poorer adaptation in the future,
although longitudinal research is needed.

Interestingly, the current model demonstrated a trend of
lower stress levels among participants complying with social
distancing recommendations. These findings are contrary to
previous research which indicates that quarantining and social
distancing measures have negative impacts on one’s mental
health and well-being (Hawryluck et al., 2004; Reynolds et al.,
2008). However, as the study was conducted during the first
two weeks after the Canadian government had implemented
social distancing measures, it could be that the negative impacts
of social distancing measures had not yet been experienced
by many individuals. In a study by Hawryluck et al. (2004),
it was found that negative mental health outcomes, such as
increased symptoms of post-traumatic stress disorder, were seen
more frequently in individuals who had been quarantined for
greater than 10 days. Thus, individuals from the current study
that participated within the first 10 days of implementation of
preventative measures, may not have experienced the full impact
of social distancing yet.

Resilience Factors
In regard to resilience factors, all of those considered displayed
a main positive effect on one or more of the mental
health and wellbeing outcomes. Overall, meaning in life was

positively associated with several protective factors, including
trait resilience, better family functioning, higher social support
from friends, social participation, and trust in healthcare
institutions. In addition, lower stress was associated with both
better family functioning and trust in healthcare institutions,
and lower distress was associated with higher trait resilience.
Of the five resilience factors, trait resilience seemed to be one
of the most important as higher trait resilience was the only
resilience factor found to be associated with each of the three
considered wellbeing outcomes constructs. These findings are in
line with those from previous research with several populations
and in various traumatic situations, including the COVID-19
crisis (Hu et al., 2015; Nam et al., 2016; Kavčič et al., 2020).
In particular, Kavčič et al. (2020) found trait resilience to be a
protective factor against mental health issues and perceived stress
for Slovene adults during the COVID-19 crisis. Extending Kavčič
et al. (2020) findings, the current results demonstrate that trait
resilience is associated with greater feelings of meaning in life,
and lower distress.

These findings are also supported by those focused on
an intervention aimed at promoting feelings of resilience
and meaning among individuals living with chronic illnesses
during the SARS outbreak. More specifically, an intervention
implemented one month after the SARS outbreak utilized
the Strength-Focused and Meaning-Oriented Approach for
Resilience and Transformation (SMART) model and found that
upon teaching participants how to enhance feelings of resilience
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TABLE 3 | Findings from the moderation analysis testing the interaction between each risk and each resilience factor.

Using trait resilience as
the resilience factor

Using family functioning
as the resilience factor

Using social support
from friends as the

resilience factor

Using social
participation as the

resilience factor

Using trust in healthcare
institutions as the
resilience factor

DV:
Stressa

DV:
Distressb

DV:
Meaningc

DV:
Stressa

DV:
Distressb

DV:
Meaningc

DV:
Stressa

DV:
Distressb

DV:
Meaningc

DV:
Stressa

DV:
Distressb

DV:
Meaningc

DV:
Stressa

DV:
Distressb

DV:
Meaningc

B B B B B B B B B B B B B B B

IV: Risk factor: Income
reduction

0.003*** 0.001 −0.005*** 0.004*** 0.002* −0.006*** 0.004*** 0.002* −0.007*** 0.004*** 0.002** −0.007*** 0.004*** 0.002* −0.006***

MOD: Resilience factor −0.376*** −0.387*** 0.505*** −0.185*** −0.143*** 0.429*** −0.113*** −0.087** 0.445*** −0.003 −0.032 0.141* −0.184*** −0.130*** 0.343***

Interaction term 0.000 0.000 −0.002 0.001 0.000 0.000 0.001 0.001 −0.003* −0.001 0.001 0.002 0.000 0.000 0.001

IV: Risk factor: Job
insecurity

0.132*** 0.085** −0.340*** 0.170*** 0.126*** −0.356*** 0.174*** 0.129*** −0.354*** 0.193*** 0.148*** −0.407*** 0.166*** 0.124*** −0.366***

MOD: Resilience factor −0.353*** −0.375*** 0.494*** −0.157*** −0.121*** 0.400*** −0.081*** −0.060* 0.355*** −0.001 −0.013 0.156** −0.156*** −0.108*** 0.311***

Interaction term 0.016 −0.024 0.078* 0.012 −0.002 −0.039 0.058* 0.036 −0.080 −0.043 −0.059 0.086 −0.004 0.020 0.059

IV: Risk factor: Vulnerability
to COVID-19

0.064** 0.070** −0.049 0.082** 0.091*** −0.064 0.088*** 0.094*** −0.074* 0.090** 0.082** −0.063 0.078** 0.087*** −0.056

MOD: Resilience factor −0.376*** −0.388*** 0.543*** −0.177*** −0.134*** 0.439*** −0.097*** −0.072** 0.394*** 0.006 −0.006 0.161** −0.180*** −0.122*** 0.369***

Interaction term 0.042 0.022 0.014 0.032 −0.014 0.019 −0.010 −0.003 0.010 0.067 0.050 −0.001 0.003 0.009 −0.060

IV: Risk factor: Lack of
confidence in avoiding
COVID-19

0.158*** 0.122*** −0.236*** 0.215*** 0.186*** −0.306*** 0.218*** 0.190*** −0.295*** 0.244*** 0.209*** −0.390*** 0.199*** 0.178*** −0.279***

MOD: Resilience factor −0.336*** −0.357*** 0.483*** −0.152*** −0.116*** 0.405*** −0.071** −0.051 0.361*** −0.010 −0.021 0.174** −0.122*** −0.071* 0.285***

Interaction term 0.057* 0.044 −0.105* 0.000 −0.042 0.062 0.015 0.033 −0.051 −0.058 −0.075 0.081 0.006 −0.019 −0.023

All analyses conducted with the full sample (N = 1022), except when involving either the Income reduction or the Social participation variables, for which cases with missing values on these variables had to be excluded,
leaving the analytical sample to 1,068 and 970, respectively. V, independent variable; DV, dependent variable; MOD, moderator. aControlling for age, gender, living with disability, being born outside Canada, financial
situation before the COVID-19 crisis, social distancing. bControlling for age, gender, education level, living with disability, being born outside Canada, financial situation before the COVID-19 crisis. cControlling for age,
gender, number of people in the household, living with disability, financial situation before the COVID-19 crisis. ***p ≤ 0.001, **p ≤ 0.01, *p ≤ 0.05.
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TABLE 4 | Simple slopes of risk factor effects at low, moderate and high values of resilience factors in cases of significant interactions between risk and resilience factors.

Using trait resilience as the resilience factor Using social support from friends as the resilience factor

DV: Stressa DV: Distressb DV: Meaningc DV: Stressa DV: Distressb DV: Meaningc

B B B B B B

Effect of income reduction on DV at

−1 SD of the resilience factor Non-significant
interaction

Non-significant
interaction

Non-significant
interaction

Non-significant
interaction

Non-significant
interaction

−0.003

M of the resilience factor −0.007***

+1 SD of the resilience factor −0.010***

Effect of job insecurity on DV at

−1 SD of the resilience factor Non-significant
interaction

Non-significant
interaction

−0.418*** 0.115** Non-significant
interaction

Non-significant
interactionM of the resilience factor −0.340*** 0.174***

+1 SD of the resilience factor −0.262*** 0.232***

Effect of lack of confidence in avoiding COVID-19 on DV at

−1 SD of the resilience factor 0.101** Non-significant
interaction

−0.132 Non-significant
interaction

Non-significant
interaction

Non-significant
interactionM of the resilience factor 0.158*** −0.236***

+1 SD of the resilience factor 0.215*** −0.341***

Only the significant interaction effects from Table 3 were further explored in this Table. All analyses conducted with the full sample (N = 1022), except when involving
Income reduction, for which cases with missing values on that variables had to be excluded, leaving the analytical sample to 1068. IV, independent variable; DV, dependent
variable. aControlling for age, gender, living with disability, being born outside Canada, financial situation before the COVID-19 crisis, social distancing. bControlling for age,
gender, education level, living with disability, being born outside Canada, financial situation before the COVID-19 crisis. cControlling for age, gender, number of people in
the household, living with disability, financial situation before the COVID-19 crisis. ***p ≤ 0.001, **p ≤ 0.01, *p ≤ 0.05.

and meaning, these individuals reported a decrease in mental
health issues and symptoms, as well as more positive cognitive
appraisals of their social and personal experiences during the
SARS outbreak up to one month later (Ng et al., 2006). These
findings suggest that resilience can be taught in the context of
pandemics, and as such, lower resilience and its associations with
poorer wellbeing, as found in the current study, are not inevitable.

Although trait resilience was an important factor in reducing
stress and distress and increasing feelings of meaning in life, the
results from the current study support the use of an ecological
approach when understanding the impact of resilience factors
on an individual’s mental health and wellbeing. In line with
research by Ungar and Theron (2020), the present findings
demonstrate that resilience is an integrative process made up
of psychological, social, and systemic factors. For example,
results from the current study suggest that family functioning
could be a protective factor against mental health issues and
poor wellbeing as it was associated with lower stress and
greater feelings of meaning in life. This aligns with previous
research conducted during disaster situations (e.g., hurricane,
tsunami), according to which positive family relationships serve
to reduce mental health symptoms (e.g., depression, PTSD)
among children (Wickrama and Kaspar, 2007; Kronenberg et al.,
2010). Further, the presence of a positive relationship with
even one family member has been shown to be enough to
buffer the negative impacts of psychological distress caused by
unfavorable circumstances (Vakrat et al., 2018; Davies et al.,
2019). In the context of COVID-19, family functioning is
especially important to consider as many families are spending
a greater amount of time together due to preventative policies,
such as social distancing.

Although the associations of social support from friends
and social participation with stress and distress were not

significant in the current study, previous research does support
such associations. For example, in a study by Glass et al.
(2009), it was found that social support from friends was
associated with low psychological distress among Hurricane
Katrina survivors. In addition to these findings, a study
by Sanders et al. (2004) supports the association between
social support from friends and feelings of meaning in
life as seen in the present findings. Specifically, Sanders
et al. (2004) found that older adults who were forced to
relocate due to a hurricane reported increased mental health
symptoms (i.e., depression) and reduced feelings of meaning
in life as a result of not having friends in their new
community. Although the research studies discussed above
were conducted during disaster situations (e.g., hurricane), the
unique circumstances instilled by the COVID-19 crisis (i.e.,
social distancing measures) may limit an individuals’ ability
to utilize social resources, such as support from friends and
social participation, as protective factors for their mental health
and wellbeing. As such, this could explain why the relationship
between these resilience factors and the wellbeing outcomes
related to lower stress and distress were not significant in
the present study.

Resilience processes operate on the basis of connections
between several levels of the social ecology, and several
researchers have recognized this very clearly. For example,
Ager (2013) cited Eggerman and Panter-Brick (2010) who
wrote “there is no health without mental health, no mental
health without family unity, no family unity without work,
dignity, and a functioning economy, and no functioning
economy without good governance” (p. 83). Our results, showing
correlations between the multiple resilience factors, are entirely
aligned with such a perspective. Of particular importance
at the highest level of the social ecology in our study are
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health care institutions. As such institutions have experienced
immense pressure due to the COVID-19 crisis, it is necessary
to understand the role of trust as a resilience factor, which
could be promoted or eroded by the extensive and persistent
challenges posed by a global pandemic. In a national Canadian
survey, it was found that trust in one’s local health authority
or medical health officer increased from 79% the week before
preventative policies were implemented to 87% the week after,
indicating a high level of trust in healthcare institutions and
personnel among Canadians in a pandemic (Elflein, 2020).
Based on our findings, such high trust is likely beneficial for
Canadian workers.

Unexpected (Reversed) Buffering Effects
In studies on trait resilience and similar concepts (e.g., hardiness)
as well as social support (Cohen and Wills, 1985; Beasley et al.,
2003; Schiff et al., 2010; Kaniasty et al., 2020) an important
question that researchers have been asking themselves is: are
these factors having direct effects on wellbeing, independently
of the levels of exposition to risks and adverse situations, or
do they have interactive, buffering effects specifically associated
with reduced impacts of stressors and adverse situations on
wellbeing and mental health? As indicated above, all of the
five considered potential resilience factors emerged as having
positive main relationships on at least one of the wellbeing
outcomes constructs, providing support to a direct effect model
of protective influence. This is consistent with what others have
called compensatory effects of resilience factors (Zimmerman
et al., 2013), in which increased levels of resilience factors,
although not reducing per se the negative impacts of stressors
and risks, have beneficial impacts on wellbeing, thus, in some
way compensating for the detrimental effects of stressors and
risks. Our findings, mostly highlighting direct effects rather than
buffering effects, are also aligned with research on the role of
social support in the context of disaster situations, in which many
studies have found direct effects while few studies have identified
buffering effects (as reviewed by Kaniasty et al., 2020). In the
COVID-19 context, from a practice-based perspective, the direct
effects of resilience factors suggest that interventions targeting the
development of trait resilience, family functioning, social support
from friends, social participation, and trust in health institutions
may lead to positive impacts that could help counterbalance the
negative impacts of the identified risk factors on wellbeing, but
that overall, would not directly prevent these negative impacts
from happening.

Only one of the identified significant interaction effects
was aligned with a buffering effect conceptualization (i.e., the
interaction effect of job insecurity and trait resilience), in which
higher trait resilience seemed to protect against—or reduce—
the negative impact of job insecurity on meaning in life. This is
consistent with several previous research studies suggesting that
people who initially have higher inner resilience skills are better
equipped to deal with major stressors, from war-related trauma
exposure (Fino et al., 2020) to natural disasters (Quan et al., 2017)
and pandemics (Kavčič et al., 2020). As such, these individuals
would be less impacted by these stressors.

Interestingly, in addition to main effects, a few of the factors
expected to positively buffer the effects of the identified risk
factors were found to interact with stressors in a negative way,
nuancing preconceived ideas of what is considered positive and
negative in times of crisis. Trait resilience and social support from
friends interacted with some of the identified risk factors (i.e.,
income reduction, job insecurity, lack of confidence in avoiding
COVID-19) in a negative way. Specifically, the pattern of results
suggests that high levels of these potential resilience factors
could indeed be maladaptive for some aspects of wellbeing,
amplifying the detrimental effects of COVID-19 related risk
factors. In contrast, for people with lower levels of these resilience
factors, the associations between these risk factors and wellbeing
were weaker. In the past, a few researchers have identified
this “reversed buffer effects” pattern (e.g., Antonucci et al.,
2010; Kaniasty et al., 2020). When it comes to social support,
it is possible that the received support was not appropriate
(Antonucci et al., 2010) or relevant given the uncertain and
completely unprecedented nature of the crisis. Furthermore, as
stated by Kaniasty et al. (2020, p. 345), “having many social
linkages within a community severely affected by a disaster
could also be a liability, not just an asset”. It is possible that
stronger social support indicates a larger number of people
in one’s network to be worried about with regards to their
safety and adjustment in the COVID-19 context. Indeed a study
conducted after Hurricane Katrina suggests that people who
were more socially embedded in their community before the
event experienced a certain level of burden associated with the
expectation that they would offer support, and it was found to
contribute to stress (Weil et al., 2012).

When it comes to resilience, Williams et al. (2017) have
recently highlighted some potential negative side effects too.
For example, when discussing resilience to adversity in an
organizational context, these authors mentioned that “resilience
assists actors in persisting in activities despite hardship”
(Williams et al., 2017, p. 757). It may be the case that in the
context of the COVID-19 crisis, that is a resolutely new and
unprecedented context, it would better serve people to adjust
their expectations and behaviours, rather than to persist with
their usual lifestyles and routines. Further research, also in
an organizational context, found that the impact of workplace
bullying on employee wellbeing was moderated by trait resilience
in such a way that more resilient people experienced more
negative effects (Annor and Amponsah-Tawiah, 2020). These
authors referred to the fact that trait resilience is often associated
with reliance on active coping, which may not be useful
in situations where people have limited control, and it is plausible
to assume the COVID-19 is such a situation. In such contexts, an
over-reliance on one’s inner capacities and strengths associated
with active coping could lead to the depletion of one’s internal
resources (Annor and Amponsah-Tawiah, 2020). From that
perspective, it is critical for decision-makers at all levels of society
not only to value inner resilience, but also to support individuals’
ability to utilize environmental resilience resources during a
pandemic situation.

Another potential interpretation of the reverse buffering
effects that we found is that the novelty of the COVID-19 crisis,
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given that it began only a few weeks before the survey, may have
influenced these results.

Limitations
The limitations associated with the study relate mostly to the
cross-sectional nature of the present findings, and the time at
which the data was collected. The study provided a nuanced
snapshot into the lives of Canadian workers one to two weeks
after social distancing measures were implemented. Given that
the data was collected very rapidly after the COVID-19 crisis
started, our findings may reflect participants’ early levels of
adjustment rather than long-term trends. It is possible that more
time for participants to adjust to their “new normal” is needed
before buffering mechanisms (i.e., significant moderation effects
of resilience factors) on wellbeing can actually unfold and be
observed. While the study included additional survey waves two
weeks and two months later, the analysis for this article only
focuses on the first wave, and as such, directionality and causality
of the effects cannot be ascertained. Of the three requirements
that need to be established to determine causality (Chambliss
and Schutt, 2013), the presented paper establishes a correlation
between wellbeing outcomes and risk and resilience factors
variables. However, temporal precedence was not examined in
this study as multiple time points would need to be analyzed.
While our hypothesized models operate under the assumption
that constructs thought to be resilience and risk factors are
impacting wellbeing, and not the reverse, wellbeing could impact
the levels of some of the self-reported risk or protective factors.
For example, levels of wellbeing (i.e., depressive symptoms)
at one time point has been found to predict later perceived
level of family functioning (Lorenzo-Blanco et al., 2017). Future
publications will allow to examine such longitudinal relationships
between constructs through incorporating data from each of the
study’s three waves. The third condition for causality is non-
spuriousness, and it also cannot be completely ensured in the
current article. It is possible, for example, that one’s level of
optimism could simultaneously positively influence their levels
of wellbeing (e.g., Mäkikangas et al., 2004) and their feelings of
vulnerability to COVID-19 (e.g., Park et al., 2020). Longitudinal
designs including additional variables as controls could help
examine the roles of such potential third variables.

In accordance with the fact that women are more likely
in general to participate in surveys (Moore and Tarnai, 2002),
74% of the respondents in our sample were women. This may
have impacted the results since women are more likely to
experience job insecurity as shown in the literature reviewed
by Landsbergis et al. (2014). Further, workers that are women
may have additional demanding roles as mothers (Wang and
Patten, 2001). This might, in turn, lead to additional stressors that
may have interacting effects with COVID-19 crisis risk factors
on wellbeing.

The design of the study prevents us from generalizing the
results to all Canadian workers. For example, as the study
was open to all Canadian adults who were working before the
COVID-19 crisis began, the analysis does not specifically explore
the in-depth experiences of employees in precarious employment
conditions or those who were not working before the crisis

started. These segments of the populations, whose wellbeing may
already be fragilized in less uncertain times, may have been
more affected by the crisis than the current study’s workers
(Kantamneni, 2020). Furthermore, the survey was only available
online, which may have prevented individuals with limited
internet access from participating, especially those in precarious
situations, and those individuals from particularly marginalized
communities (Vosko, 2013; Robinson et al., 2015; Canadian
Radio-television and Telecommunications Commission, 2018,
2019).

In addition, as short measurement scales were used to prevent
response fatigue, future research with longer measurement
scales may be useful to validate the findings obtained in the
current study. In particular, future research should focus on
the counterintuitive results related to the relative absence of
positive buffering effects among resilience factors. Finally, the
higher, although still relatively limited, levels of missing values for
measures related to job insecurity and social participation may
have impacted the results.

Implications
The findings of the present study advance the current knowledge
about the likely impacts of the COVID-19 crisis, and provide
insights about the risk and resilience factors that influence
individuals’ mental health and wellbeing. In particular, the
findings could be used to inform recommendations for service
providers and policymakers about the factors to target with
interventions for mental health and wellbeing. In addition to
the financial aid currently being provided by the Canadian
government, there are other areas for improvement in terms of
workers’ job security, social support, feelings of self-efficacy in
controlling the virus, family functioning, and social participation.

First, social media may be capitalized on to help workers
cope with job insecurity and provide them with social support.
As stated by the World Health Organization (2017), social
media “may be used to engage the public, facilitate peer-to-
peer communication, create situational awareness, monitor and
respond to rumors, public reactions, and concerns during an
emergency, and facilitate local-level responses.” Aside from
the benefits social media provides officials in disseminating
information about the pandemic and preventative measures
(O’Brien et al., 2020), peer-to-peer communication on social
media provides a particular aid for those living through these
unprecedented times. For instance, workers would have a place to
voice their experiences and share resources. Employers may also
use social media and other technological tools to communicate
transparently to their employees about the effects of the crisis
on current and future employment situations (Sinclair et al.,
2020). As job insecurity is positively associated with distress and
stress, and decreased feelings of meaning in life, it is particularly
important for employers to instill feelings of stability among their
employees, while being upfront about the impacts of the crisis
(Sinclair et al., 2020).

The present findings also provide insight into the significance
of promoting feelings of self-efficacy in controlling the virus, as
feeling vulnerable to contracting the virus and lack of confidence
in preventing the virus were associated with increased stress and
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distress. Van Bavel et al. (2020) used findings from social and
behavioral research to recommend strategies for responding to
the COVID-19 pandemic. In particular, the researchers suggested
that leaders should instill a sense of collective efficacy among
individuals to build trust and compliance (Van Bavel et al.,
2020). In the context of COVID-19, building trust is especially
important for ensuring socially responsible behavior.

The present findings may also be used to advocate for
interventions targeting family functioning, an important
resilience factor identified in this study. Many parents are
currently facing strain and uncertainty, which is affecting their
ability to provide nurturance, guidance, and protection for
their children (Walsh, 2015; Prime et al., 2020). As research
indicates that adjustment among parents predicts adjustment
among children, such disturbances within child rearing may
have long-lasting effects on both parents and their children
(Hafstad et al., 2010; United Nations, 2020; Wade et al., 2020).
These effects can be negated by ensuring parents are provided
with proper resources (e.g., peer support, access to pediatricians,
financial aid for childcare). This may include online parenting
resources (Prime et al., 2020) that help working parents learn
techniques (e.g., mindfulness) to cope with work stressors and
uncertainty during the COVID-19 crisis (Coyne et al., 2020).

Finally, as social participation was found to be positively
associated with one’s meaning in life, it is important to
consider how this may be implemented in a time of social
distancing. Given that social distancing policies are still
in effect, social participation may be difficult to achieve
and maintain. Organizations that are primarily maintained
through volunteer participation may be additionally affected
as some operations may not be able to continue functioning
without volunteers. Finding alternative ways (e.g., remote
volunteering, social distancing) to conduct essential services,
may not only aid organizations but also improve workers’
meaning in life as previously discussed. In line with the
importance of social participation, governments in Canada
have created online platforms to match interested people with
volunteering opportunities.

The current findings demonstrate the need for preventative
measures and interventions that utilize a socio-ecological
approach. This approach should emphasize the importance of
enhancing collaboration between multiple public health and
mental health stakeholders to effectively reduce multi-level
risk factors present within a global pandemic and to promote
resilience factors to improve mental health and wellbeing.

CONCLUDING REMARK

In conclusion, the present study explored the associations of
several risk and resilience factors with mental health and
wellbeing, and whether resilience factors could buffer the
associations of these risk factors with negative outcomes. The
current findings highlight the intricate interplay between a vast
array of risk and resilience factors that seem to influence workers’
levels of wellbeing and mental health approximately one to two
weeks after the implementation of preventative policies, such as

social distancing. As the preventative policies in Canada became
stricter over the months following these initial weeks before being
gradually attenuated during the summer, the impacts of such
factors may have also evolved. Thus, future longitudinal research
is needed to assess the impact of risk and resilience factors
over time, and their continuous and likely cumulative impact on
workers’ mental health and wellbeing.
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Background: The COVID-19 pandemic has led governments worldwide to implement
unprecedented response strategies. While crucial to limiting the spread of the virus,
“social distancing” may lead to severe psychological consequences, especially in
lonely individuals.

Methods: We used cross-sectional (n = 380) and longitudinal (n = 74) designs to
investigate the links between loneliness, anxiety, and depression symptoms (ADS) and
COVID-19 risk perception and affective response in young adults who implemented
social distancing during the first 2 weeks of the state of epidemic threat in Poland.

Results: Loneliness was correlated with ADS and with affective response to COVID-19’s
threat to health. However, increased worry about the social isolation and heightened
risk perception for financial problems was observed in lonelier individuals. The cross-
lagged influence of the initial affective response to COVID-19 on subsequent levels of
loneliness was also found.

Conclusion: The reciprocal connections between loneliness and COVID-19 response
may be of crucial importance for ADS during the COVID-19 crisis.

Keywords: loneliness, mental well-being, anxiety and depression, COVID-19, risk perception

INTRODUCTION

Within 10 months’ time since the first case of the novel coronavirus originating from Wuhan
(Hubei, China) has been officially reported, COVID-19 has spread to 214 countries and territories
affecting over 35 million individuals and causing over 1,039,000 deaths as of 7th October (Dong
et al., 2020). The characteristics of the virus, including high variance in presentation of symptoms,
high transmission rates, a relatively long incubation period, and heightened mortality rates in
elderly and individuals with pre-existing conditions (WHO-China Joint Mission, 2020), have led
governments worldwide to implement unprecedented strategies to counteract its further spread.
The outbreak was declared a pandemic by the WHO on March 11th, and as of early April, the
largest increase in the daily number of cases has been observed in Europe and the United States
(World Health Organization [WHO], 2020). Due to the exponential growth of COVID-19 cases
observed across most EU countries, strategies aimed at “flattening the curve” by decreasing the
number of simultaneous severe COVID-19 cases to a level that is manageable by the healthcare
system were implemented at various paces by all EU countries. This includes Poland, which
started introducing lockdown-type measures soon after the first death from COVID-19 in Poland
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on March 12th (Hirsch, 2020). On March 13th, the Polish
government declared a state of epidemic threat and reinstated
border controls; restricted the operation of shopping malls,
restaurants, bars, and pubs; closed schools and universities;
and banned public gatherings exceeding 50 individuals (Hirsch,
2020). Furthermore, citizens were recommended to work
remotely if possible, engage in social distancing, and avoid
leaving home unless necessary. Timeline of COVID-19 actions
is visualized in Supplementary Figure 1. At the same time,
no general lockdown was implemented at that point, and thus
voluntary compliance from citizens was the driving factor for the
effectiveness of the implemented strategy. Social distancing was
sanctioned by law on March 24th, when gatherings of more than
two people and non-essential travel were prohibited by law.

While crucial to limiting the spread of the virus, implementing
necessary precautions to fight the pandemic inevitably results
in a drastic suppression of direct interactions and a potential
erosion of social bonds. Perceived social isolation, or loneliness,
has been pointed out as one of the fundamental concerns during
the current epidemiological crisis (Killgore et al., 2020a). At
the same time, recent findings on the subject are mixed. Some
studies provided evidence that perceived impact of the pandemic
can actually mobilize individual social resources, sheltering one
from the feeling of isolation and negative psychological outcomes
(Luchetti et al., 2020; O’Connor et al., 2020 Tull et al., 2020).
A study by McGinty et al. (2020) reported only a slight increase
in loneliness during current events as compared with a survey
conducted in 2018. At the same time, other research reveals
a significant increase in declared loneliness after introducing
stay-at-home policies (Killgore et al., 2020a,b), especially in
the vulnerable groups (Bu et al., 2020) and young adults
(Lee et al., 2020).

The possible impact of increased perceived social isolation
during the current crisis is especially alarming from the
perspective of the Evolutionary Theory of Loneliness (ELT;
Cacioppo et al., 2006), which posits that prolonged loss of
reliable social bonds can result in self-preservation bias and
implicit vigilance toward threats. This in turn may provoke
further disconnection from others and, in the longer term, can
have a deleterious impact on mental and physical health (Holt-
Lunstad et al., 2015). Loneliness also was found to predict higher
stress appraisals (Hawkley et al., 2003) and increased threat
perception (Qualter et al., 2013), making it plausible that lonely
individuals may appraise the current outbreak situation more
negatively and suffer from higher levels of distress. Indeed, a
fast-growing literature on the impact of the current crisis on
mental health provides evidence that loneliness constitutes a
risk factor for distress, depression, and anxiety (e.g., Killgore
et al., 2020a,b; Losada-Baltar et al., 2020; Palgi et al., 2020; Park
et al., 2020; Tso and Park, 2020). Additionally, a recent review
of the psychological effects of quarantine confirmed the potential
severity of prolonged isolation (Brooks et al., 2020).

Importantly, while the link between mental health and
loneliness has been reported repeatedly in recent research
on the subject, the relationship between loneliness and the
preventive strategies used in response to this epidemiological
emergency is unclear. This issue is of particular importance

during times of epidemiological emergency, when individual
actions can have a critical effect on collective safety. While
cognitive processes biased toward self-preservation (Spithoven
et al., 2017) may be suboptimal during normal circumstances, the
increased susceptibility to threatening aspects of the environment
may contribute to implementing enhanced precautions against
potential danger during a pandemic. At the same time, lonely
individuals have been also shown to engage to lesser extent in
health behaviors (Segrin and Passalacqua, 2010) and were found
to exhibit less prosocial behavior (Twenge et al., 2007), and
thus may be less willing to commit to self-imposed quarantine,
especially in the absence of symptoms.

Studies on Ebola (Yang, 2016), H1N1 (Prati et al., 2011b),
and SARS (de Zwart et al., 2009) showed that the perception
of risks associated with each of the viral agents was one of the
key factors driving societal response to their outbreaks. At the
same time, it has been shown that affective response to a specific
disease rather than cognitive evaluations of risks associated
with it is crucial for one’s response to pandemic crisis (Prati
et al., 2011b). Psychological characteristics, e.g., personality traits
(Commodari, 2017), were found to shape individuals’ affective
response to epidemics.

Limited data gathered during the current epidemiological
crisis provide contradictory evidence. Wang et al. (2020) showed
that access to reliable information and engaging in preventive
measures were associated with less adverse psychological
outcomes. A two-wave study conducted on Korean national
representative sample revealed that despite accurate belief
update of COVID-19 severity, participants were less willing
to engage in preventive measures during the second wave of
the study, and this decrease in motivation was mediated by
increased depressive symptoms (Park et al., 2020). At the same
time, later work on the subject revealed a positive association
between depressive symptoms and more strict self-quarantine
behavior (Nelson et al., 2020) and between stress and anxiety
levels engagement in hygiene behaviors (Newby et al., 2020).
Thus, it is still not clear to what degree adverse psychological
symptoms are linked to precautionary behavior engagement
and how the relation changes in time. Nonetheless, given the
multitude of possible pathways linking loneliness and cognitive
and affective factors associated with response to COVID-19
and self-isolation restrictions, loneliness may be among such
characteristics.

Importantly, many studies on the impact of COVID-19
concerned older adults (e.g., Berg-Weger and Morley, 2020;
Brooke and Jackson, 2020; Grossman et al., 2020; Parlapani
et al., 2020; Patel and Clark-Ginsberg, 2020; van Tilburg et al.,
2020). In this study, we decided to focus on young adults
instead. It is believed that this group, while largely asymptomatic,
may disregard restrictions and spread the virus (Kelly, 2020).
Furthermore, this group is the least likely to perceive COVID-
19 as a threat; a survey on a representative sample of adult
Poles performed between March 5th and March 15th showed that
almost 48% of respondents overall and more than half (58%)
of participants aged 24–35 perceived the COVID-19 outbreak
as “not special and was overblown by the media” (Pankowski,
2020). Finally, recent research showed that younger age is a
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risk factor for loneliness in general (e.g., Victor and Yang, 2012;
Shovestul et al., 2020) and specifically during COVID-19 (Beam
and Kim, 2020; Bu et al., 2020; Groarke et al., 2020; Li and Wang,
2020; Losada-Baltar et al., 2020; Luchetti et al., 2020). At the same
time, it was pointed out that studies focused on this particular
group are lacking (Groarke et al., 2020).

Given the importance of the initial response to the outbreak
(Yeo and Ganem, 2020), our aim was to investigate the impact
of early restrictions on appraisals and situational response
during the early phase of the COVID-19 outbreak in Poland.
Longitudinal research on the current situation is still scarce, yet
crucial to disentangle the temporal dynamics of the psychological
response (Groarke et al., 2020). Thus, the current study explored
both cross-sectional and longitudinal relationships between
loneliness, anxiety, and depression symptoms and compliance
with recommended precautionary measures in a sample of young
adults at two time points: immediately after restrictions were
imposed upon population [3 days after the Polish government
declared a state of epidemic threat and recommended social
distancing (15th March)] and 2 weeks later, when the social
distancing strategy was already sanctioned by law (29th March).
We hypothesized that recommended restrictions might result in
increased loneliness. At the same time, we posited a reciprocal
association between feeling of isolation and mental health
outcomes, such as individuals who are more lonely are also
more prone to develop anxiety and depression symptoms, and
initially poor mental well-being might contribute to the feeling of
loneliness. As the literature on associations between loneliness,
mental health, and preventive behaviors is mixed, we aimed
at exploring whether and how worse psychological outcomes
are linked to more precaution in the young adult population.
Specifically, we wanted to investigate to what extent mental health
and perceived social isolation were related to risk perception
and affective response to the crisis among individuals who have
followed social distancing recommendations.

MATERIALS AND METHODS

Participants and Procedure
The initial (Wave 1; W1) online survey was performed via
Qualtrics with an opportunity sample of individuals aged 18–35,
who completed the open survey within a 36-h period starting
at 9 PM on the 15th of March. The survey was distributed
on Facebook groups, mostly devoted to student communities
from different Polish universities and faculties. The survey
was prepared in accordance with the Checklist for Reporting
Results of Internet E-Surveys (CHERRIES) (Eysenbach, 2004).
The questionnaire was distributed over 10 pages and consisted
of 7 to 40 items per page. The survey was previewed by five
researchers from our team. All questions had to be answered in
order to submit the results and the participants could not change
their answers after going to the next page of the survey. The
participation rate for W1 was 0.93, while the completion rates
were 0.56 and 0.45 for W1 and W2, respectively. Only completed
questionnaires were analyzed. The IP address that appeared in the
database more than once was checked in order to ensure that each

entry contained a unique email address. It was the case for two
duplicated IP addresses, and the entries were kept in the analyses.

The time constricted nature of the survey was utilized to
grasp the immediate response to the restrictions introduced due
to the state of epidemic threat, which had been declared 48 h
prior to the start of the survey. The final sample consisted of
511 individuals (19% males, mean age: 23.3 ± 3.7) who were
mostly students (77%) living in a large city (74%). Detailed
demographic information is shown in Supplementary Figure 2.
A follow-up survey was performed after a 14-day delay and
started at 9 PM on March 29th. A group of 245 individuals
who consented to be contacted again were invited to complete
a follow-up survey via e-mail. One hundred ten participants who
completed the follow-up until new restrictions were declared at
12 PM on 31st of March were included as Wave 2 (W2). Both
surveys included Polish versions of standardized questionnaires
measuring loneliness and anxiety and depression symptoms, as
well as specific questions linked to the COVID-19 outbreak,
which are described in detail below. The protocol of the study was
accepted by the Ethics Committee at the Institute of Psychology,
Polish Academy of Sciences. The participants were informed
about the aim and length of the study and their right to
withdraw at any moment prior to completing the survey. They
were also told that the collected data will be anonymized and
analyzed on the group level. Participants were not reimbursed for
participation in the study.

Loneliness and Anxiety and Depression
Symptoms
The 20-item Polish version of the Revised UCLA Loneliness
Scale (R-UCLA; Kwiatkowska et al., 2018) was used to measure
loneliness. This adaptation of the R-UCLA consists of 20 items
in the form of declarative sentences reflecting satisfaction and
dissatisfaction with interpersonal relationships and was shown
to have good test–retest reliability and external validity. Mental
well-being was examined with the 30-item version of the General
Health Questionnaire (GHQ; Frydecka et al., 2010). The Polish
version of the GHQ-30 has excellent reliability (Cronbach’s
α = 0.97) and was shown to have a three-dimensional structure.
However, as items from the GHQ Social Relationships factor
overlap thematically with the R-UCLA, and some of the GHQ
General Functioning items could have been affected by objective
restrictions (e.g., “Do you leave home as often as usual?”), we
decided to utilize only the Anxiety and Depression subscale as
the primary anxiety and depression symptoms (ADS) outcome.

COVID-19 Items
The survey included specific questions about the level of
impact of the COVID-19 pandemic on one’s daily functioning
and professional activity, social context of self-isolation, and
adherence to recommended preventive strategies. Furthermore,
participants were asked to rate the perceived probability
of various events associated with the COVID-19 outbreak
(ranging from contact with a virus carrier to developing severe
symptoms) and level of worry for 10 COVID-19-related issues
on seven-point Likert scales from (1) definitely not to (7)
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definitely yes. During W2 the participants were additionally
asked to rate their subjective complaints on 12 different
issues associated with self-isolation. The items are presented in
Table 1.

To avoid using single-item responses for further analysis,
a principal component analysis with varimax rotation was
performed on the scores of 511 participants separately for each
variable. The subscales that have been created this way are
described in detail in Supplementary Materials. Basic descriptive
statistics and Cronbach’s alpha for each of the main W1 and W2
COVID-19 variables are shown in Table 2.

TABLE 1 | COVID-19 items asked during W1 (A, B) and W2 (A, B, C).

Questions Items

Wave 1

A) Affective response:
“To what extent, facing the
SARS-CoV-2 pandemic in
Poland, are you concerned
about:”

(1) “Your health”

(2) “The health of your loved ones”

(3) “The ability of public healthcare to provide
care to you and your loved ones”

(4) “The ability of public healthcare to provide
care to all members of society in need”

(5) “The possible change in your financial
situation”

(6) “Access to the essential resources during
the quarantine period”

(7) “The condition of the economy”

(8) “The loneliness and social isolation during
the pandemic restrictions”

(9) “The frustration and boredom caused by the
pandemic restrictions”

(10) “The lack of reliable information about the
pandemic”

B) Risk perception: “How do
you assess the likelihood of the
following events occurring to
you and your loved ones?”

(1) “Physical contact with an infected person”

(2) “Being infected with the virus”

(3) “Mild symptoms of the virus”

(4) “Severe symptoms of the virus”

(5) “Being hospitalized”

(6) “Job loss”

(7) “Loss of livelihood”

Wave 2

C) Subjective Complaints:
“To what extent in your daily life
are you currently troubled by:”

(1) “Change of your daily routine”

(2) “Inability to meet with family”

(3) “Inability to meet with friends”

(4) “Feeling of loneliness”

(5) “Coronavirus news overload”

(6) “Lack of reliable information on coronavirus”

(7) “Limited access to various services and
products”

(8) “Boredom”

(9) “Difficult contact with other people”

(10) “Restricted freedom of movement”

(11) “Feeling of uncertainty”

(12) “Feeling of loss of control”

TABLE 2 | Basic descriptive statistics and Cronbach’s alpha for each of the main
W1 and W2 COVID-19 variables.

COVID-19 scales Number of
items

Mean (SD) Cronbach’s
alpha

Wave 1

Risk perception 7 3.44 (1.09) 0.80

Contact risk 3 4.41 (1.37) 0.85

Severe symptoms risk 2 3.09 (1.48) 0.93

Financial problems risk 2 2.35 (1.61) 0.80

Affective response 10 4.45 (0.95) 0.70

Healthcare collapse worry 2 5.57 (1.45) 0.81

Isolation worry 2 3.61 (1.99) 0.83

Financial stability worry 3 4.29 (1.33) 0.57

Personal health worry 2 4.53 (1.45) 0.64

Wave 2

Subjective complaints 12 4.37 (1.28) 0.88

Social isolation complaints (SIC) 7 4.30 (1.48) 0.87

Lack of control complaints (LCC) 3 4.62 (1.59) 0.75

Nonsocial deprivation complaints (NDC) 3 4.49 (1.44) 0.63

Main outcome scores are presented in bold.

Statistical Analyses
Basic frequency statistics were calculated for variables linked to
the impact of COVID-19 on participant functioning. Initially,
we intended to use the level of adherence with COVID-
19 preventive strategies during W1 and W2 as outcome
variables in a path analysis. However, due to the extremely
non-normal distribution of the strategies used [kurtosis: 3.68
(W1)/11.15 (W2)], it could not have been included in path
models. However, to address the issue of preventive strategy
use, we compared COVID-19 risk perception (W1), affective
response (W1), and subjective complaints (W2) in participants
who either complied (SDC) or did not fully comply (NSDC)
with social distancing recommendation. SDC participants were
defined as individuals who declared (1) avoiding direct social
contact with others and (2) avoiding leaving the house unless
necessary. Out of our initial sample of 511 individuals, 380
declared both, which, after exclusion of outliers (individuals
with values over 1.5 interquartile range from first and third
quartile of any of the variables included in the path model),
left 366 SDC participants for path analysis. For W2 analysis,
we included only participants who declared social distancing
during both W1 and W2 (74 individuals), which left 69 SDC
for our cross-lagged analysis after exclusion of outliers. SDC
participants did not differ from NSDC (W1: n = 123; W2:
n = 36): in terms of age, sex, education, work status, or
place of residency. To examine W1 variables, we conducted
a repeated-measures ANOVA with group (SDC vs NSDC)
as a between-subject factor and risk perception (three levels)
or affective response (four levels) subscales as within-subject
factors. As SIC had twice as many items as the remaining two
complaints subscales, separate between-group (SDC vs NSDC)
t-tests were performed for each of the complaints subscales
(Table 2). While path analysis allow for direct comparisons
of path coefficients observed in SDC vs NSDC, we did not
include NSDC participants as (1) the group who did not
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comply to social distancing measures was much smaller both
at W1 and at W2 (W1: n = 123; W2: n = 36) and (2)
NSDC could be further stratified into groups who did not
comply with either (1) avoiding direct social contact with
others or (2) avoiding leaving the house unless necessary, and
(3) did not comply with both. Furthermore, NSDC included
both participants who directly opposed regulations (e.g., 34%
of NSDC who did not avoid social contacts) but also a
significant group of respondents who were ambiguous about
certain preventive strategies (e.g., 49% of NSDC when it comes
to avoiding social contacts). Given that the prevalent majority
of the participants could have been unequivocally classified
as SDC we decided to rather drop the NSDC rather than
draw any conclusions about the factors driving NSDC behavior
during pandemics.

W1 model: Sequential mediation was tested by entering
loneliness, anxiety and depression symptoms, risk perception,
and affective response to COVID-19 to a path model in
AMOS 25. Initial model was just identified; thus, after the
initial step of the analysis, the non-significant paths were
trimmed from them to enable examination of the model fit.
Model fit was ascertained by using the chi-square statistic
to examine the hypothesis that the matrix of the model
parameters fits the observed covariance matrix. Additionally,
goodness of fit was assessed by using the comparative fit
index (CFI) and root mean square error of approximation
(RMSEA) (Hu and Bentler, 1999). The significance of specific
indirect pathways was examined by establishing whether 95%
bootstrapped confidence intervals for each indirect effect
contained the zero value.

W2 model: The cross-lagged effects between variables were
investigated using a two-wave autoregressive cross-lagged panel
model (CLPM), which allows one to examine directional effects
of one variable on another over time, while accounting for
the stability of each variable and their correlations at each
time point. The longitudinal model was constructed on the
basis of cross-sectional model W1, by including loneliness,
anxiety, and depression symptoms, and COVID-19 affective
response and risk perception observed during both waves in
the CLPM. However, as no cross-lagged effects were observed
for COVID-19 risk perception, it was removed from the model,
thus leaving the three-variable CLPM. As two-wave cross-
lagged models are just identified, testing of the model fit
was not performed.

Only SDC without any missing data were included in
W1 and W2 path analysis. Due to the time-constricted
nature of the current study, we included all of the available
observations without a priori power sample estimation.
Retrospective analysis has shown that while all of our
cross-sectional models were adequately powered, CLPM
analysis could have been underpowered, especially when
applying more stringent SEM assumptions (e.g., 20 subjects
per variable assumption as recommended by Costello and
Osborne (2005) would suggest that at least 120 participants
should have been included in the analysis). Thus, the
longitudinal analysis may have ignored the small correlations
between variables.

RESULTS

The Impact of COVID-19 on Functioning
Most of the participants considered their daily functioning
(59%) and professional activity (80%) to be affected by
the COVID-19 pandemic. The median predicted length of
restrictions at the time of W1 was 31 days. Only 6% of
participants reported spending the 2 weeks following W1 alone.
The majority of the participants (86%) declared not being
in a group particularly affected by COVID-19 (e.g., due to
preexisting conditions); however, 75% of participants were
directly linked to someone with increased risk to severe COVID-
19 complications. The prevalent majority of participants declared
using all of the recommended preventive strategies at W1
and W2 [washing hands and increased personal hygiene: 93%
(W1)/93% (W2); avoidance of public places: 87%/92%; avoidance
of public transportation: 77/92%; social distancing: 79/91%;
leaving house only if necessary: 88/94%]. Social distancing
became mandatory at the time of W2, which may partially
explain the increase in strategy use. The only exception from
high compliance was linked to wearing a mask, for which
no clear recommendation was issued at either time point
(9/35%). Use of preventive strategies was correlated with both
loneliness (W1: rho = -0.20, p < 0.001) and COVID-19
affective response (W1: rho = 0.12, p = 0.007; W2: rho = 0.27,
p = 0.005).

Risk Perception and Affective Response
in SDC and NSDC (W1)
SCD and NSDC groups did not differ in overall level of COVID-
19 risk perception [F(1,487) = 1.54, p = 0.22, ηp

2 = 0.003, 95%
CI = (0,0.021)] or in any specific domain [F(2,974) = 0.82,
p = 0.44, ηp

2 = 0.002, 95% CI = (0,0.018)]. Overall, significant
differences were observed in the perceived probability of the
issues listed in each domain [F(2, 974) = 249.82, p < 0.001,
ηp

2 = 0.339, 95% CI = (0.293,0.381)]. Participants perceived
Contact Risk as rather likely (4.40 ± 1.34) and higher than
Severe Symptoms Risk (3.07 ± 1.42; p < 0.001) and Financial
Problems Risk (2.32 ± 1.56; p < 0.001). Severe Symptoms Risk
was also deemed as more probable than Financial Problems Risk
(p < 0.001).

No group differences were found in overall level of affective
response to COVID-19 [F(1,487) = 3.01, p = 0.083, ηp

2 = 0.006,
95% CI = (0,0.027)]. Specific issues elicited various levels of
affective response [F(3,1461) = 122.3, p < 0.001, ηp

2 = 0.201,
95% CI = (0.165,0.234)]. Participants were more concerned about
Healthcare Collapse (5.62 ± 1.36) than of any other issue, while
Isolation Worry elicited less affective response (3.60 ± 1.96)
than other issues. With the exception of the difference between
Financial Stability Worry (4.32 ± 1.26) and Personal Health
Worry (4.56 ± 1.36), all of the remaining contrasts between
categories were significant. An interaction between group and
issue was also observed [F(3,1461) = 4.34, p = 0.005, ηp

2 = 0.009,
95% CI = (0.001,0.019)]: A higher level of Personal Health Worry
was reported by SDC (4.71 ± 1.32) than by NSDC [4.11 ± 1.36,
t(487) = 4.33, p < 0.001] participants, while no between-group
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differences were observed with regard to the remaining issues
(Supplementary Figure 3).

Cross-Sectional Model (W1)
Prior to examining the path model, we examined zero-order
correlations between loneliness, ADS, and COVID-19 risk
perception and affective response in SDC (n = 366), both in
general and in specific domains (Table 3). The final model, which
is shown in Figure 1, had good fit to the data [χ2 (2) = 4.42,

p = 0.11, RMSEA = 0.058, CFI = 0.986] and accounted for 28% of
ADS variance. Similar effects of loneliness (β = 0.329, p < 0.001)
and COVID-19 affective response (β = 0.335, p < 0.001)
on ADS were found. COVID-19 risk perception was also a
significant predictor of ADS (β = 0.152, p = 0.001). Furthermore,
higher COVID-19 risk perception predicted a larger affective
response to COVID-19 (β = 0.358, p < 0.001); thus, the total
effect of COVID-19 risk perception on ADS (β = 0.270, 95%
CI = 0.176 to 0.355, p = 0.001) was a sum of the direct effect

TABLE 3 | Zero-order correlations between loneliness, mental health symptoms and W1.

(1) (2) (3) (4) 4 (6) (7) (8) (9) (10)

Loneliness (1) 1

MHS (2) 0.367*** 1

Risk Perception (3) 0.093 0.300*** 1

Affective Response (4) 0.088 0.413*** 0.358*** 1

Contact Risk (5) 0.021 0.192*** 0.823*** 0.216*** 1

Severe symptoms Risk (6) 0.039 0.201*** 0.715*** 0.210*** 0.454*** 1

Financial Problems Risk (7) 0.152** 0.271*** 0.623*** 0.364*** 0.221*** 0.179** 1

Healthcare Collapse Worry (8) −0.005 0.159** 0.231*** 0.526*** 0.217*** 0.164** 0.111* 1

Isolation Worry (9) 0.118* 0.251*** 0.059 0.547*** 0.044 0.006 0.074 −0.019 1

Financial Stability Worry (10) 0.108* 0.268*** 0.347*** 0.714*** 0.179** 0.096 0.490*** 0.237*** 0.137** 1

Personal Health Worry (11) −0.114* 0.246*** 0.268*** 0.523*** 0.162** 0.342*** 0.107* 0.251*** 0.003 0.248***

FIGURE 1 | Cross sectional path models for the W1 loneliness, mental health symptoms and COVID-19 variables.
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(β = 0.152, p = 0.001) and indirect effect (β = 0.118, 95%
CI = 0.073 to 0.175, p = 0.001) mediated through COVID-19
affective response.

As no association between loneliness and general domains
was observed, we also investigated the model that included
specific domains, which have shown association with loneliness.
The initial model included paths linking loneliness with ADS
through Isolation Worry, Financial Stability Worry, Personal
Health Worry, and Financial Problems Risk. Financial Problems
Risk was also entered as a potential predictor of each affective
subscale. Upon initial examination, Financial Stability Worry
did not predict ADS and was excluded from the model.
The new model had good fit [χ2 (2) = 1.22, p = 0.54,
RMSEA < 0.001, CFI = 1] and accounted for 29% of ADS.
Loneliness predicted higher Financial Problems Risk (β = 0.152,
p = 0.003) and Isolation Worry (β = 0.118, p = 0.023), and
lower Personal Health Worry (β = −0.133, p = 0.011). Each of
the COVID-19 subscales also showed a significant relationship
with ADS [βs ranging from 0.175 (Financial Problems Risk)
to 0.267 (Personal Health Worry)]. Higher Financial Problems
Risk also predicted larger Personal Health Worry (β = 0.128,
p = 0.015).

The total effect of loneliness on ADS (β = 0.368) could be
broken into the significant direct effect on ADS (β = 0.349,
p < 0.001) and non-significant total indirect effects mediated
by COVID-19 variables (β = 0.019, 95% CI = −0.024 to
0.070, p = 0.39). Interestingly, investigation of specific paths
linking loneliness to ADS through COVID-19 variables revealed
four significant indirect pathways. Positive mediations through
Financial Problems Risk (β = 0.027, 95% CI = 0.007 to 0.057,
p = 0.003) and Isolation Worry (β = 0.023, 95% CI = 0.003
to 0.052, p = 0.020) and double mediation through Financial
Problems Risk and Personal Health Worry (β = 0.005, 95%
CI = 0.001 to 0.014, p = 0.010) were found. However, a negative
mediation of loneliness on ADS through Personal Health Worry
was found (β = −0.035, 95% CI = −0.070 to −0.011, p = 0.010),
which nullified the total indirect effect of loneliness on ADS.

Subjective Complaints (W2)
Overall, each domain was seen as troubling (SIC: 4.30 ± 1.48;
LCC: 4.62 ± 1.59; NDC: 4.50 ± 1.44) (Table 2). SDC participants
reported more social isolation complaints compared to NSDC
[t(103) = 2.29 SDC: 4.53 ± 1.35 vs NSDC: 3.85 ± 1.56,
p < 0.05]. However, no significant differences were observed in
the remaining subscales [LCC: t(102) = 1.84, p = 0.068; NDC:
t(103) = 0.26, p = 0.80]. W2 loneliness was significantly correlated
with SIC (r = 0.302, p = 0.012) and NDC (r = 0.253, p = 0.036) in
SDC participants, but not in NSDC (SI: r = 0.173, p = 0.314; NDC:
r = 0.052, p = 0.764).

Longitudinal Model (W2)
Both ADS [W1: 21.7 ± 6.7 vs. W2: 23.4 ± 6.6, t(68) = 2.4,
p < 0.05] and COVID-19 affective response [W1: 4.6 ± 0.6
vs. W2: 5.1 ± 0.8, t(68) = 6.3, p < 0.001] have increased
between W1 and W2. Interestingly, no significant differences
were found between W1 and W2 loneliness [W1: 39.8 ± 9.7

vs. W2: 41.0 ± 10.4, t(68) = 1.6, p = 0.12] and COVID-19 risk
perception [1: 3.7 ± 1.0 vs W2: 3.7 ± 1.2, t(68) = 0.4, p = 0.71].

All of the auto-regressive effects were significant, with the
most stable effects observed for loneliness (β = 0.726, p < 0.001)
compared to ADS (β = 0.468, p < 0.001) and COVID-19
affective response (β = 0.516, p < 0.001). All of the correlations
between W1 variables were significant (coefficients from 0.384
to 0.487, ps < 0.01). For the W2 variables, after controlling for
their autoregressive and cross-lagged effects, only ADS remained
significantly correlated with loneliness and COVID-19 affective
response (coefficients of 0.432 and 0.385, respectively; ps < 0.01).

After controlling for the stability of the effects, no cross-
lagged effect of loneliness on ADS or vice versa was found.
Bidirectional cross-lagged effects between ADS and COVID-
19 affective response were found, with higher ADS during
W1 predicting larger COVID-19 affective response during W2
(β = 0.306, p = 0.004). However, a larger initial COVID-
19 affective response also predicted higher ADS (β = 0.241,
p = 0.031). Finally, the crossed-lagged effect of the initial COVID-
19 affective response on loneliness levels during W2 (β = 0.251,
p = 0.002) was found. The opposite cross-lagged effect of the
initial level of loneliness on the COVID-19 affective response
during W2 (β = -0.147, p = 0.156) was not significant, suggesting
that the temporal effect of affective response to COVID-19 on
loneliness is more robust than that of loneliness on COVID-19
response. The full CLPM model is shown in Figure 2.

DISCUSSION

Investigation of the factors shaping one’s response to the COVID-
19 pandemic may be of crucial importance for developing
response strategies aimed at mitigating the burden of prolonged
self-isolation on well-being and mental health. Our study
provides some initial insights into multiple possible links between
loneliness, anxiety, and depression symptoms and response to the
crisis. Importantly, only 6% of our participants declared spending
their self-isolation period alone; thus, the observed mechanisms
stem from the subjective appraisal of one’s social relationships,
rather than objective social isolation per se. We observed that
loneliness was correlated with ADS and with affective response
to COVID-19’s threat to health. Furthermore, increased worry
about the social isolation and heightened risk perception for
financial problems was observed in lonelier individuals. The
cross-lagged influence of the initial affective response to COVID-
19 on subsequent levels of loneliness was also found. These
findings will be discussed in detail below.

Firstly, as observed in our path analysis, loneliness may be
linked to increased affective response to specific COVID-19
aspects while simultaneously being linked to decreased response
to its other aspects. A similar magnitude of negative impact
on anxiety and depression symptoms was found for loneliness
and COVID-19 affective response in participants. Furthermore,
COVID-19 risk perception increased the anxiety and depression
symptoms of our participants both directly and by increasing
their affective response to the situation, with both effects having
a similar strength. Interestingly, no indirect effects of loneliness
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FIGURE 2 | Cross-lagged panel model of the W2 variables. Nonsignificant paths are drawn in grey.

on anxiety and depression symptoms were found at the level
of general indicators of COVID-19 affective response and risk
perception. However, when specific issues were taken into
consideration, loneliness predicted decreased affective response
to COVID-19 as a threat to the personal health of our participants
and of their close ones, increased affective response to potential
detrimental effects of social isolation on social and psychological
well-being, and increased risk perception of financial problems.
However, when taken together, the specific trajectories (which
were of opposite directions) canceled each other, which may
explain the lack of indirect effects observed at the level of general
indicators of COVID-19 response.

The fact that loneliness mitigated affective response to
COVID-19 as a health threat may be linked to previous
observations showing a negative association between loneliness
and engagement in health behaviors (Segrin and Passalacqua,
2010), as many such behaviors are reinforced mostly by social
support, participation, or inclusion, which lonely people are
deprived of Hawkley et al. (2009); Shankar et al. (2011).
Furthermore, the characteristics of our sample, with the majority
of the participants not being in a special risk group (86%) but
having someone from special groups among close ones (75%),
suggest that this effect may be linked to reduced empathetic
response to the potential health threat to others. Concern
about COVID-19 health threats tends to increase together with
perceived susceptibility of one’s family and friends (Wang et al.,
2020; Zhu et al., 2020). Previous studies have shown that both
trait loneliness (Beadle et al., 2012) and situational induction
of loneliness (DeWall and Baumeister, 2006) are linked to
decreased empathetic responding, which may have mitigated
the affective response of a potential threat to the health of
one’s close ones.

At the same time, loneliness was a predictor of response
to secondary outcomes of the COVID-19 crisis, i.e.,

perception of risk of potential financial problems and stronger
affective response to the impact of long-term isolation on
psychological and social well-being. Previous research has
shown that a proclivity for attaching high importance to
money is higher in lonelier individuals, which has been
suggested to be a safeguard against socioeconomic risks
(Engelberg and Sjöberg, 2007).

Similarly, self-imposed quarantine can result in frustration, a
deepening feeling of isolation, and boredom (Brooks et al., 2020).
Thus, it is plausible that threats to economic and psychosocial
well-being are more distressful for lonelier individuals than the
direct impact of COVID-19 on physical health, as individuals
already affected by the negative consequences of loneliness might
experience the possibility of further disconnection as more
distressing. This explanation is in line with recent research
showing that, during the current crisis, individuals who are
already lonely (Bu et al., 2020) and having less contact with
relatives (Losada-Baltar et al., 2020) are more prone to loneliness
and distress. It is also supported by the observation that
loneliness is correlated with complaints of social isolation
in participants who complied to social distancing guidelines
for 2 weeks between W1 and W2. This was not the case
in non-compliers. At the same time, we did not observe
significant increase in loneliness per se during the 2-week period
between W1 and W2 in participants. While surprising, this
observation is congruent with Luchetti et al.’s (2020) study, which
documented stable level of loneliness in a nationwide sample of
American adults in late January/early February, late March, and
late April 2020.

Interestingly, we did not observe cross-lagged links between
loneliness and anxiety and depression symptoms, which would
be expected on the basis of previous literature that observed
reciprocal relationships between changes in loneliness and
depressive symptomatology over 5-year (Cacioppo et al., 2010)
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or 14-year periods (Hsueh et al., 2019). However, as we found
a stable relationship between anxiety and depression symptoms
and loneliness measured at both time points, it is plausible
that the time scale of the current study (2 weeks) was not
suited for observation of longitudinal relationships between
loneliness and anxiety and depression symptoms, which are
observed with less time-constricted designs. These observations
are also congruent with recent studies suggesting that loneliness
is the main risk factor for depression, anxiety, and their
comorbidity (Palgi et al., 2020), and loneliness may explain
a significant portion of the variance of psychiatric symptoms
observed in individuals during the COVID-19 crisis (Tso and
Park, 2020). Furthermore, similarly to our findings, Killgore
et al. (2020b) observed significant correlation between loneliness
and both depression and suicidal ideation at all three data
points of the study. Surprisingly, we observed the cross-lagged
influence of initial COVID-19 response on subsequent levels
of loneliness in social distancing individuals. While we rather
expected to find the opposite relationship, this observation
may be seen as a preliminary indicator of the deterioration
of perceived social support due to disaster-related distress,
which has been documented in studies on the psychological
mechanisms observed in individuals suffering from disasters
caused by natural hazards (Lai et al., 2018; Kaniasty, 2019). At
the same time, bidirectional cross-lagged relationships between
affective response to COVID-19 and anxiety and depression
symptoms were found. Longitudinal analyses have shown that
pre-event depressive symptomatology predicts post-event PTSD
symptomatology in survivors of natural disasters (Ying et al.,
2012). Thus, findings of the current study suggest that a similar
reciprocal coupling between anxiety and depression symptoms
and situational response to COVID-19 may be found even at
the initial stages of response to COVID-19 pandemic. Similarly,
Newby et al. (2020) has observed in a cross-sectional study
with 5070 adult participants that participants with self-reported
history of a mental health diagnosis had significantly higher
distress, health anxiety, and COVID-19 fears than those without
a prior mental health diagnosis.

Finally, we tentatively observed a negative link between
loneliness and use of the recommended COVID-19 preventive
strategies. The literature on people’s responses to public
threat provides evidence that the feeling of belonging
and affiliation is an important factor in shaping prosocial
attitudes and behaviors (Lunn et al., 2020). Previous research
demonstrated that empathic responders to the previous SARS
outbreak were more likely to adapt effective and recommended
precautions (Lee-Baggley et al., 2004; Puterman et al., 2009).
Furthermore, the anxiety levels of family members and
friends are related to affective response and implementing
recommended behaviors (Prati et al., 2011a). Lack of important
social bonds can therefore reduce one’s motivation to
minimize the disease-related risk. In line with this notion,
we found increased affective response to COVID-19 as a
threat to health in individuals who voluntarily engaged in
social distancing, before it was mandated by law (March
25th). Taking into consideration its significant negative
association with loneliness, affective response to COVID-19’s

threat to health may be a plausible mechanism mediating
the relationship between loneliness and compliance with
social distancing.

Given the mounting body of evidence that loneliness may
be significantly associated with mental health outcomes, which
includes both the current study and other studies carried out
worldwide during the COVID-19 pandemic (e.g., Killgore et al.,
2020a; Losada-Baltar et al., 2020; Palgi et al., 2020), this issue
should be addressed while planning the interventions aimed
at reducing the psychological burden of the pandemic. This
may be particularly important, given the fact that a second
wave of lockdown-like measures has started to be introduced
in September 2020. Even though the nature of forced social
distancing limits the possibility to mitigate objective social
isolation, the evidence that objective and perceived social
isolation are, to some extent, independent of each other has
been presented (Cacioppo et al., 2014), which creates the
opportunity to target loneliness via psychosocial interventions,
even under lockdown-like measures. Moreover, it has been
shown that interventions that target maladaptive social cognition
are more successful in reducing loneliness than interventions
that enhance social support or increase opportunities for social
contact (Masi et al., 2011), which leaves an opportunity for
addressing the issue of loneliness even under the conditions of
social distancing.

Limitations
While informative, our study was largely preliminary and
opportunistic given the unpredictable time course of COVID-19
restrictions. Due to the use of computer-assisted web interviews,
its population was limited to young adults and could not target
elderly populations particularly prone to COVID-19. However,
given the nature of the current crisis, a focus on young adults
may be seen as both the limitation and strength of the study.
Similarly, the time course of the study was correlated with the
Polish timeline of the COVID-19 pandemic situation, and thus,
the presented mechanism may vary depending on the pace and
nature of the restrictions introduced by governments worldwide.
Furthermore, with observational data, no causal relationship can
be established. Finally, as we did not provide any reimbursement
to participants, response rate at W2 was at 45%; this limited the
statistical power of our analyses.
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This longitudinal study investigated the capability of various positive psychological

resources to directly or indirectly protect specific well-being outcomes and moderate

the effects on well-being of health and economic threats in a lockdown situation during

the 2020 health crisis in France. At the beginning of lockdown (wave 1), participants

(N = 470) completed self-assessment questionnaires to document their initial level of

well-being and state of nine different well-established psychological resources, measured

as traits: optimism, hope, self-efficacy, gratitude toward the world, self-transcendence,

wisdom, gratitude of being, peaceful disengagement, and acceptance. Three weeks

later, a weekly follow-up was started to record changes in well-being and reported

threats for a duration of 5 weeks (waves 2–6). Results show that psychological resources

efficiently protected well-being in a variety of ways: they buffered the adverse effects

of reported threats to health and wealth, increased the well-being averages, and

reduced the decline in well-being over time. More specifically, emotional well-being was

positively predicted by hope, gratitude of being, and, to a lesser level, by acceptance;

psychological well-being by self-efficacy, personal wisdom, and gratitude of being;

social well-being only by gratitude toward the world; and inner well-being by optimism,

gratitude of being, and acceptance. The study emphasizes the importance of cultivating

psychological resources in ordinary times to protect individuals’ well-being when difficult

and extraordinary circumstances occur. It also offers clues to the kind of resources one

may want to develop.

Keywords: COVID-19, lockdown, well-being, inner peace, psychological resources, positive expectancies,

wisdom, gratitude

INTRODUCTION

In January 2020, the new coronavirus (SARS-CoV-2) was identified as the cause of the COVID-19
disease that plagued the city of Wuhan, China (Zhou et al., 2020). The spread of the virus around
the world was extremely rapid, to the point that the World Health Organization (WHO) declared
it a pandemic and exhorted governments to act “aggressively” to contain the virus (World Health
Organization, 2020). In fact, in many countries, authorities took more or less aggressive measures
of quarantine, mass testing, mask enforcement, etc. In particular, many countries implemented
“lockdown” as a response, leading half of the world’s population (more than 3.9 billion people) to be
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instructed to stay home (Sandfor, 2020). The economic and
political consequences of the situation were huge. Lockdown
reduced social interactions. Mortality salience reached unusual
levels in most modern countries. This very complex situation
considerably affected the well-being of populations (e.g., Brodeur
et al., 2020; Chen et al., 2020; Greyling et al., 2020).

When sudden crises arise, some factors that take time to
change may have dramatic consequences. Obesity, for example,
considerably increases the probability of a bad outcome if
the person is infected (Dietz and Santos-Burgoa, 2020). On
the psychological side, it is a reasonable hypothesis that some
acquired dispositions can have protective effects on the ability
to cope with stressful crises (e.g., Windle and Woods, 2004).
Because these traits take time to acquire, they must be developed
with anticipation, i.e., long before the occurrence of a crisis. This
article presents the results of a longitudinal study that explored
the potentially protective role of a range of psychological
resources against the adverse effects of lockdown in a sample of
French citizens.

Well-Being During Pandemic and
Lockdown
We will first detail how well-being is addressed in this article. We
then turn to the question of how the unprecedented situation
generated by Covid-19, including lockdowns throughout the
world, could impacted well-being.

The Construct of Well-Being
The psychological study of well-being has been very active over
the past 25 years (Linton et al., 2016) and has led to a plethora of
approaches (Dodge et al., 2012). For this study, we selected two:
the three-dimensional model of positive mental health (Keyes,
2002) and inner harmony (Dambrun et al., 2012; Delle Fave
et al., 2016). Keyes’s (2002) three-dimensional model combines
emotional well-being (EWB), psychological well-being (PWB),
and social well-being (SWB). These dimensions are grounded on
the two main conceptualizations of well-being, both rooted in
major philosophical traditions, namely, subjective (or “hedonic”)
and psychological (or “eudaimonic”) well-being (Huta, 2017).
Mainly attached to the hedonic tradition, subjective well-being
is defined as a high level of positive affect, a low level of
negative affect, and a high degree of satisfaction with one’s life
(Diener et al., 2009). In this approach, well-being is considered
subjective in the sense that only individuals can assess their own
wellness, and, here, the source of this happiness is not considered.
In Keyes’s (2002) model, subjective well-being is referred to
as emotional well-being (EWB). In contrast, the eudaimonic
tradition considers well-being as an optimal functioning through
the endorsement of virtues and the actualization of one’s potential.
Psychological well-being (PWB) has been operationalized as
the combination of self-acceptance, autonomy, purpose in life,
positive relationships with others, environmental mastery, and
personal growth (Ryff and Keyes, 1995). It was adapted as such
in Keyes’s (2002) model. Keyes (1998) developed an extension
of PWB to Social Well-Being (SWB), which refers to the social
dimension of the eudaimonic approach. SWB assesses positive
social functioning through five dimensions: social coherence,

social actualization, social integration, social acceptance, and
social contribution. The three-factor structure, with EWB, PWB,
and SWB, has demonstrated good internal and discriminant
validity (Gallagher et al., 2009; Lamers et al., 2011; Joshanloo,
2016). In a cross-cultural study, inner-harmony—including
peace of mind and tranquility feelings—has been the most widely
reported lay definition of happiness (Delle Fave et al., 2016).
We thus propose to complement the previous three dimensions
with one that has long been forgotten in the scientific literature,
which we will call here “inner well-being” (IWB). Inner well-
being (IWB) can be understood as low arousal feelings of peace
of mind, which are believed to be more stable and less dependent
on external stimuli than high arousal positive feelings (Dambrun
et al., 2012). Dambrun et al. (2012) describe IWB (i.e., “authentic-
durable happiness” in their paper) as “an optimal way of being, a
state of durable contentment and plenitude or inner-peace (. . . )
based on a quality of consciousness that underlies and imbues
each experience” (p. 2). If our theoretical approach that poses
multiple dimensions to well-being is well-founded, we should
expect to observe specific sets of resources correlating with the
different dimensions.

Covid-19, Lockdowns, and Threats: Consequences

for Well-Being
We see several ways through which the lockdown, and more
broadly the pandemic situation, can affect well-being. Figure 1
depicts the main hypotheses of this study. To begin with, we
expected changes in well-being as time passed, which motivated
a longitudinal study in the first place. However, this overly simple
hypothesis calls for refinements. Perhaps the most intuitive
hypothesis is a general and progressive reduction of well-being
in the population under lockdown. Note that, as intuitive as it
may appear, this hypothesis has not yet been tested using modern
psychology tools because no other pandemic in the modern era
has triggered such strong and extensive governmental measures.
Feelings of loneliness (Steptoe et al., 2013) can be expected to
increase in isolated persons during a lockdown. People confined
together might see their relationships deteriorate as the lockdown
progresses. People may also lose some of the social support they
normally receive and see their well-being affected accordingly
(Lincoln, 2000). On the other hand, renewing family ties by
stopping school and work can be positive, at least initially when
parents are not yet exhausted by their increasing responsibilities
(Hubert and Aujoulat, 2018) and when children and adolescents
do not yet suffer from being separated from their peers for long
periods of time (Brown and Larson, 2009). Leisure activities
have also been reported as an important correlate of well-being
(Han and Patterson, 2007; Adams et al., 2010), and people in
lockdown are likely prevented from engaging in them. All in all,
we expected a decrease in WB over time, but we also expected
that well-being would gradually rise back up to its chronic level
either after the effective end of the lockdown or after the official
announcement of this end (H1). This kind of return to some
baseline level of well-being has since Brickman and Campbell
(1971) long been documented in the literature. Despite debates
on the determinants of the baseline (e.g., Lyubomirsky et al., 2005;
Lucas, 2007), it is reasonable to say that happiness will return
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FIGURE 1 | Hypotheses of the present study. Solid lines depict direct effects hypotheses, dashed lines depict moderation hypotheses.

to around its initial value when lockdown is over, as most of
the impairments to well-being will cease at the same time. It
turned out that a few weeks after the study started, the French
authorities announced the forthcoming end of lockdown. This
event in itself could also trigger a partial recovery in well-being
levels, even though we had not really anticipated its occurrence.
The conjunction of a general downward trend inWB, followed by
the ascent bound to the release of lockdown, led us to conjecture
a U-shaped curve with an initial decrease in well-being followed
by an increase that would gradually catch up around a set point.

Hypothesis 1: Well-being will decrease as the lockdown
progresses and will tend to return to its initial level when the end
of lockdown is near.

Obviously, the pandemic situation in general may increase
the feeling of being threatened. People may fear for their
health, sometimes even for their lives, but also for the health
of their friends and family, especially those whose health is
fragile or who have risk factors that increase their chances
of developing severe respiratory problems when infected with
the virus, such as the elderly (Wu et al., 2020). We believe
that feeling health threats would be predictive of well-being:
the higher the level of threat to personal and relatives’ health
is reported, the lower the level of well-being should be. The
second threat that may be important to consider is the economic
situation. Some people have had no choice but to close their
businesses. Others have lost their jobs, partially or totally. This
leads to uncertainty about financial matters and, therefore, to
more stress and anxiety, as exemplified by the 2008 economic
crisis (Deaton, 2011). In addition, as with the health threat,
the economic threat to a friend, and especially a member of
the family, can be a cause of distress. We have thus made the
following hypothesis (see Figure 1):

Hypothesis 2: Economic and health threats will affect well-
being. More precisely, the reported threat to health and to one’s
own economic situation and that of a close relative has a negative
impact on one’s well-being.

Psychological Resources
Throughout history, catastrophic diseases have killed
innumerable humans and compromised economic activities. It
would be no surprise if strong psychological resources had been
selected for dealing with such disasters. Themain objective of this
study was thus to test the putative protective role of psychological
resources on well-being in a pandemic and lockdown context.

Hobfoll (2002) defined resources as “those entities that either
are centrally valued in their own right (e.g., self-esteem, close
attachments, health, and inner peace) or act as a means to obtain
centrally valued ends (e.g., money, social support, and credit)”
(p. 307). Speaking of protective psychological resources, we focus
mainly on the second part of the definition of a resource, that is,
all the mental dispositions and cognitive habits that are beneficial
for well-being. We considered several routes through which
psychological resources could have contributed to well-being
during the lockdown (Figure 1). First, psychological resources
can directly affect the level of well-being (H3). Also, as mentioned
earlier, we expected that the different well-being outcomes would
have different sets of resource predictors, thus validating their
discriminant validity. Second, the temporal evolution of well-
being during lockdown could be moderated so that people with
high psychological resources would observe a smaller decrease
in well-being or no decrease at all (H4). Third, psychological
resources could buffer the effect of threats to well-being (H5).
For example, self-efficacy could reduce the expected negative
effect on well-being of economic threat. High self-efficacy would

Frontiers in Psychology | www.frontiersin.org 3 December 2020 | Volume 11 | Article 590276489

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Pellerin and Raufaste Protective Psychological Resources During Lockdown

be associated with high confidence in the ability to cope with
this threat. Fourth, we expected that psychological resources
would decrease reported threat and then have a positive effect
on well-being through this reduction (H6). In total, we had four
hypotheses about how psychological resources affect well-being
during the lockdown (see Figure 1):

Hypothesis 3: Psychological resources will directly affect well-
being during the lockdown.

Hypothesis 4: Psychological resources will moderate the
evolution of well-being during lockdown.

Hypothesis 5: Psychological resources will moderate health
and economic threats during lockdown.

Hypothesis 6: Psychological resources will directly reduce the
reported health and economic threats and indirectly increase
well-being by the reduction of threat feelings.

To investigate which psychological resources might prevent
the detrimental effects of a prolonged lockdown, we selected
a set of psychological resources on the basis of three main
criteria. First, the association of the resource with well-being
as well as its protective effect against risk factors had to be
theoretically grounded. Second, these relationships should have
been previously confirmed by a large body of work using
a rigorous scientific method. Third, the resource had to be
measurable through a scale with good psychometric properties
and, if possible, already validated in French. The psychological
resources selected for the purpose of this study were: self-efficacy,
optimism, hope, wisdom, gratitude toward the world, gratitude
of being, peaceful disengagement, and acceptance. We briefly
describe all of these resources and present research evidence of
their contribution to well-being and their protective role against
economic and health threats.

Dispositions Toward Positive Expectancy
Self-efficacy—i.e., people’s beliefs about their capabilities to
produce desired effects—is one of the most widely studied
psychological resources in psychology (Bandura, 2010). When
individuals believe that their actions can actually have a positive
impact on the world, they are more likely to engage in such
activities. Self-efficacy thus predicts the adoption of effective
behaviors, so this should also lead to the satisfaction that
accompanies the achievements obtained through these behaviors.
Accordingly, it has been shown that self-efficacy predicts
performance in the workplace (Stajkovic and Luthans, 1998), job
satisfaction, and prevents job burnout (e.g., in teachers, Zee and
Koomen, 2016). It also influences health-related intentions and
behaviors (Sheeran et al., 2016), promotes medication adherence
(Náfrádi et al., 2017), and serves as a protective variable in the
experience of post-traumatic stress disorder, general distress, and
somatic health (Luszczynska et al., 2009). Furthermore, people
with high self-efficacy showed greater attentional bias toward
well-being stimuli than toward threat-related stimuli (Karademas
et al., 2007).

Optimism is a positive expectancy about future events.
Dispositional optimism is an individual difference variable that
determines to what degree people are generally optimistic
about their lives (Carver et al., 2010). It has been consistently
demonstrated in a wide variety of contexts that optimists

are likely to experience more positive and less negative
emotions than pessimistic people when faced with a difficult
situation, including health problems (Carver et al., 2010).
Moreover, optimistic people were physically healthier and
attained higher job performance (Forgeard and Seligman, 2012).
Finally, dispositional optimism has been positively associated
with approach coping strategies and negatively associated with
avoidance coping strategies (Nes and Segerstrom, 2006).

Hope, as defined by Snyder (2002), is the perceived
capability to (a) derive pathways to desired goals (i.e., “pathway
thinking”) and (b) motivate oneself to use those pathways
(i.e., “agency thinking”). When treated as a trait, the variable
has been associated positively with satisfaction with life,
psychological well-being, and mental health. It has been
negatively associated with psychopathological symptoms such as
anxiety and depression (Delas et al., 2015). Hopeful people cope
more effectively with stressful health-related situations (Kennedy
et al., 2009). There is also strong evidence that hope predicts
performance and well-being at work (Reichard et al., 2013).

Wisdom
Although consensus on the definition of wisdom is still
lacking, wisdom researchers agree that it is mainly composed
of metacognitive and self-transcendent abilities in combination
with the motivation to work for the common good (Grossmann
et al., 2020). This paper uses two wisdom models, the three-
dimensional model of personal wisdom (Ardelt, 2003) and
wisdom as self-transcendence (Levenson et al., 2005).

In the Personal wisdom approach, wisdom is understood as
a personality trait of wise persons (Ferrari and Weststrate, 2013).
One of the most prominent approaches to personal wisdom is the
three-dimensional model that combines cognitive, reflective, and
affective qualities (Ardelt et al., 2019). The cognitive dimension
refers to the ability to understand life and the significance of
phenomena. The affective dimension refers to the extent to
which an individual feels compassionate care and concern for
others. The reflective dimension captures how much one is
engaged in a self-reflection aimed at reducing one’s subjectivity
and projections. For Ardelt (2003), all three dimensions must
be present to speak of a “wise” person. Because wisdom helps
individuals to adapt their behaviors to life’s challenges and to
accept difficult circumstances, it should be associated with better
well-being in the long term (Ardelt, 2016). Measured as a three-
dimensional personal quality, wisdom has indeed been associated
with both subjective and psychological well-being, with stronger
evidence and size effects for the latter (Ardelt, 2019).

Self-transcendence (ST) has been defined in a multitude
of ways (Aldwin et al., 2019). One of the most prominent
approaches is the liberative model (Levenson et al., 2005)
in which self-transcendence is understood as “the ability to
dissolve the rigid boundaries between the self and others”
(Aldwin et al., 2019, p. 126), and to be the final stage of a
development process (Curnow, 1999). This disposition to feel
united with others is believed to have a positive impact on
well-being by reducing the strong emotional reactions rooted
in excessive self-interest (Bauer and Wayment, 2008; Dambrun
and Ricard, 2011). Accordingly, ST was found to be positively
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correlated with various forms of well-being, including physical
and emotional well-being, positive mental health, and positive
emotions (Aldwin et al., 2019).

Gratitude Toward the World
Gratitude is a positive emotion that is experienced based
on an appreciative orientation toward the world. Gratitude
is believed to be beneficial to well-being due to its positive
valence and its orientation toward prosociality and spirituality
(McCullough et al., 2002; Wood et al., 2010). The disposition to
be grateful toward the world is an affective trait characterized
by the intensity and frequency of the experience of gratitude
as well as the variety of life circumstances in which it is
experienced (McCullough et al., 2002). It has been positively
associated with a great range of well-being-related outcomes,
such as positive and negative affects, life satisfaction, hedonic
and eudemonic well-being, and depression (Wood et al., 2010).
Experimental studies that evaluated interventions designed to
increase gratitude drew similar conclusions, for example, in terms
of how it improves well-being and alleviates depressive symptoms
(Sin and Lyubomirsky, 2009). Wood et al. (2008) suggested that
dispositional gratitude is part of a larger construct that includes
all life orientations toward noticing and appreciating the positive
in the world. Gratitude, as construed in this general approach,
may be distinguished from the unconditional gratitude for the
mere fact of being alive (Kan et al., 2009).

Minimalist Style: Gratitude of Being and Peaceful

Disengagement
Kan et al. (2009) explored cultural differences in the centrality
of well-being, comparing Eastern, and Western conceptions.
They concluded that Eastern conceptions of happiness are
“minimalist”, rooted in a view of the nothingness of things
(i.e., nothing exists as absolute and permanent) and on the
interdependent nature of the self (Kitayama et al., 2007). Their
minimalist well-being scale included two aspects: gratitude of
being concerns the appreciation of the mere fact of being
and peaceful disengagement represents a peaceful attitude
toward disengaging the self from reality. Gratitude of being
is positively associated with markers of eudemonic well-
being (self-acceptance, positive relations, purpose in life, and
personal growth) and subjective well-being (life satisfaction and
positive emotions). Peaceful disengagement, instead, is only
correlated with self-acceptance, life satisfaction, and positive
affect. Although in comparison to others there has been little
interest in these resources in the literature, these two dimensions
were included here for their potential relevance to the particular
context of lockdown. When habitual activities and interactions
are largely reduced or stopped altogether, it may be particularly
advantageous to have the predispositions to be grateful for the
simple fact of being and to peacefully disengage one’s self from
those activities.

Acceptance
The last resource selected in this study is the disposition to accept
whatever happens. Acceptance is a mental attitude that allows
non-reactivity in the present moment no matter the content of

one’s experience (Hayes et al., 2009; Lindsay and Creswell, 2017).
It is an element in some emotional regulation strategy models
(Garnefski et al., 2001). When facing a difficult life event that is
not under control, acceptance can be a good strategy (Nakamura
and Orth, 2005). Acceptance has been shown to reduce pain-
related cognition in people experiencing chronic pain (Esteve
et al., 2007; Chiros and O’Brien, 2011) and to improve the quality
of life of patients having multiple sclerosis (Wilski et al., 2019) or
incurable cancer (Nipp et al., 2016). The willingness to generally
accept what is going on in one’s life could be particularly helpful
in the context of lockdowns over which people have little control.

METHODS

Participants
We recruited the participants on a voluntary basis via an
advertisement on social networks in France. A total of 674
participants fully completed the first wave and provided
their email addresses in the questionnaire. Among them, 21
participants stated that they were living outside France, one was
not of age and did not have parental authorization to participate,
and six did not report their gender. They were therefore excluded.
In the remaining pool of 646 participants, some took part in only
one of the six waves1. We only kept individuals who responded to
at least two waves. A total of 470 participants were thus included
in the analyses. The demographics of these participants for each
wave are presented in Table 1. After completing the final survey,
all participants could ask for their “well-being curve”, which
represented their score on each well-being variable on the waves
they had responded to during the study.

Procedure
This study followed a longitudinal panel over 8 weeks, starting the
second week of the French lockdown. It consisted of three phases
containing six waves of observation.

• Phase 1: participants filled in the first survey (i.e., wave 1)
containing demographics and control variables as well as
measures of interest for psychological resources and well-
being.

• Phase 2: 3 weeks after Phase 1, volunteers were contacted
via email to complete a series of four short weekly surveys
(i.e., waves 2–5), including well-being and threat measures.
Some measures unrelated to this article were also taken (e.g.,
activities).

• Phase 3: the final survey (i.e., wave 6) happened 1 week
after phase 2, just after the end of lockdown in France, and
contained the same threats and well-being variables as wave 1.

1To investigate the potential causes of “missingness” in the longitudinal design,

we tallied the number of waves not responded to by each participant, from zero

to five. Of all the study variables, including demographics, baseline levels of well-

being, and psychological resources, only Age and Gender significantly predicted

missingness: younger individuals were more likely to drop out (b=−0.02; p <

0.01), and men dropped out more often than women (b=−0.40; p < 0.05).
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TABLE 1 | Sociodemographic characteristics of participants at each wave.

Wave 1 2 3 4 5 6

Total N 470 343 362 325 297 323

Gender

Men 94 (20%) 74 (21.6%) 72 (19.9%) 56 (17.2%) 53 (17.8%) 49 (15.2%)

Women 376 (80%) 269 (78.4%) 290 (80.1%) 269 (82.8%) 244 (82.2%) 274 (84.8%)

Age M (SD) 42.7 (13.8) 42.4 (13.8) 43.0 (13.9) 43.7 (14.0) 44.4 (13.7) 44.5 (14.0)

15–25 62 (13.2%) 47 (13.7%) 46 (12.7%) 39 (12%) 29 (9.8%) 35 (10.8%)

25–35 94 (20%) 68 (19.8%) 73 (20.2%) 59 (18.2%) 56 (18.9%) 58 (18%)

35–45 111 (23.6%) 84 (24.5%) 79 (21.8%) 76 (23.4%) 66 (22.2%) 67 (20.7%)

45–55 106 (22.6%) 78 (22.7%) 89 (24.6%) 77 (23.7%) 80 (26.9%) 85 (26.3%)

55–65 74 (15.7%) 48 (14%) 56 (15.5%) 58 (17.8%) 49 (16.5%) 58 (18%)

65–82 23 (4.9%) 18 (5.2%) 19 (5.2%) 16 (4.9%) 17 (5.7%) 20 (6.2%)

Monthly income

<1,000 86 (18.3%) 57 (16.6%) 59 (16.3%) 55 (16.9%) 47 (15.8%) 55 (17%)

1,000–2,000 147 (31.3%) 110 (32.1%) 115 (31.8%) 100 (30.8%) 96 (32.3%) 99 (30.7%)

2,000–3,000 110 (23.4%) 79 (23%) 87 (24%) 78 (24%) 66 (22.2%) 78 (24.1%)

>3,000 127 (27%) 97 (28.3%) 101 (27.9%) 92 (28.3%) 88 (29.6%) 91 (28.2%)

Wave 0 corresponds to the initial measurement time; waves 1–5 are weekly follow-ups. Each participant responded to at least two waves (including wave 0). Monthly incomes are in

euros.

Materials
Psychological Resources
All psychological resources were uniformly surveyed using a
Likert scale ranging from 1= “strongly disagree” to 7= “strongly
agree,” except for Acceptance.

Hope, Optimism, and Self-efficacy
We assessed hope (e.g., “If I should find myself in a jam, I
could think of many ways to get out of it”), optimism (e.g.,
“I am looking forward to the life ahead of me”), and self-
efficacy (e.g., “I am confident that I could deal efficiently with
unexpected events”) using the Compound-Psychological-Capital
questionnaire (CPC-12, Lorenz et al., 2016). Reliabilities were
satisfactory for hope (α = 0.79), optimism (α = 0.84), and
self-efficacy (α = 0.79).

Personal Wisdom
Personal wisdom was assessed with the 12-Item Abbreviated
Three-Dimensional Wisdom Scale (3D-WS-12, Thomas et al.,
2017), which uses four items tomeasure each of three dimensions
of wisdom, as theorized by Ardelt (2003): cognitive (e.g., “A
problem has little attraction for me if I don’t think it has a
solution”), affective (e.g., “Sometimes I feel a real compassion
for everyone”), and reflective (e.g., “When I am confused by a
problem, one of the first things I do is survey the situation and
consider all the relevant pieces of information”). The personal
wisdom measure was marginally reliable (α = 0.61.)

Self-transcendent Wisdom
Self-transcendent wisdom was assessed using the most recently
published version of the Adult Self-Transcendence Inventory
(ASTI, Koller et al., 2017). The classical version of the ASTI
measured self-transcendence as a single dimension (Levenson
et al., 2005). Koller et al. (2017) used a mixed-method procedure

to assess the ASTI dimensionality, including item evaluations
by wisdom and psychometric experts and quantitative analysis
using Item Response Theory. They found five non-overlapping
dimensions: “self-knowledge and integration,” “peace of mind,”
“non-attachment,” “self-transcendence,” and “presence in the
here-and-now and growth.” We selected all seven items of
the dimension of self-transcendence as a measure of self-
transcendent wisdom (e.g., “I feel that my individual life is part
of a greater whole”, α = 0.81).

Gratitude Toward the World
The French version of the six-item Gratitude Questionnaire (GQ-
6) was used to assess dispositional gratitude (McCullough et al.,
2002; Shankland and Martin-Krumm, 2012) (e.g., “I have so
much in life to be thankful for,” or “I am grateful to a wide variety
of people”). This measure had adequate reliability in our sample
(α = 0.79).

Gratitude for Being and Peaceful Disengagement
We used the Minimalist Well-Being Scale to assess gratitude for
being and peaceful disengagement (Kan et al., 2009). Four items
captured the disposition to be grateful for just being (e.g., “I
feel grateful that I am alive”), and seven items captured peaceful
disengagement (e.g., “It feels good to do nothing and relax”).
Both construct reliabilities were satisfactory (gratitude for being:
α = 0.87; peaceful disengagement: α = 0.77).

Acceptance
We used the eight items of the Acceptance dimension of the
Brief Serenity Scale to assess the disposition to accept whatever
happened (e.g., “I accept situations that I cannot change,” Kreitzer
et al., 2009). We used the original Likert scale that assesses the
frequency of the experience (1 = “never” to 5 = “always”). The
measure was adequately reliable (α = 0.82).
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Well-Being
We assessed well-being using two different tools: the Mental
Health Continuum and Inner Peace. Most well-being variables
were assessed using the French Canadian version of the
Mental Health Continuum Short-Form (MHC-SF, Lamers et al.,
2011; Doré et al., 2017). In each of 14 items, respondents
report how frequently they have felt a certain way during
the past month. The 6-point Likert scales range from 1
(“never”) to 6 (“always”). The MHC-SF items are grouped into
three dimensions. The emotional well-being dimension (EWB)
assesses positive emotions and satisfaction with life (e.g., “. . . how
often did you feel happy”). The psychological and social well-
being dimensions (PWB and SWB) assess eudaimonic well-
being at the personal (e.g., “. . . how often did you feel that
you liked most parts of your personality”) and social levels
(e.g., “. . . how often did you feel that you had something
important to contribute to society”). In wave 1, we adapted the
instructions, replacing “during the past month” with “during
the lockdown.” For the remaining waves, in order to be able
to capture shorter fluctuations, the instructions referred to “the
previous week.” To assess inner well-being (IWB), we used
the five items of the inner peace dimension of the Subjective
Authentic-Durable Happiness Scale (SA-DHS, Dambrun et al.,
2012) (e.g., “. . . how often did you feel peace of mind”). All well-
being measures had good reliability (αEWB = 0.88; αPWB = 0.80;
αSWB = 0.79; αIWB = 0.95).

Reported Threats
In this article, we refer to “threats” as self-evaluations of threat
provided by a participant. Even though threat assessments
may depend on some objective features of their environment,
participants always construct a subjective representation of the
facts when judging, deciding (Kahneman and Tversky, 1979), or
perceiving risks (Slovic et al., 2005). Actual income reduction,
or job loss, or other types of objective data were not measured
here. They remain outside the scope of this paper, even though
some of themmay have been present in participants’ minds when
they answered.

Threats were considered in terms of two domains: health
and economic situation. The first domain, health, was addressed
through three items. In the first item, participants answered to
“Do you feel exposed to contamination from the virus?” using a
five-point Likert scale (1= “Absolutely not”, 2= “Low exposure”,
3 = “Maybe or maybe not”, 4 = “Yes, quite exposed” and 5 =

“Yes, absolutely”). The two other items investigated the degree
to which respondents felt a threat to health regarding themselves
(“To what degree do you feel your personal health is threatened
by the epidemic?”) and their relatives (“To what degree do you
feel the health of your relatives is threatened by the epidemic?”).
The 5-point Likert scale ranged from 1 (“Probably no risk”) to 5
(“Very seriously threatened”).

Two other items concerned economic threat and were
constructed in the same way as the last two items for reported
health threat (“Is your economic situation threatened by the
epidemic and the lockdown situation?” and “Is the economic

situation of your relatives threatened by the epidemic and the
lockdown situation?”).

Data Analysis
Weused R (Version 4.0.2; R Core Team, 2020) for all our analyses.
All data and analyses can be found in an open repository of the
Open Science Framework website: https://osf.io/45aq3. In order
to account for the longitudinal nature of the data, we tested our
hypotheses using linear mixed models with the lmer function
of the lme4 package (Bates et al., 2015). Sample sizes in each
wave are presented in Table 1. The data from the 470 selected
participants were used in all analyses. Intercepts were the only
random parameters in all models (models that included “time”
as a random parameter did not converge). Reported economic
and health threat variables were time-dependent, that is, they
were measured in each wave of the study. We computed the
intra-class correlations for time-dependent variables (including
the outcomes) using the ICCbare function of the ICC package
(Wolak et al., 2012). ICC values ranged from 0.79 to 0.84.
All psychological resource variables were time-invariant and
were measured at wave 1. Well-being baseline (from wave
1), age, gender, and income were included as control time-
invariant variables. To facilitate the estimation of models and
the interpretation of results, all numerical variables—outcomes
and predictors—were standardized: means were set to 0 and
standard deviations to 1. Only time, which was coded by the
number of weeks since the beginning of the lockdown, was left
unstandardized. For all models, we provide marginal R2 (the
proportion of variance explained by the fixed effects only) and
conditional R2 (the proportion of variance explained by both
fixed and random effects). Since the nine resource variables were
moderately to highly correlated, we provide “zero-order” effects
for individual resources and interactions. Zero-order effects were
calculated from alternative models in which all other resources
and interactions were not included as predictors. In addition,
high multicollinearity between predictors is usually diagnosed by
variance inflation factors (VIF) >5 (O’brien, 2007). In this study,
VIF were computed using the vif function of the car package (Fox
and Weisberg, 2019). No VIF exceeded 2.51.

To test H1–H4, fixed effects were estimated in three steps
for each happiness variable. In step 1, reported threats along
with the time spent since lockdown (in weeks) were estimated
first, with an additional second-level quadratic effect of time in
order to model the expected U-shaped curve (H1 & H2). In
step 2, all psychological-resource variables were simultaneously
added to the model (H3). In step 3, two-way interactions between
psychological resources, reported threats, and time spent since
lockdown were estimated simultaneously (H4 & H5).

In order to test H6, two models with each reported threat as a
dependent variable were estimated, with time spent in lockdown
and all psychological resources modeled as fixed effects. We also
tested the indirect effects of psychological resources on well-
being through reported threats using the mediate function of the
mediation package (Tingley et al., 2014), which also provided
confidence intervals by quasi-Bayesian approximation.
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TABLE 2 | Descriptive statistics and correlation matrix of the study variables as measured in wave 1.

M SD ICC 1 2 3 4 5 6 7 8 9 10 11 12 13 14

1. EWB 4.14 1.07 0.79 –

2. PWB 4.49 0.91 0.84 0.65*** –

3. SWB 3.10 0.94 0.83 0.54*** 0.62*** –

4. IWB 4.29 1.35 0.77 0.62*** 0.58*** 0.39*** –

5. H-threat 1.88 0.71 0.65 −0.14 −0.05 −0.02 −0.19** –

6. E-threat 1.59 0.88 0.80 −0.12 −0.01 0.01 −0.16 0.17* –

7. Optimism 4.84 1.31 – 0.51*** 0.48*** 0.37*** 0.45*** −0.16 −0.10 –

8. Self-efficacy 5.43 0.96 – 0.40*** 0.51*** 0.32*** 0.45*** −0.11 0.02 0.45*** –

9. Hope 5.04 1.10 – 0.50*** 0.55*** 0.37*** 0.48*** −0.09 −0.12 0.58*** 0.60*** –

10. P-Wisdom 4.00 0.72 – 0.38*** 0.50*** 0.36*** 0.47*** −0.03 −0.03 0.33*** 0.48*** 0.45*** –

11. ST-Wisdom 4.97 1.07 – 0.33*** 0.39*** 0.31*** 0.33*** −0.02 0.03 0.36*** 0.35*** 0.32*** 0.38*** –

12. Grat-world 4.73 0.99 – 0.54*** 0.52*** 0.53*** 0.48*** −0.02 −0.04 0.52*** 0.33*** 0.47*** 0.44*** 0.50*** –

13. Grat-being 5.39 1.34 – 0.63*** 0.53*** 0.44*** 0.53*** −0.02 −0.11 0.57*** 0.32*** 0.43*** 0.33*** 0.41*** 0.64*** –

14. PD 5.21 0.93 – 0.46*** 0.35*** 0.19** 0.45*** −0.11 −0.04 0.35*** 0.35*** 0.39*** 0.22*** 0.33*** 0.38*** 0.43*** –

15. Acc 3.44 0.62 – 0.52*** 0.57*** 0.39*** 0.60*** −0.10 −0.02 0.42*** 0.49*** 0.46*** 0.51*** 0.50*** 0.51*** 0.50*** 0.49***

ICC, intra-class correlations for time-dependent variables; EWB, emotional well-being; PWB, psychological well-being; SWB, social well-being; IWB, inner well-being; ST-Wisdom,

self-transcendent wisdom; P-Wisdom, personal wisdom; Grat-world, gratitude toward the world; Grat-being, gratitude of being; PD, peaceful disengagement; Acc, acceptance. *p <

0.05; **p < 0.01; ***p < 0.001 after Bonferroni correction for 105 comparisons.

FIGURE 2 | Slopes of all well-being observed means from the first assessment to the end of the survey. EWB, emotional well-being; PWB, psychological well-being;

SWB, social well-being; IWB, inner well-being. The vertical lines display important events: April 28, announcement of the date of the end of the lockdown; May 11,

end of the French lockdown.

RESULTS

Table 2 presents the means and standard deviations for all scores.
It also reports pairwise correlations between scores at wave 1 and
intra-class correlations for longitudinal variables. A Bonferroni
correction for 105 comparisons was applied to the p-values of the
correlation matrix between the 15 variables.

Figure 2 shows the time-dependent pattern of well-being
observed means during and after the French lockdown. Two
vertical axes exhibit important events: (1) on April 28,
Prime Minister Édouard Philippe announced the probable
end of lockdown by May 11, provided certain conditions
were met; and (2) on May 11, people actually got out
of lockdown.
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TABLE 3 | Step by step standardized estimates of the effects of time and reported threat (Step 1), psychological resources (Step 2), and their interactions (Step 3) on

Emotional Well-Being.

Step 1 Step 2 Step 3 VIF Zero-order

Intercept 0.07 [−0.23; 0.38] 0.10 [−0.18; 0.38] 0.10 [−0.18; 0.39]

Time −0.73 [−1.75; 0.29] −0.78 [−1.79; 0.24] −1.11* [−2.15; −0.06] 1.22

Time2 1.03* [0.06; 2.00] 1.04* [0.08; 2.01] 0.55 [−0.44; 1.55] 1.12

E-threat −0.07** [−0.11; −0.02] −0.06** [−0.10; −0.02] −0.05* [−0.10; −0.01] 1.14

H-threat −0.04 [−0.08; 0.00] −0.04. [−0.08; 0.00] −0.04* [−0.08; 0.00] 1.29

Age 0.03 [−0.03; 0.09] 0.00 [−0.06; 0.07] 0.00 [−0.06; 0.06] 1.29

Gender-women −0.06 [−0.22; 0.09] −0.05 [−0.19; 0.09] −0.05 [−0.19; 0.09] 1.07

Income-low 0.05 [−0.13; 0.23] −0.03 [−0.19; 0.14] −0.04 [−0.21; 0.13] 1.26

Income-medium 0.07 [−0.13; 0.26] 0.02 [−0.16; 0.20] 0.02 [−0.17; 0.20]

Income-high 0.07 [−0.12; 0.26] 0.00 [−0.17; 0.18] 0.01 [−0.17; 0.18]

EWB-baseline 0.63*** [0.57; 0.69] 0.38*** [0.31; 0.46] 0.38*** [0.30; 0.46] 2.12

Optimism 0.03 [−0.05; 0.11] 0.03 [−0.05; 0.11] 2.19 0.20∗∗∗

Self-efficacy 0.04 [−0.03; 0.12] 0.05 [−0.03; 0.12] 1.98 0.16∗∗∗

Hope 0.14*** [0.06; 0.22] 0.14*** [0.06; 0.22] 2.33 0.22∗∗∗

ST-Wisdom −0.05 [−0.12; 0.02] −0.05 [−0.12; 0.02] 1.64 0.14∗∗∗

P-Wisdom 0.03 [−0.04; 0.10] 0.04 [−0.04; 0.11] 1.75 0.08∗

Grat-world −0.01 [−0.09; 0.07] −0.01 [−0.09; 0.07] 2.41 0.25∗∗∗

Grat-being 0.20*** [0.12; 0.29] 0.21*** [0.12; 0.29] 2.47 0.15∗∗∗

PD −0.06 [−0.12; 0.01] −0.07 [−0.14; 0.00] 1.61 0.05

Acc 0.11** [0.03; 0.19] 0.11** [0.03; 0.19] 2.24 0.20∗∗∗

Time × H-threat −1.39** [−2.45; −0.34] 1.17

H-threat × Self efficacy 0.05* [0.00; 0.11] 2.48 0.03

Time × PD −2.13*** [−3.36; −0.90] 2.42 −1.47∗∗

Marginal R2 0.43 0.50 0.50

Conditional R2 0.79 0.79 0.79

95% confidence intervals in brackets. Only significant interactions are presented in Step 3. The column “Zero-order” displays unstandardized betas of resource predictors and their

interactions, when all other resources are not included in the model. Reference level for income estimates: very low income (<1,000 euros per month). EWB-baseline, baseline level

of the well-being outcome measured at wave 1; ST-Wisdom, self-transcendent wisdom; P-Wisdom, personal wisdom; Grat-world, gratitude toward the world; Grat-being, gratitude of

being; PD, peaceful disengagement; Acc, acceptance. *p < 0.05; **p < 0.01; ***p < 0.001.

Results of the three-steps models are presented in Tables 3–
6 for each dependent variable, namely EWB, PWB, SWB, and
IWB. No control variables (i.e., age, gender, and annual income)
significantly affected any of the WB variables. We can note
that the VIF never exceeded 3. We can therefore assume
that multicollinearity is not an issue. Nevertheless, for each
resource and interaction, the zero-order effect—that is when
other resources are not included in the model—is displayed in
the tables.

Overall Effects of Time Under Lockdown
on Well-Being (H1)
EWB, PWB, SWB were all significantly negatively affected by
time (in weeks) for the linear component (Tables 3–6, Step 1
column). The quadratic component (noted “Time2”) tended to be
positive, which gives U-shaped curves (Figure 2). The exception
was IWB, which had no significant quadratic effect. These results
are consistent with H1.

When did the initial negative trend reverse? PWB and EWB
attained their lowest values in the 6th week after the onset
of lockdown, then the curve rose during the last 2 weeks.

Interestingly, SWB reached a minimum only 1 week later. This
general pattern shows that the official announcement of a precise
date for the end of lockdown was a powerful enhancer for
well-being.

Effects of Economic and Health Threats on
Well-Being (H2)
As expected (H2), economic and health reported threats affected
all well-being variables, with the exception of EWB, which was
not affected by reported threat to health (see Tables 3–6, Step 1
columns).

The Effects of Threats Changed With the Time Spent

in Lockdown
Although not predicted in our hypotheses, we tested whether
the impacts of threats were more salient at a particular moment
during lockdown. Economic threats reported as strong negatively
impacted SWB at the outset. This effect diminished with time
spent in lockdown so that, eventually, no differences were
observed between individuals reporting high or low economic
threats (Table 5, Step 3; Figure 3A). In other words, the negative
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TABLE 4 | Step by step standardized estimates of the effects of time and reported threat (Step 1), psychological resources (Step 2), and their interactions (Step 3) on

Psychological Well-Being.

Step 1 Step 2 Step 3 VIF Zero-order

Intercept −0.16 [−0.42; 0.11] −0.15 [−0.40; 0.10] −0.15 [−0.40; 0.11]

Time −2.00*** [−2.87; −1.12] −1.99*** [−2.87; −1.12] −2.06*** [−2.97; −1.16] 1.22

Time2 1.36** [0.52; 2.19] 1.42*** [0.59; 2.25] 1.26** [0.40; 2.12] 1.12

E-threat −0.04* [−0.08; 0.00] −0.03 [−0.07; 0.01] −0.03 [−0.06; 0.01] 1.14

H-threat −0.06** [−0.09; −0.02] −0.05** [−0.08; −0.01] −0.05** [−0.08; −0.01] 1.29

Age 0.00 [−0.05; 0.05] 0.02 [−0.04; 0.07] 0.01 [−0.04; 0.07] 1.33

Gender-women 0.05 [−0.09; 0.18] 0.08 [−0.05; 0.20] 0.07 [−0.05; 0.20] 1.08

Income-low 0.09 [−0.06; 0.25] 0.02 [−0.12; 0.17] 0.01 [−0.14; 0.16] 1.26

Income-medium 0.14 [−0.03; 0.30] 0.07 [−0.08; 0.23] 0.08 [−0.08; 0.24]

Income-high 0.06 [−0.10; 0.22] −0.02 [−0.17; 0.14] −0.02 [−0.17; 0.14]

PWB-baseline 0.74*** [0.69; 0.80] 0.51*** [0.44; 0.58] 0.51*** [0.44; 0.58] 2.27

Optimism 0.04 [−0.03; 0.11] 0.04 [−0.03; 0.11] 2.20 0.17∗∗∗

Self-efficacy 0.08* [0.01; 0.15] 0.08* [0.01; 0.15] 2.00 0.17∗∗∗

Hope 0.06 [−0.01; 0.13] 0.08* [0.01; 0.15] 2.39 0.17∗∗∗

ST-Wisdom 0.00 [−0.06; 0.06] 0.00 [−0.06; 0.06] 1.63 0.16∗∗∗

P-Wisdom 0.09** [0.03; 0.15] 0.09** [0.02; 0.15] 1.77 0.10∗∗∗

Grat-world 0.00 [−0.07; 0.07] 0.00 [−0.07; 0.07] 2.41 0.18∗∗∗

Grat-being 0.12*** [0.05; 0.19] 0.11** [0.04; 0.19] 2.32 0.13∗∗∗

PD 0.02 [−0.04; 0.08] 0.01 [−0.05; 0.07] 1.58 0.11∗∗∗

Acc 0.03 [−0.04; 0.10] 0.04 [−0.04; 0.11] 2.26 0.16∗∗∗

E-threat × P Wisdom 0.06* [0.01; 0.10] 1.67 0.04∗

E-threat × PD 0.07** [0.03; 0.11] 1.54 0.05∗∗

H-threat × Optimism −0.07** [−0.11; −0.02] 2.22 −0.03

H-threat × Self efficacy 0.06* [0.01; 0.10] 2.06 0.02

Time × PD −1.34* [−2.41; −0.28] 1.63 −0.80

Marginal R2 0.58 0.63 0.63

Conditional R2 0.84 0.84 0.85

95% confidence intervals in brackets. Only significant interactions are presented in Step 3. The column “Zero-order” displays unstandardized betas of resource predictors and their

interactions, when all other resources are not included in the model. Reference level for income estimates: very low income (<1,000 euros per month). PWB-baseline, baseline level of

the well-being outcome measured at wave 1; ST-Wisdom, self-transcendent Wisdom; P-Wisdom, personal Wisdom; Grat-world, Gratitude toward the world; Grat-being, gratitude of

being; PD, peaceful disengagement; Acc, acceptance. *p < 0.05; **p < 0.01; ***p < 0.001.

impact on SWB of an economic threat was salient at the
beginning, but not in the middle and at the end of lockdown.
Conversely, the reported health threat had no particular impact
on well-being at the outset, whereas with time spent in lockdown,
the well-being of individuals who reported stronger threats
decreased drastically in comparison with their peers (this pattern
happened with EWB, SWB, and IWB, see Figure 3B for an
illustration with EWB).

Protective Effects of Psychological
Resources on Well-Being
The following sections present the various results about how
psychological resources protected well-being in the sample.

Psychological Resources Directly Affected

Well-Being (H3)
The Step 2 columns in Tables 3–6 present the main effects of
psychological resources on the various well-being variables. In
agreement with H3, most psychological resources significantly

and positively predicted well-being. Only self-transcendent
wisdom and peaceful disengagement had no significant effect on
any of the WB variables.

Also, as expected, the importance of a particular resource
differed according to the well-being variable under consideration
(H4). EWB was significantly predicted by hope, gratitude
of being, and acceptance. PWB was significantly predicted
by self-efficacy, personal wisdom, and gratitude of being.
SWB was only significantly predicted by gratitude toward the
world. Finally, IWB was significantly predicted by optimism
and acceptance.

The Effect of the Time Spent in Lockdown on

Well-Being Was Moderated by Psychological

Resources (H4)
In Step 3, two-way interactions between time, reported
threats, and psychological resources were additionally
estimated. For better clarity, Tables 3–6 only report
significant interactions.
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TABLE 5 | Step by step standardized estimates of the effects of time and reported threat (Step 1), psychological resources (Step 2), and their interactions (Step 3) on

Social Well-Being.

Step 1 Step 2 Step 3 VIF Zero-order

Intercept −0.02 [−0.30; 0.27] 0.12 [−0.16; 0.40] 0.14 [−0.14; 0.43]

Time −2.02*** [−2.93; −1.11] −1.98*** [−2.89; −1.08] −2.19*** [−3.12; −1.25] 1.22

Time2 1.11* [0.25; 1.98] 1.14** [0.28; 2.01] 0.65 [−0.23; 1.54] 1.12

E-threat −0.04* [−0.08; 0.00] −0.03 [−0.07; 0.01] −0.02 [−0.06; 0.02] 1.13

H-threat −0.04* [−0.07; 0.00] −0.03 [−0.07; 0.01] −0.03. [−0.07; 0.00] 1.29

Age 0.01 [−0.05; 0.07] 0.03 [−0.03; 0.09] 0.03 [−0.03; 0.09] 1.31

Gender-women 0.00 [−0.14; 0.14] −0.04 [−0.18; 0.09] −0.05 [−0.19; 0.09] 1.07

Income-low 0.07 [−0.10; 0.24] −0.02 [−0.19; 0.14] −0.04 [−0.20; 0.13] 1.27

Income-medium −0.01 [−0.19; 0.18] −0.04 [−0.21; 0.14] −0.05 [−0.23; 0.13]

Income-high 0.00 [−0.18; 0.18] −0.05 [−0.22; 0.12] −0.06 [−0.24; 0.11]

SWB-baseline 0.70*** [0.64; 0.76] 0.55*** [0.49; 0.62] 0.55*** [0.48; 0.62] 1.65

Optimism 0.07 [0.00; 0.15] 0.08* [0.00; 0.16] 2.18 0.16∗∗∗

Self-efficacy −0.03 [−0.11; 0.04] −0.03 [−0.11; 0.04] 1.97 0.07∗

Hope 0.04 [−0.03; 0.12] 0.05 [−0.03; 0.13] 2.30 0.12∗∗∗

ST-Wisdom 0.04 [−0.03; 0.11] 0.05 [−0.02; 0.12] 1.62 0.12∗∗∗

P-Wisdom 0.05 [−0.02; 0.12] 0.04 [−0.03; 0.11] 1.74 0.12∗∗∗

Grat-world 0.10* [0.02; 0.18] 0.09* [0.01; 0.18] 2.61 0.16∗∗∗

Grat-being 0.06 [−0.01; 0.14] 0.06 [−0.02; 0.14] 2.24 0.20∗∗∗

PD −0.05 [−0.12; 0.01] −0.07* [−0.14; 0.00] 1.59 0.05

Acc 0.01 [−0.07; 0.09] 0.01 [−0.07; 0.09] 2.19 0.12∗∗∗

Time × E-threat 1.03* [0.07; 1.98] 1.18

Time × H-threat −1.33** [−2.27; −0.39] 1.25

E-threat × Self efficacy −0.06* [−0.11; 0.00] 2.21 −0.01

E-threat × PD 0.06** [0.02; 0.10] 1.53 0.04∗

Time × Grat-world −1.70* [−3.04; −0.36] 2.42 −0.81

Time × Grat-being 1.52* [0.15; 2.88] 2.51 0.14

Time2 × Grat-being 1.80** [0.52; 3.08] 2.23 0.85

Time × PD −1.80** [−2.90; −0.70] 1.64 −1.16∗∗

Marginal R2 0.50 0.55 0.55

Conditional R2 0.83 0.83 0.84

95% confidence intervals in brackets. Only significant interactions are presented in Step 3. The column “Zero-order” displays unstandardized betas of resource predictors and their

interactions, when all other resources are not included in the model. Reference level for income estimates: very low income (<1,000 euros per month). SWB-baseline, baseline level

of the well-being outcome measured at wave 1; ST-Wisdom, self-transcendent wisdom; P-Wisdom, personal wisdom; Grat-world, gratitude toward the world; Grat-being, gratitude of

being; PD, peaceful disengagement; Acc, acceptance. *p < 0.05; **p < 0.01; ***p < 0.001.

Gratitude for being alive was protective in reducing the
negative time trend for PWB, SWB, and IWB, as was self-
efficacy for IWB (Figures 4A,B). Reversely, the initial benefits
provided by the disposition to feel gratitude toward the world
for SWB vanished with time spent in lockdown (Table 3, see
Figure 4C). Finally, and contrary to our hypothesis, peaceful
disengagement appeared detrimental to all well-being variables:
unlike their peers, participants who were more disengaged
exhibited an overall decrease in other well-being variables as
the lockdown proceeded (see Figure 4D for an illustration
with SWB).

The Effects of Threats on Well-Being Were

Moderated by Psychological Resources (H5)
Results confirmed that the impact of threats was buffered by
some of the psychological resources. Namely, four psychological

variables reduced the negative effect of economic threat (Step
3 columns of Tables 3–6, Figure 5). Unexpectedly, peaceful
disengagement was disadvantageous for PWB and SWBwhen the
reported economic threat was low. It tended to be advantageous
for PWB when it was high. Contrary to our hypothesis, for
people with high self-efficacy SWB appeared to be negatively
affected by economic threat, while people with low self-efficacy
were positively affected by it. In contrast, self-efficacy was
advantageous for IWB only when the reported economic
threat was low. On the other hand, optimism clearly had
a protective effect on IWB: very optimistic people were not
affected by economic threat, while less optimistic people were
strongly and negatively affected by it. Personal wisdom protected
PWB from economic threat in the same way as optimism.
However, wise individuals were positively affected by the
economic threat.
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TABLE 6 | Step by step standardized estimates of the effects of time and reported threat (Step 1), psychological resources (Step 2), and their interactions (Step 3) on

Inner Well-Being.

Step 1 Step 2 Step 3 VIF Zero-order

Intercept 0.25 [−0.06; 0.55] 0.30* [0.00; 0.60] 0.32* [0.01; 0.62]

Time −2.08*** [−3.13; −1.02] −2.10*** [−3.15; −1.05] −2.58*** [−3.66; −1.50] 1.22

Time2 0.34 [−0.67; 1.34] 0.34 [−0.66; 1.34] −0.25 [−1.27; 0.78] 1.12

E-threat −0.07** [−0.12; −0.02] −0.08*** [−0.13; −0.04] −0.08*** [−0.13; −0.04] 1.15

H-threat −0.07*** [−0.12; −0.03] −0.07** [−0.11; −0.03] −0.07*** [−0.12; −0.03] 1.29

Age 0.01 [−0.05; 0.07] 0.03 [−0.04; 0.09] 0.03 [−0.04; 0.09] 1.29

Gender-women −0.14 [−0.29; 0.01] −0.16* [−0.31; −0.02] −0.18* [−0.33; −0.03] 1.07

Income-low 0.05 [−0.13; 0.23] 0.04 [−0.14; 0.22] 0.03 [−0.15; 0.21] 1.25

Income-medium 0.03 [−0.16; 0.22] 0.03 [−0.16; 0.22] 0.02 [−0.17; 0.21]

Income-high −0.05 [−0.24; 0.14] −0.08 [−0.26; 0.11] −0.06 [−0.25; 0.13]

IWB-baseline 0.61*** [0.55; 0.67] 0.45*** [0.37; 0.53] 0.45*** [0.37; 0.53] 2.05

Optimism 0.11** [0.03; 0.19] 0.11** [0.03; 0.20] 2.19 0.17∗∗∗

Self-efficacy 0.07 [−0.01; 0.14] 0.07 [−0.01; 0.15] 1.98 0.11∗∗∗

Hope −0.02 [−0.10; 0.07] −0.02 [−0.10; 0.07] 2.31 0.09∗∗

ST-Wisdom −0.02 [−0.10; 0.05] −0.02 [−0.09; 0.05] 1.64 0.03

P-Wisdom −0.06 [−0.14; 0.02] −0.07 [−0.15; 0.01] 1.78 0.07∗

Grat-world 0.00 [−0.08; 0.09] 0.02 [−0.07; 0.10] 2.40 0.14∗∗∗

Grat-being 0.07 [−0.01; 0.16] 0.07 [−0.02; 0.15] 2.31 0.10∗∗

PD −0.02 [−0.09; 0.05] −0.03 [−0.10; 0.04] 1.61 0.06

Acc 0.15** [0.06; 0.23] 0.15*** [0.06; 0.24] 2.35 0.18∗∗∗

Time × H-threat −1.30* [−2.38; −0.21] 1.25

E-threat × Optimism 0.08** [0.02; 0.14] 2.29 0.02

E-threat × Self efficacy −0.09** [−0.15; −0.03] 2.19 −0.05∗

H-threat × Self efficacy 0.09*** [0.04; 0.15] 2.06 −0.02

Time × Self-efficacy 2.20** [0.72; 3.69] 2.33 1.01∗

Time2 × Grat-being 1.68* [0.20; 3.16] 2.23 0.54

Time × PD −2.27*** [−3.53; −1.00] 1.63 −1.02∗

Marginal R2 0.42 0.45 0.47

Conditional R2 0.77 0.77 0.79

95% confidence intervals in brackets. Only significant interactions are presented in Step 3. The column “Zero-order” displays unstandardized betas of resource predictors and their

interactions, when all other resources are not included in the model. Reference level for income estimates: very low income (<1,000 euros per month). IWB-baseline, baseline level of

the well-being outcome measured at wave 1; ST-Wisdom, self-transcendent Wisdom; P-Wisdom, personal wisdom; Grat-world, gratitude toward the world; Grat-being, gratitude of

being; PD, peaceful disengagement; Acc, acceptance. *p < 0.05; **p < 0.01; ***p < 0.001.

Two psychological resources interacted with reported threat
to personal health and to relatives (Step 3 columns of Tables 3–
6, Figure 6). Self-efficacy protected well-being (EWB, PWB, and
IWB) against reported health threat: unlike their peers, those who
scored high on this resource were not negatively affected by this
threat (Figure 6A). On the contrary, the benefits of optimism on
PWB disappeared when reported health threat became too high
(Figure 6B).

Psychological Resources Directly Reduced Reported

Threats and Indirectly Affected Well-Being Through

the Decrease in Reported Threats (H6)
The effects on reported threat of time under lockdown, and of
psychological resources are displayed in Table 7. Interestingly,
economic threat was not affected by the time spent in lockdown,
but health threat was: the reported health threat decreased
strongly over time (see Figure 7). Hope was the only resource

to downsize the reported economic threat. Unexpectedly, self-
efficacy reinforced it. As for the threat to health, reported
economic threat was negatively associated with optimism and
positively with women.

We then tested whether hope, optimism, and acceptance
would have an indirect impact on well-being variables through
lessening reported threats. Self-efficacy indirectly and negatively
affected EWB (β = −0.01, Confidence Intervals (CIs) =

[−0.02;.00], p < 0.05, %mediated = 13.28), PWB (β =−0.01, CIs=
[−0.02;0.00], p < 0.05, %mediated = 12.77), SWB (β = −0.01, CIs
= [−0.02;0.00], p < 0.05, %mediated = 12.86), and IWB (β =−0.01,
CIs= [−0.02;0.00], p < 0.05, %mediated = 15.62) through reported
health threats. Hope indirectly and positively affected EWB (β =

0.01, CIs = [0.003;0.3], p < 0.01, %mediated = 8.45) and IWB (β
= 0.02, CIs = [0.01;0.03], p < 0.01, %mediated = 18.60) through
reported economic threats. Optimism indirectly and positively
affected PWB (β = 0.01, CIs = [0.00;0.01], p < 0.05, %mediated
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FIGURE 3 | Interactions between the effects of reported economic (A) and

health (B) threats and weeks spent in lockdown on well-being.

= 10.50), IWB (β = 0.01, CIs= [0.00;0.02], p < 0.05, %mediated =

6.95) through reported health threats. Note that, although these
mediation effects were statistically significant, the effect sizes are
very small (maximum β = 0.02).

DISCUSSION

This study was designed to evaluate the putative protective
effects of psychological resources on adults’ well-being
during lockdown. We expected that the amount of time
spent under lockdown would affect well-being (H1), and
that this effect would be reinforced by reported threats
(H2) to health or economic situation. More importantly

FIGURE 4 | Interactions between the effects of psychological and weeks

spent in lockdown on well-being. The moderation effects of (A) gratitude of

being (Grat-being), (B) self-efficacy, (C) gratitude toward the world

(Grat-world), and (D) peaceful disengagement (PD) on various form of

well-being (WB) are displayed respectively. Psychological resources and

well-being variables are standardized.
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FIGURE 5 | Interactions between the effects of psychological and reported economic threats on well-being. The moderation effects of (A) peaceful disengagement

(PD), (B,C) self-efficacy, (D) optimism, and (E) personal wisdom (P-Wisdom) on various form of well-being (WB) are displayed respectively. All variables are

standardized.

with regard to the goal of the present study, our main
prediction was that possessing psychological resources
would have a range of positive protective effects against the
psychological damage of lockdown and the associated reported
threats (H3–H6).

Our results mostly confirmed our hypotheses. First, according
to H1, the levels of most well-being variables decreased with time
(negative linear trends) and only started to bounce back when the
French authorities announced the forthcoming end of lockdown,
producing U-shaped curves (positive curvilinear components).
InnerWell-Being (IWB) was the only variable not to bounce back.
For emotional well-being, the linear trend was not significant.
Second, according to H2, economic and health threats degraded
all well-being variables except EWB, for which health threat
negative effects did not reach significance. Only the interaction
between health threat and linear time was significant. This is

probably because reported health threat significantly decreased
with time during lockdown, as Figure 7 shows. It could be seen
as a logical effect of the lockdown, the genuine role thereof
being to protect health. With H1 and H2 satisfied, we therefore
knew that lockdown and threats influenced the various forms
of well-being. This allowed us to test our remaining hypotheses
regarding the effects of various forms of psychological resources.
Results confirmed that psychological resources were beneficial for
well-being.

• They directly and positively influenced well-being averages
(H3).

• They moderated the trend of the well-being curve in a
protective fashion (H4),

• They directly moderated the negative impact of reported
threats (H5)
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FIGURE 6 | Interactions between the effects of psychological and reported

health threats on well-being. The moderation effects of (A) self-efficacy, (B)

optimism on various form of well-being are displayed respectively. All variables

are standardized.

• They reduced reported threats and thus positively affected
well-being indirectly (H6).

However, the latter hypothesis was only supported by small, albeit
statistically significant, indirect effects, so we will not comment
further on this issue without immediate pragmatic utility.

The Protective Roles of Psychological
Resources
Interestingly, and as suspected, psychological resources
affected the various well-being dimensions differently, which
corroborates in a new way the multidimensional nature of WB
(e.g., Gallagher et al., 2009). EWB was positively predicted by
hope, gratitude of being, and, to a lesser extent, by acceptance,

PWB by self-efficacy, personal wisdom, and gratitude of being,
SWB only by gratitude toward the world, and IWB by optimism,
gratitude of being, and acceptance.

We now focus on the effects found for each psychological
resource. Before commenting on each of the effects, we present a
summary of themain effects found for each resource. Self-efficacy
positively predicted PWB directly, reduced the negative impact
of reported health threat on PWB and IWB, and was particularly
beneficial to inner well-being when the reported economic threat
was low. Compared to pessimists, optimists’ IWB was generally
higher and less influenced by reported economic threat. Hope
positively predicted EWB and reduced reported economic threat.
Personal wisdom was beneficial for PWB and moderated the
effects of reported economic threats. Self-transcendent wisdom
did not impact any WB variables when other resources were
controlled. Gratitude toward the world was directly beneficial
to social well-being. Gratitude of being positively and directly
influenced EWB and PWB. Peaceful disengagement was not
directly related to a WB variable, was beneficial only when the
reported economic threat was high but was detrimental when
the threat was low and also negatively influenced all slopes of
WB over time. Finally, acceptance positively directly influenced
EWB and IWB. We now discuss the effect of each of the
psychological resources.

Self-efficacy was beneficial for well-being in multiple ways.
First, high self-efficacy seemed to directly and positively influence
psychological well-being during the lockdown. This is not
entirely surprising, as psychological well-being includes an aspect
of environmental mastery that is closely related to general self-
efficacy (Ryff and Keyes, 1995). Nevertheless, only one item
specifically addresses this dimension in the Mental Health
Continuum questionnaire. Second, high self-efficacy protected
PWB and IWB from the negative influence of feeling a health
threat (Figure 6A). This might indicate that people with high
self-efficacy felt that they could cope with this threat, maybe
by engaging in adequate protective behaviors such as wearing
masks and taking preventive measures. Coping with this threat
may protect inner well-being (for example, by diminishing threat-
related anxiety) and the sense of mastering one’s environment.
Third, interestingly, the conjunction of a low level of reported
economic threat and a high feeling of self-efficacy seems to
produce higher levels of inner well-being (Figure 5C). Further
investigation would be needed on this because it might be that
Inner Peace based on the simple lack of trouble, which could be
grounded on the philosophical tradition of ataraxia and apatheia,
resists health and economic threats differently from Inner peace
based on inner control practices such as meditation. For example,
Fredrickson et al. (2008) showed that loving-kindness meditation
could enhance psychological resources. Dambrun et al. (2019)
found that body-scan meditation can enhance happiness as
measured by the SA-DHS scale from which the five items of our
Inner Well-Being were taken. These research studies show that
psychological resources can be developed to enhance well-being
and Inner well-being in particular.

Optimism was directly beneficial to IWB but to no other well-
being variable. This might be explained by the fact that high-
optimism people experience fewer negative emotions (Carver
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TABLE 7 | Standardized estimates of the effects of time in lockdown and psychological resources on reported health and economic threat.

Economic threat Health threat

b [95% CIs] VIF Zero-order b [95% CIs] VIF Zero-order

Intercept 0.27 [−0.15; 0.69] −0.58** [−0.98; −0.17]

Time −0.81 [−1.76; 0.13] 1.00 −8.41*** [−9.52; −7.29] 1.00

Time2 −0.79 [−1.72; 0.15] 1.00 −4.74*** [−5.84; −3.64] 1.00

Age 0.02 [−0.07; 0.11] 1.26 −0.05 [−0.14; 0.04] 1.26

Gender-women 0.06 [−0.14; 0.27] 1.04 0.31** [0.10; 0.51] 1.04

Income-middle −0.26* [−0.51; −0.02] 1.14 0.00 [−0.24; 0.24] 1.14

Income-high −0.38** [−0.64; −0.11] 2.11 0.12 [−0.13; 0.38] 2.11

Income-very high −0.63*** [−0.89; −0.37] 1.89 −0.02 [−0.27; 0.23] 1.90

Optimism 0.05 [−0.07; 0.16] 2.17 −0.05 −0.13* [−0.24; −0.02] 2.18 −0.14***

Self-efficacy 0.14* [0.02; 0.25] 1.59 −0.01 0.09 [−0.02; 0.20] 1.59 −0.03

Hope −0.22*** [−0.34; −0.11] 1.70 −0.15*** −0.02 [−0.14; 0.09] 1.70 −0.09*

ST-Wisdom 0.04 [−0.06; 0.14] 2.27 −0.07 −0.04 [−0.13; 0.06] 2.27 −0.04

P-Wisdom −0.04 [−0.15; 0.06] 2.14 −0.01 0.05 [−0.05; 0.15] 2.14 −0.10*

Grat-world 0.00 [−0.12; 0.12] 1.52 −0.07 −0.02 [−0.14; 0.09] 1.52 −0.09*

Grat-being −0.02 [−0.13; 0.10] 2.14 −0.07 0.06 [−0.06; 0.17] 2.14 −0.11**

PD −0.07 [−0.17; 0.03] −0.10* −0.04 [−0.13; 0.06] −0.10*

Acc 0.02 [−0.10; 0.14] −0.05 −0.12* [−0.23; 0.00] −0.14***

Marginal R2 0.09 0.10

Conditional R2 0.80 0.73

The column VIF displays the variance inflation factor. The column “Zero-order” displays unstandardized betas of resource predictors and their interactions, when all other resources

are not included in the model. Reference level for income estimates: very low income (<1,000 euros per month). ST-Wisdom, self-transcendent wisdom; P-Wisdom, personal wisdom;

Grat-world, gratitude toward the world; Grat-being, gratitude of being; PD, peaceful disengagement; Acc, acceptance. *p < 0.05; **p < 0.01; ***p < 0.001.

FIGURE 7 | Standardized scores of reported economic (A) and health (B) threats as a function of the time spent in lockdown.

et al., 2010) here in relation to the issue of the pandemic situation.
In turn, this may lead to greater inner peace. Noteworthy,
the MHC-SF is oriented toward positive mental health. Using
another tool to measure negative aspects of emotional well-being
might have placed more emphasis on negative emotions (e.g.,
Diener et al., 2009). Optimists’ inner peace was not affected by
economic threat, whatever its level (Figure 5D), possibly because
they had a higher expectation that economic problems would be
resolved one way or another.

Higher levels of hope were associated with higher levels
of EWB. The most intuitive explanation is that, despite being

in lockdown, high hope people find new ways to attain
their different goals, and thus to be more satisfied with their
present situation.

Personal wisdom was only significantly associated with
psychological well-being (but marginally with SWB). It also
appeared that personal wisdom acted as a protective variable
against economic threat for PWB (Figure 5E). This result
is not surprising, given prior empirical evidence about their
relationships (Zacher and Staudinger, 2018). However, the lack
of relation with EWB is not in line with those research findings.
Again, it might be that threats influence emotional well-being
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through negative affects only, as it has been demonstrated that
positive and negative affect are distinct dimensions with different
correlates (Diener and Emmons, 1984; Raufaste and Vautier,
2008; Işik and Üzbe, 2015). The construct of emotional well-
being would have been captured more comprehensively if we
had incorporated such a dimension. Ardelt (2019) hypothesized
that wisdom effects on well-being would be stronger during times
of hardship by improving acceptance and gratitude. Controlling
for both measures of gratitude and acceptance may attenuate
the relationship between wisdom and satisfaction. The analysis
of alternative models with our data provided useful insights.
Personal wisdomwas significantly related to emotional and social
well-being only when all other personal resources were not
controlled for (with the notable exception of self-transcendence
and peaceful disengagement, though). This may indicate that
personal wisdom can act as a “meta-resource,” promoting the
development of other resources that, in turn, can enhance well-
being. Because wise individuals seek to understand how to live
a good life for themselves and for others (i.e., the cognitive
and affective dimensions), they will tend to ameliorate their
own behavior and cognition in order to grow (i.e., the reflective
dimension). For example, by assessing one’s own experience
and/or referring to scientific or philosophical work, a person may
come to see a particular worldview as beneficial to themselves
and others. This person then seeks to adopt and cultivate the
cognitive habit of interpreting situations and acting according to
that worldview. In our data, interestingly, personal wisdom was
not related to inner peace, whether or not self-transcendence was
controlled for. All these findings will have to be confirmed by
further studies, hopefully in other contexts.

Apparently, self-transcendent wisdom directly influenced
none of the well-being variables. As for personal wisdom, this
contradicts previous research findings (Aldwin et al., 2019).
We performed the same analysis as with personal wisdom to
explore whether self-transcendence effects were mediated by
the other resources. Self-transcendent wisdom was significantly
related to EWB and SWB when all other resource variables
were not controlled for. Its relations with PWB and IWB were
significant when controlled for personal wisdom only. This may
also indicate that self-transcendent wisdom might also act as
a meta-resource, which allows for the development of others.
As self-transcendent wisdom is somewhat remote from the
mundane, conventional view of things in Western countries, this
lack of direct effects on well-being might be interpreted as a floor
effect: the average participant may simply not have accumulated
enough transcendent wisdom to make its direct effects detectable.
Another possibility might be that this form of wisdom is more
a form of “end-result” than something capable of influencing
other variables.

Gratitude toward the world was the only resource to be
significantly related to SWB. This indicates that this type of
gratitude is particularly important for individuals to feel involved
and cared for by people and society at large. It did not
significantly predict any other well-being variable, however. This
contradicts previous studies that highlighted relationships with
both hedonic and eudaimonic well-being (Wood et al., 2010).
It may be that the other gratitude variable, which shares a

similar attitude toward an appreciation of life, captured these
relationships instead. Indeed, when gratitude of being is not
included in the models, gratitude toward the world effects
become significant, for both emotional and psychological well-
being. The effect on SWB appeared to be conditioned by the
time spent in lockdown. Highly grateful individuals initially
experienced a higher SWB, but this effect was attenuated during
the lockdown, so that, at the end thereof, there was no difference
with less grateful individuals. One of the conditions for the
emergence of gratitude is the variety of life circumstances
in which it can be experienced (McCullough et al., 2002).
Thus, it may be that the decrease in social interactions due
to the lockdown reduced the possibility for grateful people to
experience gratitude, and thus to enjoy its benefits.

Gratitude for the simple fact of being seemed to be one
of the best predictors of well-being. It was directly associated
with EWB and PWB (and marginally significantly with SWB
and IWB). In particular, the relationship with EWB was the
strongest effect between one psychological resource and well-
being in this study (β = 0.20). It also appeared that gratitude
for being protected SWB and IWB mostly at the beginning of
lockdown (Figure 4C). This confirms what we suspected, that a
minimalist style (Kan et al., 2009) would be particularly relevant
in a lockdown situation, when normal and social activities are
drastically decreased. Contrary to the previous type of gratitude,
people can rely on this resource at any time because it does
not depend on external circumstances such as receiving social
support. However, this may apply to the dimension of gratitude
of a minimalist style, not to peaceful disengagement.

Peaceful disengagement did not directly predict any of the
resources. Worse, it appeared that people who were more
peacefully disengaged saw their well-being decrease more over
time (Figure 4D). This applies to all well-being variables. In
addition, when interacting with economic threat, it appeared
to be beneficial to people reporting high economic threat,
but, conversely, to be detrimental to people reporting low
economic threat (Figure 5A). These results suggest that peaceful
disengagement might be seen as an avoidance of a personal
goal, promoting the use of avoidance coping strategies and thus
reducing well-being (Elliot et al., 2011).

Finally, acceptance was positively associated with EWB and
IWB. As for gratitude of being, these effects did not interact with
time in lockdown. This result also confirmed the importance
of this disposition in extreme situations (e.g., Nipp et al.,
2016). Acceptance appears to be a powerful strategy that
has the particular advantage of being beneficial regardless of
external circumstances.

Limitations and Future Directions
This study has several limitations. First, the use of self-
reported questionnaires may have reduced the validity of the
results. Participants’ responses may have been altered by social
desirability bias (Krumpal, 2011) or retrospective bias (Stone and
Shiffman, 2002). Second, because our sample only comprised
French residents, cultural differences might have affected the
results. We hope that comparable studies will be published from
other countries under lockdown. Third, the study accounted
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for a panel of nine resources. However, some other important
psychological resources that were not accounted for in this study
may have been important predictors of well-being. To name a
few, mindfulness (Baer et al., 2004), equanimity (Juneau et al.,
2020), and, more generally, all the character strengths and virtues
widely studied in positive psychology after the seminal work by
Peterson and Seligman (2004) would have been interesting to
evaluate as protective factors. Fourth, despite some qualities of
the longitudinal study in terms of power (470 individuals, six
waves of measurement) and timing (assessment of resources and
baseline well-being at the beginning of lockdown, then follow-
up until the end of lockdown), we cannot ascertain causality.
Although the lockdown situation might be construed as some
sort of manipulation of people’s freedom to move from their
homes, this by no means constitutes an experiment: it was not
possible to set up a control group or to randomize participants
across the groups. At a deeper level, we saw that reported
health threats decreased during the time course of the lockdown.
Although we have no data to support this speculation, the
lockdown and pandemic situation might also have affected the
resources themselves. A dramatic—and relevant—example of
this is provided by the online study of changes in character
strengths after the 9/11 terrorist attacks on New York and
Washington (Peterson and Seligman, 2003); the authors observed
changes in some character traits related to the present study,
namely, hope and gratitude. That said, the very fact that those
resources may change suggests that we could take advantage
of quiet times to prepare ourselves, to educate our minds, to
accumulate a capital of psychological resources than could be
tapped when hard times come. A promising avenue of research
will be to test the dynamic relationships between different
resources in long periods of time. In particular, as others have
hypothesized (e.g., Ardelt, 2019), wisdom may act as a meta-
motivational resource that serves to promote other resources for
one’s own and others’ well-being.

CONCLUSION

The lockdown situation experienced by half of the world
population in the spring of 2020 was unprecedented. Leaving

aside the inevitable grief induced in the victims’ relatives,
or in severely affected patients who eventually recovered,
psychological damage may extend to all people forced to
stay home—sometimes in highly uncomfortable situations—
or to economically disadvantaged persons. This study sought
to provide data to enhance the development of psychological
resources in normal times to serve as a protection of individuals’
well-being in times of crisis. What psychological assets should
training target if one is to prepare for future pandemics? In this
longitudinal study, we followed 470 confined French citizens for
8 weeks, until the end of the French lockdown. Results suggest
that if emotional well-being were targeted, one would prepare
by reinforcing hope and gratitude of being alive. If psychological
well-being is targeted, one might work on self-efficacy, personal
wisdom, and gratitude for being alive. For social well-being, a key
could be gratitude toward the world. Finally, if inner well-being
(peace of mind) is sought, working on optimism and acceptance
could be the way.
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In times of the coronavirus, complying with public health policies is essential to save lives. 
Understanding the factors that influence compliance with social distancing measures is 
therefore an urgent issue. The present research investigated the role of political and social 
trust for social distancing using a variety of methods. In Study 1 (N = 301), conducted 
with a sample from the United Kingdom in the midst of the virus outbreak (i.e., the first 
wave), neither political nor social trust had main associations with self-reported social 
distancing tendencies. However, both factors interacted such that social trust was 
associated with lower social distancing tendencies among participants with low levels of 
political trust. In Study 2, using an experimental longitudinal design and again conducted 
with a sample collected from the UK (N = 268) during the first wave of the pandemic, 
social distancing practices increased over time, independent of an experimental 
manipulation of political trust. Moreover, while the interaction between political and social 
trust from the first study could not be conceptually replicated, social trust was positively 
related to social distancing intentions. Moving from the individual to the country level and 
assessing actual behavior at both the first and second wave of the pandemic, in Study 
3 (N = 65 countries), country-level political trust was related to less social distancing during 
the first wave. Social trust was related to a higher growth rate of infections. Against the 
background of these inconsistent findings, we  discuss the potential positive and 
unexpected negative effects of social trust for social distancing.

Keywords: COVID-19, health policy compliance, political trust, social distancing, social trust

INTRODUCTION

At the height of the so called “first wave” of the COVID-19 pandemic during the first quarter 
of 2020, almost all governments worldwide imposed lockdown policies in order to slow down 
the spread of the virus (Hale et  al., 2020; WHO, 2020). After infection rates had slowed down 
over the summer, lockdown policies were loosened in many countries (Hale et  al., 2020; 
WHO, 2020). However, since the start of September 2020, infection rates in many parts of 
the world rapidly increased again, initiating the “second wave” of the pandemic and further 
lockdowns (Hale et  al., 2020; WHO, 2020). Even though most citizens seemed to abide by 
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their government’s rules (Schreyögg et al., 2020), rallies against 
the lockdown policies started to grow in many countries 
(Carothers, 2020). The present paper aims to help understand 
these very different reactions to the implementation of the 
mentioned public health policies and compliance or 
non-compliance with them by focusing on the role of political 
and social trust.

Since the first reported case of COVID-19  in the Hubei 
region, China, in December 2019, the outbreak has been 
declared a pandemic by the World Health Organization (2020). 
The pandemic poses an unprecedented threat to many countries. 
The consequences of the outbreak have been substantial with 
47.9 million COVID-19 cases worldwide and 1.2 million reported 
corona-related deaths, effective November 5, 2020 (WHO, 2020). 
Due to the lack of available treatments or vaccines, 
non-pharmaceutical measures to delay and mitigate the spread 
of COVID-19 have been implemented in most afflicted countries. 
Since the direct contact between humans has been identified 
as the most common mode of transmission, the focus on 
non-pharmaceutical prevention measures has mainly been to 
implement social distancing practices.

Social distancing (or physical distancing) refers to measures 
intended to increase the physical space between individuals 
in order to reduce the likelihood of transmissions (Gross and 
Padilla, 2020). These measures include but are not limited to 
working from home, closure of educational institutions, 
cancellation of mass gatherings, and “stay-at-home” policies. 
According to the European Centre for Disease Prevention and 
Control (2020b), so far, social distancing has been a key factor 
for reducing transmission. Nearly all governments of afflicted 
nations have therefore implemented policies and/or legislations 
to increase social distancing in order to curb the spread of 
the virus (Hale et  al., 2020).

However, the success of these implementations relies largely 
on the compliance of citizens with said state measures. A 
large-scale pan-European survey concluded that the majority 
of citizens indeed support the implemented lockdown policies 
(Schreyögg et  al., 2020). Yet, in various cities across the 
globe, several thousand people started to protest against the 
measures (Carothers, 2020). During many rallies, social 
distancing guidelines have been defied, causing great concern 
among public health experts (Gabbatt, 2020). Citizens who 
attend these rallies have stated a wide array of reasons for 
joining the protests, ranging from a concern for civil rights 
being restricted to believing in sundry conspiracy theories 
centering on the coronavirus. The reasons seem to be  as 
manifold as the protesters themselves. Still, all converge in 
their common cause to oppose the implemented lockdown 
policies, posing the questions about potentially shared underlying 
factors which could impact the (non-)compliance with these 
measures. Simultaneously, the question of why so many other 
citizens are adhering to public health policies emerges. Using 
correlational, experimental, and longitudinal designs and 
focusing on processes at the individual and national level, 
the following studies therefore considered trust, particularly 
political and social trust, as potential explanatory factors for 
adherence to social distancing policies.

Political trust refers to citizens’ confidence in core political 
institutions (Zmerli, 2014). High levels of political trust have 
repeatedly been shown to be associated with many basic factors 
of well-functioning democracies such as higher political interest, 
and more involvement in civic affairs (Putnam et  al., 1993; 
Zmerli, 2014). Importantly, numerous studies have indicated 
that higher levels of political trust are associated with higher 
law abidance. While most studies here focus on tax paying 
as a form of public policy compliance (e.g., Torgler, 2003; 
Alm et  al., 2006; Chan et  al., 2018), the investigation of the 
relationship between political trust and compliance with public 
health policies has not received as much attention. However, 
among the existing studies, the consensus seems to be  that 
trust in authorities is positively related to adopting recommended 
or mandated preventative behavior during a pandemic (Siegrist 
and Zingg, 2014). Prati et  al. (2011), for example, were able 
to show that during the H1N1 influenza pandemic, Italian 
citizens who trusted their health ministry were more likely to 
comply with the recommended health policies compared to 
citizens who did not trust the ministry. In line with these 
findings, studies conducted during the same pandemic in the 
Netherlands and the United  States both showed that trust in 
the government was positively related to vaccination intentions 
(Quinn et  al., 2009; van der Weerd et  al., 2011). Blair et  al. 
(2017) further conducted a study on the role of public trust 
during the Ebola epidemic in Liberia. Their results indicated 
that trust in the government was positively correlated with 
decisions to comply with mandated social distancing measures. 
More recently, research has shown that specific types of political 
trust (i.e., confidence in one’s health care system) predicted a 
longer lasting social distancing response, but also that general 
political trust may be  a strong facilitator of social distancing 
in regions where more specific types of trust are low 
(Chan et  al., 2020a; also see Lalot et  al., 2020).

While these findings seem to suggest a consensus that trust 
in government positively affects compliance with preventative 
health measures, preliminary findings in times of the new 
coronavirus from a qualitative study conducted in Singapore, 
a country known for its high levels of political trust (Inglehart 
et  al., 2014), indicate differently. Wong and Jensen’s (2020) 
analysis of their data from focus groups and social media 
suggested that high levels of trust in the government resulted 
in low compliance with the government’s health measures. The 
authors concluded that this may be  due to the linkage of high 
political trust with low levels of perceived risk. In other words, 
if one has a high believe in one’s government solving the 
problem, this could theoretically also lead to passivity and a 
diffusion of personal responsibility. Hence, the role of political 
trust in the current pandemic might be  less clear and it is 
here the present research aimed to make a contribution.

In addition to investigating the role of political trust, we also 
focused on the role of social trust. Health measures such as 
social distancing come at certain costs for the citizens, including 
negative impacts on their mental health due to increased social 
isolation (Douglas et  al., 2020). At the same time, social 
distancing measures can only be  successful if a vast majority 
of the population commits to their practice. We therefore argue 
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that whether people trust other citizens and their actions might 
impact their engagement in social distancing practices.

Social trust, also referred to as generalized social trust, 
involves one’s trust in “most of the people we  come across 
in daily life, whether we  know them or not and whether they 
are like us or not” (Newton et  al., 2018). As social trust 
seems to play an important role at a societal as well as at 
an individual level, it has received much attention from many 
academic disciplines (Delhey, 2014). Social trust has been 
found to be an important factor of social cohesion, integration, 
and the stability of societies (Newton et  al., 2018). At the 
individual level, social trust has been linked to better health, 
happiness, prosperity, long life, and a sense of social belonging 
(Newton et  al., 2018). Furthermore, social trust has been 
associated with cooperative and altruistic behavior (Uslaner, 
2002; Delhey, 2014). Drawing on the literature on social capital, 
where social trust is often used as a key indicator, high social-
trust individuals can be described as well-connected and active 
members of their community (Delhey and Newton, 2003; 
Newton et  al., 2018). Trusting individuals are more likely to 
join voluntary associations, leading them to engage in more 
interactions with others compared to less trusting individuals 
(Stolle, 2001). By contrast, distrustful individuals tend to have 
less opportunity for interactions and therefore often have a 
smaller social network (Yamagishi, 2001).

While there seems to be  a wide consensus on the positive 
relationship of political trust and law adherence, research on 
how social trust and law adherence are connected is much 
scarcer. As with research on political trust, studies on social 
trust and law adherence have mainly focused on the domain 
of tax compliance. However, compared to political trust, the 
link between social trust and tax compliance seems to be  less 
clear-cut. Uslaner (2007) argued that since citizens are not 
paying their taxes to fellow citizens but rather to the state, 
the relationship between generalized trust and tax compliance 
is more complex. In his analysis of Romanian data, he  found 
that trust is positively associated with the reported obligation 
of a good citizen to pay taxes (Uslaner, 2007). However, when 
investigating this relationship based on data of three waves 
from the World Values Survey, the same association could not 
be found. Uslaner (2007) therefore concluded that the relationship 
seems to be  of modest size at best, and political trust plays 
a far bigger role in predicting tax compliance.

Regarding health-related behavior, numerous studies have 
been able to link social capital, and social trust specifically, 
to a range of positive health behaviors. For instance, high 
levels of social trust have been associated with non-smoking, 
adequate duration of sleep, and lower alcohol consumption 
(Lindström, 2005, 2008; Poortinga, 2006; Nieminen et al., 2013). 
In his review on trust and population health, Kawachi (2018) 
identified three mechanisms which have been proposed to link 
social trust to health promoting behaviors. Kawachi (2018) 
argued that by promoting social support, social trust can improve 
the access to health-relevant information, material resources 
and emotional support. However, it can be  argued that this 
mechanism has the potential risk that the trusted social network 
can also act as a source of misinformation, which could in 

turn negatively affect public health (Kawachi, 2018). The author 
further identified a second mechanism which builds on the 
argument that trust can act as a facilitator of collective action 
(Kawachi, 2018). He argued that many measures for promoting 
public health (e.g., vaccinations and anti-smoking campaigns) 
rely on the majority of citizens to participate in said measures 
in order to be  successful (Kawachi, 2018). Trust in fellow 
citizens and in their participation (as compared to free-riding) 
is thought to increase one’s own participation in such campaigns 
(Kawachi, 2018). The third mechanism Kawachi (2018) proposed, 
is based on the reinforcing effect that social trust is said to 
have on social norms. He  argued that high social trust may, 
through a heightened adherence to social norms (e.g., washing 
one’s hands after using restrooms), indirectly improve public 
health (Kawachi, 2018).

Though the effect of social trust on general public health 
has previously been investigated, the effect of social trust in 
the context of pandemics has not received much attention. A 
Swedish study by Rönnerstrand (2013) intended to address 
this shortcoming. Rönnerstrand (2013) found that social trust 
was positively associated with the intent to accept vaccination 
against the H1N1 virus. The author proposed that this association 
might be  due to increased altruistic tendencies in individuals 
with higher social trust. In line with this explanation, d’Alessandro 
et  al. (2012) found altruistic motivations to be  an important 
factor when deciding whether to get vaccinated against the 
H1N1 virus.

While these studies indicate the potentially impactful role 
of social trust, it is surprising how little attention it has received 
in the context of pandemics. The few studies that have investigated 
the relationship of social trust and compliance with public 
health policies have focused on vaccinations. While in most 
countries vaccinations are currently not available for the general 
public, it is crucial to know which factors play a role in 
compliance with non-pharmaceutical measures, such as social 
distancing. The present research therefore investigated whether 
social trust may play a critical part in complying with social 
distancing practices during the COVID-19 pandemic and 
consequently in mitigating the spread of the virus. As reviewed, 
social trust has previously been associated with positive health-
related behaviors, prosocial behavior, and cooperation (Delhey, 
2014). Hence, it may also be positively related to social distancing. 
However, since trusting individuals, compared to distrusting 
individuals, are more likely to engage in interactions with 
others (Stolle, 2001), social distancing (which limits this social 
tendency) could be  less pronounced among them (cf. Salvador 
et  al., 2020). Circumstantial evidence for this is also provided 
in a study showing that extraversion (which typically relates 
to more social trust; Freitag and Bauer, 2016) is related to 
more mobility during the COVID-19 crisis (Chan et al., 2020b).

The interrelation of social and political trust and its importance 
for well-functioning democracies has long been a topic of 
debate (Newton et  al., 2018). Both forms of trust are linked 
to similar outcomes (e.g., low corruption, class, and education), 
but attempts to disentangle cause and effect of social and 
political trust have proven to be challenging (Newton et al., 2018). 
In the following, we  would like to focus on the potential 
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interaction of political and social trust in the context of 
compliance with public health policy.

Since people with high social trust often are well-connected 
and integrated within their social networks (Delhey and Newton, 
2003; Newton et  al., 2018), complying with social distancing 
measures would mean a more drastic change to these individuals’ 
everyday life compared to less socially trusting individuals. It 
is here, political trust may have a regulating function. Specifically, 
one could argue that socially trusting individuals would follow 
their tendency to frequently socialize with other people only 
when they at the same time show little trust in their government, 
including its social distancing recommendations.

In times of the coronavirus, complying with public health 
policies is essential to save lives. While no pharmaceutical 
solutions are available, social distancing seems to be  one of 
the most promising practices to slow down the infection rate 
of SARS-CoV-2 and keep the healthcare systems well-
functioning (European Centre for Disease Prevention and 
Control, 2020a,b). However, more and more people have taken 
to the streets to express their disagreement with the implemented 
lockdown policies (Carothers, 2020). If protesters were to 
grow in number, this could rapidly endanger the progress 
that has been made in terms of slowing down the spread 
of the virus (Gabbatt, 2020). Understanding the factors that 
influence compliance with social distancing measures is therefore 
an urgent issue.

The present research aimed to shed light on the role of 
political and social trust using a variety of methods. First, 
we  examined the interplay of political trust, social trust, and 
social distancing at the individual-level in two samples of 
individuals from the UK. In the first study, we  tested whether 
political and social trust could be  associated with compliance 
with social distancing measures, and whether their potential 
effects interacted with one another. Next, in the second study, 
we  ran a pre-registered experiment with longitudinal data in 
which we aimed to increase political trust and test its potential 
effects on social distancing. Again, we  also tested for the role 
of social trust and its potential interaction with political trust 
here. Finally, moving from the individual to the national level 
and from self-reported to actual behavior, we  tested the 
associations between political and social trust with behavioral 
social distancing at the country level at the first and second 
wave of the pandemic (Study 3).

STUDY 1

In this first study, we  tested whether political and social trust 
are related to self-reported compliance with social distancing 
measures in the UK. Furthermore, we  tested for an interaction 
effect of social trust and political trust. The study was conducted 
on March 15, 2020, which was 8  days before the British 
government ordered their strict lockdown policies (Sparrow 
et  al., 2020). At this time, a total of 1,391 of COVID-19 cases 
(Department of Health and Social Care, 2020d) and 43 COVID-19 
related deaths (Department of Health and Social Care, 2020a) 
had been reported within the UK.

Methods
Participants
Based on an a priori power simulation using the SIMR package 
(Green et  al., 2016), 300 participants would provide 90% to 
observe a small to medium effect at a 0.05 significance level. 
Hence, we  recruited a sample of 302 participants from the 
UK through the online survey platform Prolific. Participants 
were paid equivalent to £6.3 per hour. One participant had 
to be excluded due to missing data on the variables of interest, 
leaving a final sample of N  =  301. The average age of the 
sample was 37.8 years (SD = 11.79) and gender was distributed 
nearly equally (female: 49.7%). The majority of participants 
reported to live in England (England: 86.4%, Scotland: 7.6%, 
Wales: 4.6%, and Northern Ireland: 1.0%) with 64.9% residing 
in an urban area and 35.1% living on the countryside. The 
most frequently reported ethnic/racial background was White 
(89.4%), followed by Black/African/Caribbean/Black British 
(4.0%), and Asian/Asian British (3.3%). When asked about 
their highest completed level of education, more than half 
reported having an undergraduate university degree or higher 
(undergraduate: 40.1%, post-graduate: 17.2%, and doctoral 
degree: 1.3%). A percentage of 26.8 had completed their 
A-levels, 13.9% their GCSEs, and 0.7% indicated primary 
school as their highest level of education. This and all remaining 
studies were conducted in compliance with the national and 
regional research regulations of the country of the authors’ 
primary affiliation.

Measures
Social Trust
Three items adopted from ESS Round 8: European Social Survey 
(2018) were used to measure social trust. The items are “Generally 
speaking, would you  say that most people can be  trusted or 
that you  need to be  very careful in dealing with people?,” 
“Do you  think that most people would try to take advantage 
of you  if they got the chance, or would they try to be  fair?,” 
and “Would you  say that most of the time people try to 
be helpful or that they are mostly looking out for themselves?” 
Items were measured on a 11-point scale ranging from 0 (You 
can’t be  too careful/Most people try to take advantage of me/
People mostly look out for themselves, respectively) to 10 (Most 
people can be  trusted/Most people try to be  fair/People mostly 
try to be  helpful, respectively). The scale showed satisfactory 
internal consistency (α  =  0.80), with higher scores indicating 
higher levels of social trust.

Political Trust
To measure participants’ political trust, the item “To which 
extent do you  trust the government in its handling of the 
virus?” was used, with responses rated on a seven-point scale 
ranging from 0 (Not at all) to 6 (Very much).

Social Distancing
As in Bierwiaczonek et al. (2020), social distancing was measured 
by asking the participants to indicate whether they engaged 
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in different types of social distancing behavior “as a consequence 
of the coronavirus outbreak”: (1) “I avoid in-person contact 
with others,” (2) “I avoid attending social gatherings in person,” 
and (3) “I try to keep a safe distance to others.” Responses 
were measured on a seven-point scale ranging from 1 (strongly 
disagree) to 7 (strongly agree). The scale showed satisfactory 
reliability (α  =  0.92).

Results
An overview of descriptive statistics and correlations for the 
variables social trust, political trust, and social distancing is 
presented in Table  1. Social trust, but not political trust, was 
weakly negatively correlated with self-reported social distancing.

To test whether social and political trust function as 
predictors of social distancing, and more specifically, to test 
the hypothesis that political trust has a moderating effect 
on the relationship between social trust (IV) and social 
distancing (DV), a step-wise hierarchical multiple regression 
analysis was conducted. Prior to this analysis, the data was 
screened for outliers and influential cases. Only eight cases 
(3%) showed large standardized residuals (> |2|). For these 
cases Cook’s distances, hat values, and the covariance ratios 
were all within the recommended range (Field et  al., 2012), 
resulting in the inclusion of all 301 cases in further analyses. 
Assumptions of linearity, randomness, normality, and 
homoscedasticity of residuals were examined visually, and 
found to be  met. The Durbin-Watson test indicated that the 
assumption of independent errors was met.

In the first step of the regression analysis, the predictors 
social trust and political trust, as well as the control variables 
gender, age, education, income, and residence were entered. 
To improve interpretability (Cohen et al., 2003), the continuous 
variables (social trust, political trust, age, education, and income) 
were mean-centered, and the dichotomous variables (gender 
and residence) were centered by contrast coding them as -0.5 
and 0.5. The regression analysis showed that for Step  1, the 
overall model was not significant, F(7, 293)  =  1.84, p  =  0.080, 
R2  =  0.04. In the model, only the negative effect of social 
trust on social distancing approached significance (see Table 2). 
We  also tested whether the influence of political and social 
trust may be  quadratic, but both additional effects were 
non-significant, ps  >  0.346. In the second step, the interaction 
Social Trust × Political Trust was added to the model. The 
interaction (see Table 2) and the overall model were significant, 
F(8, 292)  =  2.56, p  =  0.010, R2  =  0.07, and the model led to 
a significant increase in explained variance compared to the 

first model, F(1, 292)  =  7.33, p  =  0.007, ΔR2  =  0.02. The 
results for all main effects and the significant interaction effect 
can be  found in Table  2.

To follow up on the significant interaction effect, simple 
slopes for the predictor social trust on the dependent variable 
social distancing were estimated for low (1SD below mean), 
average (mean value), and high (1SD above mean) levels of 
political trust using the interactions R package (Long, 2019). 
The slopes are visualized in Figure  1. For low political trust, 
social trust was a significant negative predictor of social 
distancing, β  =  −0.24, t(297)  =  −3.20, p  =  0.002. By contrast, 
at a mean level of political trust, β  =  −0.08, t(297)  =  −1.35, 
p  =  0.177, and at a high level of political trust, β  =  0.07, 
t(297)  =  0.78, p  =  0.436, the effect of social trust did not 
reach statistical significance.

Preliminary Discussion
Study 1 found a weak negative correlation between social 
trust and self-reported social distancing. Importantly, while 
political trust had no main effect, it significantly moderated 
the effect of social trust. Specifically, whereas social trust 
had no association with social distancing when participants 
had medium or high levels of political trust, social trust 
negatively predicted social distancing tendencies when political 
trust was low. This finding might indicate that political trust 
indeed down-regulates the strong social tendencies of socially 
trusting individuals during the pandemic. While suggestive, 
the first study was limited primarily due to its reliance on 
correlational data, which prevents causal conclusions. Hence, 
in the next study, we  aimed to replicate the results by 
experimentally manipulating political trust in a longitudinal 
test-retest design.

STUDY 2

The overall goal of this study was to investigate whether an 
intervention aimed at increasing political trust could (a) lead 
to changes in social distancing, and (b) attenuate the negative 
effect of social trust on social distancing intentions that was 
observed in Study 1. In the present study, we  assessed 
participants’ baseline political trust and social distancing. One 
week after, we  conducted an intervention with participants 
who, based on the screening, had shown low levels of political 
trust (i.e., the group for which social trust was related to 
less social distancing in Study 1). Here, we  first assessed 
their social trust and then assigned them to one of two 
conditions intended to alter their political trust. In the political 
trust condition, participants read about the high probity of 
politicians adopting the manipulation of a previous study 
(Faulkner et  al., 2015). In the control condition, participants 
read the same text, this time framed toward bankers. Such 
a manipulation was chosen because politicians’ behavior can 
significantly influence people’s health behavior during the 
COVID-19 crisis (Fancourt et al., 2020). Finally, we measured 
participants’ social distancing intentions. Given the repeated 
measurement design, we  were able to test whether our 

TABLE 1 | Descriptive statistics and correlations for social trust, political trust, 
and social distancing in Study 1.

Variable N M SD 1 2 3

1. Social trust 301 4.94 2.02 —
2. Political trust 301 2.04 1.58 0.19** —
3. Social distancing 301 4.36 1.63 −0.12* −0.09 —

*p < 0.05; **p < 0.01.
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manipulation successfully increased political trust and social 
distancing from Time 1 to Time 2, and to test whether this 
manipulation shifted the relationship between social trust and 
social distancing.

This second study was conducted on March 26, 2020 (T1) 
and on March 30, 2020 (T2). After the British government 
announced a nationwide lockdown restricting people to leave 
home only for strictly necessary reasons such as grocery shopping, 
medical needs, and commuting from and to work on March 23 
(Sparrow et al., 2020), a more extensive enforcement of lockdown 

measures by the police came into effect on March 26 
(UK Home Office and Patel, 2020). By March 26 (our first 
measurement point), 11,658 COVID-19 cases (Department of 
Health and Social Care, 2020b), and 877 COVID-19 related 
deaths (Department of Health and Social Care, 2020a) had 
been registered in the UK. By March 30 (our second measurement 
point), 22,141 COVID-19 cases (Department of Health and 
Social Care, 2020c), and 2,043 COVID-19 related deaths 
(Department of Health and Social Care, 2020a) had been 
registered in the country.

Methods
Participants
The present study (including power simulation, predictions, 
and design) was pre-registered.1 The sample was recruited 
through the online survey platform Prolific. An a priori power 
simulation using the SIMR package (Green et al., 2016) indicated 
that 270 participants would be  needed to obtain 90% power 
to detect a small (β = 0.2) interaction involving a dichotomous 
predictor and a continuous moderator at a 0.05 significance 
criterion. As our goal was to target participants with low 
political trust, we  originally pre-screened a total of 1,602 
participants for their level of political trust. Forty-six participants 
had to be  excluded from the sample, since they had already 
participated in Study 1, leaving a sample of N  =  1,556. The 
sample was then divided into three approximately equally large 
groups based on their percentile of political trust scores. 
Participants who scored within the lowest third were categorized 
as having low political trust.

1 see https://osf.io/nrqfw/?view_only=0aaaa6e351074f52be1de6289f2657c3

TABLE 2 | Hierarchical regression results on the dependent variable social distancing for Study 1.

Variable b seb β t p

Step 1
Constant 4.32 0.10 44.38 <0.001
Genderb 0.14 0.19 0.04 0.76 0.448
Agea 0.02 0.01 0.11 1.90 0.059
Educationa 0.03 0.10 0.02 0.32 0.752
Incomea −0.04 0.07 −0.04 −0.63 0.528
Residenceb −0.30 0.20 −0.09 −1.50 0.135
Social trusta −0.10 0.05 −0.12 −1.96 0.052
Political trusta −0.06 0.06 −0.06 −1.05 0.296
R2 0.04
Step 2

Constant 4.27 0.98 43.67 <0.001
Genderb 0.11 0.19 0.03 0.60 0.548
Agea 0.01 0.01 0.09 1.52 0.130
Educationa 0.02 0.10 0.01 0.18 0.856
Incomea −0.06 0.07 −0.05 −0.79 0.430
Residenceb −0.28 0.20 −0.08 −1.45 0.147
Social trusta −0.07 0.05 −0.08 −1.35 0.177
Political trusta −0.06 0.06 −0.05 −0.94 0.348
Social trusta × Political trusta 0.08 0.03 0.16 2.71 0.007
R2 0.07 *
ΔR2 0.03 **

Statistically significant estimates are presented in bold. *p < 0.05; **p < 0.01.
aMean-centered.
bContrast coded.

FIGURE 1 | Simple slopes of social trust predicting social distancing at 
different levels of political trust in Study 1 are displayed. Ribbons represent 
95% confidence intervals.
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We invited these participants to partake in the second part 
of our study. Data from 270 participants were collected. 
Participants received an average reward of £9.97 per hour for 
participation. Two participants had to be  excluded due to 
missing data on the variables of interest, leaving a final sample 
of N  =  268 (ncontrol  =  141, nexperimental  =  127).

The average age of the sample was 36.1  years (SD  =  12.31) 
and gender was distributed nearly equally (female: 49.3%). 
The majority of participants reported to live in England (England: 
83.6%, Scotland: 11.9%, Wales: 3.0%, and Northern Ireland: 
1.5%) with 81.0% residing in an urban area and 19.0% living 
on the countryside. The most frequently reported ethnic/racial 
background was White (81.7%), followed by Asian/Asian British 
(7.5%), multiple ethnic backgrounds (6.0%), and Black/African/
Caribbean/Black British (3.0%). When asked about their highest 
completed level of education, more than half reported having 
an undergraduate university degree or higher (undergraduate: 
35.4%, post-graduate: 24.3%, and doctoral degree: 2.6%). A 
percentage of 30.6 indicated A-levels, and 7.1% indicated the 
GCSEs as their highest level of education.

Procedure
The study consisted of two parts, the pre-screening (T1) and 
the experiment (T2).

Pre-screening (T1)
On March 26, 2020, a total of 1,602 participants were pre-screened 
for their level of political trust using the same item as in 
Study 1. Their social distancing tendency (α  =  0.85) was also 
recorded so it could later be  used as a baseline control in 
the experimental study. Only participants who scored within 
the lower third on the political trust item qualified for the 
second part and were contacted four days later for the second 
study. Participants were not aware of being invited to the 
second study based on their specific political trust scores.

Experiment (T2)
Participants who had been invited to participate in the 
second study, first, completed the measure of social trust 
from Study 1 (α = 0.86). Next, they were randomly assigned 
to one of two conditions. In the experimental condition, 
participants read a short text on the high probity of politicians, 
adapted from Faulkner et  al. (2015). The text described the 
positive experiences which a fictional first-person narrator 
had made while working alongside politicians. In short, the 
narrator describes politicians with positively valanced 
adjectives such as genuine, honest, and sincere and that his 
experience is that they often are wrongfully accused of 
wrongdoings. In the control condition, participants read the 
same text with the difference that it described the high 
probity of bankers rather than politicians. The full texts of 
both conditions can be found in the Supplementary Material. 
In line with the procedure of Faulkner et  al. (2015), in 
each condition, after reading one of the texts, participants 
were asked to name three words that were used to describe 
the respective group (i.e., politicians or bankers).

As a manipulation check, participants then completed the 
political trust item from Study 1 and then, as the dependent 
variable, the social distancing measure. Importantly, social 
distancing was measured with the same items as in Study 1, 
with the difference that the items were reframed to measure 
future intentions. Specifically, participants were asked, “As a 
consequence of the coronavirus outbreak, to what extent do 
you  plan to do the following?” They then indicated their 
agreement with the items (1) “avoid in-person contact with 
others,” (2) “avoid attending social gatherings in person,” and 
(3) “keep a safe distance to others” on seven-point Likert 
scales, ranging from 1 (Strongly disagree) to 7 (Strongly agree). 
The scale showed satisfactory reliability (α  =  0.88).

Results
Manipulation Check
To test whether the priming of high political trust was successful, 
a linear mixed-effects model (LMM) was estimated. The between-
subject factor condition (prime vs. control), the within-subject 
factor time [pre-screen (T1) vs. experiment (T2)], and the 
interaction of Condition × Time were all entered as fixed factors. 
Participants were entered as random factors. To improve the 
interpretability of the estimates, the variables time and condition 
were both centered via contrast coding (at −0.5 and 0.5) prior 
to analysis (Hox, 2002). The unstandardized coefficients for the 
main effects therefore represent the difference between the overall 
means of the two categories of the predictor. Assumptions of 
linearity and normality, and randomness of the distribution of 
residuals, as well as the assumption of homogeneity of variance 
were assessed visually and found to be  met.

Results showed a significant effect for time, b  =  0.44, 
SE  =  0.07, t(266)  =  6.61, p  <  0.001, indicating that political 
trust increased over time, arguably due to a worsening of the 
situation and new state measures during the time of data 
collection. No main effect for condition was observed, b = 0.02, 
SE  =  0.11, t(266)  =  0.14, p  =  0.890. However, the interaction 
between Condition  ×  Time was significant, b  =  0.34, 
t(266)  =  2.58, p  =  0.011. As displayed in Figure  2, there was 
an increase from T1 to T2 in political trust for both conditions, 
but this increase was more pronounced in the experimental 
condition, t(266)  =  −6.33, p  <  0.001, d  =  0.55, compared to 
the control condition, t(266)  =  −2.93, p  =  0.004, d  =  0.29. 
Hence, the manipulation check supported the effectiveness of 
the experiment in changing political trust.

Main Analysis
To test for main and interaction effects of the political trust 
manipulation and the social trust variable on social distancing, 
a linear mixed model was estimated in three steps (see Table  3). 
In line with Hox’s (2002) recommendations for improving the 
interpretability of the estimates, for all models, social trust (and 
all continuous covariates) were entered as mean-centered variables. 
The categorical variables condition and time, as well as the 
dichotomous covariates gender and residence, were centered around 
the theoretical mean of an equal distribution (i.e., by coding the 
two categories as −0.5 and 0.5). Assumptions of linearity and 
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normality, and randomness of the distribution of residuals, as 
well as the assumption of homogeneity of variance were assessed 
visually and found to be  met.

As displayed in Table  3, social trust, condition, and time, 
as well as the control variables age, gender, education, income, 
and residence (urban vs. rural) were entered at Step  1. These 
variables were added as fixed effects, and the intercept of subjects 
was set to random. Results for the first step revealed that 
social trust and time were significant positive predictors of 
social distancing. There was no main effect of condition. In 
Step 2, the three two-way interactions Social Trust × Condition, 
Condition × Time, and Social Trust × Time were added. Social 
trust and time remained the only significant predictors in this 
step. In the third step, the three-way interaction Social 
Trust  ×  Condition  ×  Time was added to the model but failed 
to reach statistical significance.

Preliminary Discussion
The results of Study 2 indicated that our intervention aimed at 
increasing political trust was successful, observing a more 
pronounced increase in political trust among participants of the 
experimental group compared to the control group. However, 
there was no evidence that this intervention led to changes in 
social distancing intentions. Instead, we  found main effects for 
time and social trust, both of which positively predicted social 
distancing intentions. The main effect of time could be explained 
by the rapidly changing situation between the two measurement 
points, including the police being ordered to ensure the compliance 
with the lockdown polices. The positive effect of social trust 
was inconsistent with results from Study 1  in which social trust 
negatively predicted social distancing for individuals with low 
political trust. We argue that this different finding might be due 
to the differing severity of the situation and changing social 
norms. While social distancing was a recommended and voluntary 
measure when data was collected for Study 1, the situation in 

the UK had quickly worsened when this second study was 
conducted. That is, social distancing had become mandatory 
before the T2 data was collected and social distancing was 
therefore not a free choice anymore. Additionally, on the day 
of the first measurement point (T1), the UK government 
announced that the police would enforce the mandated stay-
at-home policies through fines and, if necessary, arrests (UK 
Home Office and Patel, 2020). This policy change may have 
obscured potential effects of the intervention on social distancing 
and the influence of a potential interaction between social trust 
and political trust. The stricter regulations and enforcement 
thereof at T2 might have shifted the impact of variables of 
trust, toward variables of legal compliance for the decision-
making process. The prevention of social isolation that might 
have been a motivation for individuals with low political trust 
and high social trust in Study 1, might be  less relevant when 
social distancing becomes a legal issue.

One could also argue that the visibility of politicians during 
COVID-19 was so strong that our manipulation may lack 
external validity. Nevertheless, our manipulation check showed 
that we successfully altered political trust and research suggests 
that how politicians are perceived influences adherence to social 
distancing during COVID-19 (Fancourt et  al., 2020). Yet, one 
could argue that such a manipulation only primes political 
trust for a short while and that its effect therefore may not 
be  strong enough to alter the dependent variables.

Whereas Studies 1 and 2 provided mixed evidence that political 
and social trust are associated with social distancing, both studies 
are limited as they only focused on the individual level and 
self-reported social distancing. Addressing both limitations, the 
next study focused on the role of political trust and social trust 
for actual social distancing as measured through geo data on 
a national level. Further extending these previous studies, 
we  included measures of the consequences of social distancing, 
namely, the growth rates of COVID-19 cases and COVID-19 
related deaths in our analyses, in order to test whether political 
and social trust indirectly played a role in slowing down the 
spread of the virus by leading to more social distancing.

STUDY 3

In the present study, we  aimed at examining the main effects 
and interplay of political and social trust on social distancing 
at the country level during both main waves of the pandemic. 
More specifically, we  investigated whether a country’s national-
level political trust scores and/or social trust scores would 
be  related to and, possibly, interactively predict its citizens’ 
social distancing behavior as assessed through large-scale geo 
data at both measured time points.

Method
Sample
The sample consisted of a total of 65 countries, for which (a) 
political and/or social trust estimates were available through at 
least one of the two latest World Values Surveys (WVS; 
Inglehart et al., 2014; Haerpfer et al., 2020), and (b) social distancing 

FIGURE 2 | The political trust means in Study 2 at time 1 and 2 are displayed 
separately for the control and experimental group. Error bars represent 95% 
confidence intervals.
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behavioral change data through Google (2020), and/or (c) growth 
rates for infections and deaths from the European Centre for 
Disease Prevention and Control. All data sources are described 
in more detail below. Coronavirus data used in this study were 
retrieved on April 4, 2020 during the first infection wave, and 
on October 27, 2020 during the second infection wave.

Data
A complete list of the included countries, their mean level 
of political and social trust, their mean change of mobility, 
their growth rate of COVID-19 cases, and COVID-19 related 
deaths can be  found in Supplementary Table S1 in the 
Supplementary Material.

Political and Social Trust
Data from the seventh wave of the WVS (2017–2020) was 
used to calculate country mean scores of political and social trust. 

If data from this wave was not available for a country, data 
from the sixth wave (2010–2014) was used. Data for both 
waves is publicly available at http://www.worldvaluessurvey.
org. For each wave, the WVS collects representative data 
from a larger selection of countries. The political trust scale 
consisted of three items, in which participants were asked 
to indicate their level of confidence in (1) the government 
(in their nation’s capital), (2) political parties, and (3) the 
parliament. Answers were reported on a four-point Likert 
scale ranging from 1 (A great deal) to 4 (None at all). This 
scale was reverse coded prior to analyses, so that higher 
values indicated a higher level of political trust. The scale 
showed high internal consistency (α  =  0.97).

Social trust was measured combining six items from the 
same WVS, asking how much participants trusted people from 
various groups. The groups were (1) the participants’ family, 
(2) their neighborhood, (3) people they personally know, 
(4) people they meet for the first time, (5) people of another 

TABLE 3 | Mixed linear model results predicting social distancing for Study 2.

Variable b seb t p

Step 1
Constant 6.69 0.05 131.73 <0.001
Gendera,c −0.13 0.08 −1.53 0.128
Agea,b −0.00 0.00 −0.70 0.487
Educationa,b 0.03 0.04 0.74 0.462
Incomea,b 0.00 0.03 0.09 0.930
Residencea,c 0.12 0.10 1.20 0.232
Social trustb 0.04 0.02 2.17 0.031
Conditionc −0.05 0.08 −0.56 0.573
Timec 0.13 0.03 4.09 <0.001
Step 2

Constant 6.69 0.05 131.73 <0.001
Gendera,c −0.13 0.08 −1.59 0.114
Agea,b −0.00 0.00 −0.66 0.510
Educationa,b 0.03 0.04 0.76 0.446
Incomea,b 0.01 0.03 0.27 0.788
Residencea,c 0.13 0.10 1.30 0.194
Social trustb 0.05 0.02 2.19 0.029
Conditionc −0.05 0.08 −0.59 0.559
Timec 0.13 0.03 4.04 <0.001
Social trustb × Conditionc 0.06 0.04 1.50 0.134
Conditionc × Timec −0.05 0.06 −0.81 0.421
Social trustb × Timec −0.01 0.02 −0.94 0.348
Step 3

Constant 6.58 0.19 35.35 <0.001
Gendera,c −0.13 0.08 −1.59 0.114
Agea,b −0.00 0.00 −0.66 0.510
Educationa,b 0.03 0.04 0.76 0.446
Incomea,b 0.01 0.03 0.27 0.788
Residencea,c 0.13 0.10 1.30 0.194
Social trustb 0.04 0.02 2.19 0.029
Conditiond −0.05 0.08 −0.59 0.559
Timec 0.13 0.03 4.01 <0.001
Social trustb × Conditionc 0.06 0.04 1.50 0.133
Conditionc × Timec −0.05 0.06 −0.81 0.421
Social trustb × Timec −0.02 0.02 −0.95 0.342
Social trustb × Conditionc × Timec −0.01 0.03 −0.31 0.755

Statistically significant estimates are presented in bold.
aControl variable.
bMean-centered.
cContrast coded at −0.5 and 0.5.
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religion, and (6) people of another nationality. The four-point 
Likert scale ranged from 1 (Trust completely) to 4 (Do not 
trust at all). This scale was reverse coded prior to analyses, 
so that higher values indicated higher levels of social trust. 
The internal consistency was satisfactory (α  =  0.85).

Mobility/Social Distancing
Social distancing was assessed through the country-level 
COVID-19 Community Mobility Reports provided by Google 
(2020). Google uses GPS data to track changes in movement 
in different higher-level categories. These categories include 
Retail and Recreation, Groceries and Pharmacies, Parks, Transit 
Stations, Workplaces, and Residential. Changes in movement 
are defined as the change in the number of visits and length 
of stay at different places compared to a baseline. The baseline 
refers to the time period before the outbreak of the coronavirus 
(January 3–February 6, 2020). It has to be  noted that the 
outbreak of COVID-19 was earlier in some countries, such 
as China. However, for most countries included in this study, 
the baseline period reflects the period shortly before the outbreak. 
All six categories were reverse scored and combined to create 
distancing scales with acceptable to satisfactory internal 
consistency for both data retrieval times (Wave 1: α  =  0.84, 
Wave 2: α  =  0.77).

Growth Rates of COVID-19 Cases and COVID-19 
Deaths
In order to quantify how strongly countries were affected by 
the pandemic, the growth rates of confirmed corona cases and 
deaths were used. The growth rates refer to the number of 
days it takes for the corona cases and deaths to double in 
number, averaged over a 7-day period. The advantage of this 
measure, compared to other measures such as the total number 
of cases/deaths per population, is that the growth rates are 
not as dependent on the stage of the infection trajectory that 
a country is currently in. It is a more dynamic measure which 
allows for a cleaner interpretation of how helpful implemented 
restrictions, such as social distancing, have been. The growth 
rates for both cases and deaths were taken from the Global 
Change Data Lab’s project “Our World in Data” (Roser et  al., 
2020). Their numbers are based on daily publications of the 
European Centre for Disease Prevention and Control.

Results
Figure  3 shows the correlation between political and social 
trust and social distancing during the first (April 4, 2020) and 
second (October 27, 2020) wave of the pandemic. Descriptive 
statistics and bootstrapped bivariate correlations are presented 
in Table  4. During the first wave, political trust was negatively 
correlated with social distancing, but no statistically significant 
relationship was observed during the second wave. In addition, 
social trust was positively related to the growth in infections 
at Wave 1. At Wave 2, this relationship turned negative and 
was significant by conventional p-value testing (p  =  0.017) but 
not in terms of bootstrapped 95% confidence intervals, suggesting 
the influence of outliers.

To test for main and interactive effects of political and 
social trust and the two waves of the pandemic on social 
distancing, a three-step multiple regression analysis was 
conducted. As for correlations, to account for the small sample 
size, all estimates were bootstrapped (using 5,000 re-samples). 
In line with recommendations to improve interpretability of 
the estimates (Cohen et  al., 2003), the continuous predictors 
social trust and political trust were mean-centered whereas 
the variable wave was contrast coded (Wave 1  =  −0.5, Wave 
2  =  0.5) prior to analysis (Hox, 2002). A visual inspection of 
residual and scatter plots indicated that the assumptions of 
normality, linearity and homoscedasticity were all satisfied (Field 
et  al., 2012). One extreme outlier (Tajikistan) was excluded 
from further analyses due to its large studentized residuals 
(−2.22), Cook’s distance (0.12) and hat (0.09) values (see 
Supplementary Material for details), leaving 117 observations.

In Step  1, main effects were tested by adding social trust, 
political trust, and wave as predictors of social distancing. In 
this model, wave was the only significant predictor indicating 
that social distancing decreased from Wave 1 to Wave 2, see 
Table 5. In Step 2, the two-way interactions Social Trust × Political 
Trust, Social Trust  ×  Wave, and Political Trust  ×  Wave were 
added to the model, but none of them reached statistical 
significance. Also the three-way interaction Social Trust × Political 
Trust  ×  Wave, which was added in Step  3, did not reach 
significance. Initially, we  had planned to estimate a mediation 
model, testing whether social distancing would mediate the 
association between social and political trust and growth rates. 
Although findings trended in the right direction (i.e., distancing 
being negatively related to death rates at Wave 1 and negatively 
to cases and death rates at Wave 2), these findings were 
non-significant. Hence, we  decided not to test this model.

Preliminary Discussion
Against our expectations, the countries’ political trust scores 
were negatively correlated with social distancing at Wave 1. 
However, at Wave 2, no relationship between the variables 
was observed. This finding indicates that political trust, in line 
with preliminary qualitative evidence (Wong and Jensen, 2020), 
may reduce health policy compliance because it can lead to 
deflated risk perceptions or a false sense of security. The fact 
that this observation was only made at Wave 1 may be explained 
from a bounded rationality perspective (Simon, 1990). During 
the first wave, people may have experienced an overflow of 
novel information and, hence, heuristically relied on their 
governments (see Stadelmann and Torgler, 2014). At the second 
wave, people had several months to learn about the virus and 
proposed interventions, and to make up their own opinions. 
This process may have weakened the relationship between 
political trust and social distancing. Yet, given that our findings 
contrast with studies where political trust was a significant 
positive predictor of public health measures during epidemics 
(Quinn et  al., 2009; Prati et  al., 2011; van der Weerd et  al., 
2011; Siegrist and Zingg, 2014; Blair et  al., 2017) and that 
the interaction between political trust and the wave of 
measurement was non-significant in regressions, further evidence 
is needed to ascertain this interpretation.
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Social trust was not related to social distancing behavior. 
A possible reason for this could be  that the measure for 
social distancing that was used in this study mainly captured 
reduction of public movement, whereas the distancing 
measures in the previous studies focused on contact with 
other people. Hence, especially the social aspect of the 
distancing measures may be  affected by social trust. 
Interestingly, social trust was associated with higher infection 
growth rates at Wave 1. This finding once more indicates 
the potential negative role that social trust can play in 
certain health contexts. Arguably, social trust may have led 

to more contact with other people (something that was not 
directly assessed by the Google mobility data) and thereby 
increased the chances of infections.

GENERAL DISCUSSION

Social distancing policies have become a key measure in the 
fight against the COVID-19 pandemic around the globe. While 
it is important that governments introduce these measures, 
their success relies on the compliance of citizens. In the light 

FIGURE 3 | Correlation plots for political and social trust and social distancing during the first and second wave of the pandemic in Study 3.  
TT, Trinidad and Tobago. Ribbon represents 95% confidence intervals.
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of recent protests against the lockdown policies in many parts 
of the world, understanding the factors that influence this 
compliance is an urgent matter. The goal of the present research 
was, therefore, to examine the role of political and social trust 
as potential factors explaining variations in social distancing.

The first study examined the interplay of political trust, 
social trust, and social distancing at an individual level in 
the UK. Results indicated that for individuals with low 
political trust, social trust negatively predicted social 
distancing. In Study 2, we aimed to increase individual-level 

political trust experimentally and test its potential effects 
on social distancing. Whereas findings suggested that the 
intervention increased political trust, this did not seem to 
have an effect on social distancing intentions. However, 
social trust was positively associated with social distancing. 
In Study 3, we  tested whether political and social trust at 
the country level would be  related to social distancing 
behavior and growth rates of COVID-19 cases and deaths. 
Results indicated that political trust negatively predicted 
social distancing during the first wave of the pandemic, 

TABLE 5 | Bootstrapped hierarchical regression results on the dependent variable social distancing for Study 3.

Variable boriginal b SEb

95% CIb

LL UL

Step 1
Constant 21.73 21.73 1.29 19.22 24.27
Social trusta −8.22 −8.00 6.64 −21.49 4.54
Political trusta −3.15 −3.21 2.87 −8.73 2.54
Waveb −28.01 −28.00 2.58 −33.12 −22.99
Step 2

Constant 21.48 21.45 1.36 18.88 24.19
Social trusta −6.72 −6.00 7.45 −22.21 6.99
Political trusta −3.09 −3.05 3.09 −9.19 2.92
Waveb −27.87 −27.94 2.59 −32.94 −22.78
Social trusta × Political trusta 8.24 8.41 17.35 −25.57 42.43
Social trusta × Waveb −1.20 −1.41 13.93 −27.99 26.63
Political trusta × Waveb 7.16 7.27 5.93 −4.57 18.67
Step 3

Constant 21.54 21.50 1.37 18.92 24.29
Social trusta −7.18 −6.03 7.76 −23.83 6.61
Political trusta −2.93 −2.81 3.10 −9.16 3.01
Waveb −28.56 −28.64 2.73 −33.90 −23.19
Social trusta × Political trusta 6.99 7.17 18.74 −30.02 43.42
Social trusta × Waveb 2.67 2.50 15.70 −27.41 34.12
Political trusta × Waveb 8.03 7.81 6.19 −3.94 20.31
Social trusta × Political trusta × Waveb 26.20 26.76 37.56 −47.92 99.30

boriginal = coefficient for linear model without bootstrapping; b = coefficient using bootstrapping (5,000 re-samples); SEb, bootstrapped standard error for b; CIb, confidence interval for 
b; LL, lower limit; UL, upper limit. Significant estimates are presented in bold. 
aMean-centered.
bContrast coded at −0.5, 0.5.

TABLE 4 | Descriptive statistics and correlations with 95% bootstrapped confidence intervals are presented for Wave 1 (right-hand side) and Wave 2 (left-hand side) in 
Study 3.

Variable Na M SD 1 2 3 4 5

1. Social trust 47 2.65 0.20 —
0.30

[0.06–0.50]

−0.12

[−0.44 – 0.26]

0.18

[0.03–0.34]

−0.01

[−18–0.15]

2. Political trust 45 2.17 0.44
0.30

[0.06 – 0.50]
—

-0.28

[−0.50 – −0.04]

0.15

[−0.14 – 0.42]

0.25

[−0.08 – 0.50]

3. Social distancing 61 35.25/7.71 15.91/12.05
−0.15

[−0.33 – 0.04]

−0.04

[−0.32 – 0.21]
—

0.04

[−0.20 – 0.26]

−0.30

[−0.64 – 0.06]

4. Growth rate – Cases 61/62b 8.35/160.17 4.11/172.81
−0.30

[−0.53 – 0.01]

0.08

[−0.15 – 0.37]

-0.11

[−0.34 – 0.08]
—

0.46

[0.16 – 0.71]

5. Growth rate ‐ Deaths 43/54 6.35/202.90 5.36/245.36
−0.16

[−0.57 – 0.24]

0.03

[−0.24 – 0.31]

-0.06

[−0.24 – 0.12]

0.60

[0.18 – 0.90]
—

aBootstrap was conducted with 5,000 random resamples. Ns, means and standard deviations are presented for each wave.
bAnalyses with this variable excluded one extreme outlier at Wave 1 and two extreme outliers at Wave 2, see SOM. Significant estimates (p < 0.05) are presented in bold.
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whereas social trust was associated with a higher growth 
in infection rates during the same wave.

The Role of Political Trust
Research has shown that political trust is positively linked to 
compliance with health policies during epidemics (Quinn et  al., 
2009; Prati et  al., 2011; van der Weerd et  al., 2011; Siegrist and 
Zingg, 2014; Blair et al., 2017) including the COVID-19 pandemic 
(Chan et al., 2020a). We find little evidence for this in our research. 
Indeed, in the first two studies, political trust was not significantly 
related to individual-level self-reported social distancing. These 
findings may be  explained by the fact that we  measured specific 
trust in the government’s handling of the virus rather than general 
trust. Chuang et  al. (2015) studied the link between different 
forms of social capital and health-protective behavioral intentions 
during a potential future influenza pandemic. The authors found 
that whereas general government trust positively predicted health-
protective behavior, the respondents’ trust in the government’s 
capacity to manage the epidemic did not influence behavioral 
intentions (as in Studies 1 and 2). Chuang et  al. (2015) argue 
that these two forms of trust belong to different dimensions of 
trust, namely, relational and calculative trust. Calculative trust 
describes a more rational and continual reassessment of the trustee 
based on the trustee’s performance (Rousseau et  al., 1998; Poppo 
et  al., 2016), whereas relational trust refers to a more stable form 
of trust which is mostly anchored in the past (Rousseau et  al., 
1998; Poppo et  al., 2016). As such, relational trust, but not 
calculative trust may act as a form of heuristic when decisions 
need to be made in an uncertain situation (Rousseau et al., 1998). 
In support of this, Prati et  al.’s (2011) study on compliance with 
recommendations during the H1N1 influenza pandemic showed 
that general trust in the ministry of health, but not the specific 
trust in the institutional response to the outbreak were predictive 
of self-reported social distancing behaviors. Together, these findings 
may explain why political trust in the first two studies was not 
related to social distancing intentions.

Against our expectations, country-level (relational) political 
trust was, in the third study, linked to less social distancing 
behavior during the first wave of the pandemic. The bounded 
rationality literature (Selten, 1990; Simon, 1990; Gigerenzer and 
Selten, 2002) and related research suggests that people rely on 
political institutions in particular when facing a higher level of 
information complexity (Stadelmann and Torgler, 2014). Similarly, 
Chuang et  al. (2015) argue that in times of a pandemic, citizens 
get confronted with an abundance of differing information, which 
they often cannot fully process (Vaughan and Tinker, 2009). 
This reasoning may explain why political trust at the country 
level was associated with social distancing only during the first 
wave, where people did not yet have a full overview over the 
situation and had not fully processed the various information 
about it. Yet, in contrast to previous work, our results indicate 
that this government reliance does not have to be positive. In line 
with research by Wong and Jensen (2020), our study indicated 
that this reliance can have unintended effects, arguably because 
it makes citizens rely too much on their government, thereby 
decreasing personal attempts to reduce the spread of the virus.

The Role of Social Trust
Considering various mechanisms, we argued that social trust could 
have both positive and negative associations with social distancing. 
On the one hand, compliance with public health policies can 
be  interpreted as a form of altruistic practice for the common 
good, in which case social trust would be  expected to positively 
relate to social distancing practices (Uslaner, 2002; Delhey, 2014). 
On the other hand, trusting individuals tend to engage in more 
social interactions compared to their more distrusting counterparts 
(Stolle, 2001; Yamagishi, 2001), potentially leading to a negative 
effect of social trust on social distancing, as the latter limits their 
social lives. The present studies showed some evidence for both 
types of relationships. In Study 1, social trust was, at the individual 
level, weakly and negatively related to social distancing and in 
Study 3 positively related to the infection growth rates at the 
country level during the first wave of the pandemic. Yet, in Study 
2, social trust was positively related to social distancing at the 
individual level. We  suggest that the differing individual-level 
results between Studies 1 and 2 may be  due to the worsening 
of the situation in the UK during data collection, and the associated 
implementation of lockdown policies by the government. Arguably, 
this development led to a shift in social norms toward a higher 
compliance with social distancing. Indeed, while the mean 
compliance with social distancing practices was 4.36 (SD  =  1.63) 
in Study 1, it was 6.65 (SD  =  0.67) in Study 2, with the low 
standard deviation indicating more normativeness in Study 2 
(Uz, 2014). As individuals with higher levels of social trust may 
be  more likely to adhere to social norms (Kawachi, 2018), such 
a shift may have led them to show higher compliance with social 
distancing measures. The stricter enforcement of lockdown policies 
after T1  in Study 2 might also have led to a severe change of 
context for the decision-making process at T2. Specifically, the 
role of social trust when deciding whether to socially distance 
might have been attenuated when potential legal consequences 
for non-compliance were implemented.

In Study 3, social trust was positively related to infection growth 
rates during the pandemic’s first wave, but not to social distancing. 
The reason for this may be  that in Study 3 social distancing was 
measured in terms of mobility, which does not necessarily equal 
contact with other people. Hence, although not observed in the 
present study, it is possible that social trust led to more interpersonal 
contact, thereby increasing infection rates. Yet, this finding would 
need to be  investigated further with nuanced measures.

Only in the first study, did we  obtain evidence for an 
interactive role between political and social trust for social 
distancing. Theoretically, social distancing in particular affects 
the social lives of socially trusting individuals who are well-
connected to others and seek this contact. Here, political trust 
may serve as a behavioral regulator, such that only those who 
show little political trust reject social distancing. Yet, this finding 
could not be  replicated in Studies 2 and 3, and hence needs 
to be  interpreted with caution.

Limitations and Future Research
The present research should be  considered in the light of its 
limitations. Firstly, the findings from Studies 1 and 3 are based on 
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correlational data. It is therefore not possible to ascertain inferences 
of causality. The longitudinal design of Study 2 aimed to address 
this shortcoming. Recent research suggests that the COVID-19 
crisis led to more social and institutional trust (Esaiasson et  al., 
2020), especially among those closely affected by it (Sibley et  al., 
2020). This highlights the context-dependency of the effects of 
political and social trust on health behavior. Future research could 
profitably assess such changes over time by using longitudinal 
designs over the (ideally entire) course of a pandemic or other 
health crises, accounting for small and large contextual changes.

A limitation, which also should be  noted, concerns the trust 
measures used in Study 3. For reasons of availability and accessibility, 
the study built on data from the WVS. We  would like to stress 
that the WVS’ trust measures might not completely adhere with 
commonly used definitions of trust and trustworthiness (see e.g., 
Mayer et  al., 1995; Rousseau et  al., 1998). Future research should 
therefore consider the use of more refined measures, which better 
represent its three proposed dimensions, namely perceptions of 
the trustee’s (1) competence, (2) integrity, and (3) benevolence 
toward the trustor, as well as its two proposed higher order factors 
calculative/cognition-based (competence), and relational/affect-based 
trust (integrity and benevolence; Colquitt et  al., 2007; Tomlinson 
et al., 2020). Moreover, one may argue that the social trust measure 
used may only be a distal antecedent of trust, as it mainly measures 
individual differences in propensity to trust, and as such may 
exert a limited influence especially when other trustworthiness 
factors are present (see Colquitt et  al., 2007).

Our research was conducted in exceptional times. While 
governments had certain degrees of autonomy, many of their 
decisions were also influenced and regulated by local medical 
experts and international organizations such as the WHO. Thus, 
one can argue that the effect of political trust on social distancing 
may be moderated by the respondents’ perception of the medical 
experts and their advice. Whereas our research could only 
assess overall trends and patterns, future research may aim to 
disentangle the influence of the multitude of factors and the 
interactions that likely are at play.

With regards to Study 3, it should also be  noted that 
we  could have controlled for variables such as the countries’ 
economy, weather, and demographic structure, as was done 
in comparable research (Chan et  al., 2020c). Yet, given that 
Google’s mobility data compares a country’s mobility to the 
country-specific baseline before the outbreak of the pandemic, 
the influence of these controls may be  limited.

Next, Studies 1 and 2 used self-reported measures of 
social distancing, making responses susceptible to social 
desirability and other response biases. We  sought to address 
this limitation by using geo data on actual behavior for 
Study 3. However, this changed the operationalization of 
social distancing from a more personal contact focus to a 
focus on public movements in general, limiting the 
comparability between studies. We propose that future research 
could address this shortcoming by assessing geo data at the 
individual level.

It is also important to note that the UK samples used in 
Study 1 and Study 2 are not be  representative of the country 
or other afflicted areas of the world. Study 3 partially addressed 

this limitation by investigating the interplay of social trust, 
political trust, and social distancing across countries with data 
derived from representative samples. Yet, future studies conducted 
within and across countries with representative samples are needed.

CONCLUSION

The present research examined the interplay of political trust, 
social trust, and social distancing during the COVID-19 pandemic 
at different levels of analysis and using a variety of methods. 
Findings indicated that both political and social trust can have 
unexpected effects on compliance with social distancing policies. 
Political trust may lead to an overreliance on the government, 
thereby decreasing personal efforts to combat the pandemic. Social 
trust may in an altruistic manner lead to more social distancing, 
but may also impair adherence to such measures, possibly especially 
when trust in the government’s handling of the situation is low.
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In spring 2020, COVID-19 and the ensuing social distancing and stay-at-home orders

instigated abrupt changes to employment and educational infrastructure, leading to

uncertainty, concern, and stress among United States college students. The media

consumption patterns of this and other social groups across the globe were affected,

with early evidence suggesting viewers were seeking both pandemic-themed media and

reassuring, familiar content. A general increase in media consumption, and increased
consumption of specific types of content, may have been due to media use for coping

strategies. This paper examines the relationship between the stress and anxiety of
university students and their strategic use of media for coping during initial social

distancing periods in March-April 2020 using data from a cross-sectional survey. We

examine links between specific types of media use with psychological well-being
concepts, and examine the moderating roles of traits (hope, optimism, and resilience)
as buffers against negative relationships between stress and anxiety and psychological

well-being. Our findings indicate that stress was linked to more hedonic and less
eudaimonic media use, as well as more avoidant and escapist media-based coping.

Anxiety, on the other hand, was linked to more media use in general, specifically more

eudaimonic media use and a full range of media-based coping strategies. In turn,
escapist media was linked to negative affect, while reframing media and eudaimonic

media were linked to positive affect. Avoidant coping was tied to poorer mental health,

and humor coping was tied to better mental health. Hedonic and need-satisfying media

use were linked to more flourishing. Hope, optimism, and resilience were all predictive

of media use, with the latter two traits moderating responses to stress and anxiety.

The findings give a nuanced portrait of college students’ media use during a pandemic-
induced shutdown, showing that media use is closely intertwined with well-being in both
adaptive and maladaptive patterns.
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MEDIA FOR COPING DURING COVID-19
SOCIAL DISTANCING: STRESS,
ANXIETY, AND PSYCHOLOGICAL
WELL-BEING

In the spring of 2020, COVID-19 concerns drove American
universities to cancel face-to-face classes, which resulted in
millions of residential college students leaving campus mid-
semester with no plan to return (Hess, 2020). This decision led
to uncertainty, concern, and stress for students, as they were
urged to remain sequestered in their primary residences. The
University of Washington suspended face-to-face instruction on
March 7, and Harvard followed March 10. Students at Michigan
State University were informed on March 11 that all face-to-
face instruction would be suspended. By March 14, classes were
confirmed to be online for the remainder of the semester, and
students were strongly encouraged to return to their permanent
residences1. Across the United States, universities and states were
making similar decisions: University of Florida also suspended
face-to-face classes on March 11, and by March 17 had sent all
students who were able to return home back to their primary
residences2. March Madness, a popular inter-collegiate basketball
tournament, was canceled, and commencements across the
country postponed. By the end of March, over 14 million college
students’ education had been suddenly altered by protective
measures to counter COVID-19 (Hess, 2020).

During this same period, video streaming increased sharply,
especially during daytime hours (Weissbrot, 2020). Early
indications suggest that the pandemic altered media use patterns.
Popular press articles suggested that viewers were either seeking
out pandemic-themed media (Sutton, 2020) or turning to
reassuring, familiar content (MRC Data, 2020). This increase
in media consumption, or the consumption of specific types of
content, may have been due to the use of media as a coping
strategy to deal with stress and anxiety experienced during the
initial social distancing period. In this paper we examine the
relationship between the stress and anxiety of university students
and their strategic use of media for coping during initial social
distancing periods. We further associate specific media coping
factors with psychological well-being outcomes, and examine
the moderating factors of trait hope, optimism, and resilience
as buffers against negative outcomes from psychological stress
during the pandemic.

Stress and Coping
Psychological stress is many-faceted, but usually stems from a
disconnect (or disequilibrium) between one’s available resources
and the demands they face (Lazarus, 1966; Folkman et al.,
1986). Stress can result from many contextual factors, from
impending threats and future worries, to existing harm and
ongoing challenges; stress can then lead to many negative
psychological and physiological outcomes such as unhealthy
behaviors and increased anxiety (Segrin, 1999; Hudd et al., 2000).

1president.msu.edu
2coronavirus.ufl.edu

How individuals attempt to manage stress is known as coping
(Carver and Connor-Smith, 2010). Coping is multi-dimensional
and encompasses both problem-focused and emotion-focused
strategies (Lazarus and Folkman, 1984). Problem-focused coping
focuses on the stressor itself, whereas emotion-focused coping
focuses on affective responses to the stressor, often through
avoidance, escapism, or distraction. These disengagements are
frequently considered ineffectual, while problem-focused coping,
positive reappraisal, and meaning creation reliably predict
positive emotional outcomes (Folkman and Moskowitz, 2000).

Along with many others, one population suddenly facing
unexpected stress due to COVID-19 countermeasures were
the suddenly relocated (at least, moved online) United States
university students. In March 2020, many American residential
universities moved classes online, sent students away from
residential facilities, and shut down or minimized capacity of
residence halls to protect students, employees, and staff against
COVID-19 (Hess, 2020). The stresses of quarantine and social
isolation are known to have negative psychological effects,
including heightened stress and anxiety (Brooks et al., 2020;
Pfefferbaum and North, 2020; Tsamakis et al., 2020). In addition
to disease-related concerns for themselves and their loved ones,
the disruption of daily life and routine during stressful events
may lead to functional impairment and post-traumatic stress
outcomes (Pat-Horenczyk et al., 2006). Preliminary evidence
also indicates that college students reporting increased anxiety
during initial COVID-19 outbreaks were concerned not only
about the infection itself, but about the economic and academic
impact of COVID on their futures (Cao et al., 2020). When
confronted with stress, individuals seek support from social
networks, hobbies, and leisure activities (Kitzrow, 2003). But
during this initial March period of COVID-19 precautions,
many states enacted “Stay Home Stay Safe” orders, closing all
businesses, recreation, and entertainment not deemed essential
to supporting life (e.g., State of Michigan, Executive Office of
the Governer [Gretchen Whitmer], 2020). This had a two-fold
effect of removing entertainment and hobby outlets for stress,
and further isolating students. Given the activities that can be
safely indulged in at home, media use seems to be a common
and prolific avenue for stress reduction, as well as one that can
be safely engaged in while social distancing. A survey of young
adults in the UK with mental health needs found that media were
a critical source of coping for those especially negatively impacted
by the lack of social contact and support (Young Minds, 2020).
Thus, media use may be an important avenue of coping with
stress and anxiety, particularly one that can be engaged while
remaining sequestered at home.

Media and Coping
Wolfers and Schneider (2020) recently identified three major
lines of research investigating media and coping: (a) media
as a stress coping tool, (b) media as mood management,
and (c) problematic media use as a form of dysfunctional
attempts at coping. The coping literature has primarily focused
on media as a dysfunctional coping mechanism (e.g., Carver
and Connor-Smith, 2010; Müller et al., 2016). However, other
research suggests that, depending on the type of content and
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FIGURE 1 | Conceptual model. Stress and anxiety are tested as two distinct
independent variables. H3-7 predict different forms of media use (media
exposure, using media to cope, hedonic media use, eudaimonic media use,
and intrinsically satisfying media use) will be associated with three well-being
measures (affect, mental health, and flourishing). H8 predicts media use will
mediate the relationship between stress/anxiety and well-being. RQ1-3
examine the main effects and potential moderation role of resiliency trait
factors hope, optimism, and resilience.

the surrounding environment, media can be an effective coping
mechanism. For example, Nabi et al. (2017) found that media use
is a primary coping strategy for people facing health or academic
stress, and individuals under high stress are likely to turn to media
for relaxation and recovery (Anderson et al., 1996; Reinecke
and Eden, 2016). Media use broadly has been demonstrated
to reduce stress (Nabi et al., 2017; Prestin and Nabi, 2020),
help alleviate anxiety (e.g., Khoo and Oliver, 2013; Perks, 2019),
and ultimately foster positive psychological well-being outcomes
(Reinecke and Eden, 2016).

In terms of problem-focused coping, specifically, adolescents
who reported stress in specific domains (e.g., parents, peers,
appearance) preferred to watch talk shows on these topics (Trepte
et al., 2001). Similarly, Knobloch-Westerwick et al. (2009) found
individuals elect to spend more time with information that
is relevant to successfully navigating areas of life where they
were experiencing stress. Both these responses suggest people
use media to approach or define a problem as a form of
coping. In terms of emotion-focused coping, a large body of
literature has addressed media use as a form of escapism (e.g.,
Katz and Foulkes, 1962; Halfmann and Reinecke, 2021). Such
research suggests that media exposure is frequently used to
seek distraction from frustration, stress, and anxiety in everyday
life (e.g., Kubey and Csikszentmihalyi, 1990; Moskalenko and
Heine, 2003). While escapist media use, similar to avoidance-
oriented and emotion-focused coping in general, is frequently
discussed as a dysfunctional coping strategy (e.g., Meier et al.,
2018), other conceptualizations suggests that escapism through
media use can be a functional short-term strategy, in that it
may temporarily help the individual reduce stress and anxiety,
and prepare for subsequent problem-focused coping attempts
(Halfmann and Reinecke, 2021).

Emotion-focused forms of coping via media may be
particularly relevant in the context of the COVID-19 crisis. The
coping literature suggests that emotion-focused coping strategies
are particularly effective and functional if the individual has

low control over the situation and stressor, making problem-
focused coping difficult or even impossible (Lazarus and
Folkman, 1987; Eatough and Chang, 2018). As the spread
of COVID-19 represents a global pandemic, emotion-focused
coping attempts via media use may be particularly likely.
Previous research also suggests that media exposure is a
particularly common coping tool when other coping resources
are limited or unavailable. For example, Mares and Cantor
(1992) found that lonely individuals turned to portrayals of
other lonely individuals for coping. Similarly, Hofer and Eden
(2020) found that individuals experiencing decreased social
support and opportunity for relationship building were more
dependent on media to compensate for missed social connections
than those who enjoyed strong social support. Additionally,
research on stress recovery demonstrates that entertaining
media content is particularly used for stress relief when social
support is unavailable (Reinecke, 2009a,b). Taken together,
this body of literature suggests that during the COVID-19
pandemic—when confronted with limited control on external
problem-solving measures to combat their new-found stressors—
students may be more likely to employ emotion-focused coping
tactics via media use.

During social distancing, students were isolated from their
friends and routine, as well as concerned about changes in the
local pandemic status, and therefore we might expect that stress
and anxiety would be heightened during social distancing, and
that crucial coping resources, such as the availability of social
support, will be largely absent or impaired. As such, if users
are turning to media to cope with negative feelings, we may see
overall increases in media use. At the same time, media can be
used as part of various and even competing coping strategies: for
some users, media may play a role in problem-focused coping,
where they turn to media to keep monitoring the local situation
or to learn about other pandemics. On the other hand, users may
feel a need to distance themselves from the current situation, and
focus instead on the emotional benefits of media. The first aim
of the present study was to examine the relationships between
stress and anxiety resulting from social distancing and the use
of media exposure within a variety of well-established coping
strategies (Carver, 1997). Beyond that, the literature on media
use and psychological well-being has identified a number of
specific psychological mechanisms that may connect media use
to positive psychological outcomes (for an overview, see Reinecke
and Oliver, 2016). In the following sections, we will review a
selection of these mechanisms which are then integrated in our
hypothesized model.

Media and Mood
One central mechanism that connects media use to psychological
well-being is the mood-altering effects of media exposure. A large
number of studies in the tradition of mood management theory
(Zillmann and Bryant, 1985; Zillmann, 1988) demonstrate that
entertaining media in particular can be used to positively
influence or manage negative moods (Knobloch and Zillmann,
2002; Knobloch, 2003). This may occur even when the mood
is brought about by cyclical hormonal shifts (Meadowcroft and
Zillmann, 1987). Therefore, individuals experiencing significant
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negative mood changes may be more likely to consume media to
attempt to change their mood.

Beyond mood valence, entertainment research distinguishes
content based on hedonic versus eudaimonic motivations for
media consumption (cf. Oliver and Raney, 2011). Hedonic
motivations are primarily pleasure-seeking, and lead to positive
affective experiences typically associated with traditional and
formulaic genres of media entertainment, such as comedy, action
movies, or crime series. In line with Nabi and Krcmar (2004),
we posit that the positive emotions associated with such hedonic
forms of media enjoyment can have short-term psychological
benefits, and this may be associated with stress-related coping.
In this case, we might expect that hedonically motivated media
usage will increase during social distancing.

Eudaimonic motivations, on the other hand, are concerned
with existential questions of purpose in life, meaning, or moral
values. These motives often lead to more contemplative and
emotionally complex media selections and experiences, and
are often associated with exposure to somber or poignant
media content. Previous research suggests that such forms of
eudaimonic entertainment may provide important role models
for dealing with critical life events (Greenwood and Long, 2015),
as they often portray protagonists that show perseverance and
positive adaptation to adversity, thus providing opportunities
for the vicarious experience of meaning making and successful
coping (Slater et al., 2018). As a consequence, the desire to gain
insight and seek meaning in these uncertain times may also lead
to increased eudaimonic media use during social distancing.

Media and Intrinsic Need Satisfaction
Another avenue of media research demonstrates that
entertainment media can satisfy intrinsic needs. Intrinsic
needs are universal human drives which benefit individuals,
such as being competent, having autonomy over one’s own life,
and feeling a deep sense of connection in personal relationships
(self-determination theory; Ryan and Deci, 2000; Vansteenkiste
et al., 2020). Prior literature has demonstrated that entertainment
can satisfy these needs in a number of ways (Tamborini et al.,
2010; Reinecke et al., 2012). Moreover, basic psychological need
satisfaction has been linked to the use of both interactive media,
such as video games or social media (e.g., Ryan et al., 2006;
Reinecke et al., 2014; Johnson et al., 2020) and non-interactive
media, such as movies, TV series, or video clips (e.g., Adachi
et al., 2018; Granow et al., 2018). In the context of social
distancing, media users are stuck at home often in relative
isolation, with external limits on their ability to travel or work,
and with little personal agency in combating a global pandemic.
Therefore, the public may have limited access to other avenues
in which to feel competent, autonomous, and socially connected.
Media perceived to satisfy these needs may therefore motivate
media use and may be particularly appealing to users. For
example, users may report increased social networking usage to
remain in contact with their friends and support network (cf.
Sheldon et al., 2011).

In sum, then, we predict that (H1) stress and (H2) anxiety will
have positive associations with (a) quantity of media exposure,

(b) using media to cope, (c) hedonic media use, (d) eudaimonic
media use, and (e) intrinsically satisfying media use.

Effects on Affect, Mental Health, and
Flourishing
While stress and coping may shift patterns of media consumption
and gratifications, we also sought to explore how media use
may be influencing users’ self-reports of psychological well-being
more generally. All forms of media use discussed above (and
addressed in H1 and H2) have been linked to psychological
well-being in previous research (Reinecke and Oliver, 2016).
Extant work on media use and coping clearly suggests that
media exposure is a frequently used tool for stress coping
and can significantly facilitate the coping process (Wolfers and
Schneider, 2020). Furthermore, both exposure to hedonically
and eudaimonically motivated media use has been linked to
well-being benefits. Hedonic media entertainment has primarily
associated with increased well-being in the form of increased
positive and decreased negative affect (for an overview, see
Reinecke, 2017), while eudaimonic entertainment has also been
identified as a source of more complex forms of psychological
well-being, such as feeling self-transcendent emotions such as
elevation, awe, or gratitude (e.g., Oliver et al., 2018; Janicke-
Bowles et al., 2019). Finally, the satisfaction of the basic
psychological needs for autonomy, competence, and relatedness,
both in general and via media use specifically, has been linked to
various psychological well-being indicators (e.g., Johnson et al.,
2020; Vansteenkiste et al., 2020). In sum, these findings suggest
that all forms of media use addressed in the present study have
the potential to show beneficial effects on different facets of media
users’ well-being.

The present study examines the association of media use
with three different indicators of psychological well-being: the
presence of positive affect and absence of negative affect as
an indicator of subjective well-being (Diener et al., 1999); the
absence of psychological symptoms as an indicator of mental
health (Ware and Sherbourne, 1992); and flourishing as an
indicator of psychological functioning in different areas of life
(Diener et al., 2010). Therefore, we predict that (H3) quantity
of media exposure, (H4) using media to cope, (H5) hedonic
media use, (H6) eudaimonic media use, and (H7) intrinsically
satisfying media use will have positive associations with (a) affect,
(b) mental health, and (c) flourishing.

We clearly are not suggesting that media use fully mediates
the relationship connecting stress and anxiety with well-
being. On the contrary, stress and anxiety are important
factors in psychological well-being more generally. However,
we do suggest that media use (and particularly coping-based,
emotionally motivated, and need-satisfying media consumption)
will influence this relationship, such that media use which serves
to support coping and need satisfaction will reduce the effect of
stressors on well-being, as follows:

Stress and anxiety will have negative total and direct effects on
affect, mental health, and flourishing, but (H8) positive mediation
effects via (a) quantity of media exposure, (b) using media to
cope, (c) hedonic media use, (d) eudaimonic media use, and
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(e) intrinsically satisfying media use will partially suppress the
negative influences of stress and anxiety on (i) affect, (ii) mental
health, and (iii) flourishing.

Moderating Traits
Numerous protective factors, however, may alter both the initial
stress reaction as well as the ways in which entertaining media
are used as coping tools. In the psychological literature, such
factors are frequently discussed in the context of resilience. The
theoretical concept of resilience refers to positive adaptation
after adversity (Fletcher and Sarkar, 2013; Kalisch et al., 2017).
Adversity can occur both in the form of chronic, long-lasting,
and systemic stressors (such as ongoing abuse), or in the form
of acute stressors, (including isolated events such as personal loss
or changes in life conditions; Pangallo et al., 2015). Furthermore,
adversity may refer both to severe and traumatic life events but
also to more common and less disruptive stressors such as daily
hassles (Fletcher and Sarkar, 2013; Chmitorz et al., 2020).

Two theoretical perspectives differentiate resilience as either a
relatively stable trait or a dynamic process (Fletcher and Sarkar,
2013; Pangallo et al., 2015). The trait perspective treats resilience
as a tendency to show positive adaptation to adversity in various
situations and contexts of life (e.g., Smith et al., 2008), whereas the
state perspective suggests that resilience describes the dynamic
process of a successful response to a specific stressor or life event
(Aburn et al., 2016). In addition to general trait resilience, several
individual difference variables are known to facilitate positive
adaptation to stressors and adversity, and these are often referred
to as resiliency factors (Windle, 2011; Pangallo et al., 2015).

One key resiliency factor is the presence and cultivation of
positive emotions and affect (Fletcher and Sarkar, 2013; Pangallo
et al., 2015). In this context, two variables have frequently been
identified as resiliency factors: optimism and hope (Gillespie
et al., 2007; Pangallo et al., 2015). Both variables have consistently
been linked to positive adaptation and increased psychological
well-being (Alarcon et al., 2013). While both optimism and hope
represent forms of positive affect, they are distinct theoretical
concepts. Previous work has defined optimism as positive
“generalized outcome expectancies” (Scheier and Carver, 1985,
p. 219), suggesting that optimists have a global expectation that
positive things will happen to them. Hope, in contrast, refers to
an individual’s perceived ability to find ways to pursue their goals
(i.e., pathways) and to show the necessary perseverance to follow
those routes to reach their goals (i.e., agency) (Snyder, 2002).
Put differently, people may feel optimistic for various reasons
(e.g., because they believe in their own abilities or simply in their
own luck), whereas hope more strongly emphasizes the subjective
perception of possessing the competencies necessary for shaping
a positive future (Alarcon et al., 2013).

In the context of the present study, both general trait resilience
as well as more specific resilience factors such as optimism
and hope appear relevant for multiple reasons. First, previous
research suggests a direct positive influence of trait resilience
and protective and promotive resiliency factors on adaptation
to stress and psychological well-being (Windle, 2011). Therefore,
trait resilience, hope, and optimism may show a negative main
effect on perceived stress in response to social distancing and a

positive main effect on psychological well-being indicators such
as flourishing. Second, the resilience literature further suggests
that these factors may also moderate the effects of a stressor
on well-being, as they promote positive adaptation to adversity
(Windle, 2011; Kalisch et al., 2017). This suggests that the stress
and anxiety resulting from the COVID-19 situation may have
a smaller detrimental effect on the psychological well-being
and flourishing of those individuals with higher levels of trait
resilience, optimism, and hope. Finally, the presence or absence of
resiliency factors may also influence whether and how individuals
use media during COVID-19 related social distancing.

While the empirical evidence on the interplay of media use
and resilience factors is very limited, a number of theoretical
mechanisms connect both concepts (Reinecke and Rieger, 2021).
Initial evidence suggests that resiliency factors, such as trait
optimism, may influence the individual preference for hedonic
versus eudaimonic media content (Oliver and Raney, 2011). In
turn, exposure to media content may also strengthen resiliency,
by eliciting feelings of hope for example (Prestin and Nabi,
2020). Furthermore, previous research suggests trait resilience
significantly influences individual coping styles, revealing a
positive correlation between trait resilience and active coping
and positive reframing and a negative correlation with behavioral
disengagement, denial, and self-blame (Smith et al., 2008).
Whether these patterns also apply to media use for coping,
however, has not yet been demonstrated. Additionally, resiliency
factors may also moderate the relationships of stress and anxiety
with media use, and of media use with psychological well-
being, respectively. Research on media use for stress coping
demonstrates that the presence or absence of other coping
resources, such as social support, moderates the effects of daily
hassles on the frequency of media use for stress coping (Reinecke,
2009a). The resiliency factors in the present study may show
similar interaction effects on the relationships between stress and
anxiety, media use, and psychological well-being.

To explore the role of trait resiliency factors in the interplay of
stress, media use, and well-being, we pose the following research
questions: Do (RQ1) trait optimism, (RQ2) trait hope, and (RQ3)
trait resilience have main effects on stress, anxiety, media use,
and affect, mental health, and flourishing, and do they moderate
hypothesized effects? Our conceptual model appears in Figure 1.

MATERIALS AND METHODS

To test the hypotheses and research questions, students at two
American universities that canceled face-to-face instruction due
to COVID-19 were surveyed. Both universities canceled face-
to-face instruction the week of March 9, 2020, and students
completed a cross-sectional survey between March 23, 2020 and
April 17, 2020. The study preregistration, data, and materials are
available at https://osf.io/ktwrn/. All procedures and measures
were approved by the ethical board of each university.

Participants
An initial 459 students accessed the questionnaire. Screening
criteria removed 29 incomplete cases as well as 5 cases
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that reported more than 24 h per day on a single media
activity. This left N = 425 for analysis. Participants were aged
M = 20.19, SD = 2.18; 68.5% were women; 11.5% self-identified
as Hispanic or Latino, 78.1% White/Caucasian, 12.7% Asian,
8.5% Black/African-American, 1.2% Native American, 0.5%
Pacific Islander, 2.1% Other (multiple selections possible); 25.9%
freshmen, 27.8% sophomores, 25.9% juniors, 18.6% seniors, and
1.9% senior+.

Measures
All non-trait items were framed with instructions referring
to “your feelings and thoughts since social distancing began.”
Descriptives for all measures are reported in Table 13.

The two independent variables were stress and anxiety in
the context of social distancing. Stress was measured with
the 14-item Perceived Stress Scale (Cohen et al., 1983), e.g.,
“how often have you been upset because of something that
happened unexpectedly?” Never (1) to Very Often (5). Anxiety
was measured with the 7-item Generalized Anxiety Disorder
scale (Spitzer et al., 2006), which assesses how often one was
“bothered” by problems, e.g., “Feeling nervous, anxious, or on
edge,” Not at all (1) to Nearly every day (4).

Media variables included media exposure4, various coping-
focused uses of media, and subjective entertainment experiences.
Media exposure was assessed by participants’ self-reports of hours
spent in an “average day” since social distancing began on each

3Additional open-ended items asked participants to list or describe media content
that they had used more, used less, and actively avoided during social distancing, as
well as media content they used that was especially hopeful, stressful, connective,
depressing, joyful, or guilt-inducing. Analysis of these items will be reported
elsewhere.
4This variable was named “time spent with media” in the pre-registration, but was
changed to more accurately reflect the measurement of media exposure.

of the following: television, movies, radio and music, internet
websites, video social media, social media, video conferences,
phone calls, video games, books, podcasts, and instant messaging.
Participants were instructed to use decimal points for fractions of
hours, and report 0 h if a media type was not typically used. The
sum of all media exposure was computed.

Coping via media was measured with the 28-item Brief COPE
(Carver, 1997), adapted to refer to “media use” as a component
of each coping tactic [e.g., “I’ve been turning to media to take
my mind off things,” I haven’t been doing this at all (1) to I’ve
been doing this a lot (4)]. A planned exploratory factor analysis
(EFA) with maximum likelihood extraction and direct oblimin
rotation was used to identify dimensions of media coping. EFA
found five factors with eigenvalues > 1. Items with loadings
below 0.5 were omitted (with the exception of one item loading
0.497). The factors represented distinct coping dimensions with
good face and content validity, of problem-focused, avoidant,
escapist, reframing, and humor-based coping (Table 2). These are
consistent with literature on coping and media, so we treat these
five dimensions as distinct variables.

Frequencies of consuming media perceived to meet hedonic
motivations (6 items; e.g., “Lets me have fun”) and eudaimonic
motivations (6 items; e.g., “Makes me more reflective”) were
measured on a 7-point scale, Not at all (1) to Very much (7).
Intrinsic need satisfaction via media was measured with a 12-item
version (La Guardia et al., 2000; Reinecke et al., 2014) of the Basic
Psychological Need Satisfaction scale (BPNS; Ilardi et al., 1993),
probing media content that made one feel, e.g., “free to be who I
am,” Not at all (1) to Very much (7).

With regard to moderating traits, three established scales were
administered. Trait optimism was measured with the 6-item Life
Orientation Scale Revised (Scheier et al., 1994), e.g., “In uncertain
times, I usually expect the best,” Strongly disagree (1) to Strongly

TABLE 1 | Descriptive statistics for study variables.

Variable M SD Min Max α Skew Kurtosis

Stress 3.099 0.480 1.43 4.86 .797 0.110 0.352

Anxiety 2.339 0.812 1.00 4.00 .905 0.266 −0.723

Media Exposure 21.416 11.562 0.00 120.00* – 2.563 14.618

Problem-Focus Media Coping 2.087 0.792 1.00 4.00 .822 0.418 −0.648

Avoidant Media Coping 1.681 0.738 1.00 4.00 .823 1.069 0.342

Escapist Media Coping 2.649 0.772 1.00 4.00 .827 −0.143 −0.829

Reframing Media Coping 2.547 0.853 1.00 4.00 .765 −0.053 −0.731

Humor Media Coping 2.228 0.885 1.00 4.00 .670 0.281 −0.857

Hedonic Media 5.411 1.080 1.00 7.00 .910 −0.817 0.773

Eudaimonic Media 4.333 1.359 1.00 7.00 .881 −0.225 −0.439

Media Need Satisfaction 4.413 1.249 1.00 7.00 .930 −0.568 0.246

Optimism 3.322 0.709 1.17 5.00 .758 −0.025 −0.189

Hope 3.058 0.453 1.38 4.00 .842 −0.223 0.421

Resilience 3.226 0.754 1.00 5.00 .805 −0.186 −0.008

Affect 3.328 0.703 1.00 5.00 .897 −0.331 −0.149

Mental Health 3.155 0.724 1.00 5.00 .810 −0.234 −0.136

Flourishing 5.314 0.992 2.00 7.00 .913 −0.361 −0.292

*A total of n = 112 reported media exposure > 24 h in a typical day. Given multitasking possibilities, we only excluded those reporting more than 24 h for a single medium.
Median value for media exposure is 19.00 h.
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TABLE 2 | Exploratory factor analysis for media coping.

Item Original dimension Media dimension Factor loading

23. I’ve been using media to try to get advice or help from other
people about what to do.

Instrumental Support Problem-Focus .849

10. I’ve been getting help and advice from other people through
media.

Instrumental Support Problem-Focus .681

25. I’ve been using media to think hard about what steps to take. Planning Problem-Focus .549

14. I’ve used media to try to come up with a strategy about what
to do.

Planning Problem-Focus .510

5. I’ve been using media to get emotional support from others. Emotional Support Problem-Focus .471

27. I’ve been using media as a kind of mediation or prayer. Religion Problem-Focus .359

20. I use media to help accept the reality of the fact that this has
happened.

Acceptance Problem-Focus .357

22. I try to find comfort, meaning, or spirituality through media. Religion Problem-Focus .345

2. I’ve been using media to do something about the situation I’m in. Active Coping Problem-Focus .315

8. I use media because I refuse to believe what’s been
happening.

Denial Avoidant .894

3. I’ve been using media to tell myself this isn’t real. Denial Avoidant .828

16. I’ve used media because I’ve given up the attempt to cope. Behavioral Disengagement Avoidant .538

6. I’ve used media because I give up trying to deal with things. Behavioral Disengagement Avoidant .497

26. I use media to blame myself for things that happened. Self-Blame Avoidant .444

1. I’ve been turning to media to take my mind off things. Self-Distraction Escapist .734

4. I’ve been using media to make myself feel better. Substance Use Escapist .673

9. I’ve been using media to let my unpleasant feelings escape. Venting Escapist .577

11. I’ve been using media to help me get through it. Substance Use Escapist .563

19. I’ve been using media to think about the situation less. Self-Distraction Escapist .488

7. I’ve been using media to try to make the situation better. Active Coping Escapist .409

24. I’ve used media as I’m learning to live with the situation. Acceptance Escapist .395

17. I’ve used media to look for something good in what is
happening.

Positive Reframing Reframing .797

12. I’ve been using media to try seeing things in a different light,
to make the situation seem more positive.

Positive Reframing Reframing .596

15. I’ve been getting comfort and understanding from media. Emotional Support Reframing .295

28. I’ve been making fun of the situation through media use. Humor Humor .630

18. Media are useful for making jokes about the situation. Humor Humor .571

21. I express my negative feelings through media use. Venting Humor .390

13. I use media to criticize myself. Self-Blame Humor .361

Items in bold included in final dimensions. Factor loadings from pattern matrix.

agree (5). Trait hope was measured with the 8-item Hope Scale
(Snyder et al., 1991), e.g., “There are lots of ways around any
problem,” Definitely false (1) to Definitely true (4). Trait resilience
was measured with the 6-item Brief Resilience Scale (Smith et al.,
2008), e.g., “I tend to bounce back quickly after hard times,”
Strongly disagree (1) to Strongly agree (5).

Finally, affect, mental health, and flourishing outcomes were
assessed with a set of established measures. Affect was measured
with the 12-item Scale of Positive and Negative Experience
(SPANE; Diener et al., 2010), which assesses frequency of
experience different feelings (e.g., “Joyful,”), Very seldom or never
(1) to Very frequently or always (5). Negative items (e.g., “Afraid”)
were reverse coded to allow for combination with positive items
in a general affect measure. Mental health was measured with
the 5-item mental health subscale of the SF-36 (Ware and
Sherbourne, 1992), which assesses frequency of experiences,
e.g., “You felt calm and peaceful,” Never (1) to Constantly (4).

Flourishing was measured with the 8-item Flourishing Scale
(Diener et al., 2010), e.g., “I lead a purposeful and meaningful
life,” Strongly disagree (1) to Strongly agree (7).

Analysis Plan
Descriptive statistics and correlations are presented as a
preliminary analysis. To test initial hypotheses, regression
analyses tested the effects of the following variables in three
blocks: (a) demographics, (b) trait moderators, and (c) state
stress and anxiety, on five dependent variables of media use
(media exposure, coping, hedonic, eudaimonic, and intrinsically
satisfying). Given the multidimensional nature of media-based
coping from our EFA, effects were examined for each of the
five dimensions of media coping separately. A fourth block was
used to enter interaction terms between trait moderators (one
trait at a time) and stress and anxiety (labeled as block 4a/b/c in
Tables 4, 5).
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Next, regression analyses tested the effects of the following
variables in four blocks: (a) demographics, (b) trait moderators,
(c) state stress and anxiety, and (d) media use on the dependent
variables of affect, mental health, and flourishing. An additional
fifth block was used to enter interaction terms between trait
moderators (one trait at a time) and, stress, anxiety, and media
use (labeled as block 5a/b/c in Table 6).

The mediation hypotheses were tested with the PROCESS
macro (Hayes, 2018). Demographics and traits were included
as covariates. Media use variables were tested as nine parallel
mediators (five coping dimensions, plus media exposure,
hedonic, eudaimonic, and need satisfaction). Given two IVs and
three DVs, six mediation models were tested (see Figures 2-4).

Finally, trait moderators from the earlier regression
analyses were tested as moderators of the mediation
effects using PROCESS.

RESULTS

Preliminary Analyses
Descriptive statistics appear in Table 1 and correlations among
study variables are presented in Table 3.

Relationships With Media Use
Table 4 presents the relationship of stress and anxiety, controlling
for demographics and traits, with media exposure, hedonic
media use, eudaimonic media use, and media need satisfaction.
These analyses test H1a/c/d/e and H2a/c/d/e (i.e., excluding
media coping). We find that stress is associated with more
hedonic media use and less eudaimonic media use. In contrast,
anxiety is associated with more eudaimonic media use, as well as
more media exposure.

FIGURE 2 | Media use partially mediates influence of stress and anxiety on affect. Note. Parallel mediation of media motives on affect. Gender, age, ethnicity, race,
level of education, and traits (hope, optimism, and resilience) are used as covariates in PROCESS Model 4 using 10,000 bootstrap samples. Path coefficients
reported are unstandardized, p < .05 denoted with an *. Indirect effects appear in text and Table 7.
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FIGURE 3 | Media use partially mediates influence of stress and anxiety on mental health. Note. Parallel mediation of media motives on mental health. Gender, age,
ethnicity, race, level of education, and traits (hope, optimism, and resilience) are used as covariates in PROCESS Model 4 using 10,000 bootstrap samples. Path
coefficients reported are unstandardized, p < .05 denoted with an *. Indirect effects appear in text and Table 7.

In Table 5, the tests of H1b and H2b are presented, examining
how stress and anxiety relate to the five identified dimensions of
media coping. Stress was positively associated with avoidant and
escapist coping via media. Anxiety had medium-sized positive
associations with all five dimensions of media coping.

Relationships With Affect, Mental Health,
and Flourishing
Table 6 reports regression models for the effects of stress
and anxiety, as well as media variables, on affect, mental
health, and flourishing, in order to test H3 through H7. Both
stress and anxiety had substantial negative correlations with
affect and mental health. Stress also was negatively correlated
with flourishing.

Media exposure was not linked to differences in affect, mental
health, or flourishing. Examining the effects of media coping

dimensions, escapist coping was associated with less positive
affect, and reframing coping with more positive affect. Avoidant
coping was associated with lower mental health scores, but
humor coping with higher mental health scores. This suggests
that different media-related coping strategies were associated
with different indicators of well-being, potentially suggesting
adaptive or maladaptive functions.

Eudaimonic media use was connected to more positive affect,
and both hedonic media and media need-satisfaction were
associated with higher levels of flourishing.

Media Use Mediates Stress and Anxiety’s
Effects on Well-Being
Mediation tests (H8) found a mix of positive indirect effects,
which were hypothesized to suppress the negative effects
of stress and anxiety on well-being outcomes. Specifically,
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FIGURE 4 | Media use partially mediates influence of stress and anxiety on flourishing. Note. Parallel mediation of media motives on flourishing. Gender, age,
ethnicity, race, level of education, and traits (hope, optimism, and resilience) are used as covariates in PROCESS Model 4 using 10,000 bootstrap samples. Path
coefficients reported are unstandardized, p < .05 denoted with an *. Indirect effects appear in text and Table 7.

reframing coping suppressed the effect of anxiety on affect,
β = .032, SE = .013, 95% CI [.009, .061]. Humor coping
suppressed the effect of anxiety on mental health, β = .025,
SE = .012, 95% CI [.006, .051]. Eudaimonic media suppressed
the effects of anxiety on affect, β = .015, SE = .009, 95%
CI [.001, .036] and flourishing, β = .015, SE = .010, 95%
CI [.000, .037].

We also found some negative indirect effects, suggesting
that some (maladaptive) forms of media use may be associated
with negative effects on well-being. Specifically, escapist coping
mediated the effects of stress on affect, β =−.022, SE = .013, 95%
CI [−.051,−.002] and anxiety on affect, β =−.069, SE = .024, 95%
CI [−.120, −.027]. Avoidant coping mediated effects of stress on
mental health, β =−.020, SE = .011, 95% CI [−.043,−.0003], and
anxiety on mental health, β = −.057, SE = .016, 95% CI [−.092,
−.028]. Eudaimonic media mediated the effect of stress on affect,

β =−.016, SE = .010, 95% CI [−.039,−.005]. For path models of
each test see Figures 2-4.

Moderation by Trait Resilience,
Optimism, and Hope
After accounting for demographics, traits demonstrated some
influence on both media use and well-being, supporting our
research questions, as shown in Block 2 of Tables 4-6. Optimism
was negatively associated with avoidant coping, and positively
with affect, mental health, and flourishing. Hope was positively
associated with media exposure; problem-focused, escapist, and
reframing forms of coping; hedonic, eudaimonic, and need-
satisfying media use; and flourishing. Resilience was negatively
associated with escapist and humor coping, hedonic media, and
was positively associated with affect and mental health.
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TABLE 3 | Correlations among study variables.

Variable (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

(1) Stress

(2) Anxiety .619***

(3) Media Exp. .090 .185***

(4) Prob. Cope .145** .254*** .073

(5) Avoid. Cope .328*** .402*** .132** .464***

(6) Escap. Cope .398*** .536*** .200*** .440*** .474***

(7) Refram. Cope .087 .221*** .114* .520*** .273*** .480***

(8) Humor Cope .144** .240*** .121* .379*** .370*** .444*** .395***

(9) Hedonic .114* .193*** .043 .057 .006 .360*** .265*** .245***

(10) Eudaimonic −.140** .033 .094 .388*** .142** .166*** .303*** .176*** .235***

(11) Need Satisfaction −.021 .068 .107* .393*** .191*** .307*** .319*** .271*** .312*** .507***

(12) Optimism −.389*** −.273*** −.045 −.075 −.211*** −.105* .089 −.051 .107* .101* .060

(13) Hope −.220*** .039 .149** .052 −.091 .099* .195*** .027 .324*** .220*** .245*** .456***

(14) Resilience −.429*** −.331*** −.043 −.057 −.142** −.226*** .045 −.102* −.016 .151** .007 .490*** .348***

(15) Affect −.639*** −.633*** −.111* −.094 −.334*** −.389*** .021 −.128** −.009 .201*** .121* .362*** .235*** .378***

(16) MentalHealth −.722*** −.695*** −.139** −.165*** −.427*** −.426*** −.065 −.104* −.058 .118* .027 .423*** .210*** .414*** .758***

(17) Flourishing −.326*** −.186*** .073 .017 −.121* .003 .184*** .013 .318*** .308*** .344*** .443*** .548*** .322*** .394*** .355***

N = 425. *p < .05, **p < .01, ***p < .001.

TABLE 4 | Associations of stress and anxiety with media use variables.

Predictors Media exposure Hedonic media Eudaimonic media Media need satisfaction

β β β β

Block 1: Demographics 1R2 = .043 1R2 = .003 1R2 = .015 1R2 = .011

Woman .078 .036 −.069 −.041

Latinx −.010 .003 −.029 −.026

White −.192*** .018 −.087 −.043

Age −.012 −.027 .049 −.066

Education −.028 .048 −.049 −.016

Block 2: Traits 1R2 = .042 1R2 = .129 1R2 = .056 1R2 = .076

Optimism −.109 .023 −.031 −.008

Hope .229*** .378*** .215*** .300***

Resilience −.059 −.150** .081 −.100

Block 3: IVs 1R2 = .018 1R2 = .028 1R2 = .018 1R2 = .001

Stress −.016 .129* −.167* −.012

Anxiety .160* .093 .159* .046

Main Effects Model R2 .103 .160 .090 .088

Block 4a: Moderation 1R2 = .019 1R2 = .003 1R2 = .002 1R2 = .006

Optimism × Stress .127* .025 .016 −.079

Optimism × Anxiety −.188** −.074 .030 .103

Block 4b: Moderation 1R2 = .004 1R2 = .000 1R2 = .002 1R2 = .000

Hope × Stress −.018 .002 −.008 −.008

Hope × Anxiety .074 .002 .055 .012

Block 4c: Moderation 1R2 = .001 1R2 = .002 1R2 = .006 1R2 = .001

Resilience × Stress .027 .043 .004 −.021

Resilience × Anxiety −.051 −.056 .073 .051

Regression models with hierarchical entry. Standardized coefficients for each block are reported from the model in which that block was first added. N = 422. *p < .05,
**p < .01, ***p < .001.

To examine the research questions’ interaction effects, the
regression models reported in Tables 4-6 were extended beyond
their main effect models to include moderating traits (one per
extended model) as moderators of the effects of IVs.

Optimism positively moderated the effect of stress on media
exposure, but negatively moderated the effect of anxiety on
media exposure (Table 4). Pessimists observed stronger effects of
anxiety on media exposure. Optimism also positively moderated
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the effect of stress on problem-focused coping, avoidant coping,
reframing coping, and humor coping (Table 5). Pessimists under
stress were less likely to use media for problem-focused coping,
reframing coping, or humor coping, while optimists under stress
were more likely to use media for problem-focused coping,
avoidant coping, or humor coping. Additionally, an interaction
between trait optimism and reframing coping was tied to less
positive affect (Table 6). More pessimistic individuals had more
negative effects of reframing on affect.

Hope negatively moderated the effect of anxiety on
flourishing, and hope positively moderated the effect of humor
coping on flourishing (Table 6). Hopeful individuals showed less
flourishing in response to anxiety. Individuals scoring low in
hope had negative effects of humor coping on their flourishing.

Resilience positively moderated the effect of stress on
problem-focused, avoidant, reframing, and humor coping
(Table 5). Resilient individuals under stress were more likely
to use media for problem-focused coping, avoidant coping,
and humor coping. Less resilient individuals under stress were
less likely to use media for avoidant coping, reframing coping,
or humor coping.

Traits Moderate the Mediation
Finally, we considered how traits might moderate the observed
mediation effects. The significant instances of moderated
mediation are probed and presented in Table 8. First, we

examined how traits might interact with stress and anxiety
to influence media use and subsequent well-being. Specifically,
optimism moderated the indirect effect of stress on affect
via reframing coping, index = 0.028, SE = 0.016, 95% CI
[0.003, 0.065]. Those very low on optimism showed mediation
via less reframing, and those very high on optimism showed
suppression via more reframing via media. Optimism moderated
the indirect effect of stress on mental health via avoidant
coping, index = −0.051, SE = 0.020, 95% CI [−0.094, −0.016].
Optimists (1 SD above the mean optimism score) showed
a negative mediation effect: Their stress led to avoidant
coping, which was then linked to lower mental health. In
contrast, optimism moderated the indirect effect of stress on
mental health via humor coping, index = 0.024, SE = 0.013,
95% CI [0.004, 0.056]: Extremely stressed pessimists had
decreased humor media use, while extreme optimists had
greater humor media use which suppressed the effect of stress
on mental health.

Resilience moderated the effect of stress on affect via
escapist coping, index = −0.025, SE = 0.014, 95% CI [−0.058,
−0.002]. Resilient people (1 SD above the mean optimism
score) had a positive effect of stress on escapism which
was then linked to negative affect. Resilience also moderated
a similar effect of anxiety on affect via escapist coping,
index = −0.016, SE = 0.010, 95% CI [−0.038, −0.001]. Although
anxiety was generally associated with more escapism, this

TABLE 5 | Associations of stress and anxiety with media coping.

Predictors Problem-focus coping Avoidant coping Escapist coping Reframing coping Humor coping

β β β β β

Block 1: Demographics 1R2 = .013 1R2 = .012 1R2 = .039 1R2 = .024 1R2 = .002

Woman −.080 .029 .173*** .135** −.030

Latinx .016 −.026 −.084 −.026 .005

White −.058 −.104* −.024 .020 −.017

Age −.064 .000 −.055 .059 .004

Education .027 −.015 .035 −.091 .032

Block 2: Traits 1R2 = .019 1R2 = .046 1R2 = .083 1R2 = .036 1R2 = .018

Optimism −.085 −.196*** −.070 .009 −.026

Hope .134* .020 .231*** .192*** .092

Resilience −.070 −.052 −.255*** −.014 −.128*

Block 3: IVs 1R2 = .064 1R2 = .152 1R2 = .199 1R2 = .042 1R2 = .049

Stress .040 .128* .133* −.003 .023

Anxiety .263*** .364*** .424*** .233*** .238***

Main Effects Model R2 .095 .211 .320 .102 .069

Block 4a: Moderation 1R2 = .023 1R2 = .012 1R2 = .004 1R2 = .014 1R2 = .015

Optimism × Stress .152** .119* .051 .120* .128*

Optimism × Anxiety −.039 −.043 .010 −.033 −.036

Block 4b: Moderation 1R2 = .004 1R2 = .004 1R2 = .001 1R2 = .001 1R2 = .005

Hope × Stress .067 −.004 .026 .026 .018

Hope × Anxiety −.020 .067 −.013 −.004 .062

Block 4c: Moderation 1R2 = .015 1R2 = .023 1R2 = .009 1R2 = .010 1R2 = .020

Resilience × Stress .136* .157** .051 .115* .124*

Resilience × Anxiety −.068 −.051 .045 −.067 −.001

Regression models with hierarchical entry. Standardized coefficients for each block are reported from the model in which that block was first added. N = 422. *p < .05,
**p < .01, ***p < .001.
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TABLE 6 | Associations of media use with affect, mental health, and flourishing.

Predictors Affect Mental health Flourishing

β β β

Block 1: Demographics 1R2 = .046 1R2 = .072 1R2 = .009

Woman −.170*** −.235*** .014

Latinx .090 .053 .037

White −.029 −.003 −.029

Age .107 .129* .031

Education −.105 −.138* −.103

Block 2: Traits 1R2 = .168 1R2 = .208 1R2 = .356

Optimism .216*** .307*** .230***

Hope .050 −.017 .429***

Resilience .237*** .238*** .068

Block 3: Stress/Anxiety 1R2 = .319 1R2 = .368 1R2 = .026

Stress −.320*** −.385*** −.120*

Anxiety −.422*** −.418*** −.092

Block 4: Media Use 1R2 = .046 1R2 = .029 1R2 = .085

Media Exposure −.033 −.035 .021

Problem−Focus Coping .005 .007 −.072

Avoidant Coping −.057 −.157*** .020

Escapist Coping −.162*** −.078 −.041

Reframing Coping .136** .046 .064

Humor Coping .002 .106** −.031

Hedonic Media .037 .003 .157***

Eudaimonic Media .094* .048 .094

Need Satisfaction .076 .007 .180***

Main Effects Model R2 .580 .678 .476

Block 5a: Moderation 1R2 = .017 1R2 = .008 1R2 = .011

Optimism × Reframing −.100* −.062 −.061

Block 5b: Moderation 1R2 = .018 1R2 = .012 1R2 = .033

Hope × Anxiety −.085 −.050 −.145**

Hope × Humor −.005 −.018 .124**

Block 5c: Moderation 1R2 = .005 1R2 = .005 1R2 = .008

Resilience − − −

Regression models with hierarchical entry. Standardized coefficients for each block are reported from the model in which that block was first added. Only select interactions
from Blocks 5a/b/c are presented here, in the interest of space. The 1R2 for each moderation block includes interactions between moderator of interest and stress,
anxiety, and all nine media use variables, for a total of 11 interaction terms. Multicollinearity was not a threat, as all interaction terms showed tolerance > .858. N = 422.
*p < .05, **p < .01, ***p < .001.

relationship was stronger among more resilient individuals.
The result of this interest in escapist coping was less
positive affect.

Resilience also moderated the indirect effect of stress on
mental health via avoidant coping, index = −0.039, SE = 0.014,
95% CI [−0.069, −0.014]. In other words, stressed yet resilient
people showed more avoidant media coping behaviors, which
were associated with reduced levels of positive mental health.
In contrast, stressed yet resilient individuals also sought more
humor, but this was somewhat beneficial for their mental health,
index = 0.026, SE = 0.013, 95% CI [0.006, 0.054]. Resilience also
interacted with anxiety to produce an indirect effect on mental
health via humor, index = 0.012, SE = 0.007, 95% CI [0.000,
0.029]. Moderate and high resilience (i.e., mean scores or higher)
facilitated positive effects of anxiety on humor coping, which
benefited mental health, suppressing anxiety’s overall effect.

There was less evidence that traits interacted with media
use to influence psychological well-being outcomes in the
back half of the model. Neither trait optimism nor resilience
moderated effects of media use on affect, mental health, or
flourishing. Trait hope did moderate the influence of media
exposure on flourishing, index = −0.035, SE = 0.024, 95% CI
[−0.096,−0.0003]. Anxiety was associated with more media
exposure, and the effect of this greater quantity of media use on
flourishing was negative for very hopeful individuals and positive
for very un-hopeful individuals.

DISCUSSION

In this study, we examined how stress and anxiety during a global
pandemic—involving shutdowns and social distancing—related
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to different patterns of media use among university students,
and how that media use was linked to affect, mental health, and
flourishing. A survey of students at two American universities,
conducted in the immediate weeks after face-to-face study and
work were suspended, revealed that stress and anxiety were
related to various patterns of media use and in particular a
variety of coping strategies using media. In general, we find
that students reporting heightened stress and anxiety reported
different media-based coping styles, and these were associated
with differential relationships with our measures of well-being.
Prior literature on media use as a tool for coping tends to
paint media use as a monolithic, and often problematic, coping
behavior (e.g., Carver and Connor-Smith, 2010; Müller et al.,
2016). However, media psychologists have amply demonstrated
media may be sought for a variety of uses and may serve a number
of diverse gratifications for users (Rubin, 2002). The evidence
presented here suggests that using media for coping is not
only common, but that different types of media experiences are
sought by stressed versus anxious individuals, and that different
coping styles associated with these consumption patterns are
associated with diverse outcomes relevant for psychological well-
being. A summary of findings is presented in Table 7. Partial
support was obtained for H1, H2, H4, H5, H6, H7, and H8, and
a number of interactions were found for RQ1, RQ2, and RQ3.
The only unsupported prediction (H3) failed to show that the
quantity of media exposure had any discernable influence on
well-being outcomes.

Generally, results suggest that acute stress and anxiety
resulting from the COVID-19 situation were associated with
an increased tendency to use media as a coping tool, and
some (but not all) media coping strategies were associated with
positive affect, positive mental health, and flourishing. These
results underscore the relevance of media use for coping during
the pandemic, and the potential importance of media use as
a psychological resource in times of crisis. Further, findings
suggest trait resilience, hope, and optimism interact to influence
these effects, and that stress and anxiety were both associated
with adaptive and non-adaptive forms of media coping. In the
remainder of this paper, we detail these relationships and how
they can inform our understanding of individual responses to
stress and anxiety through media coping.

First, we would note that reports of stress and anxiety were
very present in our sample, and they were, as predicted, negatively
associated with psychological well-being indicators of positive
affect, mental health, and (in the case of stress) flourishing. These
results underscore the need to understand how students coped
with these negative psychological states given the limited physical
and social resources available to them during social distancing.
The particularities of stress and anxiety provoked by COVID-19
and the associated stay-at-home orders resulted in clear patterns
of media use for coping with negative emotions.

Yet, stress and anxiety were differentially associated with
unique patterns of media use, including both the media-based
coping strategies employed and the entertainment outcomes
experienced. Stress was associated with more hedonic media
use and less eudaimonic media use than anxiety. Stress was
also associated with avoidant and escapist coping via media

(but less than anxiety). These results are in line with escapist
theories of media use (e.g., Kubey and Csikszentmihalyi, 1990;
Moskalenko and Heine, 2003) suggesting that stressed students
were attempting to emotionally escape their current stress levels
via hedonically pleasant media choices, unrelated to the COVID-
19 crisis. We also found that escapist coping via media was
associated with less positive affect, and avoidant coping with
lower mental health scores. Overall, these results suggest that
when stressed, students turned to the media for escape, and
to avoid unpleasant associations with the source of their stress,
which may be a maladaptive coping technique for overall
psychological well-being outcomes. Yet, we would note that stress
was not associated with overall increases in media exposure,
suggesting that the style of media coping and the type of media
used are more relevant to understanding dysfunctional coping via
media than the mere quantity of media exposure.

Students experiencing high anxiety, on the other hand, were
more likely to report higher overall media exposure, as well
as more eudaimonic media use. This appears to be a more
adaptive form of media coping, as eudaimonic media was
associated overall with more positive affect. Additionally, anxiety
provoked multiple types of coping strategies, showing medium-
sized positive associations with all five forms of media coping
which emerged in our analysis. Although, like stress, anxiety was
associated with escapist and avoidant coping, anxious individuals
also used media for problem-focused coping as well as to reframe
the current situation, and to provide humor and insight. These
latter forms of coping via media are of particular interest as they
were positively related to our psychological well-being outcomes.

These different patterns of media use seem to suggest
that media exposure is used differently in response to the
psychological states of stress and anxiety. While students
reporting stress and students reporting anxiety both reported
using media to cope in short-term ways, such as escapism,
anxious individuals were far more likely to report adaptive
forms of media coping, such as problem-focused media use.
These differences may be due to the ways in which stress and
anxiety differ, particularly in terms of duration of the experience.
Whereas stress refers to more ephemeral perceptions of
situational threat (Cohen et al., 1983), anxiety as conceptualized
by Spitzer et al. (2006) refers to more generalized and long-lasting
feelings of worry and nervousness. As a consequence, the use
of short-term coping strategies such as avoidance and escapism
may be particularly appealing for stressed individuals to address
this more fleeting state of perceived threat. Anxious individuals,
in contrast, seem to demonstrate a twofold strategy: while they
too addressed their negative affective state with short-term,
emotion-focused coping strategies such as avoidance, escapism,
and humor-based coping, they also use media for problem-
focused coping, presumably to address the more persistent
nature of anxiety.

The fact that anxious individuals reported problem-focused
coping played a role in their media use corresponds with
their preference for eudaimonic entertainment. Eudaimonic
content, in contrast to hedonic content, frequently provides
role models for positive adaptation to critical life events,
rather than short-term mood enhancement (e.g., Slater et al.,
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TABLE 7 | Summary of hypothesis testing.

Prediction Description Supported Details

H1a Stress→ Media Exposure No

H1b Stress→ Media Coping Partial Yes for avoidant and escapist dimensions

H1c Stress→ Hedonic Yes

H1d Stress→ Eudaimonic No Effect in opposite direction

H1e Stress→ Need Satisfaction No

H2a Anxiety→ Media Exposure Yes

H2b Anxiety→ Media Coping Yes

H2c Anxiety→ Hedonic No

H2d Anxiety→ Eudaimonic Yes

H2e Anxiety→ Need Satisfaction No

H3a Media Exposure→ Affect No

H3b Media Exposure→ Mental Health No

H3c Media Exposure→ Flourishing No

H4a Media Coping→ Affect Partial Yes for reframing; opposite effect for escapist

H4b Media Coping→ Mental Health Partial Yes for humor; opposite effect for avoidant

H4c Media Coping→ Flourishing No

H5a Hedonic→ Affect No

H5b Hedonic→ Mental Health No

H5c Hedonic→ Flourishing Yes

H6a Eudaimonic→ Affect Yes

H6b Eudaimonic→ Mental Health No

H6c Eudaimonic→ Flourishing No

H7a Need Satisfaction→ Affect No

H7b Need Satisfaction→ Mental Health No

H7c Need Satisfaction→ Flourishing Yes

H8a-i Stress/Anxiety→ Media Exp.→ Affect No

H8b-i Stress/Anxiety→ Media Coping→ Affect Partial Yes for anxiety via reframing. Opposite effect for stress and anxiety via escapist coping.

H8c-i Stress/Anxiety→ Hedonic→ Affect No

H8d-i Stress/Anxiety→ Eudaimonic→ Affect Partial Yes for anxiety. Opposite effect for stress.

H8e-i Stress/Anxiety→ Need Satisf.→ Affect No

H8a-ii Stress/Anxiety→ Media Exp.→ Mental Health No

H8b-ii Stress/Anxiety→ Media Coping→ Mental Health Partial Yes for anxiety via humor. Opposite effects for stress and anxiety via avoidant coping.

H8c-ii Stress/Anxiety→ Hedonic→ Mental Health No

H8d-ii Stress/Anxiety→ Eudaimonic→ Mental Health No

H8e-ii Stress/Anxiety→ Need Satisf.→ Mental Health No

H8a-iii Stress/Anxiety→ Media Exp.→ Flourishing No

H8b-iii Stress/Anxiety→ Media Coping→ Flourishing No

H8c-iii Stress/Anxiety→ Hedonic→ Flourishing No

H8d-iii Stress/Anxiety→ Eudaimonic→ Flourishing Partial Yes for anxiety.

H8e-iii Stress/Anxiety→ Need Satisf.→ Flourishing No

RQ1 Optimism→
or X

Main effects: Optimism ↓ avoidant, ↑ affect, mental health, flourishing.
Interaction effects: Optimism × stress ↑ media exposure, problem-focus, avoidant,
reframing, humor. Optimism × anxiety ↓ media exposure. Optimism × reframing ↓ affect.

RQ2 Hope→
or X

Main effects: Hope ↑ media exposure, problem-focus, escapist, reframing, hedonic,
eudaimonic, need satisfaction, flourishing.
Interaction effects: Hope × anxiety ↓ flourishing. Hope × humor ↑ flourishing.

RQ3 Resilience→
or X

Main effects: Resilience ↓ hedonic, escapist, humor, ↑ affect, mental health.
Interaction effects: Resilience × stress ↑ problem-focus, avoidant, reframing, humor.

All predictions in H1-H8 were for positive associations.

2018). Perhaps anxious individuals perceive a longer time-
frame associated with their stressors, motivating media use
which supports both active modes of problem-focused and
reframing coping, and inspirational, eudaimonic content. Or
perhaps stressed individuals perceive the problems associated

with COVID and social distancing are fleeting, leading to
an overreliance on short-term mood management techniques.
While this interpretation remains speculative, the pattern of
results found in the present study suggest that future research on
media use and coping will benefit from differentiating between
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TABLE 8 | Significant moderated mediation models.

Moderator level Mediation effect Indirect effect SE 95% CI

Optimism

+1 SD Stress→Reframing→Affect 0.016 0.018 [−0.018, 0.054]

Mean Stress→Reframing→Affect −0.008 0.016 [−0.045, 0.212]

−1 SD Stress→Reframing→Affect −0.022 0.020 [−0.068, 0.011]

Optimism

+1 SD Stress→Avoidant→Mental Health −0.051 0.020 [−0.094, −0.016]

Mean Stress→Avoidant→Mental Health −0.023 0.018 [−0.060, 0.010]

−1 SD Stress→Avoidant→Mental Health −0.007 0.020 [−0.047, 0.035]

Optimism

+1 SD Stress→Humor→Mental Health 0.018 0.015 [−0.007, 0.051]

Mean Stress→Humor→Mental Health −0.003 0.013 [−0.032, 0.023]

−1 SD Stress→Humor→Mental Health −0.015 0.016 [−0.054, 0.013]

Resilience

+1 SD Stress→Escapist→Affect −0.048 0.024 [−0.105, −0.010]

Mean Stress→Escapist→Affect −0.027 0.018 [−0.068, 0.001]

−1 SD Stress→Escapist→Affect −0.011 0.017 [−0.048, 0.022]

Resilience

+1 SD Anxiety→Escapist→Affect −0.073 0.025 [−0.126, −0.030]

Mean Anxiety→Escapist→Affect −0.059 0.020 [−0.102, −0.024]

−1 SD Anxiety→Escapist→Affect −0.048 0.018 [−0.088, −0.018]

Resilience

+1 SD Stress→Avoidant→Mental Health −0.055 0.020 [−0.099, −0.019]

Mean Stress→Avoidant→Mental Health −0.022 0.016 [−0.055, 0.006]

−1 SD Stress→Avoidant→Mental Health 0.004 0.018 [−0.031, 0.040]

Resilience

+1 SD Stress→Humor→Mental Health 0.020 0.015 [−0.005, 0.055]

Mean Stress→Humor→Mental Health −0.002 0.012 [−0.027, 0.023]

−1 SD Stress→Humor→Mental Health −0.019 0.015 [−0.055, 0.006]

Resilience

+1 SD Anxiety→Humor→Mental Health 0.031 0.014 [0.008, 0.061]

Mean Anxiety→Humor→Mental Health 0.021 0.010 [0.005, 0.043]

−1 SD Anxiety→Humor→Mental Health 0.013 0.009 [−0.002, 0.034]

Hope

+1 SD Anxiety→Media Exp.→Flourishing −0.011 0.015 [−0.049, 0.012]

Mean Anxiety→Media Exp.→Flourishing 0.007 0.012 [−0.014, 0.033]

−1 SD Anxiety→Media Exp.→Flourishing 0.020 0.016 [−0.005, 0.058]

Unstandardized coefficients. Indices of moderated mediation are reported in-text. Significant mediation at a given moderator level is indicated by bold and a 95%
confidence interval that excludes zero. Optimism and resilience effects are in interaction with the IV (stress or anxiety). Hope effect is in interaction with the mediator
(media exposure). Parallel mediation models with controls.’

coping attempts in response to stress versus anxiety and acute
versus chronic stressors.

The mediation findings emphasize the role of diverse media-
based coping strategies in the relationships between stress,
anxiety, and psychological well-being. Both reframing and humor
coping suppressed the effect of anxiety on negative well-being
outcomes, specifically affect and mental health. On the other
hand, escapist and avoidant coping styles had negative indirect
effects of stress and anxiety on affect and mental health. These
findings suggest that differentiating media-based coping styles
has the potential to explicate the diverse outcomes associated
with media use in times of distress – and potentially address
the underlying complexity which drives the conflicting findings

associating media use and well-being in other literature. Previous
contradictory findings on the role of media use as a coping
mechanism may be due to different coping strategies used by
the individuals experiencing negative mood states. These findings
emphasize the need for future work to further explore the
boundary conditions and individual predictors of functional
versus detrimental forms of media use for stress coping.

The present study further reveals the important role of trait
resiliency factors in individual responses to stress, and the role
of media use in the stress-coping context. First, our results
replicate the findings of previous research on the beneficial effects
of psychological resilience: all three resiliency factors showed
negative zero-order correlations with stress, and optimism and
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resilience also showed negative zero-order correlations with
anxiety. Furthermore, all three trait resiliency variables positively
predicted all three psychological well-being variables assessed
in the present study. In sum, this suggests that individuals
high in trait resilience, hope, and optimism were less negatively
affected by the COVID-19 related social distancing measures,
and more successfully upheld psychological well-being in the
face of adversity.

In addition to this general buffer effect, the three trait variables
also significantly shaped the way that individuals used media
in the coping process. Interestingly, while both optimism and
trait resilience were negative predictors of media use for coping,
hope showed positive associations with three out of the five
media-related coping strategies. The negative associations found
between optimism and avoidant coping, and also resilience
with escapist and humor coping (Table 5), correspond with
previous research demonstrating that media are more frequently
used for stress coping when other coping resources are limited
(e.g., Reinecke, 2009a,b). This suggests that trait optimism and
trait resilience act as internal resources, rendering media use
a less relevant or appealing coping tool for these individuals.
The positive relationships found between hope and media use
for coping may reflect the dynamic interplay of hope and
coping. Folkman (2010) proposes that hope and coping with life
adversities mutually reinforce each other, and that hope helps the
individual to persevere in coping efforts. The positive associations
between hope and coping found in the present study may thus
suggest that the presence of hope drives and facilitates active
coping both generally as well as through media use.

Trait resiliency factors also moderated the relationship
between stress, anxiety, and many of the media use variables
addressed in the present study. Overall, optimism and trait
resiliency intensified the relationship between stress and media
use for coping. Optimism also moderated the effect of stress on
media exposure. This reveals an interesting pattern: As discussed
above, optimism and trait resilience showed negative main effects
on media use for coping, presumably because individuals high
in these traits experienced less stress and anxiety and thus had a
lower need for coping. However, when individuals did experience
high levels of stress despite scoring highly on trait optimism
and trait resilience, they responded more strongly in terms of
media-related coping efforts. This may suggest that individuals
high in these resiliency traits may generally react more resolutely
to perceived stress and that media use is an important tool in
these coping efforts. Trait hope, in contrast, did not moderate
the relationship between stress and media use. Given the positive
main effects of hope on media use for coping, this may suggest
that hope generally increases the importance of media use for
coping, and not only if a certain threshold level of stress is
reached. While these traits seem to play a key role in times of
stress, the fact that these traits were less influential in the context
of anxiety (only a single moderation effect was found between
anxiety and any of the media use variables) underlines the need
to clearly differentiate between stress and anxiety in the context
of media use for coping.

Finally, the three trait variables also moderated some of
the relationships of media use with psychological well-being

as well as some of the indirect effect of stress and anxiety on
psychological well-being via media use. Resilience factors were
generally less likely to moderate effects of media on well-being
than they were to moderate effects of stress and anxiety on media
use. Pessimists saw helpful effects of their reframing coping on
their affective states. Those with high hope experienced less
flourishing when anxious, and those with low amounts of hope
experienced less flourishing in response to humor.

The moderated mediation effects found for trait optimism
and resilience showed mixed patterns, mostly driven by those
with lower levels of the resiliency factors. Under high levels of
optimism or resilience, stress and anxiety were more likely to lead
to avoidant and escapist media use which was harmful for well-
being. However, in contrast to that maladaptive coping, those
same optimistic or resilient individuals were also more likely to
find adaptive coping through humor. Trait variables increased
the likelihood for both adaptive and maladaptive media-related
coping attempts as a reaction to stress and anxiety, and thus
increased both the positive and negative indirect effects of stress
on psychological well-being via media coping.

Overall, these results demonstrate that media use and other
coping resources, such as the protective and promotive traits
addressed in this study, show complex interactions in the context
of stress and anxiety, emphasizing the need for future research
to explore the boundary conditions of beneficial media effects
in response to negative psychological states more systematically.
Furthermore, the direction of the relationship between media
use and resiliency factors remains an open question. In the
present study, resiliency traits were treated as predictors of media
use and the resulting relationships with psychological well-being
outcomes. However, other research suggests that media use may
also have long-term effects on resilience and facilitate or impair
the development of psychological traits that facilitate positive
adaptation to adversity (Reinecke and Rieger, 2021).

Limitations
First, we note that the findings presented here are limited
by the use of a cross-sectional survey design. Although our
theoretically grounded model conceptualizes psychological well-
being variables (affect, mental health, and flourishing) as
outcomes of media use, it is likely that pre-existing levels
of psychological well-being impact media use (cf. Zillmann
and Vorderer, 2000) and they may also influence stress and
anxiety. Future work should examine longitudinal relationships
between these variables to establish causal relationships, when
possible. Also, the focus of the study was college students in
the United States, however the sample was non-probability,
and drawn from two large public universities in different
parts of the country, so should not be taken as representative
of all American college students. However, mental health
problems, and heightened stress in particular, are rampant on
American college campuses (Beiter et al., 2015; Francis and
Horn, 2017), and prior literature demonstrates media use is
a common coping tactic for this audience (Prestin and Nabi,
2020). More broadly, drawing inferences from these data about
other populations’ media use and psychological well-being
in the wake of the pandemic should be met with caution.
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However, the COVID-19 crisis and the ensuing policies of social
distancing and mass closures impacted people all around the
globe. Preliminary reports suggest media demand and pandemic-
related media content consumption in particular increased across
the United States (Sutton, 2020; Weissbrot, 2020) and elsewhere
(Gold, 2020; Szalai and Jarvey, 2020). The results reported here, at
a minimum, speak to this broader context, and point to continued
avenues for inquiry exploring the variety of ways people use
media to cope with new stresses and anxieties.

In regard to our measures, a recent study (Shaw et al.,
2020) illustrated that self-reports of media use tend to inflate
relationships with psychological well-being variables, compared
to unobtrusive tracking of device usage. We attempted to mitigate
the limitations of self-reported media use by asking participants
about a variety of specific media platforms, and asked them
to report average daily hours for each platform in the context
of social distancing, however we note this as a limitation.
Additionally, our measure did not allow for specific probing into
the use of media multitasking, or to separate multitasking from
solo media use. We believe that the media exposure scores in
our data may in many cases reflect the accumulation of multiple
media which were used concurrently. In this way, our measure
does validly assess the extent and intensity of media exposure,
but less so the precise hours and minutes devoted to media versus
non-media activities.

Finally, we would note that some effect sizes in the study
were small. We would hesitate to describe small effect sizes as a
limitation, as the effect sizes may reflect the true parameter in the
population, particularly when dealing with distal effects such as
those of trait variables on state appraisals. That said, we would
caution overinterpretation of our results where the dataset values
are close to zero, without subsequent replication of these findings
with a larger sample. Similarly, we would caution that including
multiple testing of mediators and moderators in one study may
have led to alpha error inflation. Again, future work to replicate
these findings is needed, particularly to lend robust estimation to
our model parameters. A separate point with regard to effect sizes
is the extent to which these effects are practically consequential.
Small to medium effect sizes suggest that media played a modest
role in university students’ well-being during the initial stage of
COVID-19. Media are one piece in the puzzle of coping and well-
being, especially during a complex and dynamic situation such as
a global pandemic.

CONCLUSION

Media may be a productive tool for strategic coping, however
it is not a panacea. The findings reported here demonstrate
users’ traits and motivations interact with media use behavior
to influence functional and dysfunctional outcomes of media-
based coping, and results clearly demonstrate a range of
coping styles may be associated with media use. Continued
exploration of different media-based coping strategies employed
by individuals—and their unique contributions to stress and
anxiety reduction and increased well-being in times of crisis—
may elucidate long-standing conflicting findings relating media
use with both detrimental and positive psychological outcomes,
and better explicate the ways in which media use may be adaptive
or maladaptive, based on users’ individual traits, needs, selections
and motivations.
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During the outbreak of COVID-19, information on the epidemic inundated people’s lives
and led to negative emotions (e.g., tension, anxiety, and fear) in many people. This
study aims to explore the effect of various emotions on prosocial tendencies during
the COVID-19 outbreak and the moderating effect of the severity of the epidemic. We
explore these effects by conducting a text analysis of the content of posts by 387,730
Weibo users. The results show that the severity of the epidemic promotes prosocial
tendencies; anger motivates prosocial tendencies significantly; and the severity of the
epidemic moderates the effects of three emotions—anger, sadness, and surprise—
on prosocial tendencies. These findings provide a reference for exploring the positive
significance of major disasters.

Keywords: COVID-19, positive emotion, negative emotion, prosocial tendency, big data

INTRODUCTION

Since December 2019, the prevalence of the coronavirus disease 2019 (COVID-19) has grown
exponentially. On January 20, 2020, the National Health Commission of the People’s Republic of
China announced a comprehensive upgrade in the prevention and control of the epidemic. Since
then, COVID-19 has attracted extensive attention in China with an enormous number of searches
and discussions on social media platforms. During the COVID-19 outbreak, people’s lives have
been inundated with epidemic-related information. Thus, it was inevitable that negative emotions
such as tension, anxiety, and fear would arise in those affected by the epidemic (Bao et al., 2020).
Simultaneously, news of more efficient measures to bring the epidemic under control coupled with
touching stories of the medical staff reported in the media spread warmth and hope among the
public. Under the influence of these emotions, various prosocial behaviors have been observed
during the epidemic. For example, people worldwide have donated money or protective equipment
to help prevent the spread of the virus. Thousands of medical staff have volunteered to travel to
areas with severe outbreaks to assist with treatment. Prosocial behavior contributes to preventing
the spread of an epidemic and improving people’s mental health (Yang et al., 2018). Furthermore,
the public’s prosocial tendencies may reduce the social unrest caused by major disasters and help to
maintain social stability.
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From a macro perspective, we define prosocial tendencies as
the degree of prosocial attitude or action in a given population
that is then reflected on social network platforms. Although
people who post about some prosocial acts or topics may be the
sender or recipient of the prosocial act, we focused on words
that reflect prosocial tendencies and extracted them from the
post’s text. It is essential to explore the relationship between
people’s multiple emotions and prosocial tendencies during this
epidemic. The government and relevant agencies can then take
this information and monitor the public’s emotions so as to
regulate prosocial tendencies; they can do this by adjusting
people’s emotions so as to promote groups’ prosocial tendencies
and prevent the decrease of prosocial tendencies.

Research on Disaster and Prosocial
Behavior
Undoubtedly, the effects of COVID-19 amount to a human
disaster. A large body of research suggests that trauma or
disaster experience leads to a widespread increase in prosocial
behaviors such as volunteering and/or donating money or other
material goods and services (Frazier et al., 2013). For example,
after the 9/11 terrorist attack, it was reported that 35–62% of
undergraduates engaged in various volunteer behaviors such
as donating blood, contributing money to help victims, and
praying (Piferi et al., 2006). In a study on collective trauma,
Hurricane Hugo victims reported more helping behavior than
non-victims (Kaniasty and Norris, 1995). Additionally, Rao et al.
(2011) found that the degree of prosocial behavior increased
proportionately with increasing levels of residential devastation
during the Wenchuan earthquake, the effect of which lasted for at
least one year. When considering situational demands (Vollhardt,
2009), it appears that the more severe the disaster, the higher the
number of opportunities and requirements to help others. Taking
these findings together, Hypothesis 1 is that the severity of the
epidemic increases prosocial tendencies.

Research on Emotions and Prosocial
Behavior
The relationship between emotions and prosocial behavior
is complicated. Previous studies have primarily explored the
relationship between positive/negative emotions and helping
behaviors based on emotional valence (Forgas et al., 2008). Many
studies have found that positive emotions promote prosocial
behaviors. The meta-analysis results of Carlson et al. (1988)
showed that a majority of positive emotion contributes to helping
behaviors, while the impact of negative emotions on prosocial
behavior remains controversial. For instance, anger motivates
others’ prosocial behavior by making threats of malicious
behavior (van Doorn et al., 2014). The influence of dispositional
sadness and negative emotions such as anger on sympathy and
prosocial behavior differs (Edwards et al., 2015). Lerner and
Keltner (2000) proposed the Appraisal Tendency Framework
(ATF) to explain the distinct effects of negative emotions: it
posits that the influence of emotions on decision-making is
reflected more in the types of emotions, rather than their
valence. Through the appraisal tendency, inspired by its core

evaluation subject, specific emotions affect individuals’ behavioral
decisions (e.g., helping decisions). According to this framework,
although both anger and sadness have a negative valence,
appraisals of individual control of adverse events characterize
anger and appraisals of situational control of negative events
characterize sadness (Keltner et al., 1993; Lerner and Keltner,
2000). Considering the distinct roles of emotions in behavior,
Hypothesis 2 is that emotions differently predict prosocial
tendencies. Specifically, negative emotions such as sadness and
anger have opposite influences on prosocial tendencies: sadness
tends to lead to avoidance and negatively predicts prosocial
tendencies, whereas anger is focused on external objects and
tends to positively predict prosocial tendencies.

However, the Appraisal Tendency Framework does not
clearly explain the mechanism of how emotions affect prosocial
behavior; the Mood-Behavior Model (MBM) proposed by
Gendolla (2000) further explains this process. The MBM posits
that emotion mainly affects prosocial behavior by influencing
behavioral preferences and interests based on a hedonic motive,
the informational effects on behavior-related judgments and
appraisals, and the interaction between the two. It is important
to note that this theory is presented in the context of a non-
threatening situation. Based on this, we will further explore
the relationship between emotion and prosociality under the
influence of COVID-19 and test the explanatory power of the
Appraisal Tendency Framework and the Mood-Behavior Model
under the condition of demand.

Effect of Emotion on Prosocial Behavior
Under the Influence of Disaster Severity
The phenomenon referred to as altruism born of suffering (ABS;
Vollhardt, 2009) explains that encoding control moderates the
relationship between negative emotions caused by suffering and
prosocial behavior; this suggests a motivational modulation of
prosocial behaviors (Vollhardt, 2009). The phenomenon referred
to as required helpfulness arises in extreme situations of high
stress and danger in which situational demands may trigger
the motivation to help. Broadly, suffering implies situations in
which people are required to help others (Southwick et al., 2005;
Vollhardt, 2009). Based on the above theories, Hypothesis 3
is that the severity of the epidemic moderates the relationship
between emotions and prosocial tendencies. The more severe
the epidemic, the greater the relationship between emotions and
prosocial tendencies.

The Current Study
The current study aims to explore the effects of emotions and
their interactions with the severity of the epidemic on prosocial
tendencies during the COVID-19 outbreak. Six basic emotions
(happiness, anger, sadness, fear, disgust, and surprise) proposed
by Ekman (1992) and prosocial tendencies were assessed from
the big textual data of Sina Weibo, the biggest and most
popular public social media platform in China. Using text mining
methods, researchers can explore the relationship between public
emotions, prosocial tendencies, and the severity of the epidemic
from a macro and comprehensive perspective. Text mining is
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a new research area in psychology that looks at the human
mind and behaviors using web search data (Asur and Huberman,
2010; Wilson et al., 2012). At present, researchers have used
the method to measure suicidal behavior, mental health, social
prejudice, social inequality, and public responses to policies
(Lai et al., 2017). When exploring psychological and behavioral
characteristics in an epidemic situation, the strengths of big
data mining are strong objectivity, high real-time, and ecological
validity due to large sample size (Lai et al., 2017). In comparison,
traditional questionnaire-based methods are time-consuming
and small scale (Lai et al., 2017). Thus, big data methods are more
suitable for this study.

MATERIALS AND METHODS

Emotion and Prosocial Detection From
Text
Detecting emotions from text is a task of computational
linguistics. At present, academia has proposed a variety of
technologies to accomplish this task. This study adopts a
similar method to WordNet Affect presence discussed in
Strapparava and Mihalcea (2008). This method judges the
emotions communicated in a sentence based on whether it
contains words in the emotion dictionary. Because this method
is simple and effective, it is often used as a benchmark method to
test the effectiveness of dictionaries (Staiano and Guerini, 2014)
or compare newly proposed technologies (Rout et al., 2018).
A similar method of measuring prosocial tendencies was used in
this study (Frimer et al., 2014, 2015).

Data Collection
In this study, the data were sourced from Sina Weibo.
Specifically, COVID-19 related messages posted from January 20
to February 29, 2020 and containing the keyword “pneumonia”
were obtained using web crawler technology. Initially, 745,153
Weibo posts by 411,235 users were gathered. After excluding
the content from official verified accounts, 569,846 original
messages posted by 387,730 users (37.4% male and 62.6% female)
remained. Users’ identification markers were deleted and the
posts were quantified through text analysis to carry out data
de-identification. Since reposted Weibo content does not reflect
a user’s own opinion, we retained only the comments attached
to the repost. Also, we referred to the daily confirmed cases
published by the National Health Commission of the People’s
Republic of China as an index for the severity of the epidemic.
All the posts and data used in the study were disclosed to
the public (see Supplementary Materials). Ethical approval was
obtained for this study.

Experimental Materials
The Affective Lexicon Ontology
The Affective Lexicon Ontology, based on Ekman’s classification
system of six basic emotions is commonly used in Chinese text
emotion analysis (Ekman, 1992; Xu et al., 2008). The major
dimensions of emotions—happiness, anger, sadness, fear, disgust,
and surprise—were used in this study.

Prosocial Lexicon
Even though a useful dictionary containing prosocial words exists
in the English language (Frimer et al., 2014, 2015), no such
dictionary exists in Chinese at present. Therefore, we constructed
a prosocial lexicon for this study. Prosocial behaviors cover a
broad range of actions intended to benefit one or more people
other than oneself, such as helping, comforting, sharing, and
cooperating (Batson and Powell, 2003). Based on the definition
of prosocial behavior, the first author collected words in the
dictionary and literature related to prosocial behavior. Next,
four undergraduate students majoring in psychology identified
prosocial words from 2,441 messages on Weibo related to
COVID-19 and then discussed to expand the previous word
pool. For example, the word “lead” generally connotes negative
influences and does not meet the prosocial definition exactly.
Next, the four coders discussed the words in the word pool,
and when up to 1/4 of the coders raise objections to a word,
the word will be deleted. In total, 171 words remained in the
pool at the end of the selection process. Subsequently, 10 senior
undergraduate psychology students were invited to rate the extent
to which these words exhibited prosocial tendencies on a 9-
point Likert scale. The higher the score, the more prosocial
the word. The inter-rater reliability for the rating was 0.78.
After deleting words that were ranked low concerning prosocial
associations (average score less than 6) and inconsistently among
the 10 raters (standard deviation larger than 2), 155 words
were retained to comprise the Prosocial Lexicon, including
“dedication”, “volunteering”, “donation”, “help”, etc. Finally,
each word’s mean score was mapped to a range of 1–9 using min-
max normalization (see Supplementary Materials for details).
We translated the prosocial lexicon into English and compared it
with the Prosocial Word Dictionary in the Linguistic Inquiry and
Word Count (LIWC) software tool. And we found that 73.55% of
the words in our lexicon appeared in the LIWC Prosocial Word
Dictionary (Frimer et al., 2014, 2015). On the whole, the Prosocial
Lexicon constructed in this study was found to be valid.

Data Processing and Statistical Analyses
The words in the lexicon were added to the custom dictionary
in Jieba to improve the accuracy of segmentation, after which
the Jieba package in Python (Sun, 2012) was used to segment
the text to obtain words. Following this, the emotion and
prosocial scores for each Weibo text were calculated. Specifically,
the text was traversed and the frequency of each word in the
lexicons was calculated. Next, the frequency of each word was
weighed by its rating in the lexicons: for words in the prosocial
lexicon, the ratings refer to the average ratings of prosociality of
words obtained from raters; for words in the emotion lexicon,
the rating is directly obtained from the emotion lexicon. The
weighted frequency of each word was then accumulated to
form the score of each dimension in prosocial tendencies and
emotions. The weighted frequencies of words following negative
words such as “rarely” and “not” were reversed before being
accumulated. Finally, the daily average emotional scores and
prosocial scores per Weibo were obtained. The daily average
score is an indicator that reflects the prosocial tendencies and
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emotions per day. The higher the daily prosocial score, the
stronger the prosocial tendencies. Similarly, the higher the
emotion score of a particular dimension (e.g., happiness), the
stronger the corresponding emotion. The number of days for
the study was 41, and the number of Weibo posts participating
in the calculation every day ranged from 847 to 18,364, with
an average of 13,898.7. Next, these indicators were analyzed
using SPSS ver. 26.0. The moderating model analyses were
constructed using Hayes’s (2013) PROCESS macro (Model 1),
with all variables standardized. The bootstrap method was used to
test the significance of each effect and a robust standard deviation
of parameter estimation was obtained (Hayes, 2013).

RESULTS

Preliminary Analyses
The means, standard deviations (SD), and correlations for six
basic emotions, prosocial tendency, and severity of the epidemic
are reported in Table 1. The severity of the epidemic correlated
positively and significantly with prosocial scores but not with any
of the emotions. Among the basic emotions, only fear correlated
negatively with prosocial scores.

Main Effects of Emotions and Epidemic
Severity on Prosocial Tendencies
Multiple regressions were constructed to examine the influence
of emotions and epidemic severity on prosocial tendencies.
Each emotion was analyzed independently. Specifically, each
specific emotion and epidemic severity was entered first as an
independent predictor of the prosocial score in the regression.
Next, a product term of the two predictors was entered. Both
emotion and prosocial scores were standardized before forming
the product term (Aiken and West, 1991). The results of each
regression formulation are presented in Table 2.

The effect of the severity of the epidemic was statistically
significant in four out of six regression models, namely anger,
sadness, disgust, and surprise. The severity of the epidemic
positively correlated with prosocial tendencies in all six emotion
regression models.

Concerning the effect of emotions on prosocial tendencies,
only anger was significant among the six basic emotions. Anger

positively predicted prosocial scores. Other negative emotions
(e.g., sadness, fear, and disgust), positive emotions (happiness),
and surprise had no effect on prosocial scores.

The Moderating Role of Epidemic
Severity on the Relationship Between
Emotions and Prosocial Tendencies
Figure 1A presents the influence of emotions (anger, sadness,
surprise) on prosocial tendencies, with the severity of the
pandemic as a moderator. The interaction between emotions
(anger, sadness, or surprise) and the severity of the epidemic on
prosocial tendencies was significant, suggesting that the severity
of the epidemic moderated the impact of these three emotions on
prosocial tendencies. Simple slope analysis was used to analyze
further the moderating mechanism of epidemic severity on these
emotions. We divided the severity of the epidemic into high and
low groups according to M ± 1SD [high group = M + 1SD,
low group = M−1SD or the minimum score of daily newly
confirmed cases (77)], to examine the specific effects of anger,
sadness, and surprise on prosocial scores at different severity
levels of the epidemic.

In the prediction model for anger, both the main effect of anger
and the severity of the epidemic were significant. The interaction
term of anger and epidemic severity positively predicted prosocial
scores, indicating that the severity of the epidemic had a
moderating effect on the impact of anger on prosocial tendencies.
As depicted in Figure 1B, simple slope analyses showed that the
relationship between anger and prosocial scores was significant
at a high level of epidemic severity (simple slope = 1.22, t = 2.62,
p = 0.013), and non-significant at a low level of epidemic severity
(simple slope =−0.16, t =−0.57, p = 0.574).

In terms of sadness, the interaction term of sadness and
epidemic severity significantly and negatively predict prosocial
tendencies, which suggested that the severity of the epidemic
played a moderating role in the effect of sadness on prosocial
tendencies. As depicted in Figure 1C, sadness had a significant
negative effect on prosocial scores when the severity of the
epidemic was high (simple slope = −0.69, t = −2.31, p = 0.027),
while no such effect was found when the epidemic severity was
low (simple slope = 0.34, t = 1.87, p = 0.069). Interestingly,
concerning the effects of two negative emotions, anger predicted

TABLE 1 | Descriptive statistics and correlations of variables (N = 41).

Variables M SD 1 2 3 4 5 6 7 8

(1) Epidemic severity 1929.68 2325.36 1

(2) Prosocial scores 3.68 1.53 0.31* 1

(3) Happiness 1.93 0.47 −0.06 −0.05 1

(4) Anger 0.18 0.09 −0.17 0.26 0.40** 1

(5) Sadness 0.99 0.28 0.24 0.11 0.07 −0.06 1

(6) Fear 3.41 1.25 −0.25 −0.37* 0.09 0.31* −0.40** 1

(7) Disgust 2.92 0.49 −0.09 −0.10 0.48** 0.48** 0.18 0.23 1

(8) Surprise 0.14 0.08 0.28 −0.06 −0.02 −0.03 0.20 −0.18 0.27 1

*p < 0.05. **p < 0.01. The data were analyzed using the daily average emotional scores, average prosocial scores, and newly confirmed cases. The total number of days
is 41 (N = 41).
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TABLE 2 | The results of the six moderate regressions (N = 41).

Model Dependent variable Independent variable R2 F B SE t p 95%CI

Model 1 Prosocial scores Intercept 0.12 1.66 −0.02 0.15 −0.11 0.914 [−0.33, 0.29]

Happiness −0.09 0.17 −0.56 0.579 [−0.44, 0.25]

Epidemic severity 0.26 0.16 1.64 0.110 [−0.06, 0.59]

Happiness × Epidemic severity −0.27 0.28 −0.96 0.341 [−0.84, 0.30]

Model 2 Prosocial scores Intercept 0.28 4.74** 0.13 0.15 0.85 0.399 [−0.18, 0.44]

Anger 0.45 0.16 2.92 0.006 [0.14, 0.77]

Epidemic severity 0.79 0.25 3.13 0.003 [0.28, 1.30]

Anger × Epidemic severity 0.77 0.38 2.02 0.050 [0.00, 1.53]

Model 3 Prosocial scores Intercept 0.25 4.21* 0.13 0.15 0.91 0.369 [−0.17, 0.44]

Sadness −0.12 0.16 −0.75 0.460 [−0.43, 0.20]

Epidemic severity 0.70 0.20 3.42 0.002 [0.28, 1.11]

Sadness × Epidemic severity −0.57 0.21 −2.79 0.008 [−0.99, −0.16]

Model 4 Prosocial scores Intercept 0.19 2.94* −0.04 0.16 0.22 0.831 [−0.30, 0.37]

Fear −0.26 0.19 −1.37 0.180 [−0.64, 0.13]

Epidemic severity 0.24 0.15 1.54 0.132 [−0.07, 0.54]

Fear × Epidemic severity 0.14 0.30 0.48 0.634 [−0.46, 0.75]

Model 5 Prosocial scores Intercept 0.13 1.85 0.03 0.15 0.20 0.845 [−0.28, 0.34]

Disgust −0.01 0.16 −0.07 0.942 [−0.34, 0.32]

Epidemic severity 0.42 0.19 2.26 0.030 [0.04, 0.80]

Disgust × Epidemic severity 0.36 0.32 1.12 0.269 [−0.29, 1.00]

Model 6 Prosocial scores Intercept 0.33 6.21** 0.17 0.14 1.21 0.233 [−0.12, 0.46]

Surprise −0.11 0.14 −0.79 0.433 [−0.40, 0.17]

Epidemic severity 0.91 0.21 4.28 < 0.001 [0.48, 1.33]

Surprise × Epidemic severity −0.62 0.18 −3.46 0.001 [−0.99, −0.26]

*p < 0.05. **p < 0.01. The data were analyzed using the daily average emotional scores, average prosocial scores, and newly confirmed cases. The total number of days
is 41 (N = 41).

prosocial tendencies in the opposite direction to sadness. The
effect of anger on prosocial scores differed from that of sadness
under diverse epidemic severity conditions.

Unexpectedly, the main effect of epidemic severity was
significant, while the effect of surprise on prosocial scores
was not. However, the interaction between surprise and
epidemic severity negatively and significantly predicted prosocial
tendencies, with epidemic severity having a moderating influence
on the effect of surprise on prosocial tendencies. As depicted in
Figure 1D, the relationship between surprise and prosocial scores
was negative when the severity of the epidemic was high (simple
slope =−0.74, t =−3.39, p = 0.002), but this relationship became
non-significant when the severity of the epidemic was low (simple
slope = 0.39, t = 1.83, p = 0.075).

DISCUSSION

In this study, we investigated the impact of emotions on prosocial
tendencies and the moderating role of the severity of the
epidemic. We did so by analyzing Weibo text data.

The correlation analysis demonstrates that the more fear
people feel, the less prosocial they are. Excessive fear may weaken
an individual’s empathy toward others and hinder the generation
of prosocial behaviors (Eisenberg, 2002). Nevertheless, six
emotions were not significantly correlated with the severity of
the epidemic. The results show a significant main effect of

epidemic severity on prosocial tendencies, suggesting that the
increased severity of the epidemic motivates prosocial tendencies.
As the epidemic becomes more severe, the prosocial tendencies
of people with different emotions increase. Since the outbreak of
the COVID-19 epidemic, many deeds of assistance have emerged.
For example, people all over the country donated money
and protective equipment to help fight the virus. Community
volunteers spontaneously transported supplies and took care of
the children of medical staff. Psychological counselors offered
online psychological assistance to people who had experienced
trauma or lost loved ones. As per the Altruism Born of Suffering
(Vollhardt, 2009), people exhibit more prosocial behaviors in
disaster situations. This is reflected in the case of the COVID-
19 epidemic where prosocial tendencies increased significantly
in response to the demand for materials such as protective
equipment. This result supports Hypothesis 1—that the severity
of the epidemic increases prosocial tendencies and is similar to
the findings of Rao et al. (2011) concerning prosocial behavior in
the aftermath of an earthquake.

Anger had a significant main effect on prosocial tendencies as
it positively forecasted the public’s overall prosocial tendencies
during the epidemic. The results indicate that the angrier people
are, the higher their tendencies toward prosocial behavior. This
finding is consistent with those of previous studies. For instance,
the threat of malicious behavior following anger motivated
prosocial behavior (e.g., cooperation) in others (van Doorn et al.,
2014). According to the Mood-Behavior Model (Gendolla, 2000),
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FIGURE 1 | (A)The moderating model of the influence of emotions on prosocial tendencies. (B) The effects of epidemic severity on the relationship between anger
and prosocial tendencies. (C) The effects of epidemic severity on the relationship between sadness and prosocial tendencies. (D) The effects of epidemic severity on
the relationship between surprise and prosocial tendencies. (B–D) The severity of the epidemic was divided into high (M + 1SD) and low groups (M–1SD, or the
minimum score).

angry individuals may blame the outbreak of the epidemic on
others and the environment. These angry individuals become
more involved in world events and pay more attention to the
development of the group to which they belong, thus inspiring an
increase in prosocial tendencies. Lv (2017) found that the greater
the anger from inter-groups threat, the higher the inclination
toward extreme pro-group behaviors. In other words, when the
anger felt by an individual is caused by the threat of harm to the
group to which they belong, it is more likely to inspire prosocial
motives. Conversely, when a threat is directed at individuals
rather than at groups, personal anger negatively predicts extreme
pro-group behavior (Lv, 2017). In line with this claim, COVID-
19 has placed society and even humankind in danger and
therefore has evoked more prosocial tendencies that point to
in-group members.

Moreover, the effect of anger on prosocial tendencies was
moderated by the severity of the epidemic. Specifically, a positive
association between anger and prosocial tendencies only exists
when the epidemic severity level is high. When the epidemic
worsened, many newly confirmed cases and deaths made

individuals feel under significant threat. The combined effect of
anger and threat resulted in individuals’ inclination to empathize,
learning about the threat posed by the potentially dangerous
environmental events, and engaging in prosocial behaviors (Silk
and House, 2011). This finding further demonstrates that anger
can be used to elicit prosocial behavior to counterbalance
the disadvantageous position in which victims find themselves
(Iyer et al., 2007; van Doorn et al., 2017).

The results suggest that sadness is a significant negative
predictor of prosocial tendencies at a high level of epidemic
severity. The experience of sadness included people’s appraisal
of unpleasantness and barriers; appraisal included a feeling of
loss of control that is central to sadness (Ellsworth and Smith,
1988). Conditions resulting from a high level of epidemic severity
threatened people and the resulting increase in sadness was
associated with lower levels of prosocial tendencies (Potts et al.,
1989). Sadness reduced the performance of individuals’ attention
tasks or narrowed their attention span, and made them more
self-focused (Albert et al., 2010). When individuals are sad
and too focused on their internal situation, prosocial behavior
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may be inhibited by over-arousal of emotions in the first place
(Wakslak et al., 2007). This result is consistent with the attention
focus pattern in which the pessimistic mood of people who
are sunk in self-absorption is likely to reduce helping behavior
(Rosenhan et al., 1981).

It is worth noting that the two negative emotions, anger
and sadness, had opposite effects on prosocial tendencies. At
a high level of epidemic severity, anger predicted prosocial
tendencies positively and significantly while sadness predicted
prosocial tendencies in a significantly negative direction. This
result supports Hypothesis 2—that emotions differently predict
prosocial tendencies. These findings demonstrate that people’s
prosocial tendencies are determined by specific types of
emotions, rather than a positive or negative emotional valence
(Lerner and Keltner, 2000).

However, our findings that anger positively predicts prosocial
tendencies and that sadness negatively predicts prosocial
tendencies differ from the findings of previous research. For
example, Kandrack and Lundberg (2014) found that sad
individuals, compared to angry individuals, donated more money
to individuals in a neutral social condition. In an emotional
autobiographical memory task, Small and Lerner (2008) found
that the group with sadness was more prosocial than the angry
group: the sad group tended to support welfare policies with
lower eligibility standards so that more people could receive
government assistance. Keltner et al. (1993) purported that
sad people were more inclined than angry people to attribute
causality to situational factors. However, it must be noted that
this study’s conditions differ from those of previous studies. The
anger and sadness in previous studies were mostly induced in
a laboratory setting that may lack ecological validity. Prosocial
behavior measurements were also limited to a few categories
(e.g., donations and welfare formulation; Small and Lerner,
2008; Kandrack and Lundberg, 2014). The context of our study
was based on a real-life epidemic and the big data mining
method was used to ensure ecological validity (Lai et al., 2017).
Interestingly, although our study found that the relationships
between sadness/anger and prosocial tendencies were not
significant at a low severity level, the predicted directions were
the same as in previous studies wherein sadness contributes to
but anger hinders prosocial tendencies (Small and Lerner, 2008;
Kandrack and Lundberg, 2014).

The basic emotion surprise may be positive or negative in
different contexts (Alm et al., 2005). This study found that
when the severity of the epidemic was high, surprise negatively
predicted prosocial tendencies. As the epidemic became severe,
the environment posed a significant threat to people. Thus,
when people thought that their ability to control the situation
was lower than expected, they were surprised and this over-
arousal emotion may have inhibited helpfulness (Fabes et al.,
1993). Moreover, the surprise emotion may have induced
individuals to focus their attention on their own situation.
As per the informational mood impact in Attention Focus
Patterns (Rosenhan et al., 1981) and the Mood-Behavior Model
(Gendolla, 2000), surprise is less likely to produce prosocial
behavior when individuals pay more attention to themselves

than to others. However, this finding contradicts Exley and
Petrie’s (2018) finding that a request for a donation that
was expected instead of surprising could decrease prosocial
behavior. Notably, the element of surprise in Exley and Petrie’s
study took place in a normal societal context where people
could freely decide whether to help, whereas the element of
surprise in our study occurred in the more dangerous context
of the COVID-19 epidemic where the desperation of people
made prosocial tendencies imperative. Thus our findings differ
(Exley and Petrie, 2018).

In brief, this study found that the interaction between
emotions (e.g., anger, sadness, and surprise) and the severity
level of the epidemic on prosocial tendencies is significant,
thus supporting Hypothesis 3—that the severity of the epidemic
moderates the relationship between emotions and prosocial
tendencies. Although anger and sadness are both negative
emotions, they play reverse roles. Only when the severity
level of the epidemic is high is the effect of the three
emotions (anger, sadness, and surprise) on prosocial tendencies
significant. In contrast, their impact is not significant at a low
level of severity. According to Attention Focus Patterns and
the Mood-Behavior Model, this may be because people feel
more threatened in urgent and dangerous situations and this
threat affects people’s attention (Bradley, 2009), which in turn
affects the path of emotional influence on prosocial tendencies
(Rosenhan et al., 1981; Gendolla, 2000).

In summary, our findings show that during the COVID-
19 outbreak the effect of emotions (e.g., anger, sadness, and
surprise) on prosocial tendencies differed from the findings
in previous studies (Small and Lerner, 2008; Kandrack and
Lundberg, 2014; Exley and Petrie, 2018). The results may be due
to different research conditions. Most of the previous studies
were conducted in everyday situations similar to a situation
with a low level of epidemic severity and emotions (e.g.,
anger, sadness, and surprise) studied were found to influence
prosocial behavior (Small and Lerner, 2008; Kandrack and
Lundberg, 2014; Exley and Petrie, 2018). However, our study
was conducted during a high level of epidemic severity. In
this crisis and life-threatening situation, the effects of negative
emotions (anger, sadness, fear, disgust) on prosocial tendencies
are more complex and predict prosocial tendencies in different
directions and to different degrees. Our study differs from the
study of Forgas et al. (2008), which explains the relationship
between emotion and behavior from the valence dimension.
However, our results support Appraisal Tendency Framework:
the effect of valence on behavior is uncertain and emotions of the
same valence may have different effects on prosocial tendencies
(Lerner and Keltner, 2000).

This study has some limitations that can be addressed in future
studies. First, as with most text mining research, the current study
used the “bag of words” method when processing text, which
results in some loss of useful information (Qin et al., 2016).
Second, as our prosocial lexicon was established in the context
of the epidemic, the words it contains need to be specified in the
future to make the lexicon more widely applicable. For example,
it is useful to identify the prosocial tendencies of words as actions
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or intentions, as senders or recipients, and the agent as an
individual or group. Third, the prosocial tendencies in this study
are related more to in-group behaviors than out-group behaviors.
It is a challenge of future research to distinguish prosocial
tendencies between the in-group and the out-group individual.
The basis for dividing groups may include the diagnosis status of
COVID-19 and so on. Fourth, our prosocial tendency variable
reflects prosocial behavior to a certain extent, but there is still
difference between them. Besides, methods to measure prosocial
tendencies or behaviors also differ and may not be directly
comparable. Subsequent studies on prosocial behavior could be
conducted using experimental methods to verify our results. For
example, researchers could investigate the effect of emotions on
prosocial behavior in both normal and threatening conditions.

This study elucidates the influence of emotion on prosocial
tendencies during the severe phase of the COVID-19 epidemic.
Based on our findings, we offer the following recommendations
to people:

Concerning individuals, if and when severe major crises,
like the COVID-19 epidemic, occur, people should pay closer
attention to their anger, sadness, surprise, and other emotions
because these emotions can help to perceive a situation sensitively
and to absorb. Concerning anger, when people are angry during
the outbreak of COVID-19 epidemic, they are advised to put
more focus on the outside world, focus on the community’s
requirements, and promote prosocial tendencies. Concerning the
emotions of sadness and surprise, people should not pay too
much attention to themselves and instead redirect these emotions
toward others in a positive way. This will also decrease the
negative impact of these emotions on themselves and others.

Concerning society at large, our findings provide insights into
the public’s psychological and behavioral states during a major
crisis and a scientific basis for public policy formulation.

DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included
in the article/Supplementary Material, further inquiries can be
directed to the corresponding author/s.

AUTHOR CONTRIBUTIONS

YY contributed to conceptualization, methodology, formal
analysis, investigation, visualization, project administration,
writing-original draft, and writing-review and editing. TL
contributed to data curation, investigation, software, writing-
original draft, and writing-review and editing. CL contributed
to conceptualization, methodology, supervision, and writing-
review and editing. DX contributed to conceptualization, funding
acquisition, resources, supervision, and writing-review and
editing. All authors contributed to the article and approved the
submitted version.

FUNDING

This work was supported by Youth Foundation in Humanity and
Social Science of Ministry of Education of China (19YJCZH204)
and the National Undergraduate Innovation and
Entrepreneurship Training Program (201910337033).

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fpsyg.
2020.588701/full#supplementary-material

REFERENCES
Aiken, L. S., and West, S. G. (1991). Multiple Regression: Testing and Interpreting

Interactions. Thousand Oaks, CA: SAGE Publications.
Albert, J., López-Martín, S., and Carretié, L. (2010). Emotional context modulates

response inhibition: neural and behavioral data. Neuroimage 49, 914–921. doi:
10.1016/j.neuroimage.2009.08.045

Alm, C. O., Roth, D., and Sproat, R. (2005). Emotions from text: machine learning
for text-based emotion prediction. Paper Presented at the Proceeding of the
Conference on Human Language Technology and Empirical Methods in Natural
Language Processing, British Columbia.

Asur, S., and Huberman, B. (2010). Predicting the future with social
media. Paper presented at the Proceedings of the 2010 IEEE/WIC/ACM
International Conference on Web Intelligence and Intelligent Agent Technology,
Toronto, ON.

Bao, Y., Sun, Y., Meng, S., Shi, J., and Lu, L. (2020). 2019-nCoV epidemic: address
mental health care to empower society. Lancet 395, e37–e38. doi: 10.1016/
S0140-6736(20)30309-3

Batson, C. D., and Powell, A. A. (2003). Altruism and Prosocial Behavior. Hoboken,
NJ: John Wiley & Sons, Inc.

Bradley, M. M. (2009). Natural selective attention: orienting and emotion.
Psychophysiology 46, 1–11. doi: 10.1111/j.1469-8986.2008.00702.x

Carlson, M., Charlin, V., and Miller, N. (1988). Positive mood and helping
behavior: a test of six hypotheses. J. Pers. Soc. Psychol. 55, 211–229. doi: 10.1037/
0022-3514.55.2.211

Edwards, A., Eisenberg, N., Spinrad, T. L., Reiser, M., Eggum-Wilkens, N. D.,
and Liew, J. (2015). Predicting sympathy and prosocial behavior from young
Children’s dispositional sadness: predicting sympathy and prosocial behavior.
Soc. Dev. 24, 76–94. doi: 10.1111/sode.12084

Eisenberg, N. (2002). Distinctions among various modes of empathy-related
reactions: a matter of importance in humans. Behav. Brain Sci. 25, 33–34.
doi: 10.1017/S0140525X02350015

Ekman, P. (1992). An argument for basic emotions. Cogn. Emot. 6, 169–200.
doi: 10.1080/02699939208411068

Ellsworth, P. C., and Smith, C. A. (1988). From appraisal to emotion:
differences among unpleasant feelings. Motiv. Emot. 12, 271–302. doi: 10.1007/
BF00993115

Exley, C. L., and Petrie, R. (2018). The impact of a surprise donation ask. J. Public
Econ. 158, 152–167. doi: 10.1016/j.jpubeco.2017.12.015

Fabes, R. A., Eisenberg, N., and Eisenbud, L. (1993). Behavioral and physiological
correlates of children’s reactions to others in distress. Dev. Psychol. 29, 655–663.
doi: 10.1037/0012-1649.29.4.655

Forgas, J. P., Dunn, E., and Granland, S. (2008). Are you being served? An
unobtrusive experiment of affective influences on helping in a department store.
Eur. J. Soc. Psychol. 38, 333–342. doi: 10.1002/ejsp.455

Frazier, P., Greer, C., Gabrielsen, S., Tennen, H., Park, C., and Tomich, P. (2013).
The relation between trauma exposure and prosocial behavior. Psychol. Trauma
Theory Res. Pract. Policy 5, 286–294. doi: 10.1037/a0027255

Frimer, J. A., Aquino, K., Gebauer, J. E., Zhu, L., and Oakes, H. (2015). A decline
in prosocial language helps explain public disapproval of the US Congress.

Frontiers in Psychology | www.frontiersin.org 8 December 2020 | Volume 11 | Article 588701551

https://www.frontiersin.org/articles/10.3389/fpsyg.2020.588701/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyg.2020.588701/full#supplementary-material
https://doi.org/10.1016/j.neuroimage.2009.08.045
https://doi.org/10.1016/j.neuroimage.2009.08.045
https://doi.org/10.1016/S0140-6736(20)30309-3
https://doi.org/10.1016/S0140-6736(20)30309-3
https://doi.org/10.1111/j.1469-8986.2008.00702.x
https://doi.org/10.1037/0022-3514.55.2.211
https://doi.org/10.1037/0022-3514.55.2.211
https://doi.org/10.1111/sode.12084
https://doi.org/10.1017/S0140525X02350015
https://doi.org/10.1080/02699939208411068
https://doi.org/10.1007/BF00993115
https://doi.org/10.1007/BF00993115
https://doi.org/10.1016/j.jpubeco.2017.12.015
https://doi.org/10.1037/0012-1649.29.4.655
https://doi.org/10.1002/ejsp.455
https://doi.org/10.1037/a0027255
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-588701 December 18, 2020 Time: 14:29 # 9

Ye et al. Emotion, Prosocial Tendency, and COVID-19

Proc. Natl. Acad. Sci. U.S.A. 112, 6591–6594. doi: 10.1073/pnas.150035
5112

Frimer, J. A., Schaefer, N. K., and Oakes, H. (2014). Moral actor, selfish agent.
J. Pers. Soc. Psychol. 106, 790–802. doi: 10.1037/a0036040

Gendolla, G. H. E. (2000). On the impact of mood on behavior: an integrative
theory and a review. Rev. Gen. Psychol. 4, 378–408. doi: 10.1037/1089-2680.4.
4.378

Hayes, A. F. (2013). Introduction to Mediation, Moderation, and Conditional
Process Analysis: A Regression-based Approach. New York, NY: Guilford
Press.

Iyer, A., Schmader, T., and Lickel, B. (2007). Why individuals protest the perceived
transgressions of their country: the role of anger, shame, and guilt. Pers. Soc.
Psychol. Bull. 33, 572–587. doi: 10.1177/0146167206297402

Kandrack, R., and Lundberg, G. (2014). On the influence of emotion on decision
making: the case of charitable giving. Stud. Comp. Intell. 502, 57–73. doi: 10.
1007/978-3-642-39307-5_3

Kaniasty, K., and Norris, F. H. (1995). In search of altruistic community: patterns
of social support mobilization following Hurricane Hugo. Am. J. Community
Psychol. 23, 447–477. doi: 10.1007/BF02506964

Keltner, D., Ellsworth, P. C., and Edwards, K. (1993). Beyond simple pessimism:
effects of sadness and anger on social perception. J. Pers. Soc. Psychol. 64,
740–752. doi: 10.1037//0022-3514.64.5.740

Lai, K., Lee, Y. X., Chen, H., and Yu, R. (2017). Research on web search behavior:
how online query data inform social psychology. Cyberpsychol. Behav. Soc.
Network. 20, 596–602. doi: 10.1089/cyber.2017.0261

Lerner, J. S., and Keltner, D. (2000). Beyond valence: toward a model of emotion-
specific influences on judgement and choice. Cogn. Emot. 14, 473–493. doi:
10.1080/026999300402763

Lv, H. (2017). The Influence of Fusion Identity and Emotion on the Extremely Pro-
group Behavior in Different Threaten Context. Doctoral dissertation, Wuhan
University, Wuhan.

Piferi, R. L., Jobe, R. L., and Jones, W. H. (2006). Giving to others during national
tragedy: the effects of altruistic and egoistic motivations on long-term giving.
J. Soc. Pers. Relationships 23, 171–184. doi: 10.1177/0265407506060185

Potts, R., Camp, C., and Coyne, C. (1989). The relationship between naturally
occurring dysphoric moods, elaborative encoding, and recall performance.
Cogn. Emot. 3, 197–205. doi: 10.1080/02699938908415241

Qin, Z. C., Cong, Y. H., and Wan, T. (2016). Topic modeling of Chinese language
beyond a bag-of-words. Comp. Speech Lang. 40, 60–78. doi: 10.1016/j.csl.2016.
03.004

Rao, L. L., Han, R., Ren, X. P., Bai, X. W., Zheng, R., Liu, H. A., et al. (2011).
Disadvantage and prosocial behavior: the effects of the Wenchuan earthquake.
Evol. Hum. Behav. 32, 63–69. doi: 10.1016/j.evolhumbehav.2010.07.002

Rosenhan, D. L., Salovey, P., and Hargis, K. (1981). The joys of helping: focus of
attention mediates the impact of positive affect on altruism. J. Pers. Soc. Psychol.
40, 899–905. doi: 10.1037/0022-3514.40.5.899

Rout, J. K., Choo, K. K. R., Dash, A. K., Bakshi, S., Jena, S. K., and Williams, K. L.
(2018). A model for sentiment and emotion analysis of unstructured social
media text. Electronic Commerce Res. 18, 181–199. doi: 10.1007/s10660-017-
9257-8

Silk, J. B., and House, B. R. (2011). Evolutionary foundations of human prosocial
sentiments. Proc. Natl. Acad. Sci. U.S.A. 108(Suppl. 2), 10910–10917. doi: 10.
1073/pnas.1100305108

Small, D. A., and Lerner, J. S. (2008). Emotional policy: personal sadness and
anger shape judgments about a welfare case. Political Psychol. 29, 149–168.
doi: 10.1111/j.1467-9221.2008.00621.x

Southwick, S. M., Vythilingam, M., and Charney, D. S. (2005). The psychobiology
of depression and resilience to stress: implications for prevention and
treatment. Annu. Rev. Clin. Psychol. 1, 255–291. doi: 10.1146/annurev.clinpsy.
1.102803.143948

Staiano, J., and Guerini, M. (2014). DepecheMood: a lexicon for emotion analysis
from crowd-annotated news. Paper Presented at the 52nd Annual Meeting of
the Association for Computational Linguistics, ACL 2014 - Proceedings of the
Conference, Baltimore, Maryland.

Strapparava, C., and Mihalcea, R. (2008). Learning to identify emotions in text.
Paper Presented at the Proceedings of the 2008 ACM symposium on Applied
computing, Fortaleza. doi: 10.1145/1363686.1364052

Sun, J. (2012). Jieba’ Chinese Word Segmentation Tool. Available online at: https:
//github.com/fxsjy/jieba (accessed March 14, 2020).

van Doorn, J., Zeelenberg, M., and Breugelmans, S. M. (2014). Anger and prosocial
behavior. Emot. Rev. 6, 261–268. doi: 10.1177/1754073914523794

van Doorn, J., Zeelenberg, M., and Breugelmans, S. M. (2017). The impact of
anger on donations to victims. Int. Rev. Victimol. 23, 303–312. doi: 10.1177/
0269758017710819

Vollhardt, J. R. (2009). Altruism born of suffering and prosocial behavior following
adverse life events: a review and conceptualization. Soc. Justice Res. 22, 53–97.
doi: 10.1007/s11211-009-0088-1

Wakslak, C. J., Jost, J. T., Tyler, T. R., and Chen, E. S. (2007). Moral
outrage mediates the dampening effect of system justification on support for
redistributive social policies. Psychol. Sci. 18, 267–274. doi: 10.1111/j.1467-9280.
2007.01887.x

Wilson, R. E., Gosling, S. D., and Graham, L. T. (2012). A review of facebook
research in the social sciences. Perspect. Psychol. Sci. 7, 203–220. doi: 10.1177/
1745691612442904

Xu, L., Lin, H., Pan, Y., Ren, H., and Chen, J. (2008). Constructing the affective
lexicon ontology. J. China Soc. Sci. Technical Inform. 27, 180–185.

Yang, Y., Zhao, H., Aidi, M., and Kou, Y. (2018). Three good deeds and three
blessings: the kindness and gratitude interventions with Chinese prisoners.
Crim. Behav. Ment. Health 28, 433–441. doi: 10.1002/cbm.2085

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Copyright © 2020 Ye, Long, Liu and Xu. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (CC BY). The use,
distribution or reproduction in other forums is permitted, provided the original
author(s) and the copyright owner(s) are credited and that the original publication
in this journal is cited, in accordance with accepted academic practice. No use,
distribution or reproduction is permitted which does not comply with these terms.

Frontiers in Psychology | www.frontiersin.org 9 December 2020 | Volume 11 | Article 588701552

https://doi.org/10.1073/pnas.1500355112
https://doi.org/10.1073/pnas.1500355112
https://doi.org/10.1037/a0036040
https://doi.org/10.1037/1089-2680.4.4.378
https://doi.org/10.1037/1089-2680.4.4.378
https://doi.org/10.1177/0146167206297402
https://doi.org/10.1007/978-3-642-39307-5_3
https://doi.org/10.1007/978-3-642-39307-5_3
https://doi.org/10.1007/BF02506964
https://doi.org/10.1037//0022-3514.64.5.740
https://doi.org/10.1089/cyber.2017.0261
https://doi.org/10.1080/026999300402763
https://doi.org/10.1080/026999300402763
https://doi.org/10.1177/0265407506060185
https://doi.org/10.1080/02699938908415241
https://doi.org/10.1016/j.csl.2016.03.004
https://doi.org/10.1016/j.csl.2016.03.004
https://doi.org/10.1016/j.evolhumbehav.2010.07.002
https://doi.org/10.1037/0022-3514.40.5.899
https://doi.org/10.1007/s10660-017-9257-8
https://doi.org/10.1007/s10660-017-9257-8
https://doi.org/10.1073/pnas.1100305108
https://doi.org/10.1073/pnas.1100305108
https://doi.org/10.1111/j.1467-9221.2008.00621.x
https://doi.org/10.1146/annurev.clinpsy.1.102803.143948
https://doi.org/10.1146/annurev.clinpsy.1.102803.143948
https://doi.org/10.1145/1363686.1364052
https://github.com/fxsjy/jieba
https://github.com/fxsjy/jieba
https://doi.org/10.1177/1754073914523794
https://doi.org/10.1177/0269758017710819
https://doi.org/10.1177/0269758017710819
https://doi.org/10.1007/s11211-009-0088-1
https://doi.org/10.1111/j.1467-9280.2007.01887.x
https://doi.org/10.1111/j.1467-9280.2007.01887.x
https://doi.org/10.1177/1745691612442904
https://doi.org/10.1177/1745691612442904
https://doi.org/10.1002/cbm.2085
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


Frontiers in Psychology | www.frontiersin.org 1 December 2020 | Volume 11 | Article 589390

ORIGINAL RESEARCH
published: 23 December 2020

doi: 10.3389/fpsyg.2020.589390

Edited by: 
Joanna Sokolowska,  

University of Social Sciences and 
Humanities, Poland

Reviewed by: 
Nichole R. Lighthall,  

University of Central Florida, 
United States

Bruna Martins-Klein,  
University of Massachusetts Amherst, 

United States

*Correspondence: 
Anthony A. Villalba  

av48@zips.uakron.edu

Specialty section: 
This article was submitted to  

Emotion Science,  
a section of the journal  
Frontiers in Psychology

Received: 30 July 2020
Accepted: 30 November 2020
Published: 23 December 2020

Citation:
Villalba AA, Stanley JT, Turner JR, 

Vale MT and Houston ML (2020) Age 
Differences in Preferences for 

Fear-Enhancing Vs. Fear-Reducing 
News in a Disease Outbreak.

Front. Psychol. 11:589390.
doi: 10.3389/fpsyg.2020.589390

Age Differences in Preferences for 
Fear-Enhancing Vs. Fear-Reducing 
News in a Disease Outbreak
Anthony A. Villalba *, Jennifer Tehan Stanley , Jennifer R. Turner , Michael T. Vale  and 
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Older adults (OA) prefer positive over negative information in a lab setting, compared to 
young adults (YA; i.e., positivity effects). The extent to which OA avoid negative events or 
information relevant for their health and safety is not clear. We first investigated age 
differences in preferences for fear-enhancing vs. fear-reducing news articles during the 
Ebola Outbreak of 2014. We were able to collect data from 15 YA and 13 OA during this 
acute health event. Compared to YA, OA were more likely to read the fear-enhancing 
article, select hand-sanitizer over lip balm, and reported greater fear of Ebola. We further 
investigated our research question during the COVID-19 pandemic with 164 YA 
(18–30 years) and 171 OA (60–80 years). Participants responded to an online survey 
about the COVID-19 pandemic across 13 days during the initial peak of the pandemic in 
the United States (U.S.). Both YA and OA preferred to read positive over negative news 
about the coronavirus, but OA were even more likely than YA to prefer the positive news 
article. No age differences in the fear of contraction were found, but OA engaged in more 
health-protective behaviors compared to YA. Although OA may not always report greater 
fear than YA or seek out negative information related to a health concern, they still engage 
in protective health behaviors. Thus, although positivity effects were observed in attention 
and emotional reports (in the COVID-19 study), OA still modified their behaviors more 
than YA (giveaway in both studies, and health-protective behavior change in the COVID-19 
study), suggesting that positivity effects did not hamper OA ability to respond to a 
health crisis.

Keywords: COVID-19, emotions and aging, positivity effects, fear and aging, behavior change, media engagement, 
social media, news media

INTRODUCTION

Few emotions exemplify evolutionary fitness as clearly as fear. Fear is primarily associated 
with inhibition (e.g., withdrawal) or avoidance (e.g., fleeing) behaviors, which can provide 
health-protective features by elevating concerns for personal safety (De Gelder et  al., 2004; 
Carver, 2006). This practical argument for the protective nature of fear forms the foundational 
crux of the negativity bias that has been documented extensively in young adults (YA) and 
children (Baumeister et  al., 2001; Vaish et  al., 2008; LoBue, 2009). Across many samples and 
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situations, YA consistently demonstrate a preference for attending 
to and remembering negative information, compared to positive, 
and this preference has implications for adaptive success 
theoretically (e.g., increased longevity; Baumeister et  al., 2001; 
Vaish et  al., 2008). In comparison, research on attentional 
deployment and memory in mid-life and later-life conveys a 
different story: older adults (OA), when compared with YA, 
prefer to engage with and remember more positive information 
over negative. Termed the positivity effect, this result has been 
replicated in numerous laboratory studies with diverse 
explanations varying from neuronal decline with age to 
motivations for enhanced well-being (Cacioppo et  al., 2011; 
Reed et  al., 2014; Carstensen and DeLiema, 2018). However, 
one question that remains is the extent to which these findings 
translate out of the lab and whether researchers can detect 
positivity effects using a major real-life event (e.g., a major 
health-related event). Similar to Ford et  al. (2018), who used 
a highly negative public event (i.e., Boston Marathon bombings), 
we sought to determine whether positivity effects would emerge 
in the context of a disease outbreak or pandemic. Specifically, 
will age differences in attention to information regarding fear-
provoking stimuli still be  found in the context of a public 
health crisis such as a disease outbreak or pandemic?

Past researchers have found that OA, compared to YA, 
demonstrate overall lower levels of fear and worry across many 
domains (e.g., environmental concerns, phobias, etc.); however, 
the opposite pattern was observed when the stimuli involved 
health risks and concerns (Powers et  al., 1992; Teachman and 
Gordon, 2009). Further, in a laboratory study, OA selectively 
attended to negative health-related information in a manner 
that mitigated negative mood outcomes, but promoted positive 
health behaviors, suggesting that OA will engage with negative 
stimuli if it serves a health-protecting benefit (Isaacowitz and 
Choi, 2012). Most of the studies investigating age differences 
in fearful responses have been hampered by the difficulty of 
inducing high levels of fear in the laboratory (e.g., Stanley 
and Isaacowitz, 2015). Therefore, the present study capitalized 
on a naturally occurring fear event to investigate age differences 
in preferences for positive information, levels of fear, and 
health-related behavior change during a health pandemic.

Two recent health-related fear events include the Ebola 
outbreak of 2014, and the ongoing COVID-19 pandemic. For 
both events, these viruses led to rapid changes in public policy, 
health and safety, and media coverage; the Centers for Disease 
Control and Prevention (CDC) issued travel warnings and 
bulletins regarding quarantines and at-risk populations (Centers 
for Disease Control and Prevention, 2020). The Ebola virus 
disease is a hemorrhagic fever with an average case fatality 
rate of 50% (World Health Organization, 2020). The novel 
coronavirus causes a respiratory disease, COVID-19, with a 
current estimated case fatality rate in the United  States (U.S.) 
of 3.5% (this rate is subject to change as we  learn more about 
the virus; Johns Hopkins University: Coronavirus Resource 
Center, n.d.). Both viruses have relatively long incubation 
periods (2–21  days for Ebola and 2–14  days for COVID-19). 
In comparison to the Ebola Outbreak of 2014, which resulted 
in 11 people being treated in the U.S. with one fatality, the 

overall health impact and loss of life from COVID-19 is much 
worse in the U.S.: by July 25, 2020, the number of U.S. deaths 
surpassed 143,000 individuals. Further, regarding COVID-19, 
OA are at heightened risk for severe illness and death (Centers 
for Disease Control and Prevention, 2020). COVID-19 is an 
airborne virus that can be contracted through near/close contact 
to someone with the virus, mainly through inhaling respiratory 
droplets (Centers for Disease Control and Prevention, 2020). 
Ebola is contracted through blood/bodily fluid contact with 
someone who has Ebola, or contact with contaminated food 
or an infected animal (Centers for Disease Control and 
Prevention, 2020). Health providers who care for those who 
have contracted Ebola are at the greatest risk for contraction.

While the COVID-19 pandemic is affecting people globally 
in a number of ways, this paper will focus on perceptions 
and fear of COVID-19  in the U.S. among YA and OA during 
the implementation of stay-at-home orders across the country. 
During the 13  days we  collected data, the number of deaths 
in the U.S. increased from just over 56,000 deaths to nearly 
81,000 deaths. Many states implemented systematic shutdowns 
of schools, businesses, and organizations, following CDC 
guidelines that recommended social distancing, wearing masks, 
and handwashing (Centers for Disease Control and Prevention, 
2020). For most states, the stay-at-home orders began in late 
March, 2020 (first statewide order was March 19, 2020) and 
extended until late April, 2020 with the intention of protecting 
those most at risk (i.e., older adults) and “flattening the curve” 
so that the hospitals would not exceed capacity to care for 
those affected (Centers for Disease Control and Prevention, 
2020). This paper will focus on the perceptions and fear of 
both Ebola and COVID-19. These events differ in the type 
of disease, contraction, and death rates in the United  States, 
disease transmission, and types of at-risk populations. However, 
both are major health-related events, with Ebola showing major 
importance in the local area of data collection, and provide 
an opportunity to investigate age differences in fear-seeking 
vs. fear-reducing behaviors. We first investigated age differences 
in attention to fearful information in the context of the Ebola 
outbreak in 2014, and then built upon that initial study, 
correcting for design limitations and power issues, to further 
investigate the same research questions during the 
COVID-19 pandemic.

Age Differences in Fear
Worry and fear manifest differently for YA vs. OA (Carstensen, 
1988; Kogan and Edelstein, 2004). For instance, while OA 
experience less intense and fewer fears compared to YA, OA 
report more worry for world issues (Kirkpatrick, 1984; Hunt 
et al., 2003). YA not only worry more overall, but their worries 
are mostly about financial and social issues (Powers et  al., 
1992). However, OA report greater fear of isolation/separation 
from loved ones, which is especially relevant during the 
COVID-19 pandemic (Kogan and Edelstein, 2004; Morrow-
Howell et  al., 2020). U.S. guidelines require that anyone who 
has contracted or been in proximity with someone who contracted 
COVID-19 be  quarantined, so OA may have more fear of 
contracting the virus due to the separation components.
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Older adults also report more worries about their general 
health compared to YA (Hunt et  al., 2003). The authors 
speculate that OA may use the feelings of fear or worry as 
a means for problem-solving, leading to more efficient problem-
solving than YA. This may explain why OA engage less in 
information seeking but engage more in behavioral change 
for health-related stimuli (Isaacowitz and Choi, 2012). However, 
during the Severe Acute Respiratory (SARS) epidemic in Hong 
Kong, worrying positively predicted health behavior changes 
for OA (Lau et  al., 2005). Therefore, it is unclear how fear 
or worry promotes or inhibits behavior change to prevent 
falling ill, specifically for OA.

In a more recent study examining COVID-19, OA reported 
higher perceived risks associated with coronavirus when 
compared to YA (Barber and Kim, 2020). These authors 
found that the relationship between worry and behavioral 
changes were observed across all age groups, however, older 
adult men were the least worried about COVID-19, and 
they also implemented the fewest number of behavior changes 
compared to the other age and gender groups. This led the 
authors to report that emotional responses to COVID-19 
are successful predictors of behavioral change responses. The 
authors also found lower worry in OA relative to YA. It 
should be noted that our hypotheses for both studies predicted 
the opposite results (OA would report greater fear and 
behavior change than YA). Our reasoning was that OA would 
be  more fearful than YA because they would feel more 
vulnerable than YA, perhaps because their immune system 
is weaker making it more difficult for them to fight off the 
disease. There are a few reasons for this contradiction between 
the Kim and Barber (2020) study findings and our hypotheses. 
First, the Kim and Barber study was not published when 
we  made our predictions, so we  could not use these data 
to inform our predictions. Second, Kim and Barber collected 
data in the same month that COVID-19 was first declared 
a pandemic by the World Health Organization (March, 2020), 
while we  collected data a month later, in late April and 
early May, 2020. It is possible that the level of worry and 
fear increased from the earliest days of the pandemic, after 
a month of increasing cases and deaths from the virus. 
Finally, while there is a lot of overlap between Kim and 
Barber’s COVID-19 worries composite measure and our 
pandemic-related fear composite measure, our measure focuses 
on health-related fears only (fear of contraction, fear of loved 
ones contracting the virus), while Kim and Barber’s measure 
also includes worries about the economy and disruptions 
to one’s lifestyle. As the literature grows in examining the 
role of fear or worry in health-related behavioral changes, 
we  aim to provide more information on the role of age 
differences in emotional functioning in predicting health-
related behaviors.

Age Differences in Attention to Negative 
Information
The impetus for the current investigation was to examine 
whether positivity effects emerge in the context of a naturally 

occurring event relevant to health and safety. Other studies 
have explored positivity effects in the same manner (Ready 
et  al., 2007; Schryer and Ross, 2014). In a laboratory study 
investigating a similar question, OA exhibited positivity effects 
by showing less engagement with negative content about skin 
cancer compared to YA, but also engaged in more health-
protective behaviors than YA after exposure to the skin cancer 
information (Isaacowitz and Choi, 2012). Although OA may 
not have dwelled on the negative information, they still seemed 
to take the information seriously, resulting in more behavior 
change to avoid negative health outcomes. Isaacowitz and Choi 
(2012) interpreted these findings as an efficient age-related 
strategy that OA use to extract important information without 
negatively impacting their moods. In contrast, YA may 
be  consuming too much negative information, resulting in 
mood disruption, which affects their ability to successfully 
engage in protective behavior change.

Our main research question is whether positivity effects 
will be evident when adults are living through a disease outbreak 
or pandemic. Socioemotional Selectivity Theory (SST) posits that 
OA prioritize emotional goals (i.e., well-being) and thus may 
be  more likely than YA to avoid negative health information 
(Carstensen et  al., 1999). Additionally, goal preferences may 
not be consistent across all contextual factors of decision making 
(Löckenhoff and Carstensen, 2004). For example, OA may 
be  more concerned about maintaining a positive mood and 
therefore avoid negative health information regarding a serious 
health threat. In one study, OA attended to and remembered 
a greater amount of positive vs. negative information about 
physicians and health care plans when compared to YA, and 
this was in part due to a limited time perspective (Löckenhoff 
and Carstensen, 2007). However, Reed and Carstensen (2012) 
explain that positivity effects do not always occur. For example, 
when OA are in contexts that require situation-specific goals, 
or if the prioritizing of emotional goals is associated with 
significant risks, then positivity effects may not be  observed. 
We consider the present study a test of this claim. Furthermore, 
the Strength and Vulnerability Integration (SAVI) model also 
describes why OA avoid, or attempt to reduce, exposure to 
material that causes emotional distress (Charles, 2010). The 
rationale for this avoidance, according to the SAVI model, is 
that OA, when experiencing high levels of emotional arousal, 
spend more time in the high arousal state and take longer to 
return to baseline, when compared to YA. Therefore, avoiding 
high arousal material or events is advantageous for OA due 
to the increased physiological toll these emotional states can 
render on OA.

In contrast to the theories presented above, OA tend to 
watch news media more than YA, despite news being mostly 
negative (Mares and Woodard, 2006; Mitchell et  al., 2016). 
The violence portrayed in TV news media elicits primarily 
negative emotions such as fear, anger, and contempt (Unz et al., 
2008). In addition, exposure to news media is related to 
increased negative stress (McNaughton-Cassill, 2001). Thus, it 
is important to understand more about how media engagement 
affects age differences in the relationship between preferences 
for affective material and behavior change.
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CURRENT STUDIES

Study 1 Age Differences in Fear During the 
Ebola Outbreak: A Feasibility Study
In 2014, during the Ebola outbreak in West Africa, we conducted 
a study to examine whether OA would attend to fearful health 
information tied to an actual current health threat (i.e., Ebola). 
We  had a unique local situation because a nurse who was 
exposed to Ebola in Dallas, Texas, visited Akron, Ohio to 
plan her wedding in October 2014, 2  days before she was 
diagnosed with Ebola after returning to Texas. Northeast Ohio 
had extensive media coverage of this situation (e.g., Gittens 
and Connor, 2014). On October 23, 2014, we  started data 
collection, 8  days after the nurse was diagnosed with Ebola, 
and concluded data collection on December 5, 2014. The 
framework and preliminary results from this feasibility study 
were extended to the current COVID-19 pandemic for the 
main study.

Hypotheses
We first hypothesized that OA would attend to fearful health-
related information about Ebola more compared to YA 
(Hypothesis 1A). The rationale for this hypothesis was that 
OA would be  motivated to increase their knowledge about 
the Ebola outbreak so they could better avoid negative health 
outcomes. This would be  an example of a task-relevant goal 
overriding the chronic goal that theoretically drives the positivity 
effect (Reed and Carstensen, 2012). For the next hypothesis, 
we  predicted that OA would be  more likely, relative to YA, to 
select hand sanitizer over lip balm in a giveaway directly after 
the study (Hypothesis 1B). For this giveaway, we  wanted to 
show that OA would be  more likely to participate in health-
protective behaviors when compared to their younger 
counterparts, consistent with Isaacowitz and Choi (2012). Next, 
we expected that OA would fear contracting Ebola more than 
would YA (Hypothesis 2), because OA might consider themselves 
more vulnerable to health threats than do YA. Lastly, 
we  hypothesized that OA would show greater health-related 
change in behaviors compared to YA (Hypothesis 3) as a result 
of OA greater fear of contracting Ebola.

Methods
Participants
Data were collected from 28 participants through psychology 
classes for young adults and the local community for older 
adults. We  were able to collect data from 15 YA (ages 18–30, 
M  =  21.20, SD  =  5.28; 33% female) and 13 OA (ages 60–80, 
M  =  68.69, SD  =  4.77; 54% female) in the immediate weeks 
following the visit from the nurse (see Figure  1A for the 
Ebola timeline).

Design and Procedure
Participants came to the lab to participate in a different study 
and were asked to wait 5  min in a waiting room. Here, they 
were told they could browse news articles open on the computer 
screen while they waited. They could choose between reading 

either a fear-enhancing article, titled, Why Ebola is so Dangerous, 
or a fear-reducing article, titled Reasons to Calm Down About 
Ebola. The presentation order of the article titles on the screen 
(left or right) was counterbalanced across participants. The 
fear-reducing article source was from the Wallstreet Journal 
(939 words), and the fear-enhancing article source was from 
the BBC-News-Africa (1,137 words). The website article sources 
were not available to participants and not specific to the local 
area. The articles were equated on positive and negative affective 
words as determined by Linguistic Inquiry Word Count software 
(Pennebaker et  al., 2015). The fear-enhancing article contained 
one image, while the fear-reducing article had no images. After 
5  min, the researcher came back into the room to tell the 
participant that they were ready to start the study. We  did 
not measure the amount of time participants spent reading 
the articles; we only collected data on which article was selected 
during the waiting period. The participants were offered a 
“give-away” of either hand sanitizer or lip balm as a thank 
you  for their patience in waiting for the study to begin. The 
intervening studies individuals participated in before responding 
to their feelings/behaviors related to Ebola consisted of studies 
on social judgments (i.e., emotion perception tasks, deceit 
detection tasks) or emotion regulation knowledge. None of 
these intervening studies intentionally induced fear or anxiety 
or relate to Ebola or disease. Each intervening study took an 
hour or less to complete. After participating in the other study, 
participants responded to four items assessing their feelings 
about contracting Ebola and behaviors they have changed in 
response to the Ebola outbreak. After completing the 
questionnaire, the researcher explained that their behaviors in 
the waiting room were actually part of a study on the Ebola 
outbreak, in combination with their responses to the Fear of 
Ebola Questionnaire, and asked for their consent to use their 
data. All participants provided informed consent and the study 
was IRB approved. As part of the debriefing, participants 
received a handout with information on Ebola from the Centers 
for Disease Control.

Measures
Ebola-Related Fear of Contraction
Participants responded to four items assessing their fear of 
contracting Ebola: “How often in the past week…Did you  fear 
that you  could contract Ebola? Did you  fear one of your loved 
ones could contract Ebola? Did you  think about Ebola?” were 
rated from 1 (Not at all) to 5 (Extremely often) and “How 
afraid are you  of contracting Ebola?” was rated from 1 (Not 
at all) to 5 (Extremely). The reliability of these four items on 
the Ebola-Related Fear of Contraction Questionnaire was α =0.79.

Ebola-Related Behavior Change
To assess whether participants changed their behaviors in 
accordance with the Ebola outbreak, we asked them to respond 
with either a “Yes” or “No” to four items: “Since the Ebola 
outbreak, have you  changed any habits? Washing Hands (yes/
no), Visiting Stores (yes/no), Air Travel (yes/no), Attending Events 
(yes/no)”. The reliability of these four items on the Ebola-Related 
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Behavior Change Questionnaire was poor, α =0.53. Ebola-related 
behavior change scores were calculated by summing the total 
amount of yes responses across all four items.

Results
Age Differences in Article and Giveaway 
Selection (Hypotheses 1A and 1B)
To examine whether there were age differences in the article 
and giveaway selections, we conducted two Pearson Chi-square 
tests. Some participants selected neither article (YA: n  =  3, 
OA: n  =  4), did not accept a giveaway item (YA: n  =  1, OA: 
n  =  2), or accepted both giveaway items (OA: n  =  1). Thus, 
these participants were not included in the respective analyses, 
leaving 12 YA (M  =  20.83  years, SD  =  3.19, 58% male) and 
nine OA (M  =  66.89  years, SD  =  2.71, 56% female) for testing 
the article selection hypothesis, and 15 YA (M  =  20.53  years, 
SD = 3.02, 66% male) and 12 OA (M = 68.83 years, SD = 4.95, 
50% female) for the giveaway selection hypothesis.

Consistent with our predictions, OA were more likely to 
choose the fear-enhancing article, while YA were more likely 
to choose the fear-reducing article, χ2(2)  =  4.07, one-tailed 
p  =  0.02, Ф  =  0.44. In addition, OA were more likely than 
YA to choose hand sanitizer over lip balm, χ2(2)  =  7.27, 

one-tailed p  =  0.03, Ф  =  0.52. Together, this suggests that OA 
attended to the fear-enhancing material and selected a health-
relevant token more than YA, which aligned with our hypotheses 
(results are depicted in Figures  2A, 3A).

Age Differences in the Fear of Ebola 
(Hypothesis 2)
To test for age differences in the fear of contracting Ebola, 
we  conducted an independent-samples t-test. OA (M  =  1.91, 
SD = 0.98) reported greater fear of contracting Ebola compared 
to YA (M = 1.23, SD = 0.36), t(26) = 2.47, one-tailed p = 0.02, 
Cohen’s d  =  0.91. Additional analyses revealed that article 
selection did not predict fear of contraction [F(1,26)  =  0.74, 
p  =  0.40, R2 = 0.03]. It is also important to note that older 
adults’ average fear of Ebola did not exceed two on a five-
point scale, suggesting that neither age group reported high 
fear of contracting Ebola, on average. Nevertheless, the pattern 
of results are consistent with our hypothesis (Figure  4A).

Age Differences in Ebola-Related Behavior 
Change (Hypothesis 3)
An independent-samples t-test comparing YA and OA on the 
Ebola-related behavior change variable was not significant 

A

B

FIGURE 1 | Major event timelines for both studies. (A) Ebola timeline and (B) COVID-19 timeline.
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t(26)  =  1.56, one-tailed p  =  0.13. Results indicate that YA 
and OA reported a similar number of behavior changes in 
response to the Ebola outbreak (YA: M  =  3.60, SD  =  0.51; 
OA: M  =  3.08, SD  =  1.19). These results were not consistent 
with our hypothesis (Figure  5A).

Discussion
Although the sample size was small, we  were interested in 
the pattern of findings to inform the design of the COVID-19 
study. We found that OA will interact with negative information 
when it is relevant to their health and safety. OA reported a 
greater fear of contracting Ebola compared to YA, and also 
engaged in greater health-protective behaviors by selecting hand 
sanitizer over lip balm comparatively. Overall, participants in 
both age groups reported low levels of fear of contracting 
Ebola. This study suggested that investigating behaviors in YA 
and OA in a naturally occurring fearful situation/event may 
be  a fruitful avenue for future research.

However, these are tentative results given the small sample 
size and lack of statistical power. We  were able to modify our 
measures to better capture age differences in disease-related 
behavior change during the COVID-19 pandemic. For example, 
we modified the disease-related behavior change measure from 
a dichotomous scale to a continuous scale to increase the 
sensitivity of our measurement (MacCallum et al., 2002). We also 
wanted to assess whether media engagement would relate to 
age differences in fear and attention to negative health 
information. In addition, in this first study participants were 

able to select none or all items in our article and giveaway 
selections, which reduced our sample size for examining 
preferences. Finally, we  wanted to test whether these findings 
would replicate during a different health-related event, especially 
an event where OA are an at-risk population. Thus, we continued 
to explore our research questions in the next study, while 
enhancing our materials and design, by examining age differences 
in fear related to the COVID-19 pandemic and assessing how 
media engagement relates to pandemic-related fear.

Study 2 Age Differences in Fear During the 
Covid-19 Pandemic
Older adults have been shown to avoid high arousal and 
negative information, perhaps as a means to promote overall 
well-being. But the question is, do these preferences persist 
when the negative information is related to a serious health 
event? Furthermore, how do preferences in information-
processing relate to protective behavior change? Study 1 showed 
that OA will engage in fear-enhancing material, yet, still engage 
in disease-related behavior change by selecting health-protective 
items when given the option (i.e., hand sanitizer over lip balm). 
However, do these findings replicate for health threats that 
are more relevant for OA than YA? Specifically, regarding 
COVID-19, OA are part of a high-risk population and avoidance 
of health-related information may be  detrimental for their 
health and safety, or even worse, result in death. Consequently, 
it is vital to understand whether OA are receiving this important 

A

B

FIGURE 2 | Age group comparisons for the preference of news article for 
both studies. (A) Preference for Ebola news articles and (B) preference for 
COVID-19 news articles.

A

B

FIGURE 3 | Age group comparisons for the giveaway items for both studies. 
(A) Preference for giveaway items (Ebola) and (B) preference for hypothetical 
giveaway items (COVID-19).
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information and changing their protective health behaviors 
accordingly, especially if OA are part of an at-risk population. 
If they are not doing so, future intervention research must 
be  conducted to attenuate these biases to help avoid negative 
consequences for the OA population. Therefore, the current 
investigation was meant to test whether OA attend to fearful 
health information tied to an actual current health threat.

Hypotheses
We pre-registered most of our hypotheses on the Open 
Science Framework.1,2 First, based on the results of the Ebola 
pilot study, we  hypothesized that OA would be  more likely 
than YA to select the fear-enhancing article about COVID-19 
(Hypothesis 1A). The rationale for this prediction was that 
OA may attend to negative information more than YA in 
order to increase their knowledge so they can avoid negative 
health outcomes, especially given OA are more vulnerable 

1 All except hypothesis 1B were pre-registered in the Open Science Framework 
for the COVID-19 study. Hypothesis 1B was accidently left out upon registering. 
However, we  intended this hypothesis to be  pre-registered, especially since 
we included the same hypothesis in the previous Ebola study. Besides hypothesis 
1B, the other hypotheses align with 1, 2, 3, 5c, and 6c in the pre-registered 
document, respectively. The remaining pre-registered hypotheses are addressed 
in different manuscripts.
2 https://osf.io/ynbm3

to the coronavirus. Next, consistent with the results of our 
pilot study, we  expected OA to be  more likely than YA to 
select the hand sanitizer (vs. the lip balm) in our hypothetical 
give-away (Hypothesis 1B). For Hypothesis 2, we  predicted 
that OA would report greater fear of contracting the coronavirus 
than YA. We  also expected OA to report greater change in 
virus-related health behaviors than YA (Hypothesis 3). 
Hypotheses 4 and 5 relate to media engagement, in that 
we  expected those participants who spent less time engaging 
in media outlets (i.e., news and social media) would show 
less fear of contracting the coronavirus (Hypothesis 4), and 
that news media engagement would moderate the relationship 
between age and fear of contraction (Hypothesis 5), such 
that the positive relationship between age and fear of 
contraction would be  reduced for those who engage less 
with media.

Methods
Participants
A power analysis indicated we  would need at least 108 
participants to detect a medium effect from a chi-square 
test comparing whether young or older adults are more likely 
to select one choice over the other (with power  =  0.80 and 
alpha  =  0.05). The study was approved by the IRB and 
participants provided informed consent. Data were collected 
from 365 participants through an online survey. Data from 
28 participants were removed from analyses (~8%) due to 
invalid responses (n  =  2), failure to meet the age criteria 
(n  =  22), or less than 10% of the survey completed (n  =  4). 
This resulted in 337 participants for data analysis. All variables 
in the analyses were checked for normal distribution violations 
(i.e., skewness and kurtosis) and outliers. We  found that the 
pandemic-related behavior change variable had skewness and 
kurtosis issues due to two YA outliers (one male and one 
female) who were >3.29 SDs from the mean in a negative 
direction (Tabachnick and Fidell, 2019). Once these participants 
were removed from the data set, we  found that this variable 
was normally distributed. All other variables exhibited adequate 
normality and showed no apparent outliers. Thus, our final 
data analysis sample consisted of 335 participants. All inferential 
statistics are two-tailed. In addition, there were some 
participants who only completed part of the survey (n  =  37, 
~10% of the original data set). These participants failed to 
respond to the final question in the survey: the hypothetical 
giveaway. However, these participants responded to the rest 
of the key items, and we  found no significant differences 
on these variables between those who did versus did not 
complete the study; therefore, we included them in all analyses 
except the hypothetical giveaway analysis, resulting in 298 
participants for Hypothesis 1B.

Overall, 164 YA (ages 18–30  years, M  =  23.72  years, 
SD  =  3.56) and 171 OA (ages 60–80  years, M  =  68.41  years, 
SD  =  4.86) participated in this study and met our inclusion 
criteria. The sample was comprised of mostly female (YA: 
77%, OA: 70%), non-Hispanic (YA: 88%, OA: 97%), Caucasian 
(YA: 87%, OA: 96%) participants. Unsurprisingly, given that 

A

B

FIGURE 4 | Age differences in fear of contraction for both studies. (A) Ebola 
fear of contraction and (B) COVID-19 fear of contraction. Error bars represent 
the standard error for each age group.
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the YA are still in the process of completing their education, 
the OA (M  =  16.24, SD  =  2.62) reported completing more 
years of formal education than the YA [M = 14.82, SD = 2.32; 
t(333)  =  5.24, p  <  0.001]. We  also collected background 
variables such as income, whether one was an essential worker, 
whether one worked from home, political affiliation, and state 
of residence. See Table  1 for summary statistics and age 
differences in background characteristics. All characteristics 
with significant age group differences were included as covariates 
in subsequent analyses.

Design and Procedure
Participants were recruited through social media (i.e., Facebook), 
an existing database of older adult volunteers, and Amazon’s 
Mechanical Turk (AMT) using panels in TurkPrime.com 
(Chandler et al., 2019). Participants recruited through Facebook 
were mostly friends, family members, and acquaintances of 
the authors. The recruitment post was shared by others, which 
may have resulted in the recruitment of the friends, family 
members, and acquaintances of the researchers’ social networks. 
Participants recruited via Facebook or from our existing database 
of volunteers were not compensated. Participants were asked 
to answer a 20-min questionnaire related to their thoughts, 
feelings, and behaviors in response to the COVID-19 pandemic. 

Materials can be  found on the Open Science Framework.3 
Inclusionary criteria for this study involved falling within the 
age ranges of 18–30 or 60–80  years, being a native English 
speaker, and residing in the United States. Only the participants 
recruited through AMT received a monetary incentive ($2). 
Thirty-seven percent of the sample (N  =  110) was recruited 
through AMT, while 63% was recruited through social media 
or the existing pool of volunteers.

We examined whether there were any differences between 
recruitment sources on the main dependent variables of 
interest. We  found a significant group difference for the 
frequency of engaging in social media, t(332)  =  3.77, 
p  <  0.001, with the non-AMT group (M  =  4.04, SD  =  1.12) 
engaging in social media more frequently than the AMT 
group (M  =  3.51, SD  =  1.37). All other variables of interest 
did not differ by recruitment source. We  also did not find 
any Age  ×  Date of Completion (those participants who 
completed the survey before or after the stay-at-home order 
was lifted in Ohio on 05/01/2020) interactions for fear of 
contraction or pandemic-related behavior change 
outcome variables.

Data were collected across 13  days between 04/27/20 and 
05/10/20 (see Figure 1B for COVID-19 timeline). During data 
collection, the United  States had experienced just over 56,000 
deaths due to COVID-19 and just over 1.3 million confirmed 
cases (Centers for Disease Control and Prevention, 2020). In 
the state of Ohio during the time of data collection, there 
were 24,801 confirmed and probable cases and 1,341 deaths 
due to the coronavirus (Centers for Disease Control and 
Prevention, 2020). In Ohio, participants were under a stay-at-
home order through April 30th, which included a ban on 
mass gatherings and a mandatory two-week isolation period 
for anyone entering the state. The stay-at-home order was later 
transitioned to a safe-at-home order on 05/01/20, which allowed 
nonessential businesses to reopen and gatherings of 10 or fewer 
people. Data for this project can be found on the Open Science 
Framework.4

Measures
Pandemic-Related Fear of Contraction
Similar to the pilot study during the Ebola outbreak, participants 
responded to four items regarding their fear of contracting 
the coronavirus. The items were as follows: How often in the 
last week did you  fear that you would contract the coronavirus?, 
How often in the past week did you  fear one of your loved 
ones would contract the coronavirus?, How often in the last 
week did you  think about the coronavirus?, and How afraid 
are you  of contracting the virus? Participants responded to the 
first three items using a Likert-type scale ranging from 1 (Not 
at all) to 10 (Extremely often), and 1 (Not at all) to 10 (Extremely) 
for the last item. The reliability of this scale was acceptable 
(α  =  0.80). A composite fear score was created by averaging 
the four items.

3 https://osf.io/K6X8N/
4 https://osf.io/347F8/

A

B

FIGURE 5 | Age differences in health-related behavior change for both 
studies. (A) Ebola-related behavior change and (B) pandemic-related 
behavior change. Error bars represent the standard error for each age group.
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Pandemic-Related Behavior Change
Similar to the pilot study, participants responded to six items 
regarding health-related behaviors they have changed in 
response to the pandemic. Participants rated their change in 
behaviors on the frequency of washing hands, duration of 
washing hands, frequency of visiting stores, amount of time 
spent inside stores, plans to travel by airplane, and frequency 
of leaving their house/property since the COVID-19 pandemic, 
on a Likert-type scale between 1 (Extremely Decreased) and 
9 (Extremely Increased). We reverse-scored the last four items 
so that those who both increased frequency/duration of 
handwashing, and decreased the frequency of public 
engagement, had higher scores on the behavior change variable 

(higher scores indicating greater protective behaviors).  
This scale had acceptable reliability (α  =  0.78). We  created 
a composite score for this scale by averaging the six items.

Fear-Enhancing Vs. Fear-Reducing Article Preference
Similar to the pilot study, participants were asked to choose 
between reading an article titled, There’s More Bad News on 
the Long-Term Effects of the Coronavirus and 10 Positive Updates 
on the COVID-19 Outbreaks from Around the World. The verbatim 
wording for this item was, Both articles below are about the 
COVID-19 outbreak. Choose the article you would prefer to read. 
Participants did not actually read these articles, but this item 
was intended to investigate age differences in selecting an article 
that was either fear-enhancing or fear-reducing. The article 
selection was presented directly after the demographic questions, 
as our first primary measure. We  counterbalanced the order 
in which the article headlines appeared (first or second) across 
participants and found no order effects.

Hypothetical Gift Giveaway
Similar to the pilot study, we formulated a hypothetical giveaway 
of either hand sanitizer or lip balm. At the end of the study, 
we asked participants, If we did this study in person and offered 
a “giveaway” to participants for completing the survey, hypothetically 
speaking, which would you  select? Participants selected either 
lip balm or hand sanitizer, with the order of presentation 
counterbalanced across participants (first or second). We found 
no order effects for this item. This item was meant to examine 
age differences in preventative health-related behaviors in the 
context of the COVID-19 pandemic.

Media Engagement
We were also interested in potential age differences in engagement 
with the news media, and how that engagement might interact 
with pandemic-related feelings of fear or behavior change. 
We  included two items that asked participants how often they 
engaged with social media and news media outlets. Participants 
were asked to rate on a Likert-type scale of 1 (Never) to 5 
(Always): “…the frequency that you  engage in each activity, 
since the coronavirus outbreak in the United  States: (1) Access 
social media or other forms of independently-generated media 
(e.g., Facebook, Twitter, Reddit, forums, blogs, etc.), and (2) 
Watch, read, or listen to the news media (e.g., local or national 
news channel, radio station, newspaper articles, news websites, 
etc.)”. We  used non-parametric tests to analyze responses to 
the media engagement items because they are one-item 
inventories with ordinal responses.

Results
Age Differences in Article and Giveaway Selection 
(Hypotheses 1A and 1B)
To test for age differences in article and giveaway selections, 
we conducted two Pearson Chi-square tests. While the majority 
of participants in both age groups preferred the fear-reducing 
article titled, 10 Positive Updates on the COVID-19 Outbreaks 
from Around the World (YA: 71%, OA: 82%), the OA were 

TABLE 1 | Background characteristics for young adults (YA) and older adults 
(OA).

Variable Young 
adults

Older 
adults

Statistic   p

n = 164 n = 171

Gender

Male 36 (22%) 51 (30%)
Female 127 (77%) 119 (70%) χ2(2) = 2.70 0.26

Racial identity
African American/Black 8 (5%) 0 (0%)
Asian American/Pacific 
Islander

9 (6%) 3 (2%)

European American/
White

142 (87%) 164 (96%)

Other 5 (3%) 4 (2%) χ2(5) = 16.24 <0.01

Ethnic identity
Hispanic 8 (5%) 1 (1%)
Non-hispanic 144 (9%) 166 (97%)
Other 12 (7%) 4 (2%) χ2(2) = 10.86 <0.01

Recruitment source
AMT 54 (33%) 62 (36%)
Social media/Database 110 (67%) 109 (64%) χ2(2) = 0.41 0.52

Essential worker
Yes 62 (38%) 22 (13%)
No 102 (62%) 149 (87%) χ2(2) = 27.71 <0.01

At home worker
Yes 124 (66%) 151 (88%)
No 40 (24%) 20 (12%) χ2(2) = 9.18 < 0.01

Political affiliation
Democrat 75 (46%) 84 (49%)
Republican 34 (21%) 47 (27%)
Independent 46 (28%) 37 (22%)
Other 9 (5%) 3 (2%) χ2(2) = 6.43 0.09

Ohio resident
Yes 88 (54%) 84 (49%)
No 76 (46%) 87 (51%) χ2(2) = 0.69 0.41
Age 23.72 (3.56) 68.41 (4.86) t(333) = −95.64 <0.001
Health 3.72 (0.92) 3.64 (0.93) t(333) = 0.81 0.42
Education 14.82 (2.32) 16.24 (2.62) t(333) = 5.24 <0.001
Income 3.90 (2.28) 4.73 (1.97) t(333) = −3.54 <0.001

Gender, racial/ethnic identity, recruitment source, essential worker, at home worker, 
political affiliations, and whether the participants lived in Ohio or another state were 
assessed using chi-square analyses. Age, health, and education were analyzed using 
an independent samples t-test. AMT: Amazon’s Mechanical Turk; Database: 
participants recruited through the lab database for older adults. For the variables age, 
health, income, and education, the mean and SD [i.e., M (SD)] was reported for the YA 
and OA, rather than the subsample size and percentage [i.e., n (%)].
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significantly more likely than YA to choose the fear-reducing 
article, χ2(1, N  =  333)  =  6.02, p  =  0.02, Ф  =  −0.13. These 
results do not support our prediction for Hypothesis 1A and 
are inconsistent with the results of our pilot study. Instead, 
these findings align with the positivity effects literature and 
show that OA preferred positive materials more than YA 
(Figure  2B). Given the findings that YA preferred the fear-
reducing article vs. the fear-enhancing article and that social 
media engagement for this group appeared to be  quite high 
(M  =  4.35, SD  =  0.83), we  investigated whether social media 
engagement significantly predicted article selection for the YA 
group. It is possible that greater social media engagement could 
have led to an overexposure of negative media coverage, which 
in turn might render positive news articles more enticing. To 
examine this question, we conducted a logistic regression using 
Hayes’ PROCESS to investigate whether the relationship between 
social media engagement and article selection was moderated 
by age group, using the covariates from Table 1. The interaction 
effect was not significant [β  =  −0.14, SE  =  0.28, 95% CI 
(−0.692, 0.413)].

A second Chi-square test was conducted to examine age 
differences in the hypothetical giveaway (Hypothesis 1B). While 
the majority of both YA and OA indicated they would prefer 
hand sanitizer over lip balm (YA: 60%, OA: 75%), OA were 
even more likely than YA to select hand sanitizer, χ2(1, 
N  =  296)  =  7.38, p  <  0.01, Ф  =  0.16. These results were 
consistent with our hypothesis and previous pilot study results. 
In addition, these results are even more compelling in the 
current context, because hand sanitizer was out of stock at 
many stores at the time of data collection (see Figure  3B).

Age Differences in the Fear of COVID-19 (Hypothesis 2)
To test for age differences in the fear of contracting COVID-
19, we conducted a univariate analysis of covariance (ANCOVA; 
using the characteristic variables that showed age differences 
in Table  1 as covariates) comparing fear of contraction scores 
between YA and OA. Contrary to our prediction that OA 
would report greater fear of contracting the virus than YA, 
there were no significant age differences in this variable, F(7, 
327)  =  0.98, p  =  0.45. On average, both YA (M  =  5.73, 
SD  =  2.17) and OA (M  =  5.41, SD  =  2.01) rated their fear 
of contraction slightly above the midpoint of the 10-point 
scale (Figure  4B).

Age Differences in Pandemic-Related Behavior Change 
(Hypothesis 3)
Another univariate ANCOVA was conducted to compare YA 
and OA on the pandemic-related behavior change variable 
and was found to be  statistically significant, F(7,335)  =  7.94, 
p  <  0.01, ηp

2  =  0.15. OA reported more behavior change 
(M  =  7.91, SD  =  0.97) than YA (M  =  7.25, SD  =  1.17). These 
results are consistent with our hypothesis (Figure  5B).

Media Exposure Related to Fear (Hypo3thesis 4)
To investigate whether each age group preferred one media 
source over another, we  conducted a Wilcoxon test for paired 

samples separately for each age group. YA engaged with social 
media outlets (M  =  4.37, SD  =  0.79) more frequently than 
news media outlets (M = 3.38, SD = 0.96; Z = −8.54, p < 0.001). 
Conversely, OA engaged with news media outlets (M  =  4.05, 
SD = 0.84) more frequently than social media outlets (M = 3.39, 
SD  =  1.38; Z  =  −5.25, p  <  0.001).

Next, we  investigated the relationship of media exposure 
with fear of contracting the coronavirus using a Spearman 
correlation analysis (Hypothesis 4). We  found a positive 
relationship between the frequency of engaging in social media 
and the fear of contraction, ρ  =  0.19, p  <  0.01. We  also found 
a positive relationship between the frequency of engaging in 
news media and fear of contraction, ρ  =  0.23, p  <  0.01. These 
results were consistent with our hypothesis that more media 
engagement would be  associated with an increased level of 
fear of contracting the coronavirus.

Media Engagement as a Moderator of Fear (Hypothesis 5)
In hypothesis 5, we  predicted that news media engagement 
would moderate the age differences in fear of contraction. 
Specifically, we  hypothesized that news media engagement 
would be  a key moderator in this model. We  conducted a 
moderation analysis incorporating both media types (social 
and news media) as moderators, while including the covariates 
that showed age differences in our sample using Hayes’ PROCESS 
macro for SPSS statistical software, Model 2 (Hayes, 2013). 
In this model, we  found no significant interactions of our 
media engagement variables on the relationship between age 
and fear of contraction. Although we found that the moderation 
model was significantly predictive [F(3, 330) = 4.37, p < 0.001, 
R2change  =  0.13], we  did not find a significant interaction 
effect for neither social media engagement [b  =  0.07, 95% CI 
(−0.373, 0.517), t = 0.32, p = 0.75], nor news media engagement 
[b  =  −0.28, 95% CI (−0.770, 0.203), t  =  −1.15, p  =  0.25] on 
the relationship between age and fear of contraction. Thus, 
neither type of media engagement moderated the relationship 
between age and fear of contraction; the results did not support 
our hypothesis.

Discussion
The goals of the present studies were to investigate age differences 
in the consumption of important health-related information, 
attentional biases inhibiting behavior change, and whether media 
exposure plays a role in fear and disease-related outcomes. 
Building on past work, we  found supporting evidence that 
OA are more likely than YA to engage with more positive 
compared to negative informational materials, depending on 
the severity of the health event (i.e., Ebola vs. COVID-19). 
When the health event was less widespread with lower likelihood 
of contraction (i.e., Ebola), we  found that OA preferred to 
attend to fear-enhancing material more, and had a higher fear 
of contraction compared to YA. This may be  a byproduct of 
media reporting. During the Ebola outbreak, media was actively 
reporting the coverage in the local Ohio news. OA tend to 
watch more news compared to YA (Mares and Woodard, 2006), 
which may lead to OA reporting greater fear of contracting 
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Ebola compared to YA. In the COVID-19 pandemic, both age 
groups may have been engaged in media exposure more equally, 
resulting in a lack of age effects as shown in the COVID-19 
study. Specifically, we  noticed that the lack of age effects in 
the COVID-19 study may have been driven more by YA 
reporting greater fear of contraction, at least compared to the 
Ebola study. We also contributed further evidence that regardless 
of the attentional biases OA may have, they will participate 
more in behavior change compared to YA, either in self-reporting 
behavior change (COVID-19 study) or in selecting items that 
reduce the spread of disease (both studies). Finally, 
we contributed to a general literature investigating the relationship 
between media engagement and emotional outcomes: news 
media is related to an increased fear of contracting the 
coronavirus. Social media also showed an association with fear 
of contraction. These relationships between different types of 
media engagement and fear of contraction provide an avenue 
for future research.

Positivity Vs. Negativity Biases on Major Health 
Outcomes
Across our two studies, there were some conflicting results. 
In the Ebola study, we found that OA preferred fear-enhancing 
articles compared to YA, but in the COVID-19 study, we showed 
that both age groups were more likely to choose a fear-
reducing rather than a fear-enhancing article, but OA were 
even more likely to do so. The latter results align with the 
current literature about positivity effects showing that OA 
attend more often toward positive and avoid negative material 
compared to YA (Reed et  al., 2014). However, a perplexing 
finding that YA were still more likely to choose the fear-
reducing over the fear-enhancing article in both studies does 
not align with the negativity bias literature mentioned previously 
(Reed et  al., 2014; Carstensen and DeLiema, 2018). One 
possible interpretation of these results is the role of social 
media usage. In our sample, YA scored very high in the 
frequency of engaging in social media. We investigated whether 
this high frequency engaging in social media could have 
influenced the article selection choice for the YA group. Our 
findings suggest that this was not the case. However, our 
social media engagement measure was a one-item assessment 
and does not account for all types of affective media engagement. 
Perhaps a more sensitive measure of social media engagement 
would capture the impact of overexposure to disease-related 
information, which in turn could saturate and influence their 
consciousness (e.g., promote disengagement with negativity; 
message fatigue; So et al., 2017; Kim and So, 2018). Anecdotally, 
during data collection for the COVID-19 study, news feeds 
on social media outlets were flooded with negative news, 
information, and opinions about the coronavirus pandemic. 
This is of course speculation, but it could have been possible 
that YA were over-stimulated with such negative information, 
promoting disengagement to these affectively negative messages, 
and thus, YA chose to read an article that was more positive 
in nature due to the novelty (Kim and So, 2018). This could 
be a potential avenue to explore in future studies. Researchers 
should find ways to objectively measure the affective content 

of news and social media coverage during the time of the 
major event of interest.

More importantly, we found that although OA prefer positive 
information over negative, OA still participated in changing 
their behaviors to prevent illness. In the COVID-19 study, not 
only did OA show they were more likely to choose receiving 
hand sanitizer over lip balm, replicating our results from the 
Ebola study, they also showed a higher level of behavior change 
due to the threat of COVID-19. Although we  interpret the 
findings from the Ebola study with caution, there are several 
potential reasons we  failed to find age differences in behavior 
change in the Ebola study. First, the behavior change measure 
in the Ebola study was a dichotomous scale, which led to 
limited variability in responses. Second, we  had a low sample 
size in the Ebola study. Third, OA may be responding differentially 
to the COVID-19 pandemic because older age has been identified 
as a specific risk factor. In the case of Ebola, the emphasis 
on contraction was not placed on OA, but rather young children. 
Nevertheless, the aim of this study was to simply examine 
whether OA would attend to the negative information in these 
widely publicized events and adjust accordingly. In this case, 
OA are attending to enough negative information about the 
severity of major health-related events to make health behavioral 
adjustments at an even greater rate compared to YA in both 
studies (through reporting or selection). This relates to potential 
implications of positivity effects for long-term health (Mather 
and Carstensen, 2005). Our results mitigate the concern that 
OA may attend toward positive and away from negative 
information when negative information is most advantageous 
for their health (Reed et  al., 2014). We  also succeeded in our 
pursuit to provide a non-experimental investigation and test 
positivity effects within a contextually relevant scenario, which 
are recommendations for future research in the positivity effects 
literature (Reed et  al., 2014).

Our findings for the COVID-19 study were consistent with 
positivity effects found in studies on decision making in health-
related decision strategies (Löckenhoff and Carstensen, 2007). 
It appears that when OA make important health-related decisions, 
an attention toward positive over negative information becomes 
the primary strategy (Löckenhoff and Carstensen, 2007; Isaacowitz 
and Choi, 2012). It is possible that because the Ebola outbreak 
was quite fresh during the days of data collection and older 
age was not indicated as a risk factor, OA may have preferred 
to attend to the negative news article to gather information. 
Nonetheless, when the threat of contraction was more prevalent 
(e.g., COVID-19), the motivation to attend to positive information 
to prioritize emotional goals may be perceived as most beneficial 
for the OA population (Löckenhoff and Carstensen, 2004; 
Isaacowitz and Choi, 2012). These results suggest that OA 
may engage in emotion regulation (i.e., by selecting to attend 
to fear-reducing information vs. fear-enhancing) when OA are 
the more threatened group. Ebola results aside, the results 
from the COVID-19 study regarding article selection provides 
evidence for the Cognitive-Functional Model for the Effects 
of Discrete Negative Emotions on Information Processing, 
Attitudes, and Recall (Nabi, 1999). This theory posits that 
individuals will be  less motivated to engage with messages if 
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they experience emotions with avoidance tendencies (e.g., fear). 
If applicable, individuals will consider cues related to alleviating 
negative affect (e.g., attend toward a more positive message).

Along with explanations of motivational goals, there may 
be  a neurological explanation for these positive preferences. 
The aging-brain model posits that positivity effects occur with 
age due to the degeneration process of the amygdala inhibiting 
affective responses to negative information (Cacioppo et  al., 
2011). In this explanation, it may be  possible that OA are not 
processing negative information in the same way as YA do, 
leading to the preference for positive information. Although 
there is more research to conduct, and our study did not 
measure brain activation, this explanation does not align across 
our two studies. Specifically, within the YA group, YA preferred 
the fear-reducing articles across both studies. In the Ebola 
study, we  also found OA preferred the fear-enhancing article. 
Future work should include brain imaging to address the role 
of brain aging in a health decision-making context. There is 
a need for neurobiological studies that properly assess the 
aging brain and how this process influences positivity effects 
(Lighthall, 2020).

Our work was also consistent with Isaacowitz and Choi 
(2012) in finding both a positivity effect, with concomitant 
increase in health behavior change. Like Isaacowitz and Choi, 
these results provide converging evidence that OA may allocate 
their cognitive resources in a more flexible manner, such that 
health-protecting information is highlighted without impacting 
mood and well-being. Further, it appears that the information 
that is utilized promotes more healthful habits, something that 
is especially valuable given that OA are an at-risk population.

The findings in both the Ebola and COVID-19 study differed 
from what was found in the study conducted by Barber and 
Kim (2020). In our studies, OA showed a greater fear of 
contraction, and in the COVID-19 study, OA reported greater 
pandemic-related behavior change. We  speculate that the 
differences in findings between our investigations and those 
of Kim and Barber is likely due to the differences between 
the time of data collection in the course of the pandemic and 
how we measure worry/fear. But these nuances will be important 
to study in future work.

We were not the first to examine positivity effects using a 
more ecological approach (Ready et  al., 2007; Schryer and 
Ross, 2014; Ford et  al., 2018). For instance, Ford et  al. (2018) 
examined age differences in positivity effects on memory for 
the 2013 Boston Marathon bombings shortly after the event 
and 6  months post-event. By using the traumatic event as a 
stimulus to investigate positivity effects, the authors were able 
to explore age by time interactions in memory for real events. 
OA were more likely than YA to report focusing on the positive 
aspects immediately after the event, with no age differences 
in focusing on the negative aspects. Over the 6-month period, 
the authors found that YA increased their focus and memory 
toward the negative aspects, while OA decreased their focus 
on the negative components. We aimed to use naturally occurring 
fear-related events (i.e., Ebola and COVID-19) to assess age 
differences in fear and relate this to health-related outcomes, 
especially because it is difficult to induce fear using 

emotion-provoking stimuli (e.g., film clips) in a lab setting 
(Stanley and Isaacowitz, 2015). We  believe we  succeeded in 
this goal and hope future research can further explicate the 
impact of positivity effects in naturally occurring events.

The Relationship of Media Engagement on 
Emotions
We were also interested in the role of media engagement on 
one’s level of fear, specifically during a fearful event. Greater 
engagement with news and social media were related to a 
higher fear of contraction. These results align with the literature 
on mass media and the fear of crime and other threats (e.g., 
terrorism; Heath and Gilbert, 1996; Nellis and Savage, 2012). 
Mentioned in the review by Heath and Gilbert, investigating 
mass media as an effect on an outcome is not simply a main 
effect, but rather, researchers should attend to nuanced 
characteristics (e.g., moderating factors) that play a role in 
fear and media engagement. In our Ebola study, we  did not 
measure media engagement at all. In the COVID-19 study, 
we  measured media engagement, but not to the extent where 
we  could extract some of these more nuanced details (e.g., 
specific network or social media outlet used, the affective 
content of the media outlets used, one’s personal perception 
of how credible each media outlet is that they engaged with, 
etc.). It will be  important for future work to capture some of 
these details to understand the relationship between media 
engagement and fear.

Although OA may watch news media more often compared 
to YA (Mares and Woodard, 2006), we  did not find that media 
engagement affected age differences in the fear of contracting 
COVID-19. However, there still may be  evidence that media 
engagement can influence levels of fear. There may be  a fine 
line between receiving important health information and over 
consumption of news media information that results in an 
increased fear of an event. Eliciting fear is not necessarily always 
harmful. In fact, messages that have a strong fear appeal coupled 
with high efficacy have been shown to produce the greatest 
levels of behavior change for public health campaigns compared 
to campaigns with lower fear appeal and efficacy (Witte and 
Allen, 2000). Although our findings from the Ebola study are 
tentative due to the small sample size, comparing our results 
with the COVID-19 study may shed light on the findings of 
Witte and Allen. In the Ebola study, we  found that OA feared 
contracting Ebola more compared to YA, but in the COVID-19 
study, we  found no age differences. It may be  possible that 
because Ebola was such a localized and acute event in the 
United States there was less fear appeal (Witte and Allen, 2000). 
In contrast, because COVID-19 media coverage was so extensive 
and prolonged, both YA and OA were equally exposed to a 
high amount of information (i.e., high fear appeal) from media 
outlets and provided with health protective instructions to avoid 
contracting COVID-19 (i.e., high efficacy). In future studies, 
researchers should think about these media factors and attempt 
to objectively measure these variables. Unfortunately, we  did 
not account for these factors in the current studies.

Although we  did not find that the relationship between 
age and fear of contraction depended on media exposure, there 
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still may be  a moderating model for future investigations, 
especially given the lack of relationship between age and fear 
of contraction. For instance, Jung (2014) examined the 
moderating effects of media exposure on the relationship of 
socioeconomic position (SEP) and cancer worry. Jung found 
that this relationship between SEP and cancer worry depended 
on the levels of media exposure, but health-specific media 
exposure had more consistency compared to general media 
exposure. Therefore, future studies should aim to investigate 
both media types with more explanatory details, as well as 
incorporating other media outlets specifically (e.g., examining 
each social media program separately) to further understand 
how mass media information affects emotions.

Limitations
This study is not without limitations. First, our media engagement 
measures were one item. In future studies, it would be advantageous 
to create an inventory of media engagement to provide multiple 
items with high reliability. Another limitation was that we  were 
unable to collect data for the COVID-19 study in a lab setting. 
The study might have been improved if we  were able to collect 
data in the lab, specifically for our article selection and item 
giveaway. In our Ebola pilot study, participants were able to 
select a news article and read the entirety of the article, as well 
as physically select a giveaway prize at the end of the study. 
However, intentions have been shown to be  related to behaviors 
(Webb and Sheeran, 2006), suggesting that participants’ hypothetical 
responses likely relate to how they would behave if actually faced 
with the choice. Another limitation is that we  focused on only 
one negative emotion: fear. It is possible that different discrete 
emotions or moods (e.g., worry, stress, and anxiety) are differentially 
related to behavioral changes for young and older adults. For 
example, a functional approach to emotions highlights the unique 
action tendencies associated with each discrete emotion (Frijda, 
1986). We chose to study fear in this research because it seemed 
highly related to the context of disease outbreaks, and from a 
functionalist account, fear is associated with the urge to avoid 
or escape. Future research should investigate other negative 
emotions to determine whether these relationships hold for all 
negative emotions.

Conclusion
These studies add to the existing literature of fear and aging, 
age differences in attention to health-related information and 
behavioral change, and media influences on health-related 
outcomes. Although positivity effects were still observed in 
the context of disease outbreaks, we  also found that OA were 
more likely than YA to engage in protective health behaviors. 

We  found that depending on the severity of the health-related 
event, results may vary. Specifically, the at-risk group may 
respond differently to specific emotional outcomes (i.e., fear 
of contraction, positivity effects).

Future studies should examine how fear relates or causes 
behavioral change in other health-related instances, especially 
among OA. We were able to collect data during a fear-provoking 
event, but future research should examine more controlled ways 
to elicit fear effectively. In addition, we  chose to examine the 
emotion of fear as it relates to contracting an illness or disease. 
Future work should incorporate other emotions to help further 
understand the general effects of emotion on feelings related to 
a contextual event. We  believe that understanding how age 
differences in emotions play a role in behavioral change is vital 
in future intervention and preventative programs/research. This 
research showed that although OA may avoid negative information 
about an important health-related event, they are effective at 
extracting the information needed to participate in health protective 
behaviors. The good news is that regardless of whether positivity 
effects were observed, OA still reported adequate health protective 
behaviors, suggesting that affective preferences did not interfere 
with these important health-protective behavior changes.
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Promoting the use of contact tracing technology will be an important step in global
recovery from the COVID-19 pandemic. Across two studies, we assessed two
messaging strategies as motivators of intended contact tracing uptake. In one sample
of 1117 Australian adults and one sample of 888 American adults, we examined
autonomy-supportive and controlling message framing and the presence or absence
of information safety as predictors of intended contact tracing application uptake,
using an online randomized 2 × 2 experimental design. The results suggested that
the provision of data safety assurances may be key in affecting people’s intentions
to use contact tracing technology, an effect we found in both samples regardless of
whether messages were framed as autonomy-supportive or controlling. Those in high
information safety conditions consistently reported higher intended uptake and more
positive perceptions of the application than those in low information safety conditions.
In Study 2, we also found that perceptions of government legitimacy related positively
to intended application uptake, as did political affiliation. In sum, individuals appeared
more willing to assent to authority regarding contact tracing insofar as their data safety
can be assured. Yet, public messaging strategies alone may be insufficient to initiate
intentions to change behavior, even in these unprecedented circumstances.

Keywords: coronavirus, autonomy, information security, self-determination theory, controlling, message framing

INTRODUCTION

Countries around the world continue to experiment with policy responses to manage COVID-19
infections and harms, often to greater and lesser effectiveness and tolerability among their citizens.
Countries and regions seeking to reduce strict social distancing measures (i.e., stay at home orders)
must find alternative methods of managing the spread of infection. One effective way to do so
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may be to trace the contacts of people who are COVID-19
positive, and test those contacts. The process typically involves
laboriously interviewing the infected person to identify possible
contacts. Contact tracing technologies can rapidly accelerate this
process. With contact tracing, people can use software on their
mobile devices to track their recent contacts. Health professionals
can then use the software to notify those who have been in
close contact with a newly infected person, so those at risk
can get tested or self-isolate. However, the effectiveness of the
application will be commensurate with its community uptake. If
very few people use the technology, its effectiveness will be greatly
compromised. Therefore, understanding how to best motivate
use of contact tracing applications is of vital importance to
the process of recovering from the COVID-19 pandemic. Self-
determination theory (SDT; Ryan and Deci, 2017) provides a
parsimonious and evidence-based framework for understanding
how the framing and content of social messages can motivate or
undermine behavior change.

Evidence from SDT finds that environments that support
feelings of meaning, volition, and choice—that is, environments
that support autonomy—facilitate the internalization of ambient
values (Ryan and Deci, 2017; Nishimura et al., 2020), and
can promote positive, healthy decision making (Williams et al.,
2006). In contrast, when people feel subject to external controls
or inductions that are controlling, individuals often show
less willingness to adopt or maintain the target behaviors
(Vansteenkiste et al., 2005; DeCaro and Stokes, 2008) and
may even reject imposed values (Hawley et al., 2002).
Indeed, the provision of autonomy-support has been meta-
analytically linked to greater sense of value for and adherence
to a host of health-related behaviors over time (Gillison
et al., 2019; Ntoumanis et al., 2020). Across two studies, we
experimentally manipulate two elements of social messaging
expected to impact people’s willingness to download a COVID-
19 contact tracing application. The first strategy uses an
autonomy-supportive versus controlling message framing to
promote use of the application; the second uses messaging
inferring high or low levels of information privacy, non-
surveillance, and safety.

It is well established that prolonged exposure to autonomy-
support and control influences behavior (Ng et al., 2012;
Slemp et al., 2018). However, the effect of autonomy-supportive
and controlling social messages on promoting new behaviors
has been less researched. Some prior research suggests that
autonomy-supportive messages may be more persuasive than
messages framed with controlling language (Legault et al.,
2011). Autonomy-supportive messages provide a meaningful
rationale for a recommendation and minimize feelings of
pressure by emphasizing individual choice (e.g., Jang, 2008)
thereby promoting behavior endorsement due to identified
value, rather than external pressure (Ryan and Deci, 2017;
Vansteenkiste et al., 2018). In contrast, messages with a
controlling framing attempt to induce guilt or pressure by
using words like “should” and “must,” which can prompt
behavior, and yet diminish individuals’ feelings of autonomy,
often resulting in resistance to or even defiance of the
message (Legault et al., 2011). In sum, autonomy-supportive

message framing may allow individuals to better identify with
messaging goals, thereby increasing the likelihood of adherence
to recommendations relative to controlling messages. In the
context of COVID-19 tracing applications, uptake should thus be
more encouraged by autonomy-supportive than by controllingly-
framed messages.

Although the potential utility of contact tracing is self-
evident, the use of such technologies also raises other issues
regarding psychological experiences of autonomy, most notably
the potential for surveillance and fears of loss of control of
personal information (Calvo et al., 2020). Indeed, past studies
show that experiences of surveillance can undermine a sense
of autonomy and decrease motivation for behavior (e.g., Plant
and Ryan, 1985; Enzle and Anderson, 1993). Concerns about
the storage and use of data collected by COVID-19 contact
tracing applications may thus lead to lower adoption if potential
users cannot be assured that their activities will not be surveilled
for other purposes and that their data are fully protected. We
thus expected that making data safety assurances salient would
result in greater intention to uptake the application, relative to a
condition where data protection is less transparent or guaranteed.
While such a claim may seem intuitive, when the content of
far-reaching and influential public health messaging is at stake,
evidence for intuitions is essential.

Data safety assurances are important in promoting public
health compliance because such declarations map on to people’s
inherent need to feel psychologically safe and free from
government surveillance and control (Calvo et al., 2020). In
addition, data safety relates to perceptions of authority as
being legitimate and trustworthy, and perceived legitimacy of
authority is related to more autonomous compliance (Ryan
and Deci, 2017). For example, Graça et al. (2013) showed that
adolescents’ deference to teacher authority and willingness to
follow rules was higher when the teacher was perceived as
generally autonomy-supportive. Therefore, we also expected, and
test in Study 2, that perceived government legitimacy would also
be associated with greater willingness to uptake contact tracing.
Testing the aforementioned hypotheses was the central goal of
the ensuing studies.

STUDY 1

Using a large samples of adults from Australia, in Study 1, we
examined three primary effects: (1) The impact of autonomy-
supportive and controlling message framing in promoting
positive perceptions of, and intentions to use, a contact tracing
application; (2) The impact of information safety messages in
promoting positive perceptions of, and intentions to use, a
contact tracing application; and (3) The interaction between
message framing and information safety in promoting positive
perceptions of, and intentions to use, a contact tracing
application. Using a 2 × 2 factorial analysis of covariance
(ANCOVA), we expected to find a main effect of message framing,
such that participants in the autonomy-supportive conditions
would report more positive perceptions of the application than
those in the controlling groups. Similarly, we expected to find
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a main effect of information safety. Specifically, we expected
participants in the high information safety condition to be more
in favor of the application than those in the low information
safety condition. The hypotheses for this study were preregistered
on the Open Science Framework https://osf.io/q7mju/.

Method
Participants
The sample comprised 1117 Australian adults, recruited by
a professional panel company. Participants completed the
survey online. The age range of the sample was 18–89
(M = 50.17, SD = 17.46). We did not collect additional
demographic information in this survey. Applying sensitivity
analyses (Perugini et al., 2018) in G∗Power (Faul et al., 2007), we
evaluated the minimum detectable effect size given our analytic
strategy, 1117 sample size, an alpha level of 0.05, power of 0.08,
and one covariate (prior intention to download the application).
The results suggested that our N of 1117 was sufficient to reliably
detect effects as small as ηp

2 = 0.01 (reflected in a critical F
statistic of 3.85). G∗Power derives an f statistic effect size in
sensitivity analysis (in this case the f value was 0.083), so we used
the formula reported in Cohen (1988, p. 281) to convert f to ηp

2

(simply f 2), and rounded to the second decimal place.

Materials
Our study materials were presented with a battery of other
items for the purposes of separate studies. We did not refer to
nor preregister hypotheses related to the other variables in the
study and so do not mention them here. More details about the
complete questionnaire battery can be found here [link available
here: https://osf.io/u5x3r/].

Pre-experiment items
Likelihood of using the application. We expected that participants’
initial likelihood of downloading a contact tracing application
would be a substantial predictor of their post-experiment
intentions to download. Therefore, to control for initial
intentions we posed the question “How likely are you to
download and install a government COVID-19 tracing app on
my phone?” The item was responded to on a 0 (not at all likely)
to 10 (extremely likely) scale.

Post-experiment items
Perceptions of contact tracing applications. We posed three post-
experiment questions to assess participants’ perceptions of a
COVID-19 contact tracing application: (1) How likely would you
be to download and install a COVID-19 tracing app? (0 = not
at all likely–10 = extremely likely); (2) Do you think a COVID-
19 tracing app is a good idea for your government to fund?
(0 = extremely bad idea–10 = extremely good idea); and (3)
How likely is it that you would recommend a COVID-19 tracing
app to a friend, family member, or colleague? (0 = not at all
likely to recommend–10 = extremely likely to recommend). We
also presented participants with five additional questions related
to their valuing of the application, trust for the application,
perceived usability of the technology, and their self- or other-
focused reasons for using the application. However, we did
not pre-register hypotheses pertaining to these items, so we

present these items in Online Supplementary Material S2 and
their correlations with the rest of the study variables in Online
Supplementary Material S3.

Experimental manipulation
After answering the pre-experiment questions, participants were
randomly assigned to one of four conditions: autonomy-support
with high information safety (n = 268), autonomy-support with
low information safety (n = 262), control with high information
safety (n = 303), and control with low information safety
(n = 284). Participants were naïve to their condition as were
experimenters because the study was conducted online. All
participants were presented with the same introduction, followed
by a condition-specific combination of two of four possible
vignettes, we present the condition-specific vignettes below (with
the full experiment available in Online Supplementary Material
S1). The autonomy-support and control vignettes were word
count-matched at 128 words each, as were the information is safe
and information is not safe conditions at 84 words each.

Autonomy support condition. Downloading the COVID-19 trace
app means you are allowing information about who you have
come into close contact with to be electronically monitored,
which may feel intrusive. The reason for this unusual measure
is that it is the most effective way to help people find out about
their risk if they have come in contact with an infected person.
Doing so means they can then make the right choices to protect
themselves and their loved ones. That is why it is hoped that you
will choose to participate in this important program. Using the
app is entirely voluntary. You have the choice to download and
to activate, and you can opt out at any time. Making this choice is
a way you can really contribute to containing the spread.

Controlling condition. Downloading the COVID-19 trace app
means you are allowing information about who you have come
into close contact with to be electronically monitored. Even if
it feels intrusive, this is something people should not question,
because it is clearly the most effective way for authorities to
track who has been in contact with an infected person. You need
to help authorities notify those at risk of contracting the virus.
Given the current threat, we think you must do this to be a
responsible citizen. Downloading the app is not really a choice—
it is a thing that you should just do. To comply with this program,
you should download the app and ensure that it is activated.
Complying with this requirement is the best way to stop the
spread of the virus.

High information safety condition. Information from the
COVID-19 trace app will be stored locally on a phone, encrypted,
and only transferred to a health data bank if a person tests
positive for COVID-19. Once there, data cannot be accessed
by any other parties, private or governmental, and will not be
used for any other purposes. The app is designed so that your
personal identity and personal information are protected. Data
will be destroyed every 21 days so that it cannot be used later by
anyone, for any reason.

Low information safety condition. Information from the COVID-
19 trace app will be stored locally on a phone and then
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transferred to a health data bank for use in tracing the
contacts of a person who tests positive for COVID-19. Once
there, the data will be owned by the government and may be
accessed for other important purposes. The app is designed
so that the data can be stored long-term and it is possible
that the data will be used in later analyses for other health or
government purposes.

Results
Preliminary Analysis
All analyses (in Studies 1 and 2) were conducted in R Version
3.6.0 (R Core Team, 2019), using packages including dplyr
(Wickham et al., 2019), corx (Conigrave, 2019), psych
(Revelle, 2017), sjstats (Lüdecke, 2020), and lsr (Navarro,
2015). Means, standard deviations, and Pearson’s correlations
between the study variables are included below in Table 1.
As we expected, pre-experiment intention to download a
COVID-19 contact tracing application correlated strongly
with post-experiment intentions, and positive post-experiment
perceptions of a contact tracing application were sensibly
positively associated. Correlations reported in Online
Supplementary Materials S2, S3 demonstrate that seeing
value in the application, trusting its safety, and seeing it as
beneficial to oneself and to others, were all strongly positively
correlated with intention to download and use the application
across conditions.

We were not able to reliably detect any meaningful
differences across the four groups in either pre-experiment
likelihood of downloading the application, F(3,1111) = 1.09,
p = 0.35, ηp

2 = 0.003, or in mean age, F(3,1113) = 0.13,
p = 0.95, ηp

2 = 0.00. The small number of participants
who did not respond to all items (range from 0.18
to 1.97% missing responses across the pre- and post-
experiment variables) was omitted from the relevant
analyses. All dependent variables were standardized
prior to analysis.

Primary Analysis
To test if the total participant reports of likelihood of
downloading the COVID-19 contact tracing application
increased from pre- to post-experiment, we conducted a
paired samples t-test, which indicated that there was a
statistically significant increase in likelihood/intention to
download the COVID-19 contact tracing application from pre-

TABLE 1 | Inter-correlations, means, and standard deviations for the
variables in Study 1.

1 2 3 4

1. Pre-test likelihood of downloading –

2. Post-test intention to download 0.79*** –

3. Post-test government should fund 0.61*** 0.77*** –

4. Post-test recommend to others 0.68*** 0.85*** 0.81*** –

Mean 3.96 4.60 5.85 4.94

SD 3.49 3.57 3.05 3.38

Note. ***p < 0.001. Pre-test, pre-experiment; Post-test, post-experiment.

(M = 3.96, SD = 3.49) to post-experiment (M = 4.60, SD = 3.57),
t(1113) = −9.35, p < 0.001 [95% CI −0.78, −0.51], Cohen’s
d = 0.28. We also examined change from pre- to post-intention
to download within each experimental group. There were
small to moderately-sized, statistically significant increases in
intention to download from pre- to post-experiment in all
four experimental groups: (1) the autonomy-support plus high
information safety group, t(265) = −5.79, p < 0.001 [95% CI
−1.18, −0.58], Cohen’s d = 0.35, (2) the autonomy-support plus
low information safety group, t(261) = −3.57, p < 0.001 [95%
CI −0.80, −0.23], Cohen’s d = 0.22, (3) the control plus high
information safety group, t(302) = −6.73, p < 0.001 [95% CI
-1.10, −0.60], Cohen’s d = 0.37, and (4) the control plus low
information safety group t(282) = −2.49, p < 0.01 [95% CI
−0.57, −0.07], Cohen’s d = 0.15 (see Table 2 for group-specific
means and standard deviations).

Next, to examine the roles of message framing and
information safety assurances in predicting group differences
on the post-experiment measures, we ran three 2 × 2
factorial ANCOVAs using the two (message framing and
information safety) two-level (autonomy versus control
and high information safety versus low information safety)
factorial predictors. First, we predicted post-experiment
intention to download the application. Second, we
predicted post-experiment perceptions of the application
as a worthwhile use of government resources. Third, we
predicted post-experiment intention to recommend the
application to friends and family. In all three models, we
controlled for self-rated initial likelihood of downloading
the application.

Autonomy-supportive versus controlling message framing
The experimental group-specific means presented in Table 2
(and illustrated in Figure 1), coupled with the 2 × 2 factorial
ANCOVA results shown in Table 3, demonstrate that there
was no statistically significant effect of message framing on any
of the three dependent variables. Message framing consistently
explained less than 1% of the variation in the outcome variables
and the critical F statistics were all well-below 3.85, which
were the minimum reliably detectable thresholds indicated

TABLE 2 | Experimental group-specific means and standard deviations for the
pre-experiment (pre-test) and post-experiment (post-test) measures in Study 1.

Aut + Safe Aut + Not
Safe

Cont + Safe Cont + Not
Safe

Pre-test likelihood 3.84 [3.40] 3.72 [3.41] 4.01 [3.56] 4.23 [3.56]

Post-test intentions 4.71 [3.42] 4.24 [3.48] 4.86 [3.65] 4.55 [3.68]

Post-test support 5.97 [2.92] 5.68 [2.98] 5.90 [3.05] 5.84 [3.25]

Post-test recommend 5.04 [3.18] 4.46 [3.46] 5.26 [3.41] 4.95 [3.43]

Pre-post difference 0.88 [2.49] 0.52 [2.34] 0.85 [2.20] 0.32 [2.15]

Note. Aut, autonomy-supportive message framing condition; Cont, controlling
message framing condition; Safe, high information safety condition; Not Safe, low
information safety condition; Pre-test likelihood [to download the application]; Post-
test intentions [to download the application]; Post-test support [the government
investing in the application]; Post-test recommend [the application to friends, family,
and colleagues]; Pre-post difference, post-test intentions minus pre-test likelihood.
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FIGURE 1 | Mean scores and 95% confidence intervals for the three dependent variables according to message framing condition (autonomy or control) by
information safety condition (high or low) in Study 1.

by our sensitivity analyses. Thus, if a statistically significant
effect could be detected with a larger sample, it would still
likely be negligible.

TABLE 3 | Results from a series of 2 × 2 factorial ANCOVAs, using message
framing and information safety to predict post-experiment perceptions of a
COVID-19 contact tracing application, controlling for pre-experiment likelihood to
download, in Study 1.

Sum of
squares

df Mean
square

F p ηp
2

Intention to download

Pre-experiment likelihood 691.41 1 691.41 1833.54 <0.001 0.62

Message framing 0.04 1 0.04 0.10 0.75 0.00

Information safety 4.29 1 4.29 11.38 0.001 0.01

Message framing * Info
Safety

0.06 1 0.06 0.15 0.70 0.00

Residuals 418.19 1109 0.38

Government should fund

Pre-experiment likelihood 410.83 1 410.83 657.15 <0.001 0.38

Message framing 0.57 1 0.57 0.91 0.34 0.00

Information safety 1.15 1 1.15 1.85 0.18 0.00

Message framing * Info
Safety

0.00 1 0.00 0.01 0.93 0.00

Residuals 681.44 1090 0.63

Recommend to others

Pre-experiment likelihood 516.31 1 516.31 975.13 <0.001 0.47

Message framing 0.47 1 0.47 0.88 0.35 0.00

Information safety 5.72 1 5.72 10.80 0.001 0.01

Message framing * Info
Safety

0.00 1 0.00 0.004 0.95 0.00

Residuals 582.42 1100 0.53

High information safety versus low information safety
Table 3 shows a statistically significant effect of information
safety on two of the three outcomes: intention to download
the application and intention to recommend the COVID-19
contact tracing application to friends, family, and colleagues.
According to the means in Table 2, participants in the high
information safety conditions reported higher intentions to
download and to recommend it than those in the low information
safety conditions. There was no effect of information safety
on perceptions of the application as a worthwhile use of
government resources.

Interaction between message framing and information safety
As shown in Table 3, there were no statistically significant
interactions between message framing and information safety in
the prediction of any outcomes. The effect of information safety
was evident regardless of autonomy-supportive or controlling
message framing.

Discussion
The aim of Study 1 was to assess two elements of social
messages, and their effects on people’s intentions to abide
government requests to use contact tracing technology. We
found support for our hypotheses regarding information safety,
indicating that data and information safety assurances may be
vital tools in promoting the uptake of COVID-19 contact tracing
applications. However, we did not find an effect of message
framing or an interaction between information safety and
message framing in the prediction of contact tracing application
uptake. Belonging to the two message framing conditions
(autonomy-support and control) did not reliably predict any
of the three dependent variables. Meanwhile, belonging to
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the high information safety conditions resulted in a greater
likelihood of downloading the application and of recommending
it to friends and family, compared to the low information
safety conditions. However, information safety did not affect
people’s perceptions of the COVID-19 tracing application as
a worthwhile use of government resources. The effects of
information safety assurances were evident regardless of message
framing condition.

In Australia, where the sample was collected, our survey
was administered proximal to the actual launch of Australia’s
contact tracing application, COVIDsafe. We collected data
over a 72-h period basing the application description on
contemporaneous media reporting and government press
conferences. Three days after the data were collected, the
government actually released the application and encouraged
Australians to download it. Thus, participants likely had prior
exposure to the government’s aims and rationale. Nonetheless,
our conditions making information safety explicit enhanced
participants’ willingness to use the application.

Study 1 leaves some possibilities unaddressed, and thus
requires expansion. Our use of an Australian sample is a potential
limitation because social and media discussion regarding contact
tracing applications had become commonplace prior to our
study. Thus, participants’ views of the technology had likely
already, at least partially, developed. Accordingly, replication and
expansion of this study in a country yet to implement contact
tracing application technology may be more appropriate for
testing our hypotheses, such was our aim in Study 2.

STUDY 2

In Study 2, we sought to replicate our message framing and
information safety results from Australia in a sample from
another country that was yet to fully launch a contact tracing
application. We selected the United States, which at the time of
the data collection was experiencing an increase in COVID-19
cases, and had no uniform contact tracing policy. In addition,
compliance with COVID-related prevention measures in the U.S.
was highly variable, and popularly reported to be associated with
differences in political affiliation, as well as trust in government
health messaging. Thus, in addition to replicating our results in
a different national climate, we also assessed additional variables
to tap the unique U.S. climate in relation to compliance with
COVID-19 prevention behaviors.

First, in the U.S. sample, we assessed perceived legitimacy
of government, expecting that perceived legitimacy would be
positively associated with more willingness to accept contact
tracing across conditions, measured in both pre-and post-
experimental manipulation assessments. We expected that, in
the diverse political landscape in the United States, there would
be varied perceptions of government messaging as legitimate,
allowing us to examine a possible positive relationship between
perceptions of the government as legitimate and intention to
download and use a contact tracing application. Moreover, by
measuring and including perceptions of government legitimacy,
we were able to test for the independent effects of our

experiment on intended application uptake, controlling for
positive government perceptions.

Second, although not a theoretically derived question, given
the potential relevance of political party affiliation to perceptions
of government legitimacy, we also collected participants’ political
affiliations, and examined differences across self-reported
political groups in terms of their intended uptake. Again, given
that we have no theory-based predictions regarding intended
uptake and political affiliation, we examined these variables in an
exploratory way, and for descriptive purposes only.

Method
Participants
The sample comprised 888 U.S. adults, recruited by the
professional survey company Qualtrics. Participants completed
the survey online. We again conducted sensitivity analyses
(Perugini et al., 2018) in G∗Power (Faul et al., 2007), to assess the
minimum detectable effect size given our sample size, an alpha
level of 0.05, power of 0.80, and two covariates (prior likelihood to
download the application and perceived government legitimacy).
The results suggested that our N of 888 was sufficient to reliably
detect effects as small as ηp

2 = 0.01 (reflected in a critical F
statistic of 3.85, the same as in Study 1). G∗Power derives an f
statistic effect size in sensitivity analysis (in this case the f value
was 0.094), so we used the formula reported in Cohen (1988,
p. 281) to convert f to ηp

2 (simply f 2), and rounded to the
second decimal place.

The sample ranged in age from 18 to 90 years (M = 46.09,
SD = 17.00), and included 359 males, 525 females, and four
individuals who reported their gender as “other.” Participants’
political affiliations were relatively balanced across the sample,
with 274 reporting as Republicans, 347 as Democrats, 235
as independents, 10 as libertarians, eight as greens, and 14
as “other.” The participant numbers in the libertarian, green,
and “other” categories were too small to be statistically useful,
therefore, these responses were changed to NA such that political
affiliation could be used as a three-level factor variable comprising
Democrats, independents, and Republicans.

Materials
In Study 2, we presented the same experimental survey materials
as we did in Study 1. At the pre-experiment time point,
we assessed participants’ likelihood of using a contact tracing
application, and post-experiment we measured participants’
perceptions of the COVID-19 contact tracing application using
the same three questions as in Study 1.

Post-experiment items
Perceived government legitimacy. In Study 2, we also included
post-experiment questions that assessed participants’ perceptions
of governmental authority as being legitimate using three items,
“In general, I trust the government to do the right thing,” “I
believe the government adequately represents the people,” and
“I think messages from the government are trustworthy and
reliable,” each answered on a 0 (not at all true of me) to 6
(Completely true of me) scale. Cronbach’s alpha of 0.95 indicated

Frontiers in Psychology | www.frontiersin.org 6 January 2021 | Volume 11 | Article 591638573

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-591638 January 19, 2021 Time: 15:58 # 7

Bradshaw et al. Messaging and COVID-19 Contact Tracing Uptake

high internal consistency among these items, so we averaged the
three items and used a single composite score.

Experimental Manipulation
As in Study 1, after answering the pre-experiment questions,
participants were randomly assigned to one of four conditions:
autonomy-supportive message framing with high information
safety (n = 225), autonomy-support with low information safety
(n = 229), controlling message framing with high information
safety (n = 224), and control with low information safety
(n = 210). The experimental manipulation was employed using
the same materials as reported above in Study 1, gently edited for
the American context (i.e., we removed “Australia” and replaced
with “America”).

Results
Preliminary Analyses
Means, standard deviations, and inter-correlations between
the study variables are included below in Table 4. As we
found in Study 1, the correlations between pre-experiment
intentions to download a COVID-19 contact tracing application
and post-experiment intentions, and positive post-experiment
perceptions of a contact tracing application were positive. As
expected, perceived government legitimacy correlated strongly
and positively with positive perceptions of the COVID-19 contact
tracing application.

There were no differences across the four groups in (1) pre-
experiment likelihood of downloading the COVID-19 contact
tracing application, F(3,884) = 0.40, p = 0.76, ηp

2 = 0.001, (2)
mean age, F(3,884) = 0.34, p = 0.80, ηp

2 = 0.001, or in (3)
perceptions of the government as legitimate, F(3,884) = 0.45,
p = 0.71, ηp

2 = 0.001. We used forced choice responding
throughout the online survey, so there were no missing responses
in the dataset. All continuous variables were standardized
prior to analysis.

Primary Analyses
Experimental effects
To test if the total participant reports of likelihood of
downloading the COVID-19 contact tracing application
increased from pre- to post-experiment, we conducted a paired
samples t-test. The results indicated that intentions to download
the application increased from pre- (M = 3.66, SD = 3.69) to

TABLE 4 | Inter-correlations, means, and standard deviations for the
variables in Study 2.

1 2 3 4 5

1. Pre-test likelihood –

2. Post-test intentions 0.82*** –

3. Post-test government should fund 0.68*** 0.81*** –

4. Post-test recommend to others 0.75*** 0.88*** 0.87*** –

5. Perceived government legitimacy 0.41*** 0.41*** 0.38*** 0.42*** –

Mean 3.66 4.14 6.01 5.30 3.67

SD 3.69 3.70 3.54 3.71 1.88

Note. ***p < 0.001. Pre-test, pre-experiment; Post-test, post-experiment.

post-experiment (M = 4.14, SD = 3.70), t(887) = -6.57, p < 0.001
[95% CI -0.63, -0.34], Cohen’s d = 0.22. We also examined pre- to
post-experiment intentions to download the application in each
experimental group. Three of the four groups reported a small
to moderately-sized increase in intention to download from
pre- to post-experiment: (1) the autonomy-support plus high
information safety group, t(224) = -2.41, p = 0.02 [95% CI -0.59,
-0.06], Cohen’s d = 0.16, (2) the control plus high information
safety group, t(223) = -5.73, p < 0.001 [95% CI -1.32, -0.64],
Cohen’s d = 0.38, and (3) the control plus low information
safety group, t(209) = -3.27, p = 0.001 [95% CI -0.72, -0.18],
Cohen’s d = 0.23. There was no reliably detectable difference
between pre- and post-experiment intentions to download
in the autonomy-support plus low information safety group,
t(228) = -1.40, p = 0.16 [95% CI -0.47, 0.08], Cohen’s d = 0.23
(see Table 5 for group-specific means and standard deviations).

Next, to examine the role of message framing and information
safety in predicting group differences on the post-experiment
measures, we ran the same 2 × 2 factorial ANCOVAs as
we did in Study 1, using the two (message framing and
information safety) two-level (autonomy versus control and
high information safety versus low information safety) factorial
predictors. First, we predicted post-experiment intention to
download the application. Second, we predicted post-experiment
perceptions of the application as a worthwhile use of government
resources. Third, we predicted post-experiment intention to
recommend the application to friends and family. In all
three models, we controlled for self-rated initial likelihood of
downloading the application. In addition, given the substantial
positive correlations between perceived government legitimacy
and intention to download the application, we included perceived
government legitimacy as a covariate in the models.

Autonomy-supportive versus controlling message framing. The
experimental group-specific means presented in Table 5 (and
illustrated in Figure 2), coupled with the 2 × 2 factorial ANCOVA
results shown in Table 6, demonstrate that there was a statistically
significant main effect of message framing for one of the three
dependent variables. Counter to expectations, in the prediction of
post-experiment intentions to download the COVID-19 contact

TABLE 5 | Experimental group-specific means and standard deviations for the
pre-experiment (pre-test) and post-experiment (post-test) measures.

Aut + Safe Aut + Not
Safe

Cont + Safe Cont + Not
Safe

Pre-test likelihood 3.74 [3.66] 3.83 [3.68] 3.52 [3.69] 3.52 [3.73]

Post-test intentions 4.15 [3.66] 3.94 [3.56] 4.50 [3.81] 3.97 [3.76]

Post-test support 6.19 [3.62] 5.88 [3.54] 6.26 [3.50] 5.68 [3.50]

Post-test recommend 5.59 [3.86] 5.03 [3.58] 5.62 [3.76] 4.92 [3.60]

Pre-post difference 0.32 [2.02] 0.20 [2.13] 0.98 [2.56] 0.45 [1.98]

Note. Aut, autonomy-supportive message framing condition; Cont, controlling
message framing condition; Safe, high information safety condition; Not Safe = low
information safety condition; Pre-test likelihood [to download the application]; Post-
test intentions [to download the application]; Post-test support [the government
investing in the application]; Post-test recommend [the application to friends, family,
and colleagues]; Pre-post difference, post-test intentions minus pre-test likelihood.
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FIGURE 2 | Mean scores and 95% confidence interval for the three dependent variables according to message framing condition (autonomy or control) by
information safety condition (high or low) in Study 2.

tracing application, participants in the controlling message
framing conditions reported higher intention to download the
application than those in the autonomy-supportive message

TABLE 6 | Results from a 2 × 2 factorial ANCOVA, using message framing and
information safety to predict post-experiment perceptions of a COVID-19 contact
tracing application, controlling for pre-experiment likelihood to download.

Sum of
squares

df Mean
square

F p ηp
2

Intention to download

Pre-experiment likelihood 598.77 1 598.77 1908.68 <0.001 0.68

Perceived gov’t legitimacy 6.48 1 6.48 20.64 <0.001 0.02

Message framing 2.66 1 2.66 8.47 0.004 0.01

Information safety 1.65 1 1.65 5.26 0.02 0.01

Message framing * Info Safety 0.75 1 0.75 2.39 0.12 0.00

Residuals 276.69 882 0.31

Government should fund

Pre-experiment likelihood 412.61 1 412.61 791.30 <0.001 0.47

Perceived gov’t legitimacy 10.85 1 10.85 20.81 <0.001 0.02

Message framing 0.19 1 0.19 0.36 0.55 0.00

Information safety 2.80 1 2.80 5.37 0.02 0.01

Message framing * Info Safety 0.64 1 0.64 1.23 0.27 0.00

Residuals 459.91 882 0.52

Recommend to others

Pre-experiment likelihood 497.92 1 497.92 1189.78 <0.001 0.57

Perceived gov’t legitimacy 14.03 1 14.03 33.53 <0.001 0.04

Message framing 0.35 1 0.35 0.84 0.36 0.00

Information safety 5.29 1 5.29 12.64 <0.001 0.01

Message framing * Info Safety 0.29 1 0.29 0.68 0.41 0.00

Residuals 369.12 882 0.42

framing conditions. There was no reliably detectable main effect
of message framing on perceptions of the application as a
worthwhile use of government resources or post-experiment
intention to recommend the application to friends and family.

High information safety versus low information safety. As Table 6
shows, there was a statistically significant effect of information
safety on all three outcome variables. Coupling the results
from Table 6 with the means in Table 5, belonging to the
high information safety conditions resulted in more positive
perceptions of the application belonging to the low information
safety conditions.

Interaction between message framing and information safety. As
in Study 1, and as shown in Table 6, there were no
statistically significant interactions between message framing and
information safety in the prediction of any outcomes.

Perceived government legitimacy. Perceptions of government
power as legitimate were an independent and statistically
significant positive predictor of post-experiment intentions
to download the COVID-19 contact tracing application,
perceptions of the application as a worthwhile use of government
resources, and post-experiment intention to recommend the
application to friends and family.

Political Affiliation
Using ANOVAs, we compared participants who self-reported
as Democrats, Republicans, and independents on their: (1)
pre-experiment intention to download a COVID-19 contact
tracing application and (2) perception of the government as
legitimate. When using post-experiment intentions to download
the COVID-19 tracing application as the outcome, there was a
small statistically significant main effect of political affiliation,
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F(2,853) = 4.39, p = 0.01, ηp
2 = 0.01. Post hoc comparisons using

Tukey’s HSD indicated that independents (M = 3.18, SD = 3.36)
reported lower intentions to download the application when
compared to democrats (M = 4.10, SD = 3.70). There were
no differences between democrats and republicans (M = 3.69,
SD = 3.93), or between republicans and independents. In
the prediction of perceived government legitimacy, there was
also a statistically significant main effect of political affiliation,
F(2,853) = 48.98, p < 0.001, ηp

2 = 0.10. Tukey’s HSD post hoc
comparisons showed Republicans (M = 4.57, SD = 1.87)
reported higher perceived legitimacy than both Democrats
(M = 3.35, SD = 1.77) and independents (M = 3.19, SD = 1.69),
who did not differ.

GENERAL DISCUSSION

The COVID-19 pandemic presents scientists and public health
experts with the challenge of motivating wide-spread and
substantial behavior change quickly and reliably. As a specific
example of behavior change, we explored several variables
expected to relate to, or impact, people’s intention to use contact
tracing technology to contain outbreaks of the virus. As is the case
with many variables in psychology, these studies demonstrate
that the best predictor of people’s future intentions to download
and use a COVID-19 contact tracing application is their prior
intentions. However, across large and representative samples
from two countries, we also show that specific public messaging
strategies can increase intended behavior change, even when
accounting for prior intentions. The results suggest that the
provision of data and information safety assurances may be key
in affecting people’s future use of contact tracing technology, an
effect we found in both samples regardless of whether messaging
was framed in an autonomy-supportive or controlling manner,
as well as independent of prior intentions and perceptions of the
government as legitimate.

Information Safety and Government
Perceptions
Across Studies 1 and 2, we found that information safety
assurances had meaningful effects on favorable perceptions of
contact tracing applications. In Study 2, we tested the degree
to which positive perceptions of contact tracing applications
were a function of perceived government legitimacy. We found
that—while perceptions of the government as legitimate were
strongly associated with intended application uptake—high levels
of information safely continued to be a meaningful predictor of
intended application uptake, even controlling for government
perceptions. These findings thus highlight the importance
of transparency in source codes, and explicit protections
regarding data accessibility, to ameliorate people’s concerns with
controlling surveillance when implementing such potentially life-
saving technologies.

Of course, we would be remiss if we did not emphasize
that messages about data security should be anchored in
truth. If the public is assured that personal data are safe, the
information needs to actually be protected. We would expect that

if information safety messages originated from an untrustworthy
government or entity, the ability of the message to instigate
behavior change would likely be nullified. Indeed, the strong and
positive effects of perceived legitimacy suggest that governments
should seek to maintain integrity with regards to their public
messaging, in order to maintain the public trust required to
sustain COVID-19-related behavior change and compliance
over the long term.

Message Framing
Across six models (three per study), we assessed the effects
of autonomy-supportive and controlling message framing on
intended application uptake, perceptions of the application
as a worthwhile government investment, and likelihood of
recommending to friends. In five of these six models, there was no
reliably detectable effect of message framing. The lone main effect
was in the prediction of intended uptake in Study 2. Counter
to our expectations, the result suggested that belonging to the
controlling message framing conditions resulted in increased
likelihood to download the contact tracing application after the
experiment compared to the autonomy-supportive conditions.
While we are reluctant to attach too much weight to a single
statistically significant effect in a batch of six, the result may
suggest that people could be responsive to firmer messaging
in the face of confusion and mortal threat, such as people
in the United States, as well as other parts of the global
population, currently face. Indeed, while autonomy support is
often demonstrated to effectively initiate behavior change, in the
context of a global pandemic, messaging that provides rationales
and choice points needs to be balanced with the fact that behavior
change is essential, not optional, to maintain public health.

Important to note is that behavior can be initiated for both
autonomous and controlled reasons and, in the main, our results
showed that, when paired with safety reassurances, participants
exposed to either autonomy-supportive or controlling message
framings increased in their intention to engage with contact
tracing technology. Sources of external pressure or feelings of
internal pressure like guilt and shame can effectively motivate
short-term behaviors (Pelletier et al., 2001). Where such
controlled forms of motivation tend to lack efficacy is in their
ability to sustain behavior change over the long term (Ryan et al.,
2008; Ng et al., 2012). Given that downloading a contact tracing
application is a single instance behavior, firmer language, coupled
with information safety assurances, may have utility. It would,
however, be useful to examine the effects of autonomy-supportive
and controlling message framing on the maintenance of behavior
change longitudinally, especially with hard to sustain behaviors
such as social distancing or frequent hand washing.

Political Affiliation
For exploratory purposes, we examined differences between
participants at the level of self-reported political party affiliations.
Independents reported the lowest intentions to download the
contact tracing application, and significantly differed from
Democrats, who reported the most. The differences in level of
endorsement across political affiliates suggest that a one-size-
fits all messaging strategy may not be useful, given people’s
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existing political ideologies appear related to their intention to
abide government recommendations. Messaging tailored to meet
specific political party values may be useful, though the claim is
speculative until future research tests such a proposition.

Limitations, Future Directions, and
Conclusion
Our use of an Australian sample in Study 1 is a potential
limitation because social and media discussion regarding
contact tracing applications had been widespread for several
weeks prior to our study. Thus, participants’ perceptions
of contact tracing had likely already formed. More light
would have been shed on this possibility had we included
a neutral control group, which we did not, and should
be included in future studies. In addition, in both studies,
participants in all experimental conditions were provided
with a description of the application, including how it
can accelerate contact tracing. Given all groups increased
their willingness to use the application, our description may
have provided all participants with a self-evident, value-
aligned rationale, which according to SDT, would facilitate
internalization and intent. Indeed, rationale provision is
a key element of autonomy-supportive leadership (Ryan
and Deci, 2017). Ancillary correlations reported in Online
Supplementary Materials S2, S3 demonstrated that people’s
willingness to engage with contact tracing technology was
strongly associated with the belief that a contact tracing
application has value, is safe, and would benefit both self and
others. Future studies of public messaging strategies and behavior
change would be well-served if conducted in countries without
prior social discussion regarding contact tracing applications, and
if the rationale component was not presented to participants in
controlling message framing conditions.

Also, our results may only generalize to computer literate
individuals because the online nature of the survey required
access to and knowledge of computer and mobile phone
technologies. This highlights a limitation not of our study,
but of contact tracing technology in general: access to
contact tracing technology may not be equitable across all
groups. People who are not technologically literate and those
who do not use smartphones and applications may not
directly benefit from use of a contact tracing application.
The obstacles to application use may apply particularly
to groups that are vulnerable to COVID-19 such as the
elderly, but could extend to other groups such as children
and groups without the cognitive or physical capacities
required to use the application. If community uptake of
contact tracing is widespread, individuals without access to
contact tracing applications will likely benefit from their use
indirectly because those with COVID-19 will know to self-
isolate more quickly. However, governments and policy makers
should consider how vulnerable groups can better access the
features of contact tracing applications, without smartphone
use or knowledge.

Taken together, our studies identified meaningful discursive
strategies relevant to COVID-19-related public health messaging.

In particular, assurances regarding information safety and non-
surveillance were key. However, our results also suggest that
message framing and information safety assurances alone, are
not sufficient to cultivate the necessary change to existing
attitudes toward contact tracing applications. People’s current
perceptions of contact tracing relate to their future intentions
to use such technology. Therefore, messaging designed to
debunk existing contact tracing-related qualms may be useful,
especially if combined with true freedom from surveillance
and privacy built in to technology design (Calvo et al., 2020).
In addition, people’s perceptions of government legitimacy
and political affiliations relate to their intended uptake of
contact tracing technology. Therefore, governments should
strive for clarity and consistency to maintain public trust,
and messaging could be more useful if tailored to suit
specific political party values. Questions regarding the ability
of social messages to affect behavior are more crucial now
than it has ever been, and we hope to spur more research
examining these effects.
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Together Against COVID-19
Concerns: The Role of the Dyadic
Coping Process for Partners’
Psychological Well-Being During the
Pandemic
Silvia Donato* , Miriam Parise, Ariela Francesca Pagani, Margherita Lanz,
Camillo Regalia, Rosa Rosnati and Raffaella Iafrate

Department of Psychology, Family Studies and Research University Centre, Universitá Cattolica del Sacro Cuore, Milan, Italy

The situation caused by the 2019 coronavirus disease (COVID-19) has been
representing a great source of concern and a challenge to the psychological well-
being of many individuals around the world. For couples in particular, this extraordinary
rise in concern, combined with the stress posed by the virus containment measures,
such as prolonged cohabitation and lack of support networks, may have increased the
likelihood of couple problems. At the same time, however, COVID-19 concerns may
have been a stimulus to activate couples’ stress management processes. A couple’s
resource, which may have an important role in dealing with COVID-19 concerns and
stress, is dyadic coping, i.e., the process through which partners face stress together.
Drawing on a sample of 1,823 Italian individuals involved in a couple relationship,
the current study tested a serial mediation model in which concerns about COVID-
19 predicted psychological well-being, through both explicit stress communication and
perceived partner dyadic coping responses. In addition, the study explored whether this
dyadic coping process functioned the same way in satisfied and dissatisfied couples.
Results showed that concerns about the situation related to COVID-19 significantly
threatened individuals’ psychological well-being. However, these concerns positively
predicted explicit stress communication, which in turn positively predicted perceived
partner’s dyadic coping responses, which finally positively predicted psychological well-
being. In addition, in the group of dissatisfied individuals, the association between
explicit stress communication and perceived partners’ dyadic coping responses was
not significant. The present study adds to the research on couples’ coping by testing
for the first time the whole theoretical model of dyadic coping and does so during a
global emergency situation. The study also suggests key components of preventive
interventions for individuals in couples.
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INTRODUCTION

After its identification in China at the end of 2019, a novel
coronavirus, the severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2), has spread worldwide, causing a pandemic of
respiratory illness called 2019 coronavirus disease (COVID-19).
COVID-19 has been representing a major threat to global human
health (World Health Organization [WHO], 2020). COVID-
19, in fact, can be extremely severe and, in some cases, can
cause death, especially in the elderly and in people already
affected by other diseases (Jordan et al., 2020). COVID-19 has
also rapidly emerged as a threat to global economy (World
Trade Organization [WTO], 2020). In fact, the lockdown and
shutdown policies have led to economic difficulties, and many
people and their families are experiencing job instability or
loss, financial hardship, and, in general, uncertainty for the
economic future (United Nations, 2020). Moreover, the situation
related to COVID-19 has been posing a threat to social and
interpersonal relationships (Brooks et al., 2020; Carlson et al.,
2020). Especially during the phase of strict lockdown, people
were mandated to self-isolate at home–and work at home when
possible–and movement was strictly restricted. This resulted, on
the one hand, into a forced and prolonged cohabitation with one’s
immediate family, such as the partner or children, and, on the
other hand, into a limited possibility of physical proximity with
one’s not cohabiting family members, friends, and community.
Nowadays, the evolution of the situation is still uncertain, and
second waves of the pandemic during Fall 2020 have already
required new lockdown measures in Italy and around the world.
Taken together, all these aspects represent a great source of stress,
concerns, and fear, which challenge the mental health and well-
being of many individuals around the world (Brooks et al., 2020;
Satici et al., 2020). For couples in particular, this extraordinary
rise in stress, together with the combination of confinement and
isolation, may have increased the likelihood of couple’s problems,
as indicated by the significant upsurge in divorce applications in
China in March 2020 (Deese, 2020; Global Times, 2020).

According to the Vulnerability Stress and Adaptation (VSA)
model (Karney and Bradbury, 1995), managing common
stressors is one of the major tasks couple members are required
to complete while navigating their daily life: Stress related to
the COVID-19 situation could therefore activate partners’ stress
management processes. According to Bodenmann’s Systemic-
Transactional Model of dyadic coping Bodenmann (1995, 1997,
2005), when partners deal with a stressor affecting them
both directly and simultaneously, such as in the COVID-
19 emergency, the source of stress is defined as common,
and dyadic stress is observed. To cope against dyadic stress,
partners can initiate a dyadic coping process, which is the
interplay between both partners’ stress and coping reactions
as well as proper common responses to the dyadic stressor.
Both experimental and correlational studies, in fact, showed
that, when facing dyadic stressors, partners engage in dyadic
coping to recover from the stressful situation (Meuwly et al.,
2012; Bertoni et al., 2015). More specifically, the dyadic coping
process is depicted as a cycle in which the experience of stress
becomes a dyadic issue when partners communicate about it.

Stress communication is therefore the first step in the dyadic
coping process. Research has shown that couples in which
both partners communicate openly reported higher levels of
satisfaction than those who communicate without examining the
events or their moods (Christensen and Shenk, 1991; Guerrero
et al., 2011). Explicit stress communication is then important to
avoid misunderstanding and to elicit congruent dyadic coping
responses (Kuhn et al., 2017). Once stress is communicated,
in fact, one partner’s communication is appraised, decoded,
and evaluated by the other partner, who then reacts with
his/her coping responses. Partners’ coping responses can be
positive as well as negative: positive dyadic coping occurs when
one partner responds supportively to the other’s stress signals,
showing understanding and being helpful, or when both partners
engage in a joint management of the stressor. Negative dyadic
coping occurs when one partner responds with disinterest,
sarcasm, or belittlement to the other’s stress signals. In general,
dyadic coping is, firstly, aimed at restoring or maintaining both
partners’ psychological well-being, by reducing the partners’
levels of stress, and, secondly, at enhancing couple functioning,
by strengthening partners’ sense of we-ness and reciprocal trust.

In addition to research demonstrating the role of dyadic
coping for partners’ relational well-being (e.g., Donato et al.,
2015; Hilpert et al., 2016; Parise et al., 2019), abundant research
has proven that coping positively as a couple in times of
stress significantly reduces partners’ distress and improves
partners’ psychological health, both when dealing with normative
(Molgora et al., 2018, 2019; Alves et al., 2019) and non-
normative life events (Badr et al., 2010; Meier et al., 2011;
Rottmann et al., 2015).

The COVID-19 emergency is a non-normative life event of
a particular intensity and extraordinary nature in which dyadic
coping could play an important role in maintaining partners’
psychological well-being despite the numerous sources of stress,
concerns, and fear characterizing the situation connected to the
epidemic and lockdown restrictions. A recent study, in fact,
showed that how the partner responds to the other’s COVID-19-
related stressors protect individuals from the negative effects of
COVID-19-related stressors (Balzarini et al., 2020).

The Current Study
The current study was aimed at investigating whether and
how the concerns related to the COVID-19 situation activated
partners’ dyadic coping process, and whether this, in turn,
contributed to partners’ psychological well-being. In particular,
on the basis of the Systemic-Transactional Model of dyadic
coping (Bodenmann, 1995, 1997, 2005) and on the empirical
research reviewed above, we intended to test a serial mediation
model, in which concerns about COVID-19 predicted explicit
stress communication, which in turn predicted perceived
partner dyadic coping responses, which finally predicted
psychological well-being.

In addition, a secondary objective of the present study was
to exploratorily examine whether this dyadic coping process
functions the same way in satisfied and dissatisfied couples,
presuming that dissatisfied couples may present a less effective
and functional dyadic coping process.
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With regard to the first objective, we expected COVID-
19 concerns to be negatively associated with psychological
well-being (H1), as the literature has widely shown that
stressors negatively affect psychological well-being (Thoits, 2010;
Schönfeld et al., 2016). Moreover, although the dyadic coping
model assumes that partners’ concerns for the stressful situation
trigger one’s stress communication to the other partner, no
studies to date tested this specific association. We expected that
stress was also positively associated with stress communication
in the COVID-19 emergency (H2), as the partner is regarded as
the most important source of support in times of stress, that is
not easily substituted (Coyne and De Longis, 1986; Dakof and
Taylor, 1990; DeLongis et al., 2010). In addition, literature has
started to show that stress communication is linked to partners’
dyadic coping responses (Kuhn et al., 2017), especially when it
is explicit. Explicit stress communication, in fact, was found to be
associated with one partner’s perceptions of the other’s responsive
dyadic coping (Pagani et al., 2019). We therefore expected stress
communication to positively predict the partner’s dyadic coping
responses in the context of the COVID-19 emergency as well
(H3). Finally, since dyadic coping responses were found to be
associated with psychological well-being (e.g., Bodenmann et al.,
2011; Rusu et al., 2015), we expected this association to be
significant and positive also in the COVID-19 emergency (H4).

With regard to our secondary objective, we expected that
in dissatisfied couples, the process of dyadic coping could be
somehow disrupted, since research has shown that distressed
partners differ from partners who are not in distress in the way
in which they exchange support and interact with each other
(Whisman et al., 2008; Verhofstadt et al., 2013). Hypotheses
2, 3, and 4 above could be further specified as a function
of the potential moderating role of relationship satisfaction.
In particular, the association between COVID-19 concerns
and explicit stress communication could not be significant
for dissatisfied couples who may seek support outside the
couple itself (H2a). Moreover, in dissatisfied couples, even
when communicated explicitly, stress communication could not
activate a dyadic coping response from the partner (H3a). Indeed,
dissatisfied partners’ communication, although explicit and
direct, may be subtly connoted by blame and criticism, thereby
discouraging partner supportive responses. Research has found in
fact that distressed couples show less positive and more negative
support-seeking strategies than non-distressed ones (Verhofstadt
et al., 2013). Alternatively, despite explicit stress communication,
a dissatisfied partner may not be willing to offer support. Finally,
we expected a non-significant or negative association between
partner dyadic coping responses and psychological well-being
(H4a). Dissatisfied partners, in fact, might be less skillful or
effective in enacting dyadic coping responses. Dissatisfied couples
were found to be characterized by less positive (e.g., trust,
support) and more negative dimensions (e.g., emotional distance,
disengagement) as well as less cooperative conflict styles than
satisfied couples (Bertoni and Bodenmann, 2010). It is also
possible that a dissatisfied partner could interpret the other
dyadic coping as less responsive to his/her needs, as dissatisfied
partners were found to be less benevolent when interpreting the
other’s behaviors (Bradbury and Fincham, 1990).

The investigation of the role of dyadic coping is particularly
relevant for both research and intervention. To the best of our
knowledge, this is the first study to test the complete process
of dyadic coping in one model and, in particular, to test this
model applied to the specific COVID-19 situation. Moreover,
this study may help practitioners to identify the resources to
enhance and protect partners’ well-being. The identification
of the resources aimed at maintaining mental well-being of
individuals, and especially those in vulnerable groups, has in fact
been defined as a priority during this epidemic and is important
for the implementation of preventive interventions tailored on
individuals’ specific needs in the current and future emergency
situations (Holmes et al., 2020).

MATERIALS AND METHODS

Participants and Procedure
The present study is part of a broader research project, titled
“The Family at the time of COVID-19,” developed by the
Family Studies and Research University Centre of the Università
Cattolica del Sacro Cuore (Milan, Italy) and conducted in
collaboration with the Human Highway Society. This research
originally included a representative sample of the Italian
population (N = 2,999), but for the purpose of the present
study, we selected people reporting to be in a couple relationship
(N = 1,823). In this sub-sample, women were 67.4% (N = 1,228)
and men 32.6% (N = 595). In terms of age, 0.7% of participants
were between 18 and 24 years old, 13.9% between 24 and 34 years
old, 34.1% between 35 and 44 years old, 32.1% between 45 and
54 years old, 14.6% between 55 and 64 years old, and 4.6%
were over 65 years old. Overall, 71.6% of participants were
married, whereas 28.4% were cohabiting without being married.
Moreover, 73.5% of participants were parents, whereas 26.5%
had no children.

The data were collected from March 30th to April 7th,
during the Italian lockdown phase (started on the 11th of
March), with a self-report questionnaire disseminated through
different platforms and mainstream social media. A brief
presentation informed the participants about the aims of the
study, and an electronic informed consent was requested from
each participant before starting the investigation. To guarantee
anonymity, no personal data, which could allow the identification
of participants, were collected. Due to the aim of the current
research, the only inclusion criterion was to be over 18 years
old. The study was approved by the Ethics Committee of the
Department of Psychology of the Università Cattolica del Sacro
Cuore (protocol number 15–20).

Measures
COVID-19 Concerns
Participants expressed their degree of concern about the situation
related to COVID-19 with the item “To what extent are you
concerned about the current COVID-19-linked situation?” They
were asked to respond on a 7-point Likert scale, from 1 = not at
all to 7 = extremely.
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Explicit Stress Communication
Participants indicated the degree to which they communicated
explicitly their level of stress related to the COVID-19 situation to
their partner with the item “To what extent did you communicate
explicitly your stress related to the current COVID-19-linked
situation to your partner?” Participants responded on a 5-point
Likert scale, from 1 = not at all to 5 = very much.

Dyadic Coping
To assess dyadic coping responses, we used a shorter 8-item
version of the original 41 items of the Dyadic Coping
Questionnaire (DCI; Bodenmann, 1997; Donato et al., 2009).
Participants were asked to assess their perceptions of the partner’s
positive and negative dyadic coping responses (e.g., “My partner
proposed practical solutions to the problems that this situation
caused”; “My partner accused me of not managing stress well
enough”) on a 5-point Likert scale ranging from 1 = never to
5 = very often. In this study, we averaged the 8 items of the scale
to create a total index in which a higher score indicated a greater
level of dyadic coping. The Cronbach’s alpha was 0.88.

Psychological Well-Being
Psychological well-being was measured through 4 items selected
from the Mental Component Summary of the Short-Form Health
Survey (SF-12; Apolone and Mosconi, 1998; Apolone et al., 2001).
These items measure the overall participant’s psychological well-
being in terms of vitality (having a lot of energy), mental health
(feel calm and peaceful), and social functioning (interference of
physical health or emotional problems with social activities). An
item example is “I felt full of energy.” Participants were asked
to report about their well-being over the previous week on a 6-
point Likert scale ranging from 1 = never to 6 = always. We
averaged the 4 items to create a total score in which a higher
score indicated a greater level of psychological well-being. The
Cronbach’s alpha was 0.71.

Couple Satisfaction
Couple satisfaction was measured through one ad hoc item.
This item (“Overall, how do you rate the relationship with your
partner during this period?”), measuring global perception of
couple relationship satisfaction, was administered on a 10-point
Likert scale (1 = very negative and 10 = very positive). On the basis
of the theoretical range of the scale, dissatisfied individuals were
operationalized as those scoring 5 or lower on this item, whereas
satisfied ones as those scoring 6 or higher.

Data Analyses
To test our hypotheses, we modeled the association between
our predictor (i.e., COVID-19 concerns) and outcome (i.e.,
psychological well-being; H1). Moreover, we modeled the
association between COVID-19 concerns and our first mediator
(i.e., explicit stress communication; H2), the association between
explicit stress communication and our second mediator (i.e.,
dyadic coping responses; H3), and finally the association between
dyadic coping responses and psychological well-being (H4). In
particular, we ran a serial mediation model using AMOS version
21 (Arbuckle, 2012). In this model, explicit stress communication

and dyadic coping responses were treated as serial mediators of
the association between concerns about the situation in relation
to COVID-19 and psychological well-being. In line with the
theoretical model, we tested the overall indirect effect of the
two mediators together in the link between COVID-19 concerns
and psychological well-being (i.e., from COVID-19 concerns
to explicit stress communication to dyadic coping responses to
psychological well-being) through the “SerialMediation” user-
defined estimand provided by Gaskin (2016).

With regard to our secondary objective, a multi-group
approach was used to test any differences in the hypothesized
specific paths between the group of dissatisfied individuals
(N = 165) and the group of satisfied individuals (N = 1,658).
In particular, we tested the differences between the two
groups in the association between COVID-19 concerns and
explicit stress communication (H2a), between explicit stress
communication and dyadic coping responses (H3a), and between
dyadic coping responses and psychological well-being (H4a).
For each specific path, the differences were examined by
comparing a model in which all structural paths were allowed
to vary across the groups with a model in which the target
structural path was constrained to be equal between the groups.
The 1χ2 was used to compare the models. In case the
[1χ2] was not significant, we retained more parsimonious,
constrained model.

RESULTS

Preliminary Analyses
Preliminary analyses showed that participants reported high
levels of COVID-19 concerns (M = 6.18, SD = 0.97; range 3–7)
and moderate levels of explicit stress communication (M = 3.73,
SD = 0.91; range 2–5), dyadic coping responses (M = 3.58,
SD = 0.72; range 1.38–5), and psychological well-being (M = 3.56,
SD = 0.84; range 1–6). Moreover, COVID-19 concerns were
negatively correlated with psychological well-being, but positively
correlated with explicit stress communication and dyadic
coping responses. Moreover, explicit stress communication was
positively correlated with dyadic coping responses, but negatively
correlated with psychological well-being. Finally, dyadic coping
responses were positively correlated with psychological well-
being (Table 1).

Moreover, we tested the differences between satisfied and
dissatisfied individuals in the level of the variables. Satisfied
and dissatisfied partners showed similar levels on COVID-
19 concerns [F(1, 1,822) = 0.77, p = 0.379; dissatisfied
individuals: M = 6.12, SD = 1.02, satisfied individuals: M = 6.19,
SD = 0.96]. Nonetheless, in comparison with satisfied individuals,
dissatisfied ones showed less explicit stress communication [F(1,
1,822) = 29.28, p = 0.000; dissatisfied individuals: M = 3.36,
SD = 1.03, satisfied individuals: M = 3.76, SD = 0.89], less
positive dyadic coping responses [F(1, 1,822) = 159.06, p = 0.000;
dissatisfied individuals: M = 2.65, SD = 0.62, satisfied individuals:
M = 3.68, SD = 0.65], and lower psychological well-being [F(1,
1,822) = 36.43, p = 0.000; dissatisfied individuals: M = 3.11,
SD = 0.83, satisfied individuals: M = 3.60, SD = 0.82].
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TABLE 1 | Correlations, means, and standard deviations for the study variables.

Variables 1 2 3 4 M (Sat./Dissat.) SD (Sat./Dissat.)

1. COVID-19 concerns (range 1–7) – 6.18 (6.19/6.12) 0.97 (0.96/1.02)

2. Explicit stress communication (range 1–5) 0.20*** – 3.73 (3.76/3.36) 0.91 (0.89/1.03)

3. Dyadic coping responses (range 1–5) 0.05* 0.26*** – 3.58 (3.68/2.65) 0.72 (0.65/0.62)

4. Psychological well-being (range 1–6) −0.27*** −0.18** 0.26*** – 3.56 (3.60/3.11) 0.84 (0.82/0.83)

N = 1683. *p < 0.05, **p < 0.01, ***p ≤ 0.001. Sat. = satisfied individuals; Dissat. = dissatisfied individuals.

FIGURE 1 | Serial mediation model. Path coefficients are standardized estimates. ***p ≤ 0.001.

Testing the Serial Mediation Model
With regard our first objective, the serial mediation model
explained overall the 19% of variance of psychological well-
being. As Shown in Figure 1, concerns about the situation
related to COVID-19 negatively predicted psychological well-
being (β =−0.24, p = 0.001; H1). Moreover, COVID-19 concerns
positively predicted explicit stress communication (β = 0.20,
p = 0.001; H2), which in turn positively predicted perceived
partner’s dyadic coping responses (β = 0.26, p = 0.001; H3),
which in turn positively predicted psychological well-being
(β = 0.33, p = 0.001; H4). Testing the significance of the overall
indirect effect revealed that, as hypothesized, explicit stress
communication and dyadic coping responses serially mediated
the link between concern about the situation related to COVID-
19 (β = 0.02, p = 0.001, 95% CI = 0.01, 0.02) and psychological
well-being. This indirect pathway partially accounted for the
overall impact of concerns on psychological well-being, given that
the direct effect remained significant (β = −0.24, p = 0.001)1.
Although not a primary focus of the current study, another
effect was found to be significant: explicit stress communication
negatively predicted participants’ psychological well-being.

As for our second objective, as shown in Figure 2, the
multi-group analyses showed that the association between
explicit stress communication and perceived partner’s dyadic
coping responses was significantly different for the two groups
(1χ2 = 7.42, p = 0.006; H3a). Specifically, in the group of satisfied

1Given that the Northern regions of Italy were more severely impacted by the
epidemic, we added participants’ area of residence (Northern Italy vs. Rest of Italy)
as a control variable in the model. Results did not change meaningfully.

individuals, this association was positive and significant (β = 0.25,
p = 0.001), whereas in the group of dissatisfied individuals, no
association was found (β = 0.07, p = 0.409). No differences
between the groups were found with regard to the other specific
pathways tested (i.e., COVID-19 concerns → explicit stress
communication, H2a; dyadic coping responses→ psychological
well-being, H4a).

DISCUSSION

The present study was intended to examine whether and how the
concerns related to the COVID-19 situation activated partners’
dyadic coping process, and whether this process predicted
partners’ psychological well-being. In particular, we tested a
serial mediation model in which concerns about COVID-19
predicted psychological well-being, through both explicit stress
communication and perceived partner dyadic coping responses.
Moreover, we also explored whether the above dyadic coping
process in response to COVID-19 concerns was similar or
different in satisfied and dissatisfied partners.

Results of preliminary analyses showed that in general,
participants were very worried about the situation related to
COVID-19, while showed adequate levels of explicit stress
communication, dyadic coping, and psychological well-being.
This is not surprising as our research design aimed to collect data
from a community, rather than a clinical sample, and showed
how the COVID-19 worries were common and widespread.
Nonetheless, in this community sample, dissatisfied partners
appeared in this situation as more vulnerable than satisfied ones.
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FIGURE 2 | Serial mediation model for satisfied vs. dissatisfied partners. Path coefficients are standardized estimates. Dissatisfied partners’ coefficients appear in
brackets. *p = 0.05; **p < 0.01; ***p ≤ 0.001.

Despite similar levels on COVID-19 concerns, in fact, dissatisfied
partners showed less explicit stress communication, less positive
dyadic coping responses, and lower psychological well-being than
satisfied partners. These results were in line with our hypotheses
that dissatisfied partners are more at risk than satisfied ones,
in that they present lower levels of relational resources and
individual well-being. In addition, our findings further highlight
how dissatisfied partners present not only fewer but also less
effective resources, as shown by the analyses related to our
second objective.

In line with the pattern emerged from the intercorrelations
among variables, findings of the model revealed that in
general, the concerns about the situation related to COVID-19
positively predicted explicit stress communication, which in turn
positively predicted perceived partner’s dyadic coping responses,
which finally positively predicted psychological well-being. Once
accounted for the effects of mediators, the link between concerns
about the COVID-19 situation and psychological well-being
remained significant, thereby showing partial mediation. These
results highlight how COVID-19 concerns significantly threaten
individuals’ psychological well-being, in terms of energy, mental
health, and social functioning, confirming our first hypothesis
(H1). The COVID-19 situation may have induced intense feelings
of concern, due to the seriousness of the health emergency, the
consequent economic crisis, job instability, and uncertainty about
the future (Ferrucci et al., 2020; Mazza et al., 2020; Pagnini et al.,
2020; Rossi et al., 2020), also in couples (Günther-Bel et al., 2020;
Panzeri et al., 2020; Rapelli et al., 2020). These concerns, likely
amplified by stressors related to the virus containment measures
(e.g., prolonged co-habitation, lack of formal and informal
support networks, etc.), may have hampered people’s personal
well-being. Although stressors, such as the current pandemic, are
not necessarily avoidable, nor are fears and concerns related to
them (which have vital functions for the individual; e.g., Mobbs
et al., 2015), our study shows that we can draw on couples’
resources to effectively deal with them.

According to the present research, one of these resources
for couples is dyadic coping. It has been demonstrated, in

fact, that appealing to fear as a measure of behavioral change
can be effective during a global stressor, such as a pandemic,
only when people possess (or are helped to acquire) a sense
of efficacy to deal with the threat (Witte and Allen, 2000).
Research already highlighted that individual coping resources are
key factors promoting adjustment to the COVID-19 emergency
(Vagni et al., 2020a,b). Our study underlines that also promoting
couples’ dyadic coping competences can be a way to enhance
partners’ ability to deal with the stress and concerns related
to the epidemic (Prime et al., 2020) and adds to the literature
showing that pro-relationship processes in response to negative
events are important for couples (see Donato and Parise, 2015).
In particular, in line with our second hypothesis (H2), our model
showed that higher concerns about the COVID-19 situation
predicted a more explicit communication of one’s stress to the
partner, which is the first step of the dyadic coping process. Being
the partner the most important source of support for individuals
in a couple relationship, our study showed that COVID-19
concerns can also be a stimulus to activate a couple’s resource
through the stress communication. To our knowledge, this is
the first study that tested the specific assumption of the dyadic
coping model that refers to the connection between stress and
stress communication.

Explicit stress communication, on the other hand, was
positively associated with perceived partners’ dyadic coping
responses, confirming our third hypothesis (H3). This finding is
in line with the recent literature focusing on the role of stress
communication in the dyadic coping process and specifically
with the evidence that explicit stress communication is associated
with one partner’s perceptions of the other’s responsive dyadic
coping (Pagani et al., 2019). Explicit stress communication may
help partners to avoid misunderstandings and to attune with the
partner’s support needs.

Finally, in accordance with our fourth hypothesis (H4),
perceived partner dyadic coping responses were found to be
positively associated with psychological well-being. As already
shown by the literature, dyadic coping plays a critical role in stress
reduction and in restoring well-being after a stressful experience
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(Bodenmann et al., 2011; Rusu et al., 2015). In particular, our
study points to the importance of dyadic coping for psychological
well-being during the COVID-19 emergency.

Although not a primary focus of the current study, we also
found evidence for another effect: explicit stress communication
negatively predicted participants’ psychological well-being. It is
possible that more explicit stress communication is a marker
of participants’ higher distress in front of the COVID-19
emergency. In line with a previous study, in fact, interpersonal
communication with significant others about COVID-19 was
associated with greater perceived stress (First et al., 2020).

An additional aim of our study was to test whether the
dyadic coping process in response to COVID-19 concerns
was similar or different in satisfied and dissatisfied partners,
hypothesizing that dissatisfied ones could present a less effective
and functional dyadic coping. Dissatisfied individuals showed
on average lower levels of explicit stress communication and
dyadic coping responses. The associations between COVID-
19 concerns and explicit stress communication and between
perceived partners’ dyadic coping responses and psychological
well-being were significant and similar for both satisfied and
dissatisfied individuals, thereby not confirming our hypotheses
H2a and H4a. Nonetheless, the association between explicit
stress communication and perceived partners’ dyadic coping
responses was not significant in dissatisfied individuals, in line
with our hypothesis H3a.

It appears that the weak link in the dyadic coping process
for dissatisfied couples is the pathway from the explicit stress
communication to the partner’s dyadic coping responses. This
is maybe due to a lack of competence in stress communication
by the stressed partner (Verhofstadt et al., 2013), to a
lower proneness to respond supportively to the other’s stress
communication (Bertoni and Bodenmann, 2010), or to a lower
ability to detect the partner’s dyadic coping responses (Bradbury
and Fincham, 1990). These could be specific liabilities of
dissatisfied couples in dyadic coping. In line with the VSA
model (Karney and Bradbury, 1995), pre-existing vulnerabilities
may interfere with dyadic adaptation processes, such as dyadic
coping, and may exacerbate the effects of pandemic-related
stressors (Pietromonaco and Overall, 2020; Prime et al., 2020).
Similarities with satisfied couples on the other components of
the model, however, reveal that the dyadic coping process, once
these liabilities are addressed, could be an important resource for
dissatisfied individuals as well.

This finding, however, needs to be confirmed by further
research specifically designed to test this comparison, since
a limitation of our study is that only a small sub-group of
dissatisfied individuals was collected. Moreover, only one partner
of the couple was involved in the research, thereby preventing
us from detecting the interplay between the couple’s members.
As another limitation, this study was correlational; therefore,
the associations found cannot be interpreted in causal terms.
Future longitudinal research may help empirically establish the
direction of effects. Third, a single ad hoc item was used to
measure COVID-19 concerns, explicit stress communication,
and couple satisfaction. In particular, a single-item measure of
explicit stress communication may have limited us in capturing
the complexity and quality of individuals’ stress communication

process. Future research using multidimensional measures of
stress communication may help to better understand the link
between stress communication and dyadic coping responses,
especially in dissatisfied individuals. Finally, we did not measure
how partners respond not only to stressors and concerns but
also to positive events during the emergency, as responses to
positive events (i.e., capitalization) are an important form of
coping (Langston, 1994; Pagani et al., 2020) that research found
to be linked with dyadic coping responses (Donato et al., 2018).
Future research should be devoted to test this association.

Notwithstanding the above limitations, the present results
highlight the importance of the dyadic coping process as a
protective response to COVID-19 concerns and call for a more
attentive examination of the communication component of the
dyadic coping process, especially in dissatisfied couples. More
specifically, the present results point to the following implications
for intervention: each step of the process we tested can be a
useful target for intervention aimed at preventing the negative
impact of the COVID-19 situation (or future emergencies) on
individuals in couples. Preventive efforts should be devoted to
help partners mitigate their concerns by promoting an optimistic
outlook on the stressful situation, which was found to be
crucial for couples’ functioning in front of potentially distressful
situations (Parise et al., 2017). Secondly, interventions could be
aimed at improving partners’ stress communication strategies in
order to make it more explicit. Explicit communication helps
avoid misunderstandings and provide a more responsive support
(Pagani et al., 2015, 2019). Finally, given the role of dyadic
coping responses in the promotion of psychological well-being
and relationship quality (e.g., Donato and Parise, 2012; Donato
et al., 2014; Canzi et al., 2019), efforts should be directed to
improve partners’ dyadic coping competences. Training on key
interpersonal competences is in fact an important component of
preventive interventions for families (e.g., Ledermann et al., 2007;
Bertoni et al., 2017).
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Risk perception is important in determining health-protective behavior. During the rise
of the COVID-19 epidemic, we tested a comprehensive structural equation model
of risk perception to explain adherence to protective behaviors in a crisis context
using a survey of 572 Italian citizens. We identified two categories of protective
behaviors, labeled promoting hygiene and cleaning, and avoiding social closeness.
Social norms and risk perceptions were the more proximal antecedents of both
categories. Cultural worldviews, affect, and experience of COVID-19 were the more
distal predictors. Promoting hygiene and cleaning was triggered by the negative
affective attitude toward coronavirus and mediated by an affective appraisal of risk. The
deliberate dimension of risk perception (perceived likelihood) predicted only avoiding
social closeness. Social norms predicted both types of behaviors and mediated
the relations of cultural worldviews. Individualism (vs. communitarianism), more than
hierarchy (vs. egalitarianism), shaped the affective evaluation of coronavirus. The model
was an acceptable fit to the data and accounted for 20% and 29% of the variance
in promoting hygiene and cleaning, and avoiding social closeness, respectively. The
findings were robust to the effect of sociodemographic factors (age, gender, education,
socioeconomic status, and zone of the country). Taken together, our findings confirmed
the empirical distinction between affective and deliberate processes in risk perception,
supported the validity of the affect heuristic, and highlighted the role of social norms
as an account for why individualistic people were less likely to follow the prescribed
health-protective behaviors. Implications for risk communication are discussed.

Keywords: risk perception, cultural worldviews, COVID-19, coronavirus, affect, social norms, health behavior,
SARS-CoV-2

INTRODUCTION

Individual behavior and risk perception are two interrelated aspects of a disease outbreak. Higher
perceived risk can increase an individual’s adherence to preventive measures (e.g., Brewer et al.,
2007) and control the spread of the outbreak. It is important to gain insights into the factors
predicting risk perception and their impact on the adherence to protective measures during the
COVID-19 pandemic.

The present research was conducted in a crisis scenario. We ran a survey in Italy on
13 March 2020, 2 days after the government issued the national lockdown on 11 March
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(lasting for 54 days, until 4 May). The total infected cases were
17,660, and the death toll was 1,266 out of 60 million inhabitants.
The COVID-19 outbreak was just at the beginning, and the
north of the country was mostly involved. Two months later, the
total positive cases were 221,216, the death toll had grown to
30,911, and COVID cases were diagnosed nationwide. Our data
portray a period in which the disease infection was spreading,
the emergency was rising, and the attention of the media and the
entire population was overly focused on the hazard.

The first non-imported COVID-19 case in Italy was
discovered on 21 February 2020 in Codogno, a small town
in the Lombardy region, in the north of the country. From
that first hotbed, it soon became clear that the disease could
spread to nearby towns and regions. On 4 March, 12 days after
the first case, the Italian government closed the schools and
the universities. The confirmed positive cases were only 2,700.
Four days later, on 8 March, a decree was issued to isolate the
Lombardy region and 14 nearby provinces. Measures to contain
the infection were envisaged considering the epidemiological
dynamics developed in the earlier days, including “avoiding any
movement of natural persons entering and leaving the territories
[. . .], and within the same territories, except for movements
motivated by proven work needs, or cases of necessity, or
movements for reasons of health. Return to your home, home or
residence is allowed” (Decree of the Presidency of the Council of
Ministers, 8 March 2020).

Massive media coverage was given to these measures. But
a national lockdown was not issued until 11 March. Common
retail businesses, educational activities, and catering services were
suspended, and gatherings of people in public places or places
open to the public were prohibited. To face the emergency,
the government gave precise instructions to the citizens: before
lockdown, a series of health-protective actions that citizens had to
follow were already issued and promoted in schools, universities,
and public offices (Decree of the Presidency of the Council of
Ministers 1 March 2020)1; town mayors and trade associations
ensured the largest diffusion of the recommended actions in
commercial buildings (from pharmacies to supermarkets).

According to health behavior models, adherence to
recommended safety practices depends on individuals’ risk
perception. For example, the intention to get vaccinated against
diseases is greater among individuals perceiving the probability
of contracting that disease as higher (Brewer et al., 2007). Risk
perception is central to many models that explain behaviors
related to health-related choices (e.g., Health Belief Model;
Rosenstock, 1974). Also, major behavioral models such as
the Theory of Reasoned Action (Fishbein and Ajzenet al.,
1975), the Theory of Planned Behavior (Ajzen, 1991), and the
Subjective Expected Utility Theory (Edwards, 1954; Sutton,
1987; Ronis, 1992) argue that the probability and the magnitude
of a potential hazard (risk perception) are crucial factors in
shaping risk behavior.

Although a relationship between risk perception and
protective behavior has often been found, its strength has been

1http://www.salute.gov.it/portale/news/p3_2_1_1_1.jsp?lingua=italiano&menu=
notizie&p=dalministero&id=4156 retrieved on 11.05.2020 TA
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TABLE 2 | Recommendations used in the study to measure COVID-19 protective behaviors.

List of recommendations

(1) Wash your hands often

(2) Use hydroalcoholic solutions for hand washing if made available in public places, gyms, supermarkets, pharmacies, and other meeting places

(3) Avoid close contact with people you know who suffer from acute respiratory infections

(4) Avoid hugs and handshakes with your acquaintances

(5) Avoid hugs and handshakes with your close relatives

(6) Maintaining, in social contacts, an interpersonal distance of at least one meter

(7) Sneezing and/or coughing in a tissue or elbow, avoiding contact of the hands with respiratory secretions

(8) Avoid the promiscuous use of bottles and glasses, especially during sports

(9) Do not touch your eyes, nose, and mouth with your hands

(10) Cover your mouth and nose if you sneeze or cough

(11) Do not take antiviral drugs and antibiotics unless prescribed by your doctor

(12) Clean the surfaces with chlorine or alcohol-based disinfectants

(13) Use the face mask if you suspect you are ill or if you are caring for sick people

questioned (Brewer et al., 2007). The purpose of our study is
to provide a systematic and theoretically integrated overview
of the main determinants of COVID-19 risk perception and
its relationship with the recommended protective behaviors.
A comprehensive model is proposed and the explanatory
power of the model is empirically tested on a national sample
of the Italian population during the COVID-19 emergency
outbreak using a set of highly reliable measurement constructs.
Since decisions are not made in a social vacuum, this study
further examines to what extent COVID-19 risk perception
is explained by individual-level (i.e., experience, affect, risk
perception) and social-level factors (i.e., cultural worldviews
and social norms).

THE PRESENT RESEARCH

Risk Perception
Early studies of risk perception used a variety of psychometric
methods to produce quantitative measures of perceived risk
and perceived benefits. This general approach, known as the
psychometric paradigm (Fischhoff et al., 1978; Lichtenstein et al.,
1978), led to mapping several hazards onto a bi-dimensional
diagram derived from a factor analysis of nine dimensions of risk
(e.g., controllability, dreadfulness, etc.). The two factors reflected
the degree to which the risk from a particular hazard was known
and how much that hazard evoked feelings of dread. Research
showed that laypeople’s perceptions of risk were related to where
each hazard was located within this bi-dimensional space (Slovic,
1987). The findings from the psychometric studies evolved in the
proposal that there are two fundamental ways in which humans
perceive and act on risk (Slovic et al., 2004). The first, called “risk
as feelings,” describes one’s instinctive and intuitive reactions to
threat. The second, called “risk as analysis,” is based on logic,
reason, and deliberative processes. Reliance on risk as feelings is
described as the affect heuristic (Finucane et al., 2000a). Reliance
on feelings is faster, effortless, and more efficient than reliance
on analysis to navigate in a complex, uncertain, or dangerous
environment (Epstein, 1994).

Some scholars proposed a tripartite model of risk perceptions
including deliberative, affective, and experiential aspects (Ferrer
et al., 2016). The deliberative risk perception corresponds to
the perceived likelihood of incurring a negative event. The
feeling component of risk perception has been further divided
into experiential and affective aspects deemed to be distinct
factors useful to explaining individual behavior in the health
domain (Ferrer et al., 2016; Kaufman et al., 2020). In particular,
the experiential risk perception is the “gut” feeling of being
vulnerable to the risk and is assessed using items such as “My
first reaction when I hear of someone getting lung cancer is ‘that
could be me someday”’ (Ferrer and Klein, 2015; Ferrer et al.,
2016). Affective risk perception is the feeling experienced when
thinking about a hazard and responds to questions such as “How
worried are you about getting the flu this season?” (Ferrer et al.,
2016, 2018; Kaufman et al., 2020).

Previous research has shown that the affective component
is the strongest predictor of protection motivation across a
variety of hazards (Hay et al., 2006; Janssen et al., 2014; Ferrer
et al., 2018), and interventions targeting the affective risk
perception are the most successful (Sheeran et al., 2014). Also,
the experiential risk perception seems to predict a variety of
protective behaviors better than perceived likelihood (Weinstein
et al., 2007; Janssen et al., 2011). However, research suggests
that affective and emotional processes interact with reason-based
analysis in all normal thinking processes and are essential to
rationality (Damasio, 1994).

The present study adopted a comprehensive approach. We
not only measured all three dimensions of risk perception but
also included a set of general standard questions related to
risk perception as a societal issue (see Table 1). Following
Kaufman et al. (2020), we also included two items that make
the risk assessment contingent on undertaking risk behavior
or protective behavior. Conditional risk perception reflected
one’s belief of getting hurt if one does not follow safety rules
(e.g., if you do not follow the recommendations, what are
your chances of getting coronavirus?). Recent studies have
strongly recommended including this measure to improve the
prediction of protective behavior (Taylor and Snyder, 2017;
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Kaufman et al., 2020). By using multiple indicators, we aimed to
assess separate aspects of risk perception, each of which might be
in a different predictive relation with health-protective behavior.

Affective Attitude
Among the determinants of risk perception, a dominant
conception suggests that it largely depends on intuitive and
experiential processes, guided by emotional and affective factors,
rather than conscious and analytical processes deliberately
implemented by the perceiver (Finucane et al., 2000a; Slovic
et al., 2004). In this conception, risk perception originates from
a general affective assessment, from which the risk and benefit
judgments both derive. This assessment has been termed "affect"
and means the specific quality of "goodness" or "badness" (Slovic
et al., 2004). According to this view, it is not so much the
analytical thoughts about potential pros and cons that determine
the perception of risk, but a general affective attitude toward
the object of risk perception. For example, the perceived risks
and benefits associated with nuclear power are best predicted
by people’s beliefs about the extent to which nuclear power
is good or bad, positive or negative, pleasant or unpleasant
(Slovic et al., 2004).

The affect heuristic assumes that to derive perceived risk about
a hazard, we intuitively and involuntarily hinge upon the affective
attitude for that hazard (e.g., how good or bad it is). This affective
value summarizes into a simple evaluation all of our direct and
indirect experiences with that hazard. This is used in subsequent
evaluation and decisions about risk. In particular, if the affective
attitude is positive (i.e., I like it), then risks are judged low
and benefits high; conversely, if the affective attitude is negative
(i.e., I dislike it), the risks are judged high and benefits low. In
this heuristic model, therefore, the affective attitude predicts risk
perception. This process has received plenty of empirical support
in both the health (Peters et al., 2006a) and non-health domains,
such as in the perception of risk for a wide range of different
hazards (Hadjichristidis et al., 2015; Skagerlund et al., 2020),
the expected returns of a risky financial asset (Statman et al.,
2008), the subjective riskiness of a gamble (Mukherjee, 2010), and
flooding risk perception (Keller et al., 2006).

Under the affect heuristic hypothesis, the current study
measured the affective attitude toward coronavirus in a

holistic way (Table 1). We hypothesized that the affective
attitude would significantly influence an individual’s risk
perception. In other words, the greater the extent to which
coronavirus is viewed negatively, the more it is viewed as
risky (Figure 1).

Relying on affect is the preferred strategy when people are
under stress, knowledge is low, decisions must be made quickly,
and there is no room for mistakes (Finucane et al., 2000a).
Coherently with this assumption, the present research measured
the affective attitude toward coronavirus during the COVID-
19 pandemic emergency, when contagion risk from a new virus
was rising and its consequences were still unknown. Under these
circumstances, we expected people’s judgments of risk to strongly
depend on their affective attitude.

Direct and Indirect Experience
Learning processes through direct (Leventhal et al., 1965;
Öhman and Mineka, 2001) or indirect experience (Tversky and
Kahneman, 1973; Lichtenstein et al., 1978) with a hazard are the
core elements of the affective value used in the affect heuristic
(Slovic et al., 2007). Damasio, for example, maintained that a
lifetime of learning leads mental images to become marked by
positive and negative feelings linked directly or indirectly to
somatic or bodily states (Bechara et al., 1996). When an image
is associated with a negative marker, it sounds like an alarm.
People’s perceived likelihood of an event also depends on the
availability with which examples of that event arise in memory
(Tversky and Kahneman, 1973), which is strongly determined by
personal experience but also by indirect experience of the event,
for example, through the mass media (Lichtenstein et al., 1978).
Affective reactions associated with coronavirus will, therefore,
follow these rules. Direct and indirect experience with the virus
can increase the strength of the affective attitude associated
with COVID-19. We expected that knowing a person who
has been hospitalized for coronavirus would increase one’s
negative attitude toward the virus and the associated perceived
risk (Figure 1).

Cultural Worldviews and Risk Perception
How can one have an emotional attitude toward something
one does not know? When there is no experience of a hazard,

FIGURE 1 | The COVID-19 risk perception and protective behavior model (primary theoretical model).
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and little personal and scientific knowledge is available, it is
difficult to attach a clear evaluative value to it. To understand
how dangerous the coronavirus is, people may compare it with
seasonal influenza or common pneumonia, but again, COVID-
19 remains an unknown threat (even more so at the time we
conducted this study). In the face of this new threat, it is
reasonable to believe that people’s attitudes and perceptions could
be fed by other factors, rather than experience, such as social and
cultural factors.

Social, political, and cultural factors play a significant role in
risk perception. Among these, cultural worldviews of hierarchy–
egalitarianism (hierarchy) and individualism–communitarianism
(individualism) have gained noticeable importance in explaining
risk perception and individual attitudes (Peters and Slovic,
1996; Kahan et al., 2011, 2012; Drummond and Fischhoff,
2017). According to Dake (1991), worldviews are general
attitudes that people have toward the world and its social
organization. In particular, hierarchy reflects attitudes toward
the social systems that link authority to a stratified social
role based on explicit characteristics such as gender, race, and
class (e.g., “We have gone too far in pushing equal rights in
this country”). On the other side, egalitarianism emphasizes
equal distribution of wealth as a priority (e.g., “We need
to dramatically reduce inequalities between the rich and the
poor, whites and people of color, and men and women”).
Individualism reflects attitudes toward the social systems that
reveal the expectation that individuals guarantee their well-being
without assistance or interference from the government and the
society (e.g., “The government should stop telling people how
to live their lives”). Conversely, communitarianism assigns to
society the obligation to guarantee the collective well-being and
the power to prevail over the interest of the individual (e.g.,
“Sometimes government needs to make laws that keep people
from hurting themselves”).

These worldviews can shape the content of an individual’s
imagery and its affective evaluation and guide behavior and
choices in controversial matters, such as policies to prevent
climate change (Kahan et al., 2012; Drummond and Fischhoff,
2017). According to the cultural theory of risk (Douglas
and Wildavsky, 1982; Dake, 1991), worldviews can also
guide risk perceptions. For example, egalitarian individuals
perceived higher risk and were more worried about nuclear
power plants than hierarchical ones, who appraised a lower
risk and had more favorable attitudes (Peters and Slovic,
1996). Both worldviews and affective evaluations acted as
“dispositions” that guided and helped people to appraise
risks and respond to threats. Notably, expert judgments
are also influenced by worldviews and affective attitudes
(Kunreuther and Slovic, 1996; Slovic, 1999; Savadori et al.,
2004).

The current study measured both hierarchy–egalitarianism
and individualism–communitarianism, under the hypothesis that
hierarchical and individualistic views significantly influence one’s
affective attitude. In particular, we expect that the more an
individual holds hierarchical and individualistic views, the less
negatively he/she appraises the coronavirus, with a subsequent
reduction in risk perceptions (see Figure 1).

Social Norms and Protective Behavior
Citizens’ safety during a pandemic depends on the extent to
which they comply with the prescribed protective measures.
Social norms are a fundamental construct in behavior change
(Cialdini et al., 1990, 1991; Ostrom, 2000; Schultz et al.,
2007; Goldstein et al., 2008; Allcott, 2011). Some scholars
underscore the difference between descriptive and prescriptive
(or injunctive) norms (Borsari and Carey, 2003; Rimal and
Real, 2003b, 2005; Lapinski and Rimal, 2005). Descriptive
norms reflect the subjective perception of what others do,
whereas prescriptive norms are the belief about what one is
expected to do (Cialdini et al., 1990, 1991; Cialdini, 2007).
Both types of norms are deemed important in determining
behavior. For example, according to the Theory of Normative
Social Behavior, prescriptive norms can moderate the influence
of descriptive norms on behavior (Rimal and Real, 2003b,
2005). For example, seeing that other people smoke (descriptive
norms) can increase my tendency to smoke, but it depends on
whether I think it is acceptable for me to smoke (prescriptive
norms). Descriptive norms and prescriptive norms have been
successfully applied to promote hand-washing (Pedersen et al.,
1986; Munger and Harris, 1989; Lapinski et al., 2013) and
health behaviors (Curtis et al., 2011). Social norms have
been suggested to be potential triggers of protective actions
during the COVID-19 pandemic (Andrews et al., 2020;
Bavel et al., 2020).

Given that social norms are likely to influence behavior,
the present study measured both descriptive and prescriptive
norms associated with undertaking protective actions against
coronavirus. The hypothesis was that the more one thinks that
significant others are acting to prevent coronavirus contagion
(descriptive), and the more one feels socially pressured to reduce
the risk of contagion (prescriptive), the more he/she will comply
with protective measures. An additional hypothesis is that social
norms mediate the relationship between cultural worldviews
and undertaking protective actions, especially those prescribed
from an authority to contrast the spread of the epidemic. We
have relied on the idea that the most egalitarian/communitarian
individuals are more likely to adhere to such behaviors, to the
extent that they feel compelled to comply with social norms when
it comes to pursuing a common good.

The Model
The constructs examined in our literature review and our
hypotheses regarding their relationships can be summarized in
a general model, which we aimed to test by examining how well
it could account for the data collected during the coronavirus
epidemic in Italy. According to the “affect heuristic,” we assign
a central role to affective attitude, informed by experience, in
shaping risk perceptions. Risk perceptions, both affective and
deliberate, are the more proximal antecedents of protective
actions. In keeping with the cultural construction of risk, we
consider the cultural worldviews as predictors of affective attitude
and risk perceptions. Lastly, the model incorporated the concept
that perceived social norms, influenced by cultural worldviews,
could shape health behavior.
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We do not intend to offer a definitive description, nor
is the range of predictors intended to be overall complete.
We aimed to provide an operational framework to better
incorporate individual and social factors into the understanding
of coronavirus risk perception and risk protective behavior.
This study aims to discuss the complex interplay among social,
cultural, and affective factors in determining risk perception and
risk protection during the COVID-19 outbreak.

MATERIALS AND METHODS

Sample
The study is based on a nationwide sample of the Italian
population (N = 572) comprised of individuals who subscribed
to www.prolific.ac, a commercial crowdfunding platform for
the recruitment of subjects for survey research. The sample
was composed of 54% male and 46% female respondents. The
age of participants ranged between 18 and 45 years, with an
average of 26 years (SD = 6.4). The majority of the sample
(46%) lived in the north of the country, 26% in the center, and
28% in the south or islands, reflecting the distribution of the
national population density. The distribution of education was as
follows: 4%, 51%, 42%, and 3% for middle school, high school,
university, and Ph.D. levels, respectively. The socioeconomic
status of the participants was categorized as low (10%), medium
(54%), or high (36%).

Materials and Procedure
The survey was administered online on 13 March 2020.
Each participant was rewarded £ 1.41. The completion time
was about 11 min, on average. The survey was anonymous.
The procedure was approved by the Ethics Committee for
Experimentation with the Human Being of the University
of Trento (protocol no. 2020-020). The order of the sections
measuring risk perception, affective attitude, and social
norms was randomized across participants, whereas the
sections measuring behaviors, experience, worldviews, and
sociodemographic information were presented to all participants
after the previous three and in a fixed order. The items were
randomized within each section.

Measures
Protective Behaviors
We used 13 items to assess self-reported compliance with
protective behaviors recommended by the Italian Government
to prevent the spread of coronavirus infection (see Table 2).
We asked the participants to report how often they have
adhered to each behavior. The exact wording was: “Think about
the behaviors you are having these days. How much are you
taking each of the following health prevention measures?” We
collected responses using a six-point scale ranging from never
(1) to always (6). The items were preliminarily submitted to
a principal component analysis (see Supplementary Materials
S1–S3). The inspection of initial eigenvalues, corroborated by
parallel analysis, suggested retaining two factors that were
obliquely rotated (PROMAX). The first factor (23% of explained

variance after rotation) loaded on items primarily associated
with social distancing (e.g., maintaining an interpersonal distance
of at least one meter) and inhibition of habitual behaviors
(e.g., avoid hugs and handshakes with your acquaintances).
The second factor (22% of explained variance after rotation)
loaded on items describing one’s compliance with hand hygiene
prescriptions (e.g., wash your hands often) and active protection
behaviors (e.g., clean surfaces with chlorine- or alcohol-
based disinfectants). We computed two composite scores,
with a higher value reflecting a higher tendency to promote
hygiene and cleaning (α = 0.77) and avoiding social closeness
(α = 0.73), respectively.

Risk Perception
In keeping with Kaufman et al. (2020), we used multiple items to
assess risk perception (see Table 1). Ten items covered affective,
experiential, deliberate, general, and conditional risk dimensions.
The affective items asked to what extent the participant felt
fearful thinking about coronavirus, and how worried they
were about getting coronavirus. Two experiential items asked
about perceived vulnerability toward coronavirus. Three items
asked about perceived risk in general, for the Italian society,
and for human health, safety, and prosperity. We also asked
how likely it was for participants to be infected with the
coronavirus, both in general and conditional to the fact that they
would not follow the recommendations to reduce the infection
and instead continued to behave as before. A preliminary
principal component analysis showed that two correlated factors
were appropriate to represent the underlying structure of risk
perceptions (see Supplementary Materials S4–S6). The first
factor (38% of explained variance after rotation) loaded on
items describing the affective, experiential, and general risk
perceptions. The second factor (15% of explained variance after
rotation) was loaded on items primarily associated with the
perceived likelihood of getting the coronavirus. These factors
resembled the distinction between the affective/experiential and
analytic systems (Slovic et al., 2004). Two composite scores were
computed, with a higher score reflecting a higher tendency to rely
on feelings of risk (α = 0.88) and risk analysis (α = 0.64) to inform
decision making, respectively.

Affective Attitude
Drawing on items used in previous work (Hadjichristidis
et al., 2015; van der Linden, 2015) and following Peters
and Slovic (2007), we used four items to assess the holistic
affective reaction associated with coronavirus (see Table 1).
All the questions asked respondents to rate coronavirus using
bipolar adjectives (very negative – very positive, extremely
unpleasant – extremely pleasant, a very bad thing – a very good
thing). We obtained a reliable total score for affective attitude
(α = 0.86), with lower ratings reflecting a more negative affective
evaluation of coronavirus.

Experience
Following Lichtenstein et al. (1978), we used two ratings of
indirect experience by asking participants to report how often
they had heard about coronavirus via the media (newspapers,
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magazines, radio, television, Internet, etc.) as a cause of death
and as a cause of suffering (but not death). Ratings were made
on a six-point scale ranging from never (1) to always (6). Direct
experience of coronavirus as a cause of death was measured by
a multiple-choice item: At least one close friend or relative has
died from coronavirus (coded as 2); someone I know (other
than a close friend or relative) has died from coronavirus (coded
as 1); no one I know has died from coronavirus (coded as 0).
Likewise, direct experience of coronavirus as a cause of suffering
was measured replicating the same item but replacing “died” with
“suffered (but not died).” We obtained two summated ratings,
one for direct experience (ranging from 0 to 4) and another for
indirect experience (ranging from 2 to 12).

Cultural Worldviews
Drawing on previous work by Kahan et al. (2011), we assessed
hierarchy and individualism using the short-form version of the
cultural worldview scale. The scale includes 12 items that tap
into worldviews along two cross-cutting dimensions: hierarchy–
egalitarianism and individualism–communitarianism. For all
items, participants indicated agreement or disagreement on a
seven-point scale (1 = completely disagree; 7 = completely agree).
Reliable hierarchy–egalitarian (α = 0.81) and individualism–
communitarian (α = 0.71) scales were obtained.

Social Norms
Drawing on items developed by van der Linden (2015),
descriptive norms were measured asking respondents to answer
three questions about how likely they think it is that important
referent others are taking personal action to help tackle
coronavirus on a seven-point Likert scale (1 = strongly disagree;
7 = strongly agree). The wording was as follows: “Most people
who are important to me are personally doing something to help
reduce coronavirus risk”; “Most people I care about do their best
to help slow down coronavirus infection”; “People close to me
are taking personal action to reduce the risk of coronavirus.”
Prescriptive norms were measured by asking respondents four
questions about the extent to which they feel socially pressured
to personally help reduce the risk of coronavirus. The wording
was as follows: “Overall, I am expected to do my best to help
reduce coronavirus risk”; “The people who are important to
me would support me if I decided to help reduce the risk of
coronavirus”; “The people whose opinion I value think I should
act personally to reduce the risk of coronavirus”; “I feel that
helping to cope with coronavirus risk is something that is NOT
expected of me.” Although previous studies used separate scores
for descriptive and prescriptive norms, in the present study the
two composite scores were highly inter-correlated (r = 0.72),
and a principal component analysis of the seven items yielded
a unidimensional structure, accounting for 59% of the variance
in social norms items (see Supplementary Materials S7–S9). As
a result, we calculated a single composite score that was highly
reliable (α = 0.86).

Sociodemographic Characteristics
A range of sociodemographic information was collected. Each
participant was asked about the place of residence, asking to

report where he/she lived when completing the survey. This
information was further recoded into three categories (1 = north,
2 = center, 3 = south and islands). The level of education was
assessed by asking, “Which is the highest level of education
completed?” (0 = no formal education, 1 = elementary school,
2 = middle school, 3 = high school, 4 = university degree,
5 = Ph.D. or similar). A set of data was downloaded from the
Prolific website: age, employment status, country of birth, student
status, socioeconomic status, sex, nationality, current country
of residence, and first language. Go to https://www.prolific.co/
for the exact wording of each question. In particular, subjective
socioeconomic status (SES) was measured by the MacArthur
Scale of Subjective Social Status (Adler et al., 2008), which asks
respondents to choose a number from 1 to 10 representing where
they stand in society, with 1 representing the bottom (those who
are worst off) and 10 representing the top (those who are best off).

Statistical Analyses
We implemented a structural equation modeling analysis in
Mplus 8 (Muthén and Muthén, 2017) to estimate parameters
and test hypotheses concerning the relationships depicted
in Figure 1. Ten latent variables were defined according
to the coding scheme for composite scores (see “Protective
behaviors,” “Risk perception,” “Attitude,” “Experience,” “Cultural
worldviews,” and “Normative conducts”). Thus, hierarchy–
egalitarianism, individualism–communitarianism, and direct
and indirect experience of COVID-19 were the exogenous latent
variables; social norms, affective attitude, feelings of risk, risk
analysis, promoting hygiene and cleaning, and avoiding social
closeness were the endogenous ones. Because we measured
all the latent variables by multiple Likert-type (or ordered
categorical) items, we carried out the analysis using robust
weighted least squares estimators (WLSMV). This method makes
no distributional assumptions and is recommended to handle
ordinal data (Rhemtulla et al., 2012).

Besides model χ2, we assessed the model’s fit using other
descriptive indexes: comparative fit index (CFI), Tucker–Lewis
index (TLI), root mean square error of approximation (RMSEA),
and standardized root mean square residual (SRMR). According
to Hu and Bentler (1999), CFI and TLI greater than 0.95
indicate a good fit of the model, with values above 0.90 deemed
acceptable. A good fit is also supported by RMSEA and SRMR
lower than 0.06 and 0.08, respectively. We relied on four
criteria to assess the quality of the measurement model. First,
all empirical indicators should load on the corresponding latent
variables above 0.50 (indicator reliability). Second, the composite
reliability (CR) of each latent variable was expected to be greater
than 0.60 or better above 0.70 (construct reliability). Third, the
average variance extracted (AVE), an index of the proportion
of variance in the indicators that was accounted for by the
corresponding latent variable, should be greater than 0.50 or
higher (convergent validity). Lastly, the square roots of the AVE
for each latent variable should be greater than the estimated
correlations of that latent variable with other variables in the
model (discriminant validity).

The significance of indirect effects was tested using bias-
corrected bootstrap confidence intervals with 1,000 resamplings.
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Each indirect effect represents the average increase in protective
behavior accounted for by direct and indirect experience of
COVID-19 and hierarchical and individualistic worldviews
through specific intermediate variables, like affective attitude,
risk perceptions, and social norms. Standardized indirect effects
around 0.02, 0.13, and 0.26 represent small, medium, and large
effect size thresholds, respectively (Hayes and Rockwood, 2017).

RESULTS

Descriptive Analysis
Our descriptive analysis started with examining the average
composite scores reported by different sociodemographic groups
(Table 3). Younger participants were less afraid of coronavirus
and were less apt to avoid social closeness than older ones. Gender
was the sociodemographic variable that affected participants’
ratings the most. In particular, men rated the coronavirus as less
risky, in terms of both feelings of risk and risk analysis, and
they reported fewer negative feelings than women did. Men held
a more individualistic and hierarchical worldview than women.
Also, men perceived significant others to protect themselves to a
lesser extent and felt less socially pressured to reduce coronavirus
risk. Concerning protective behaviors, men reported less hygiene
and cleaning and avoided social closeness to a lesser extent
than women did. More educated and higher SES participants
were higher in social norms, communitarianism, and avoiding
social closeness. Higher SES participants also promoted more
hygiene and cleaning. The more educated groups endorsed a
more egalitarian worldview. Consistent with epidemiological
data, people living in the southern regions of the country had
significantly lesser direct experience of COVID-19 as a cause of
death or suffering and perceived a lower probability of infection.
However, they also reported more hygiene and cleaning than
those living in the northern areas, but not a greater tendency to
avoid social closeness.

Table 4 reports intercorrelations among composite scores
either controlling or not controlling for sociodemographic
variables (above and below the diagonal, respectively).
Promoting hygiene and cleaning and avoiding social closeness
were both associated with risk perception variables (i.e.,
affective attitude, feelings of risk, and risk analysis), cultural
worldviews (i.e., hierarchy–egalitarianism and individualism–
communitarianism), and social norms. Controlling for
sociodemographic factors, hierarchy–egalitarianism was no
longer associated with the two types of protective behaviors.
Experience of COVID-19, both direct and indirect, was only
marginally associated with protective behaviors. A greater
indirect experience was associated with increased feelings
of risk and risk analysis as well as a more negative affective
attitude. Individualism was associated with decreased risk
perceptions and decreased negative emotions to a larger extent
than hierarchy. In turn, greater individualism and hierarchy
were associated with less perceived pressure to conform to social
norms. Although the previous descriptive analyses highlighted
significant differences in the average values of the composite

scores, the correlations among the variables do not differ by age,
gender, SES, education, and zone.

Structural Equation Modeling
Although the model depicted in Figure 2 was significant
(χ2 = 2712.49; df = 1148; p < 0.001), its fit was overall acceptable
(CFI = 0.922; TLI = 0.917; RMSEA = 0.049; p-close = 0.777;
SRMR = 0.066). Regarding the quality of the measurement
model, all factor loadings were statistically significant (Table 5).
Except for indicators of indirect experience and two indicators
of individualism–communitarianism, all items loaded on the
corresponding latent variables above 0.50, supporting the
indicator reliability in 46 of 50 cases (92%). Table 6 summarizes
the model-based CR coefficients and the AVE for each latent
variable, and the estimated correlations among all latent variables
in the model. Except for indirect experience, the CRs were well
above the recommended threshold of 0.60, ranging in most cases
from 0.75 to 0.92 for all the latent variables in the model. All
constructs but indirect experience were reliably measured.

As showed by AVEs reported in Table 6, the convergent
validity criterion was fully achieved for direct experience,
affective attitude, feelings of risk, social norms, individualism–
communitarianism, and hierarchy–egalitarianism. Risk analysis,
avoiding social closeness, and promoting hygiene and cleaning
were close to the recommended standard of convergent validity
(i.e., AVE > 0.50), whilst indirect experience failed to meet
the psychometric requirement. Importantly, the square roots of
AVEs (in the diagonal of Table 6) were higher than the estimated
correlations of the latent variables with other latent variables
in the model, thus meeting the criterion for discriminant
validity. Taken together, these results supported the quality of
the measurement model for all latent variables except indirect
experience, as well as our decision to consider descriptive and
prescriptive social norms as a single latent variable and to include
experiential risk indicators in the latent variable of feelings of risk.

Figure 2 shows the estimated structural coefficients and the
R2 for the endogenous variables. The model explained 21% and
29% of the variance in promoting hygiene and cleaning and
avoiding social closeness, respectively; 54% and 26% in feelings
of risk and risk analysis, respectively; 36% in affective attitude;
and 29% in social norms. The most important endogenous
variables were promoting hygiene and cleaning and avoiding
social closeness. Feelings of risk and social norms (in decreasing
importance) were significantly associated with both types of
protective behaviors, whilst risk analysis was significant only
with avoiding social closeness (Figure 2). Thus, people feeling
more afraid of coronavirus not only implemented more proactive
behaviors, like cleaning hands, sanitizing surfaces, and wearing
masks, but also were more apt to avoid social closeness, refraining
from exchanging gestures of affection or greetings such as hugs
and handshakes. In contrast, a higher perceived likelihood of
infection motivated one’s avoidance of social closeness.

Before presenting the results concerning the antecedents of
feelings of risk and risk analysis, it is worth describing the
relationships of social norms with both kinds of protective
behaviors. In particular, people who thought that significant
others were performing appropriate behaviors to protect
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TABLE 3 | Descriptive analysis of composite scores by sociodemographic variables.

Variable Indirect
Experience

Direct
Experience

Affective
Attitude

Feelings of
Risk

Risk Analysis Social Norms Hierarchy-
Egalitarianism

Individualism-
Communitarianism

Promoting
hygiene and

cleaning

Avoiding
Social

Closeness

Age group n M SD M SD M SD M SD M SD M SD M SD M SD M SD M SD

18–25 years 328 9.09 1.72 0.33 0.69 2.01 0.71 2.87 0.79 3.22 0.84 6.03 1.02 2.10 1.08 3.16 1.04 4.60 0.93 5.05 0.88

26–35 years 180 9.03 1.72 0.26 0.59 1.95 0.76 3.08 0.75 3.17 0.83 6.14 0.81 2.23 1.07 3.10 1.08 4.73 0.84 5.38 0.65

36–45 years 65 9.31 1.84 0.28 0.63 1.77 0.79 3.32 0.83 3.23 0.76 6.27 0.82 2.44 1.21 3.11 1.05 4.72 1.04 5.40 0.93

F, η2 0.620, 2% 0.650, 2% 2.861, 0% 11.00***, 3.7% 0.200, 1% 2.180, 8% 2.821, 0% 0.250, 1% 1.510, 5% 11.58***, 3.9%

Gender n M SD M SD M SD M SD M SD M SD M SD M SD M SD M SD

Male 308 9.00 1.78 0.31 0.67 2.13 0.76 2.79 0.76 3.12 0.82 5.95 0.95 2.50 1.12 3.31 1.08 4.50 0.94 5.07 0.88

Female 264 9.21 1.68 0.29 0.64 1.77 0.66 3.21 0.76 3.31 0.83 6.26 0.90 1.80 0.94 2.93 0.99 4.83 0.86 5.34 0.75

F, η2 2.050, 4% 0.210, 0% 35.27***, 5.8% 44.01***, 7.2% 7.65**, 1.3% 15.67***, 2.7% 63.19***, 10.0% 18.94***, 3.2% 18.36***, 3.1% 15.15***, 2.6%

SES group n M SD M SD M SD M SD M SD M SD M SD M SD M SD M SD

Low 55 8.84 1.80 0.16 0.37 2.00 0.80 2.92 0.86 2.97 0.87 5.78 1.12 2.34 1.09 3.43 1.22 4.32 1.06 4.93 1.04

Middle 311 9.03 1.72 0.31 0.69 1.97 0.73 2.98 0.79 3.20 0.82 6.09 0.93 2.09 1.04 3.21 1.06 4.65 0.91 5.25 0.75

High 206 9.26 1.74 0.33 0.64 1.94 0.74 3.01 0.77 3.27 0.82 6.18 0.89 2.27 1.17 2.96 0.96 4.74 0.87 5.18 0.87

F, η2 1.780, 6% 1.390, 5% 0.260, 1% 0.310, 1% 2.941, 0% 4.00*, 1.4% 2.510, 9% 5.89**, 2.0% 4.65*, 1.6% 3.47*, 1.2%

Education n M SD M SD M SD M SD M SD M SD M SD M SD M SD M SD

Middle 24 8.83 1.58 0.38 0.71 2.09 0.73 2.89 0.89 3.21 0.71 5.52 1.18 2.58 1.53 3.33 1.31 4.45 0.93 4.67 0.85

High 291 9.07 1.73 0.27 0.60 1.98 0.73 2.92 0.79 3.18 0.88 6.04 0.96 2.26 1.08 3.22 0.99 4.66 0.94 5.15 0.89

University 240 9.17 1.74 0.32 0.69 1.93 0.76 3.05 0.79 3.23 0.79 6.19 0.89 2.07 1.07 3.06 1.11 4.66 0.89 5.27 0.75

Ph.D. 18 8.83 2.09 0.50 0.86 1.89 0.70 3.20 0.74 3.31 0.65 6.50 0.45 1.85 0.87 2.60 0.72 4.80 0.85 5.56 0.60

F, η2 0.510, 3% 0.940, 5% 0.480, 3% 1.780, 9% 0.270, 1% 5.42**, 2.8% 2.98*, 1.5% 2.88*, 1.5% 0.570, 3% 5.18**, 2.7%

Zone n M SD M SD M SD M SD M SD M SD M SD M SD M SD M SD

North 259 9.14 1.69 0.44 0.81 1.94 0.71 2.98 0.78 3.31 0.85 6.06 0.99 2.23 1.13 3.13 1.04 4.55 0.92 5.12 0.82

Center 148 9.09 1.72 0.26 0.52 1.97 0.80 3.02 0.80 3.21 0.77 6.12 0.92 2.11 1.11 3.09 1.07 4.70 0.88 5.23 0.86

South 165 9.02 1.81 0.12 0.37 2.00 0.73 2.96 0.81 3.04 0.82 6.11 0.88 2.15 1.03 3.19 1.06 4.77 0.93 5.28 0.83

F, η2 0.230, 1% 12.39***, 4.2% 0.350, 1% 0.180, 1% 5.26**, 1.8% 0.240, 1% 0.660, 2% 0.330, 1% 3.13*, 1.1% 2.230, 8%

n M SD M SD M SD M SD M SD M SD M SD M SD M SD M SD

Total Sample 572 9.10 1.73 0.30 0.65 1.96 0.74 2.98 0.79 3.21 0.83 6.09 0.94 2.18 1.10 3.14 1.05 4.65 0.91 5.19 0.83

Significant differences are in boldface. *p < 0.05. **p < 0.01. ***p < 0.001.
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TABLE 4 | Intercorrelations of composite scores.

1 2 3 4 5 6 7 8 9 10

(1) Indirect Experience 0.04 − 0.21*** 0.21*** 0.15*** − 0.01 0.02 − 0.05 0.07 0.02

(2) Direct Experience 0.05 − 0.05 0.08 0.09* 0.06 − 0.03 − 0.06 0.10 0.05

(3) Affective Attitude − 0.22*** − 0.04 − 0.57*** − 0.28*** − 0.16*** 0.11** 0.17*** − 0.22*** − 0.20***

(4) Feelings of Risk 0.22*** 0.07 − 0.60*** 0.46*** 0.04 0.03 − 0.16*** 0.32*** 0.21***

(5) Risk Analysis 0.17*** 0.12** − 0.30*** 0.45*** 0.08 − 0.09* − 0.21*** 0.18*** 0.20***

(6) Social Norms 0.01 0.06 − 0.19*** 0.10* 0.10* − 0.28*** − 0.26*** 0.11*** 0.18***

(7) Hierarchy-Egalitarianism 0.01 − 0.02 0.16*** − 0.03 − 0.11** − 0.30*** 0.27*** − 0.06 − 0.19***

(8) Individualism–Communitarianism − 0.07 − 0.07 0.21*** − 0.20*** − 0.24*** − 0.30*** 0.30*** − 0.06 − 0.21***

(9) Promoting Hygiene and Cleaning 0.09* 0.07 − 0.25*** 0.36*** 0.18*** 0.15*** − 0.10* − 0.10* 0.49***

(10) Avoiding Social Closeness 0.03 0.03 − 0.24*** 0.27*** 0.20*** 0.22*** − 0.21*** − 0.24*** 0.51***

Partial intercorrelations controlling for age, gender, SES, education, and zone are presented above the diagonal, and Pearson intercorrelations are presented
below the diagonal. * p < 0.05. **p < 0.01. ***p < 0.001.

FIGURE 2 | The COVID-19 Risk Perception and Protective Behavior Model with standardized path coefficients for causal paths represented by straight
single-headed arrows. Non significant correlations among exogenous variables omitted. Coefficients flagged with asterisks are significantly different from zero,
*p < 0.05, **p < 0.01, ***p < 0.001.

themselves and felt socially pressured to comply were also
more likely to avoid social closeness and promoting hygiene
and cleaning. Social norms were supposed to be influenced
by cultural worldviews. This hypothesis was confirmed by the
significant structural coefficients of hierarchy–egalitarianism and
individualism–communitarianism (see Figure 2). Notably, the
latter predictor had a larger effect size, suggesting that holding
an individualistic worldview more than a hierarchical one
could lead people to believe that significant others protected
themselves less and to perceive less social pressure to adhere to
protective behaviors.

Affective reactions associated with coronavirus had a central
role in the model. First, affective attitude was the best predictor

of participants’ feelings of risk and the largest structural
coefficient in the model. Second, affective attitude also informed
participants’ risk analysis, increasing the perceived probability
of being exposed to the risk of infection. According to the
theoretical framework depicted in Figure 1, we hypothesized
that cultural worldviews could shape one’s feelings of risk, risk
analysis, and affective attitude. These hypotheses were only
partially supported. Although hierarchy–egalitarianism and
individualism–communitarianism were statistically significantly
related to feelings of risk, the structural coefficients were
small. Only individualism–communitarianism was among the
significant predictors of risk analysis, with an effect size about
as large as that assessed for affective attitude. In particular,
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TABLE 5 | Latent variables and factor loadings.

Indirect Experience Feelings of Risk Promoting Hygiene and Cleaning

Indicator λ SE(λ) t-value p-value Indicator λ SE(λ) t-value p-value Indicator λ SE(λ) t-value p-value

EXPIND1 0.27 0.07 4.14 0.000 RISKAFF1 0.90 0.01 69.54 0.000 PREVBEH1 0.70 0.04 18.79 0.000

EXPIND2 0.50 0.12 4.39 0.000 RISKAFF2 0.92 0.01 90.46 0.000 PREVBEH2 0.69 0.03 21.80 0.000

Direct Experience RISKPERC1 0.83 0.02 50.21 0.000 PREVBEH7 0.71 0.03 21.50 0.000

Indicator λ SE(λ) t-value p-value RISKPERC2 0.74 0.02 32.10 0.000 PREVBEH9 0.62 0.04 17.71 0.000

EXPDIR1 0.91 0.35 2.64 0.008 RISKPERC3 0.80 0.02 41.60 0.000 PREVBEH10 0.74 0.04 20.16 0.000

EXPPDIR2 0.83 0.29 2.86 0.004 RISKEXP1 0.53 0.03 16.08 0.000 PREVBEH12 0.67 0.03 20.86 0.000

Hierarchy-Egalitarism RISKEXP2 0.63 0.03 23.39 0.000 PREVBEH13 0.60 0.04 15.42 0.000

Indicator λ SE(λ) t-value p-value Risk Analysis Avoiding Social Closeness

WVH1 0.80 0.02 35.72 0.000 Indicator λ SE(λ) t-value p-value Indicator λ SE(λ) t-value p-value

WVH2 0.81 0.02 37.17 0.000 RISKPROB 0.51 0.04 12.77 0.000 PREVBEH3 0.76 0.04 20.59 0.000

WVH3 0.82 0.02 40.09 0.000 RISKCOND1 0.77 0.04 18.87 0.000 PREVBEH4 0.79 0.03 29.87 0.000

WVE1 (R) 0.63 0.03 20.49 0.000 RISKCOND2 0.51 0.04 12.13 0.000 PREVBEH5 0.62 0.04 17.88 0.000

WVE2 (R) 0.80 0.02 33.36 0.000 Social Norms PREVBEH6 0.82 0.03 30.95 0.000

WVE3 (R) 0.68 0.03 23.36 0.000 Indicator λ SE(λ) t-value p-value PREVBEH8 0.63 0.04 15.87 0.000

Individualism-Communitarianism NORMP1 0.85 0.02 39.12 0.000 PREVBEH11 0.54 0.05 10.28 0.000

Indicator λ SE(λ) t-value p-value NORMP2 0.81 0.03 32.52 0.000 Affective Attitude

WVI1 0.72 0.03 21.26 0.000 NORMP3 0.73 0.03 29.09 0.000 Indicator λ SE(λ) t-value p-value

WVI2 0.66 0.03 19.53 0.000 NORMP4 0.57 0.04 15.59 0.000 AFFATT1 0.79 0.02 38.11 0.000

WVI3 0.71 0.03 23.47 0.000 NORMD1 0.87 0.02 54.65 0.000 AFFATT2 0.90 0.01 69.21 0.000

WVC1 (R) 0.60 0.04 15.44 0.000 NORMD2 0.85 0.02 49.11 0.000 AFFATT3 0.84 0.02 45.53 0.000

WVC2 (R) 0.42 0.04 10.38 0.000 NORMD3 0.77 0.02 33.14 0.000 AFFATT4 0.88 0.02 60.15 0.000

WVC3 (R) 0.41 0.04 10.09 0.000

EXPIND, indirect experience; EXPDIR, direct experience; RISKAFF, affective risk perception; RISKPERC, general risk perception; RISKEXP, experiential risk perception;
RISKCOND, conditional risk perception; RISKPROB, perceived likelihood; WVH, hierarchy; WVE, egalitarianism; WVI, individualism; WVC, communitarianism; NORMP,
prescriptive norms; NORMD, descriptive norms; PREVBEH, protective behavior; AFFATT, affect.

individuals oriented toward a more individualistic worldview
perceived a lower probability of becoming infected than
those with a more communal worldview. Both hierarchy–
egalitarianism and individualism–communitarianism were
associated with a less negative affective attitude toward
coronavirus, but only the latter attained the conventional
levels of statistical significance. As expected, more indirect
experience of COVID-19 was the strongest predictor of negative
affective attitude. Taken together, experience and cultural
worldview variables accounted for 36% of the variance in
affective attitude.

A subsequent analysis added age, gender, education,
socioeconomic status, and zone of the country where participants
lived at the time of data collection as exogenous variables, each of
which had a direct path to protective behaviors, risk perceptions,
affective attitudes, and social norms. The purpose was to increase
the variance in endogenous variables accounted for by the

model and assess whether the structural coefficients (reported
in Figure 2) were robust to differences in sociodemographic
factors. Overall, the model controlling for sociodemographic
factors accounted for a larger proportion of variance compared
to previous analysis: 23% and 37% in promoting hygiene and
cleaning and avoiding social closeness, respectively; 56% and 37%
in feelings of risk and risk analysis, respectively; 39% in affective
attitude; and 30% in social norms. Although all fit indices
still were acceptable, and in some cases good (CFI = 0.908;
TLI = 0.900; RMSEA = 0.047; p-close = 0.988; SRMR = 0.076),
the model was statistically significant (χ2 = 3085.43; df = 1368;
p = 0.000), and the TLI, which penalizes models that estimate
many parameters, was barely sufficient. The inspection of
structural coefficients for sociodemographic factors revealed
the following statistically significant effects (all p-s < 0.05): SES
and zone on promoting hygiene and cleaning; age and zone
on avoiding social closeness; age and gender on feelings of
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risk, affective attitude, and social norms; zone on risk analysis;
and SES on social norms. The direction and interpretation of
these effects reflected previous descriptive analyses reported in
Table 3. Notably, the new analysis did not alter the significance
of structural coefficients (previously reported in Figure 2)
except for the link between feelings of risk and avoiding
social closeness, which was no longer significant controlling
for demographics (β = −0.03; p = 0.773). Another ostensible
difference between analyses was the change in the link between
risk analysis and avoiding social closeness, which doubled
its effect size by controlling for sociodemographic variables
(β = 0.44; p = 0.000). These changes were due to the associations
of age and gender with the latent variables in the model,
as showed by a control analysis in which only removing
both variables from the model restored the significance of
the relationship between feelings of risk and avoiding social
closeness (β = 0.15; p = 0.019) and lessened the effect size
of risk analysis.

Bootstrap tests of indirect effects are reported in Table 7.
Participants’ indirect experience of COVID-19 was significantly
associated with undertaking more promoting hygiene and
cleaning through affective attitudes and feelings of risk. The
indirect effect of positive affective attitude on promoting
hygiene and cleaning through decreasing one’s feelings of risk
was also statistically significant, with a large effect size. This
result indicated that affective risk perception mediated the
relationship between one’s affective attitude toward coronavirus
and a specific type of protective behavior involving hand-
cleaning, surface disinfection, and wearing facemasks. The
analysis of indirect effects showed that social norms had
a role as a mediating variable in the relationship between
worldviews and adherence to protective measures. In particular,
a more communitarian (and less individualistic) worldview
led to greater adherence to avoiding social closeness and
promoting hygiene and cleaning through the increased
perception that significant others would behave in such a way
and would approve.

All indirect effects mentioned above remained statistically
significant when controlling for sociodemographic factors.
However, the adjusted estimates revealed that participants’
indirect experience of COVID-19 was significantly associated
with avoiding social closeness through affective attitudes and risk
analysis. Moreover, the indirect effect of affective attitude on
avoiding social closeness through decreasing one’s risk analysis
was also statistically significant, with a medium effect size.
This result indicated that a more deliberate risk judgment
(i.e., perceived likelihood) mediated the relationship between
one’s affective attitude toward coronavirus and inhibition of
habitual social behaviors, such as hugs and handshakes with
acquaintances. This effect was “masked” by gender and age
differences, which suppressed the link between risk analysis
and avoiding social distancing. In our model, individualism (vs.
communitarianism) predicted the affective attitude. However,
the indirect effect of individualism on promoting hygiene
and cleaning through affective attitude and feeling of risk
was marginally significant (p < 0.10) based on unadjusted
estimates. Controlling for sociodemographic factors, this effect TA
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TABLE 7 | Bootstrap tests of indirect effects.

Promoting Hygiene and Cleaning Avoiding Social Closeness

Adjusted Estimates (controlling for sociodemographic variables)

Indirect Effect Est. 95% CI 99% CI St. Est. Est. 95% CI 99% CI St. Est.

Ind.Exp. > Aff.Att. > Feel.Risk > 0.35 [0.13; 0.76] [0.00; 0.76] 0.10 –0.03 [–0.90; 0.30] [–1.76; 0.43] –0.01

Ind.Exp. > Aff.Att. > Risk.Analysis > 0.03 [–0.08; 0.33] [–0.08; 0.63] 0.01 0.31 [0.04; 1.44] [0.03; 2.29] 0.08

Dir.Exp. > Aff.Att. > Feel.Risk > 0.00 [–0.06; 0.03] [–0.06; 0.03] 0.00 0.00 [–0.05; 0.03] [–0.07; 0.09] 0.00

Dir.Exp. > Aff.Att. > Risk.Analysis > 0.00 [–0.02; 0.03] [–0.02; 0.03] 0.00 0.00 [–0.13; 0.06] [–0.13; 0.08] 0.00

Aff.Att. > Feel.Risk > –0.17 [–0.33; –0.07] [–0.33; 0.00] –0.23 0.02 [–0.14; 0.39] [–0.14; 0.54] 0.02

Aff.Att. > Risk.Analysis > –0.02 [–0.17; 0.05] [–0.38; 0.05] –0.02 –0.15 [–0.63; –0.03] [–1.45; –0.02] –0.17

Hier./Ega. > Aff.Att. > Feel.Risk > –0.02 [–0.08; 0.00] [–0.08; 0.02] –0.02 0.00 [–0.03; 0.11] [–0.06; 0.14] 0.00

Hier./Ega. > Aff.Att. > Risk.Analysis > 0.00 [–0.03; 0.01] [–0.03; 0.02] 0.00 –0.01 [–0.16; 0.01] [–0.16; 0.07] –0.02

Ind./Com. > Aff.Att. > Feel.Risk > –0.05 [–0.19; –0.01] [–0.19; 0.09] –0.05 0.01 [–0.09; 0.15] [–0.09; 0.27] 0.00

Ind./Com. > Aff.Att. > Risk.Analysis > –0.01 [–0.07; 0.02] [–0.36; 0.03] 0.00 –0.05 [–0.29; 0.00] [–0.62; 0.00] –0.04

Hier./Ega. > Feel.Risk > 0.04 [0.01; 0.08] [–0.02; 0.08] 0.05 0.00 [–0.11; 0.04] [–0.30; 0.04] 0.00

Hier./Ega. > Risk.Analysis > 0.00 [–0.06; 0.01] [–0.07; 0.02] 0.00 –0.03 [–0.14; 0.02] [–0.20; 0.03] –0.03

Ind./Com. > Feel.Risk > –0.03 [–0.09; 0.01] [–0.09; 0.03] –0.02 0.00 [–0.04; 0.18] [–0.08; 0.22] 0.00

Ind./Com. > Risk.Analysis > –0.01 [–0.11; 0.05] [–0.34; 0.06] –0.01 –0.13 [–0.38; 0.07] [–0.57; 0.10] –0.10

Hier./Ega. > Soc.Norms > –0.02 [–0.09; 0.00] [–0.09; 0.01] –0.03 –0.04 [–0.09; –0.01] [–0.09; 0.00] –0.04

Ind./Com. > Soc.Norms > –0.07 [–0.17; –0.02] [–0.17; –0.02] –0.06 –0.12 [–0.32; –0.04] [–0.37; –0.02] –0.10

Unadjusted Estimates

Ind.Exp. > Aff.Att. > Feel.Risk > 0.44 [0.99; 0.14] [–0.07; 0.99] 0.13 0.28 [0.93; –0.30] [–0.66; 0.93] 0.07

Ind.Exp. > Aff.Att. > Risk.Analysis > 0.01 [0.33; –0.09] [–0.09; 0.40] 0.00 0.12 [0.86; –0.04] [–0.04; 1.28] 0.03

Dir.Exp. > Aff.Att. > Feel.Risk > –0.01 [0.01; –0.10] [–0.10; 0.02] –0.01 0.00 [0.01; –0.12] [–0.12; 0.01] –0.01

Dir.Exp. > Aff.Att. > Risk.Analysis > 0.00 [0.00; –0.03] [–0.04; 0.01] 0.00 0.00 [0.01; –0.05] [–0.05; 0.01] 0.00

Aff.Att. > Feel.Risk > –0.20 [–0.08; –0.33] [–0.33; 0.01] –0.26 –0.13 [0.14; –0.24] [–0.24; 0.40] –0.14

Aff.Att. > Risk.Analysis > 0.00 [0.03; –0.18] [–0.25; 0.04] –0.01 –0.06 [0.01; –0.46] [–0.84; 0.01] –0.06

Hier./Ega. > Aff.Att. > Feel.Risk > –0.03 [0.00; –0.09] [–0.09; 0.01] –0.03 –0.02 [0.01; –0.13] [–0.13; 0.03] –0.02

Hier./Ega. > Aff.Att. > Risk.Analysis > 0.00 [0.00; –0.05] [–0.05; 0.02] 0.00 –0.01 [0.00; –0.16] [–0.16; 0.04] –0.01

Ind./Com. > Aff.Att. > Feel.Risk > –0.06 [0.00; –0.19] [–0.22; 0.02] –0.06 –0.04 [0.05; –0.25] [–0.25; 0.15] –0.03

Ind./Com. > Aff.Att. > Risk.Analysis > 0.00 [0.02; –0.08] [–0.18; 0.03] 0.00 –0.02 [0.00; –0.25] [–0.69; 0.01] –0.01

Hier./Ega. > Feel.Risk > 0.03 [0.06; 0.00] [–0.02; 0.08] 0.04 0.02 [0.05; –0.03] [–0.06; 0.07] 0.02

Hier./Ega. > Risk.Analysis > 0.00 [0.01; –0.04] [–0.08; 0.04] 0.00 0.00 [0.03; –0.12] [–0.16; 0.15] 0.00

Ind./Com. > Feel.Risk > –0.03 [0.01; –0.11] [–0.11; 0.03] –0.03 –0.02 [0.02; –0.10] [–0.10; 0.07] –0.02

Ind./Com. > Risk.Analysis > 0.00 [0.05; –0.10] [–0.15; 0.07] 0.00 –0.06 [0.01; –0.32] [–0.63; 0.14] –0.05

Hier./Ega. > Soc.Norms > –0.03 [0.00; –0.08] [–0.08; 0.02] –0.04 –0.06 [0.00; –0.15] [–0.15; 0.03] –0.06

Ind./Com. > Soc.Norms > –0.09 [–0.04; –0.21] [–0.24; –0.02] –0.09 –0.19 [–0.07; –0.43] [–0.51; –0.07] –0.15

Significant estimates are in boldface. Est., Point Estimate; St. Est, Standardized Estimate; Ind.Exp., Indirect experience; Dir.Exp, Direct experience; Aff.Att., Affective
Attitude; Feel. Risk, Feelings of risk; Risk.Analysis, Risk analysis; Hier./Ega., Hierarchy-Egalitarianism; Ind./Com., Individualism–Communitarianism.

attained the conventional levels of statistical significance
(p < 0.05).

DISCUSSION

The present study offers insights into people’s adherence
to self-reported protective behaviors during the rise of
the COVID-19 epidemic in Italy, taking into account the
interplay of risk perceptions, social norms, and cultural
worldviews. For this purpose, we tested a theoretical model,
in which affective and deliberate risk perceptions and
social norms were the most proximal predictors of two

categories of protective behaviors: promoting hygiene and
cleaning and avoiding social closeness. We identified these
categories using exploratory factor analysis and confirmed
the reliability and validity of the corresponding latent
variables in structural equation modeling. Coronavirus
is an “invisible” threat against which one method of
protection is increasing hygiene. However, because it
infects people gathering in social situations, the “invisible”
threat materializes in “relationships with others” who
become the object of fear. Thus, another way to protect
oneself and society is to avoid social closeness. The two
categories of protective behaviors tapped into the twofold
way in which the spread of infection can be fought and
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controlled: cutting out the “invisible” and “relational”
risks. The model also included more distal predictors, like
affective attitude, experience of COVID-19, and cultural
worldviews, whose indirect relations with protective behaviors
were also evaluated.

The hypothesized model fitted to a national sample was an
acceptable fit and provided evidence for two major pathways
through which Italian citizens have engaged in protective
behaviors. The first pathway has led to increasing compliance
with promoting hygiene and cleaning and was triggered by
an affective evaluation of coronavirus and mediated by an
affective appraisal of risk. The second pathway involved cultural
worldviews as predictors and social norms as mediators
and was as important for avoiding social closeness as
for promoting hygiene and cleaning. The two pathways
accounted for a fair amount of variance in health-protective
actions. Many earlier studies have also shown a positive
association between risk perceptions and health behavior,
but the effect sizes were small, ranging from 0.01 to 0.20,
with a mean of around 0.14 (Harrison et al., 1992; Floyd
et al., 2000). Because of such scarce predictive power, some
researchers have maintained that risk perceptions are of
limited importance for predicting behaviors, especially those
pertaining to the use of protective measures and personal
protective equipment (Rundmo, 1996, 2000; Christian et al.,
2009; Leiter et al., 2009). But others argued that most of
these studies equated risk perceptions with the perceived
likelihood of harm (Brewer et al., 2007). Our study adds
to this debate, suggesting that research has to consider
the affective component in risk perception other than the
perceived likelihood, but also calls for including social
factors, like worldviews and social norms, to enhance the
prediction of behavior.

Risk Perceptions as an Antecedent of
Protective Behavior
Modern theories of risk perception maintain that people perceive
hazards prevalently through an affective/experiential way and a
deliberate/analytical one (Slovic et al., 2004). In keeping with
this view, we included in the model two latent variables —
risk analysis and feelings of risk — which achieved high
reliability and validity standards. In line with predictions,
risk-as-feelings was the best predictor of protective behaviors
involving hand-cleaning, surface disinfection, and wearing
facemasks. The relation of feelings of risk with social distancing
behaviors was instead weak and depended on the effect of
sociodemographic factors, a finding that we will discuss in
a separate section (see section “Effect of sociodemographic
variables”). The reliance on risk-as-feelings in promoting hygiene
and cleaning is consistent with previous research and theories
highlighting the role of affect experienced at the moment of
decision making in predicting protection motivation against a
variety of health hazards (Hay et al., 2006; Janssen et al., 2014;
Ferrer et al., 2018).

Some authors argued that it is worth distinguishing
between experiential and affective components of feelings

of risk (Ferrer et al., 2016; Kaufman et al., 2020). Previous
research has shown that experiential risk perception, the
“gut” feeling of being vulnerable to risk, was associated with
performing protective behaviors, such as influenza vaccination
and sun protection (Weinstein et al., 2007; Janssen et al.,
2011; Ferrer et al., 2016). Although we used some standard
questions to assess experiential risk perception of coronavirus,
these measures loaded on the same latent variable as the
affective indicators and were functionally equivalent in the
prediction of protective behaviors. Therefore, perceptions
of being vulnerable to coronavirus triggered hygiene and
cleaning behaviors to the same extent as being worried about
coronavirus, a feeling that reflects the affective component.
Although there are many ways to measure experiential risk,
our results are in agreement with Slovic et al. (2004), who
maintain the affective and experiential components of risk
perceptions part of individuals’ intuitive and instinctive
reactions to hazards.

The more deliberative and analytical evaluation of risk
perception — that is, the perceived likelihood of being
infected — impacted only social distancing. While the finding
that the perceived probability of infection failed to predict
hygiene and cleaning behaviors was in keeping with the
literature emphasizing the primacy of affective processes over
deliberative ones (Loewenstein et al., 2001; Peters et al.,
2006b), the finding that perceived likelihood predicted avoiding
social closeness deserves attention. A possible interpretation
calls into question the specificity of protective behaviors.
Promoting hygiene and cleaning is a non-specific and generalized
strategy to cope with an “invisible” threat, for which it is
difficult to quantify the likelihood. Instead, social distancing
is more crucially related to how much one perceives others
to be potential carriers, a piece of information that was
delivered communicating the epidemiological statistics in the
daily news. Thus, if the perceived probability of others
around us being infected was perceived to be high, more
social distancing was deemed necessary by the individual to
reduce the risk.

Affective Attitude as an Antecedent of
Risk Perception
In keeping with the affect heuristic (Finucane et al., 2000a;
Slovic et al., 2004), the holistic affective attitude associated
with coronavirus was used by our participants to make risk
judgments, not only increasing one’s feelings of risk (with a very
large effect size) but also informing a more deliberate risk analysis
pertaining the perceived likelihood. In an emotionally salient
context (when the risk of contagion was steeply increasing),
participants’ affective attitude guided both their affective risk
perceptions and their perceived likelihood judgments, although
to a lesser extent. This pattern is further confirmation of the
central role that affect has in decision making under risk, as
repeatedly affirmed in previous research (Loewenstein et al.,
2001; Slovic et al., 2004).

Moreover, our model showed that risk perceptions
mediated the relations of affective attitude with both types
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of protective actions (although the indirect effect on avoiding
social closeness through risk analysis was significant only
when controlling for sociodemographic factors; see “Effect
of sociodemographic variables”). We believe this finding is
very important because it showed that a negative (or less
positive) attitude toward coronavirus could be necessary
but not sufficient to activate a protective behavior. It is
worth noting that while the affective attitude captured the
generalized affective valence associated with the coronavirus,
our affective risk perception measure also captured specific
emotions and feelings such as fear and worry. This result
is consistent with other studies (Lemer et al., 2001; Turner,
2007; Dorison et al., 2020), in which specific negative
emotions were better predictors of risk attitudes than negative
emotions in general.

Affect induces an automatic action tendency of approach
or avoidance: If I like something, I approach it; if I dislike
something, I avoid it (Finucane et al., 2000a). However,
our study showed that the affective attitude did not directly
motivate an active protective behavior. It seems likely that
negative affect needs to be further processed to prompt
the necessary motivating cognitive resources needed to
take action (e.g., disinfect) and self-control automatic
responses (e.g., avoid hugs with relatives). This makes the
difference between merely avoiding a threat and actively
protecting from it. According to our model, affective risk
perception represents the link between the affective attitude and
behavior. Thus, the affective risk perception does not overlap
completely with the affective attitude (as also supported by
the discriminant validity of the corresponding latent variables
in the model), but it is an autonomous construct, justified by
the purpose to motivate human behavior in protective actions
requiring commitment.

Experience and Protective Behavior
How is the affective attitude toward coronavirus shaped? To
answer this question, we hypothesized that greater experience
of COVID-19 as a cause of death or suffering could be
associated with a more negative attitude. Experience with
a hazard is important for building an emotional valence
that guides subsequent actions and decisions. This process
is the core element of motivational salience, the force
that drives choices through somatic markers signaling if
something is good (or bad) (Bechara and Damasio, 2005;
Slovic et al., 2007). In keeping with this view, our study
confirmed that the indirect experience of COVID-19 had
a significant role in building one’s affective attitude. In
particular, having more frequently heard about coronavirus
as a cause of death or suffering via the media (newspapers,
magazines, radio, television, Internet, etc.) induced greater
negative emotions.

Moreover, as shown by the analysis of indirect effects, the
indirect experience of COVID-19 was also the most distal
predictor of promoting hygiene & cleaning, through increased
negative affective attitude and feelings of risk. This finding
suggests that a large coverage of deaths and suffering people
in the media at the beginning of the epidemic could have

changed the emotional attitude toward the coronavirus in a
negative sense, triggering feelings of concern and fear, such
as to increase compliance with specific behaviors of protection
from a new, still unknown, threat. It is worth reminding
that at the beginning of the pandemic in Italy a lockdown
was issued, and the count of the dead and infected was
about 1,300 and 15,000, respectively (whilst, at the moment
we are writing, there have been 35,000 deaths and 289,000
confirmed cases across the country). Therefore, one’s affective
attitude was almost exclusively shaped by indirect experience
through the media.

Relatively few individuals had personal knowledge of people
infected by the virus who died or suffered (i.e., 78% of the sample
scored 0 on this variable), and only one claimed to have been
infected. The finding that the direct experience of COVID-19
had no significant effect on affective attitude or on the perceived
probability of getting infected might again reflect the specific
timing of the survey. Perhaps, a follow-up study could have a
greater chance to detect and assess the role of direct experience
in shaping the affective attitudes.

Cultural Worldviews, Social Norms, and
Protective Behaviors
Cultural worldviews can influence risk beliefs and the associated
protective behaviors, especially if a government decree has
prescribed such behaviors to be adhered to. For instance,
previous research has shown that political conservatism or
religious fundamentalism led to more polarized attitudes
toward risk for controversial science issues (Kahan et al.,
2012; Drummond and Fischhoff, 2017). Another study
showed that cultural worldviews predicted the likelihood
of participating in an institutional green energy program
(Cherry et al., 2019). This literature has inspired us to include
hierarchic–egalitarian and individualistic–communitarian
worldviews in the model as predictors of affective attitude and
risk perceptions.

Taking an individualistic stance (compared to having
a more communitarian approach) was associated with a
less negative affective attitude and a diminished perception
of the likelihood of infection, but not with less affective
risk perception. By contrast, endorsing a hierarchical (or
less egalitarian) worldview did not predict any of these
variables. Unbeknown to us when we conducted the study,
a recent international survey (Dryhurst et al., 2020) showed
that individualism and prosociality (a variable akin to
a communitarian worldview) were the best predictors of
individual differences in COVID-19 holistic risk perceptions,
in the same direction as individualism (vs. communitarianism)
did in our model. However, that study used a global index of
risk perception, thus entangling the cognitive (likelihood)
and affective (worry) dimensions. Deconstructing the
risk perception into more specific components, our study
added to the literature, showing that individualism (vs.
communitarianism) did not predict the affective risk perception
when controlling for the antecedent affective attitude. From
a cognitive processing perspective, this finding suggests that
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people who do not expect the society to be committed to
fostering collective welfare evaluated the coronavirus less
negatively, defusing the subsequent worries. On the contrary,
those who thought that the government should do more
to advance society’s goals, even if that means limiting the
freedom and choices of individuals (communitarian) held
a more negative view of coronavirus, were more worried
and protected themselves more. The statistical significance
of the corresponding indirect effect corroborated this
interpretation. Coherently with previous literature (Peters
and Slovic, 1996; Kahan et al., 2012; Dryhurst et al., 2020),
cultural worldviews had an active and important role in
the social construction of risk. According to these theories,
worldviews guide our choices and behaviors through our need
to be part of a group with which we share important values
that are core constructs of our identity (Kahan et al., 2012;
Van Boven et al., 2019).

Individualism accounted for protective behaviors also through
another pathway that involved social norms. According to the
Theory of Normative Social Behavior, prescriptive norms can
moderate the influence of descriptive norms on behavior (Rimal
and Real, 2005) — i.e., people are more likely to conform to
what most others do when they think that significant others
expect that behavior from them. In our study, we could not
find such an effect because of the high correlation between the
measures of the descriptive and prescriptive norms. Separate
composite scores were highly inter-correlated, and all empirical
indicators of the two norms loaded on a single latent variable
with high convergent and discriminant validity in the analysis
of structural equations. This result suggests that in the face of
public health protection behaviors prescribed by a government
authority, the distinction between descriptive and prescriptive
norms is more nuanced. Notwithstanding this, social norms
not only mediated the effect of individualism but were also
the single best predictor of avoiding social closeness and the
second-best predictor of promoting hygiene and cleaning. Social
norms have been recently included among the social factors
that might trigger protective behaviors during the COVID-19
epidemic (Andrews et al., 2020; Bavel et al., 2020). To the
best of our knowledge, this is the first study in which social
norms were associated with increased compliance with avoiding
social closeness and promoting hygiene and cleaning during the
COVID-19 epidemic.

Effect of Sociodemographic Variables
Our descriptive analysis revealed several statistically significant
effects of sociodemographic factors on the study variables,
the most relevant ones involving gender, age, and zone of
the country where one lived during the survey. Notably,
women were higher than men on all the components of risk
perception, assessing the coronavirus more negatively, feeling
more worried and threatened, and perceiving a greater likelihood
of infection. This finding is consistent with the well-known
“white male” effect, for which males have a relatively low
perception of risks compared to women (Finucane et al., 2000b;
Chauvin, 2018). In keeping with previous research, women
were also more egalitarian and communitarian than men in

our study. Moreover, women reported more health protection
behavior than men, a finding documented in previous studies
of airborne infectious diseases (e.g., Cowling et al., 2010).
Younger participants were less worried than older participants
about getting infected with coronavirus and less likely to
avoid social closeness. These findings probably reflected the
fact that it was widely believed that the virus could only kill
the elderly with concomitant chronic diseases. Lastly, people
living in the south of the country appraised the perceived
likelihood of infection as lower than those living in the
north, closely reflecting the prevalence rate of the COVID-
19 disease.

These findings led us to control for sociodemographic factors
in data analysis. Even if the model increased the percentage of
variance explained in all endogenous variables, the fit indexes
that are more penalized by the complexity of the model showed
a clear worsening. Taken together, the structural parameters did
not change after controlling for sociodemographic factors, with
some notable exceptions regarding the relationships of affective
risk perception and perceived likelihood with social distancing.
In particular, the adjusted estimates revealed that worrying about
coronavirus was no longer associated with social distancing,
while the relationship between this behavior and the perceived
likelihood of becoming infected increased considerably. The
new analysis corroborated the conclusion that keeping social
distancing depended more on a deliberate assessment of risk,
being crucially related to how much one perceives others to
be potential carriers of the virus. Because age and gender were
the variables that altered the relationships mentioned above, we
interpreted the confounding effect of demographics assuming
that being older and women increased worries and feelings of
vulnerability as well as increased social distancing behaviors.

Limitations
One major study limitation is that our dependent measures are
self-reported protective behaviors. What people say about their
behavior may be different from what they do (or did). Moreover,
self-reported protective actions could be inaccurate because of
response-set biases (e.g., acquiescence), social desirability, or
inaccurate memory. However, self-report is a standard source
of information in studies measuring health-protective behaviors
in airborne infectious diseases and the COVID-19 outbreak
(Cowling et al., 2010; Dryhurst et al., 2020; Hagger et al., 2020;
Lin et al., 2020). Future studies might include social desirability
scales to check for under- or over-reporting as well as attention
checks to improve the validity of self-report data.

Another noteworthy limitation is that the model does not
include many variables that could be important to account for
individual differences in health behavior. Among these, self-
efficacy could be worth inclusion. Self-efficacy refers to an
individual’s belief in one’s capabilities to organize and execute
the actions required to accomplish something (Bandura, 1977).
Self-efficacy has been shown to moderate the impact of risk
perceptions on behavior (Rimal et al., 2009). For example, the risk
perception attitude (RPA) framework (Rimal and Real, 2003a)
suggests that perceptions of risk are the principal motivators for
behavior, but efficacy can moderate this effect so that individuals
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will act to protect against a risk only when both risk perception
and self-efficacy are high (Rimal et al., 2009).

We did not assess the “objective” knowledge that people had
about COVID-19. Some authors suggest that knowledge could
predict reduced risk perception (Siegrist and Árvai, 2020). For
example, people with little knowledge of the causes of floods
had lower perceptions of flood risk (Botzen et al., 2009). Lower
knowledge groups rely on more dimensions of information and
less on categorical gist than higher knowledge groups, a tendency
described in the Fuzzy-Tracy Theory (Reyna and Lloyd, 2006;
Reyna, 2008). Notably, we carried out the study at the beginning
of the pandemic in Italy, only two and a half months after
Chinese health authorities identified COVID-19 for the first time
(i.e., 31 December 2019). Therefore, the coronavirus knowledge
was low even among the experts. Future studies might benefit
by measuring individual differences in “objective” knowledge
using both COVID-19-specific questions or, more broadly, health
literacy questions.

Lastly, cognitive factors (e.g., numeracy skills, and cognitive
abilities) could influence both risk perception and protective
behavior (e.g., Petrova et al., 2017; Cokely et al., 2018). Although
we assessed and controlled for participants’ educational level and
socioeconomic status (two variables associated with numeracy
and cognitive abilities), these sociodemographic factors did not
greatly affect our findings. It is possible that more fine-grained
assessments of cognitive factors might have a greater impact on
risk perception and behaviors.

CONCLUSION

Notwithstanding its limitations, the present study provided
insights into how experience, affective attitudes, risk perceptions,
cultural worldviews, and social norms accounted for individual
differences in health-protective behaviors during the first
period of the COVID-19 outbreak in Italy. In this context,
our findings confirmed the empirical distinction between
affective and analytical risk perceptions, underscoring important
differences in promoting hygiene and cleaning and avoiding
social closeness. Our findings supported the validity of the affect
heuristic hypothesis: holding a negative affective attitude toward
coronavirus is necessary, although not enough, to shape risk
perceptions and the later adoption of protective behaviors. Lastly,
we showed social norms as predictors of health behaviors and as
a plausible account for why individualistic people were likely to
follow the prescribed health-protective behaviors.

Practical Implications
Because we showed that people distinguished between personal
hygiene and social distancing, and different predictors and
underlying processes influenced the two categories of protective
actions, implications for institutional communication follows.

First, increasing the fear of coronavirus is likely to lead to
increasing proactive behaviors based on maintaining hygiene and
cleanliness. A communication strategy focused on individualized
risk (e.g., reporting empathic stories of single victims who
have died or survived with serious consequences) and dreadful

images (e.g., intensive care units struggling through coronavirus
outbreak or a military fleet carrying coffins of victims) could
increase the frequency of washing hands, sanitizing surfaces,
and wearing face masks. Institutional communications oriented
toward minimizing the death toll, equating COVID-19 to a
mere “seasonal flu,” and emphasizing the growing proportion of
asymptomatic and young cases might, on the contrary, decrease
the behaviors mentioned above. Depending on the specific
institutional goals that policymakers intend to achieve, they could
use the two different communication strategies.

Our study suggests that increasing the perceived likelihood
of contracting the virus may be of little relevance to increasing
people’s adherence to hygiene and cleanliness. However, the
perceived likelihood of infection was crucial to social distancing.
Therefore, it is worth providing people with exact information
on the spread of the virus after the peak of the pandemic,
when the emotional salience is decreasing. This might help to
convince people to keep social distancing when the emergency
phase is over and policymakers should prevent a second wave.
For instance, this would be helpful in countries in which the
lockdown is over (e.g., Italy) and people must return to everyday
activities, or in countries in which social distancing is the best
strategy to control the pandemic.

Another implication descends from the impact of social
norms on protective behaviors. Social norms could be part
of communication interventions aimed to promote hygiene
and cleaning and social distancing. Looking at what others
do (descriptive norms) is an automatic and instinctive way
of regulating our behavior. For instance, if our friends keep
a safe distance, we conform to their behavior regardless of
our risk perceptions. The opposite is also true: if our friends
do not refrain from getting close, we do the same. Risk
communication should use our natural tendency to follow social
norms as a nudging technique (Bicchieri and Dimant, 2019).
Broadcasting images of citizens keeping social distance and
refraining from exchanging greetings serves as social norms
nudges that go toward increasing protective behaviors. However,
the media often emphasized examples of the transgression
of these safety practices (e.g., showing groups of friends
dancing or drinking without social distancing). Although
this communication strategy is ubiquitously appealing to the
public, it conveys the veiled message that undertaking such
protective behaviors is superfluous because people shown in the
news do not do it.
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An increasing number of studies have addressed the psychological impact of the
COVID-19 crisis on the general population. Nevertheless, far less is known about
the impact on specific populations such as university students, whose psychological
vulnerability has been shown in previous research. This study sought to examine different
indicators of mental health in university students during the Spanish lockdown; we
also analyzed the main sources of stress perceived by students in relation to the
COVID-19 crisis, and the coping strategies adopted when faced with the situation.
Data was collected from 932 students (704 women) through a web-based platform.
Measures of anxiety (i.e., GAD-7), depression (PHQ-9), irritability, and self-perceived
change in mental health were administered, as well as ad hoc measures of stressors
and coping strategies. Results indicated that students experienced considerable
psychological problems during the confinement, with higher rates of emotional
difficulties in women and undergraduate students than in men and postgraduates,
respectively. Psychological distress was mainly related to several specific domains of
stressors, as perceived by the participants: academic future, task overload, worsening
of interpersonal conflicts, and restrictions in pleasant social contact; and far less related
to the spread of the disease and its consequences for physical health. As regards coping
strategies, both reframing skills and daily routines were shown to be the most effective.
A path-analysis model integrating stressors, coping, and mental health revealed that
coping strategies partially mediated the effect of stressors on psychological health. In
general, results suggest that students’ psychological health was substantially affected
by the COVID-19 situation and that the academic and relational changes were the most
notable sources of stress. This study reinforces the need to monitor and promote mental
health in university students to boost resilience in times of crisis. Our results on effective
coping strategies may inform preventive programs aimed at helping students to deal
with challenges like the COVID-19 pandemic.

Keywords: university students, psychological impact, COVID-19, stressors, coping, COnVIDa-20

Frontiers in Psychology | www.frontiersin.org 1 January 2021 | Volume 12 | Article 589927608

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://doi.org/10.3389/fpsyg.2021.589927
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3389/fpsyg.2021.589927
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyg.2021.589927&domain=pdf&date_stamp=2021-01-26
https://www.frontiersin.org/articles/10.3389/fpsyg.2021.589927/full
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-589927 January 20, 2021 Time: 15:53 # 2

Padrón et al. The Psychological Wound of COVID-19

INTRODUCTION

In late December 2019, a new coronavirus disease (COVID-
19) emerged in the Chinese city of Wuhan. This new disease,
caused by SARS-CoV-2 (Severe Acute Respiratory Syndrome
Coronavirus-2), spreads very easily from one person to another
and thus rapidly affected other parts of China (Wang et al., 2020).
Within a few weeks, the first cases emerged in other countries,
and COVID-19 soon became a global threat. Indeed, in March
2020, the World Health Organization (WHO) declared COVID-
19 to be a global pandemic. As of July 06, 2020 (the date of
writing this article), about 9,843,073 confirmed cases, including
495,760 deaths, have been reported by the WHO (World Health
Organization [WHO], 2020a). Following the initial outbreak in
China, further outbreaks occurred in Italy and Spain, the first
Western countries to be affected, and thus the first countries
to face a problem that had hitherto seemed a very distant one
to the populations of Western societies. In fact, at the time of
writing, Spain is one of the three countries (after Belgium and the
United Kingdom) with the highest rate of confirmed cases and
deaths per million inhabitants (July 06, 2020, cf. World Health
Organization [WHO], 2020c).

In response to the COVID-19 outbreak, many countries
were forced to adopt severe restrictive measures to slow
down its propagation. In the case of Spain, the Spanish
government declared a state of emergency on March 14th, and
a population lockdown became mandatory 2 days later, creating
an unprecedented situation. Citizens only could leave their
homes for food, to go to a pharmacy, and for other essential
needs. Schools and universities were closed throughout the
national territory. Employers (public and private) were obliged
to work from home whenever possible, and many lost their
jobs temporarily or permanently. In a matter of days, millions
of people’s lives changed dramatically, leading to important
questions about how the pandemic was affecting not only the
physical but also the mental health of the population.

Research initially focused mainly on the impact of COVID-
19 on physical health and its clinical characterization (e.g., Cao
and Li, 2020; Lvov et al., 2020), with studies on the psychological
impact of the quarantine subsequently beginning to appear
(e.g., Cao et al., 2020; Wang and Zhao, 2020). Findings of all
studies (the first of these on the Chinese population, and soon
after on other populations of Western countries) revealed a
significant and severe increase in depressive symptoms, anxiety,
and stress levels due to confinement (e.g., Cao et al., 2020;
Chen et al., 2020; Wang and Zhao, 2020) which was generally
more pronounced in women than in men (Flesia et al., 2020;
Rodríguez-Rey et al., 2020; Wang and Zhao, 2020). Moreover, as
recent reviews suggest (Brooks et al., 2020; Hossain et al., 2020),
other negative psychological effects, such as post-traumatic stress
symptoms, anger, panic, irritability, low self-esteem, and lack
of self-control, are commonly found among individuals affected
by physical isolation. Data from other pandemics and natural
disasters revealed similar effects (see Brooks et al., 2020, for a
review). A recent technical report on the Spanish population
between 18 and 75 years of age, starting 26 days after the first
state of emergency, also revealed significant rates of symptoms

of depression (22.1%) and anxiety (19.6%) (Valiente et al., 2020).
Importantly, results from this and other studies (e.g., Flesia
et al., 2020; Ozamiz-Etxebarria et al., 2020; Rodríguez-Rey et al.,
2020) reveal that not all groups were affected in the same way,
with young adults (18–24) being more affected compared to
other age groups.

To design action plans aimed at protecting and helping
citizens who may be affected in different ways by these types
of situations, it is first necessary to establish the specific effects
of the pandemic in different populations. Interestingly, although
studies on the general population are accumulating, the impact
on university students is still not well known. There is, however,
an abundance of work indicating that most mental health
disorders have first onset in young adulthood (e.g., Kessler
et al., 2001; Eisenberg et al., 2007). Several studies have also
reported that students have consistently higher levels of mental
health problems than the general population (Overbeek et al.,
2003; Zivin et al., 2009; Auerbach et al., 2016). Moreover,
research in this field notes the importance of personal and
psychosocial factors in the emergence and development of mental
disorders in university students (Galindo et al., 2009). Besides
academic issues, university students are exposed to multiple
stressors which are unique to this developmental period, such
as the abandonment of the family home, adjusting to new social
and geographical environments, making new friends and social
relationships, life-stage transitions, time management, economic
resources, etc. (Beiter et al., 2015; Fried, 2020). The lockdown
substantially affected these conditions, and the well-being of the
university student population would also be expected to have
been affected. In brief, university students constitute a population
that is particularly vulnerable in terms of mental health, one
that even before the pandemic showed a high prevalence of
mental disorders. Moreover, many universities suspended normal
class-based teaching and moved online, with the result that
the lives of students changed drastically (Sahu, 2020) and their
psychosocial functioning was negatively disrupted, thus altering
the social integration of some individuals (Elmer et al., 2020).
It is within this situation, then, that we ask how students’
psychological health might have been affected by the pandemic
and the confinement.

Thus far only a few papers have addressed this issue
specifically. Recent studies on Chinese undergraduate students
reported higher levels of anxiety during the COVID-19 outbreak
(e.g., Cao et al., 2020; Wang and Zhao, 2020). In the Cao et al.
(2020) study, for example, the authors found that 24.9% of
students experienced symptoms of anxiety, with 0.9% of cases
being severe and 21.3% mild anxiety. Moreover, it was reported
that some factors, such as place of residence, source of parental
income, whether living with parents or not, and having a relative
or an acquaintance infected with COVID-19, were associated
with increased anxiety. Another recent study, looking at the
initial psychological impact of the COVID-19 outbreak on a
population of Spanish university students (77%), academic staff
(13%), and administrative staff (9%), revealed significantly higher
anxiety, depression, and stress scores in the students than in the
other two groups (Odriozola-González et al., 2020). Meanwhile,
Elmer et al. (2020) analyzed changes in social networks and
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mental health in a sample of Swiss undergraduate students during
the COVID-19 crisis (2 weeks after the lockdown) in relation
to the two preceding years. They also analyzed individual and
social factors associated with changes in mental health during
the outbreak. In line with previous work, students were found
to feel more depressed, anxious, stressed, and lonely than half
a year before, and these negative effects were more prominent
in women. Also, concerns about family and friends, future
careers, living alone, and having less social contact and support,
were linked to worse mental health. Even though some studies
have not found significant changes in students’ mental health
during the crisis (Fried, 2020), the general results are congruent
with previous research on the psychological impact of previous
pandemics in China, in which students presented high levels of
stress and anxiety during SARS (Jia et al., 2003; Wong et al., 2007)
or N1H1 influenza (Li et al., 2011).

Although a small number of studies have focused on student
populations, we know very little about the specific sources
of stress that affected university students during the most
acute stage of the crisis, and about the differential impact
that these had on the psychological well-being of students. In
addition to the stressors present in the general population, such
as prolonged isolation periods, fear of infection, frustration
and boredom, inadequate information (excess or confusing
information), financial loss, and inadequate supplies, as noted
by Brooks et al. (2020) and Hossain et al. (2020), university
students were also greatly affected by significant academic
changes resulting from the pandemic. All Spanish universities
suspended face-to-face teaching and moved to online classes
and examinations, a transition likely to have had a serious
impact on students’ feelings of anxiety and uncertainty. As Sahu
(2020) has observed, the quality of online education, and its
consequences, is a critical issue here, because students without
adequate Internet access will experience even more stress, which
can have detrimental effects on their academic performance
and achievement, as well as on their mental health. We might
add that not all individuals possess equal levels of technological
proficiency or confidence, and that the Internet itself was often
slow and unreliable during this period, all of which meant that
the interactive online environment was sometimes a less than
optimal experience.

With respect to these specific sources of stress, a study by
Okruszek et al. (2020) with Polish young adults found that the
COVID-19 risk perception (e.g., contact risk, severe symptoms
risk, and financial problem risk) and the feeling of loneliness led
to affective responses to the situation during the first 2 weeks
of the crisis. However, it is also interesting to note that some
individual stressors, such as work overload, strict schedules, Fears
of Missing Out on social life (FoMO) or competition among
students might in fact have been mitigated during the crisis
situation for some students (Elmer et al., 2020).

There is also little prior evidence about coping strategies used
by young adults in this situation. Although the structure of
coping strategies is still a controversial issue (Stanisławski, 2019),
many different coping behaviors have been considered in the
long tradition of research on stress: some of the coping behaviors
are considered more “active,” i.e., directed to cognitively or

behaviorally change the stressor (e.g., problem solving, cognitive
reframing; Tobin et al., 1989; Gaudreau, 2017), while others
are more “passive” or “disengaged” behaviors (e.g., distracting
activities, substance use, social withdrawal). Apart from those
well-known strategies, some other coping behaviors have been
identified in collective crises; for example, following routines
or involving in healthy habits (Fullana et al., 2020). Likewise,
previous research has suggested the coping value of altruistic
behaviors in wide-scale stressful situations (e.g., Sharma and
Kar, 2019). Some decades ago, Midlarsky (1991) proposed that
helping may be considered as a coping mechanism, which may be
effective through different psychological processes; for example,
orientation to others may distract the individual from own
troubles; it may also enhance the sense of competence and self-
efficacy and may provide a meaning to life in the middle of
adversity; additionally, helping others may also promote social
integration, and evoke reciprocal support from other people.
Recent studies have also emphasized the coping function of
helping (Vollhardt, 2009), and physiological and neurochemical
pathways have been identified (e.g., activation of parasympathetic
system, oxytocin levels, and dopaminergic activity) to explain the
buffering effects of helping behavior (Raposa et al., 2016). During
the COVID-19, some preliminary studies have also reported
the use of helping as a coping mechanism (Balluerka et al.,
2020). Nevertheless, research on coping during the pandemics
is still limited; particularly, the impact of the various types
of coping on students’ adjustment in the COVID-19 crisis is
largely unknown.

For all the above reasons, the present study was conducted,
and had three main goals. The first of these was to study the
psychological impact of the COVID-19 pandemic on mental
health in a sample of Spanish university students after 6 weeks
of quarantine. The second was to analyze the main sources of
stress associated with the COVID-19 context, including stressors
arising from the pandemic, measures of social isolation, and
changes experienced by students in the academic environment.
Finally, we sought to address the issue of which coping strategies
were used by students, and how such strategies were related to
psychological health during the lockdown. Results were expected
to help explore questions of how psychological health was affected
during the acute part of the crisis, as well as which stressors
and coping behaviors may explain the differences in mental
adjustment when faced with the challenges of COVID-19.

MATERIALS AND METHODS

Participants
This study forms part of the wider COnVIDa-20 project, which
aims to identify the psychosocial needs and challenges, plus
the skills and resources, of Spanish university students during
the COVID-19 pandemic; this is the first report on the data
from the COnVIDa-20 project. A total of 932 Spanish students
participated in the current survey, the majority being women (see
Table 1), and with all levels of university education represented.
Most participants were students from one of the 3 public
universities of the Autonomous Region of Galicia, an area in the

Frontiers in Psychology | www.frontiersin.org 3 January 2021 | Volume 12 | Article 589927610

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-589927 January 20, 2021 Time: 15:53 # 4

Padrón et al. The Psychological Wound of COVID-19

TABLE 1 | Participants’ main demographic variables and psycho-social
characteristics.

Variables N %

Gender

Women 704 75.5

Men 222 23.8

Others 6 0.6

Age

18–20 280 30.0

21–23 417 44.7

24–26 112 12.0

27–29 47 5.0

30 or more 76 8.2

University

Universidade de Santiago de Compostela 661 70.9

Universidade de A Coruña 38 4.1

Universidade de Vigo 155 16.6

Others 78 8.4

Level of education

Undergraduates 810 86.9

Postgraduates 85 9.1

Ph.D. students 37 4.0

Branch of knowledge

Arts and humanities 161 17.3

Experimental sciences 111 11.9

Health sciences 391 42.0

Engineering and architecture 84 9.0

Social and legal sciences 183 19.7

Self-perceived social class

Low 40 4.3

Low-middle 245 26.3

Middle 543 58.3

Middle-high 102 10.9

High 2 0.2

Diagnosed with a mental health problem before quarantine

Yes 130 15.7

During quarantine

Returned to parent’s home 504 56.0

Being high risk COVID-19 people

Because of age 16 1.8

Due to previous diseases 102 11.3

Because being essential workers 20 2.2

No 770 85.6

Having lived with other high risk COVID-19 people

Because of age 235 26.1

Due to previous diseases 307 34.1

Because they work in the medical field 109 12.1

Because being essential workers 317 35.2

No 290 32.2

Suffered COVID-19

Myself 8 0.9

Someone close to me 206 22.9

No 704 78.2

Northwest of Spain. They were classified into 5 groups according
to the branch of knowledge to which their undergraduate, master
or Ph.D. program belonged: Arts and Humanities, Experimental

Sciences, Health Sciences, Engineering and Architecture, and
Social and Legal Sciences.

When the demographics of the sample are compared to the
overall population in the main university of Galicia (USC) and in
the whole Spanish university system (SUE; see Table 2), we find
that our sample is composed of a relatively higher proportion
of women: 75.5% versus 61.1% and 55.3.% in USC and SUE,
respectively. With respect to the branches of knowledge, most of
the participants in our study were enrolled in programs related to
Health Sciences (42.0%), Social and Legal Sciences (19.7%), and
Arts and Humanities (17.3%); these proportions are very similar
in the USC system (see Table 2), but not totally in the SUE system,
where a higher proportion of undergraduates enroll in Social
and Legal Science programs (47.1%). With regards to educational
levels, the high representation of undergraduate students in our
study (86.9%) was very similar to the proportion in both the USC
(81.6%) and SUE (80.2%).

A large percentage of the students (56.0%) in the sample
moved back to their parents’ home during the pandemic and
reported having lived with high risk COVID-19 people (83.4%) or
being part of the high-risk population themselves (15.1%). While
most of the participants had not suffered the COVID-19, 22.8%
had lived in an environment with an infected person close by.

Variables and Instruments
For the purposes of the present study, measures of psychological
health, psychosocial stressors, and coping strategies were
administered in the context of the broader COnVIDa-20 project.

Psychological Health
Four measures were used as indicators of psychological
health. Specifically, instruments for the assessment of

TABLE 2 | Percentage of students enrolled in university studies as a function of
gender, level of education and branch of knowledge in our study and for the USC
and SUE systems.

% of students

Variables Our study USC Statistics for all Spanish
universities (SUE)

Gender

Women 75.5 61.6 55.3

Men 23.8 38.4 44.7

Others 0.6 – –

Level of education

Undergraduates 86.9 81.3 80.2

Postgraduates 9.1 7.9 14.3

PhD students 4.0 10.8 5.5

Branch of knowledge

Arts and humanities 17.3 13.2 10.4

Experimental sciences 11.9 11.9 6.5

Health sciences 42.0 30.5 18.3

Engineering and architecture 9.0 7.0 17.7

Social and legal sciences 19.7 37.4 47.1

Data retrieved from the online resource “EDUCAbase”, created by the Spanish
government. The statistics refer to the 2019–2020 academic year.
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anxiety, depression, irritability, and self-perceived change
in psychological health were administered.

Anxiety
Students were asked to respond to the 7-item Generalized
Anxiety Disorder Scale (GAD-7; Spitzer et al., 2006). On the
GAD-7 scale, symptoms of anxiety over the last 15 days (e.g.,
“Feeling nervous, anxious, or on edge”) were reported using a 4-
point Likert rating scale ranging from 0 (not at all) to 3 (almost
every day), and thus total scores ranged from 0 to 21. Scores of
5, 10, and 15 were taken as the cut-off points for mild, moderate,
and severe anxiety, respectively. When used as a screening tool,
scores of 10 or higher were taken as suggestive of a significant
pattern of anxiety (García-Campayo et al., 2010). Cronbach’s α in
this study was 0.89 (MIC = 0.54).

Depression
The Patient Health Questionnaire (PHQ-9; Kroenke et al., 2001)
was administered as a measure of depression. Taking a 15-
day period as a reference, participants were asked to rate the
presence of depressive symptoms (e.g., “Feeling down, depressed,
or hopeless”) using a 4-point Likert scale, from 0 (not at all) to
3 (nearly every day), and thus total scores ranged from 0 to 27
(Cronbach’s α = 0.87, MIC = 0.44). Scores of 5, 10, 15, and 20
were considered as cut-off points for mild, moderate, moderately
severe, and severe symptoms, with scores of 10 or higher being
indicative of possible depression.

Irritability
Since feelings of irritability have also been described as common
effects of the isolation measures in health-related crises (Brooks
et al., 2020), the Brief Irritability Test (BIT; Holtzman et al., 2015)
was administered. This scale is composed of 5 items (e.g., “I have
been feeling like I might snap”) with a 6-point Likert scale from 1
(never) to 6 (always). Cronbach’s α was 0.92, MIC = 0.71.

Self-perceived change in mental health
In order to measure subjective changes associated with the
COVID-19 situation specifically, we asked students whether they
had perceived changes in their mental health during quarantine,
using a Likert scale ranging from 1 (my mental health is much
worse) to 5 (my mental health is much better); therefore, a high
score in this scale indicates that the participants self-perceived an
improvement, whereas a low score indicates that the participants
perceived a deterioration in their mental health.

Stressors Associated With the COVID-19 Context
We developed 26 items to assess possible sources of stress during
the quarantine. Participants had to indicate, on a Likert scale,
the extent to which they had been disturbed by these during the
quarantine, with 1 being “not at all” and 4 “a lot”. These items
were subjected to Principal Components Analysis with Varimax
Rotation. Both scree test and Kaiser’s criteria recommended a
meaningful 5-factor solution, which grouped the stressors in the
following domains: Academic stressors (e.g., “Not receiving the
academic training that one expected”), Social distancing (e.g.,
“Being required to stay at home for so long”), Pandemic (e.g.,
“The risk that either you or people close to you might become
infected by COVID-19”), General overload (e.g., “Lack of free

time”) and Interpersonal conflicts (e.g., “The intensification of
family conflicts”). Scales were created for the five domains by
averaging the items aligned with each factor, with Cronbach’s α

ranging from 0.69 (Interpersonal conflicts) to 0.80 (Academic
stressors), and MIC ranging from 0.34 (Social distancing) to 0.40
(Academic stressors). The distribution of items across scales is
shown as Supplementary Table 1.

Coping Strategies in the COVID-19 Context
A set of 14 items was administered to assess the strategies
displayed by participants in dealing with difficulties encountered
in the COVID-19 situation. The items were mainly based on
the Brief COPE questionnaire (Carver, 1997), and encompassed
strategies potentially relevant to students in the quarantine: for
instance, emotional support (“Looking for understanding and
emotional support from others”), trying to actively improve the
situation (“Concentrating my efforts on looking for a solution
that might resolve the difficulties I’m facing”), instrumental
support (“Trying to get help and advice from other people”),
self-distraction (“Doing something to distract me from the
difficulties I’m facing”), substance use (“Consuming alcohol or
other substances to feel better”), spiritual attitude (“Trying to find
solace in my spiritual or religious beliefs”), venting (“Expressing
my negative feelings”), humor (“Trying to laugh at the situation”),
and acceptance (“Accepting the reality of the fact that this
is happening and adapting myself to the situation”). We also
developed additional items specifically suited to the quarantine
situation: routine maintenance (“Trying to maintain routines
and schedules”), self-care (“Taking care of my health (nutrition,
exercise. . .) to be psychologically stronger”) and helping others
(“Helping others with their own difficulties”). The items were
rated on a 4-point Likert scale, from 0 (not used) to 3 (used
a lot). Principal Component Analysis with Varimax rotation
led to the identification of four domains, based on scree and
Kaiser’s rules. The items were grouped by the analysis (factor
loadings of at least 0.40) as follows: Other-oriented coping,
which includes both seeking and providing help (e.g., “Trying
to get help and advice from other people”; “Helping others with
their own difficulties”), Reframing (e.g., “Looking for something
good in what is happening”; “Concentrating efforts on looking
for a solution to resolve difficulties”), Disengagement Activities
(e.g., “Doing something to distract me from the difficulties
I’m facing”; “Doing relaxing activities”), and Structure/Healthy
Routines (“Trying to maintain routines and schedules”; “Taking
care of my health (nutrition, exercise. . .) to be psychologically
stronger”). According to this distribution, items were averaged
as a means of composing four coping scales, with Cronbach’s
α ranging from 0.57 (Reframing) to 0.72 (Other-oriented), and
MIC ranging from 0.31 (Reframing) to 0.40 (Other-oriented).
The final scales are shown as Supplementary Table 2.

Procedure
The questionnaires were conducted using an internal web
application, which was available online from April 27th to May
27th. Students were invited to participate mainly via WhatsApp
and were encouraged to spread the link to other students using
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the same platform, although other social media platforms like
Twitter were also used. Hence a snowballing technique was used.

This study was approved by the Bioethics Committee of the
Universidade de Santiago de Compostela, and prior to beginning
the questionnaire, participants were provided with the aims and
requirements of the study. They were also asked to give their
explicit agreement to participate in the study and were informed
that participation was completely anonymous and voluntary. On
average, the survey took 20 min to complete and there was no
reward or compensation for participating.

Data Analysis
Firstly, descriptives for the stressors, coping domains, and
indicators of psychological health were computed, with specific
focus on percentages of participants scoring high in the measures
that have cut-off points, i.e., anxiety and depression. Second, a
multivariate path model was used to examine the relationships
among sources of stress, coping strategies, and psychological
health. Specifically, the significance of direct and indirect effects
was tested through a path analysis in AMOS v24 using maximum
likelihood bootstrapping techniques (5,000 bootstrap iterations)
and bias-corrected 90% confidence intervals (Preacher and
Hayes, 2008). Several fit indices were used to test the model fit,
including the χ2 statistic, comparative fit index (CFI), and root
mean square error of approximation (RMSEA). Models with a
CFI value of 0.90 or higher (Hu and Bentler, 1999) and a RMSEA
value below 0.08 (Browne and Cudeck, 1993) were considered to
have an acceptable fit.

RESULTS

Descriptives for the Studied Variables
and Rates of Psychological Problems
Table 3 sets out main descriptives for the measures of
psychological health, sources of stress, and coping strategies.

TABLE 3 | Descriptives of the main variables in the study.

Variables Mean (SD) Range

Psychological health

Anxiety 10.82 (5.00) 0–21

Depression 12.98 (6.46) 0–27

Irritability 16.88 (6.23) 5–30

Changes in mental health 2.19 (0.77) 1–5

Stressors

Academic 3.06 (0.72) 1–4

Social distancing 2.94 (0.66) 1–4

Pandemic 2.92 (0.59) 1–4

General overload 2.84 (0.78) 1–4

Interpersonal conflict 1.99 (0.74) 1–4

Coping

Other-oriented 1.48 (0.68) 0–3

Reframing 1.65 (0.63) 0–3

Structure/healthy routines 1.39 (0.84) 0–3

Disengagement activities 1.80 (0.75) 0–3

The descriptives for the scales of psychological health (anxiety,
depression, and irritability) are relatively high for community
populations, indicating a high average level of emotional
disturbance. Regarding the analysis of stressors, this shows that
academic stressors were rated as the most disturbing, on average,
whereas interpersonal conflicts were the least disturbing. As for
coping strategies, the involvement in disengagement activities
(distracting and relaxing) was the most widely used by students
during the quarantine, whereas the structure/healthy routines
strategy was reported to have been the least used.

The descriptive statistics for each of the specific stressors
and coping strategies are presented as Supplementary Tables 1
and 2. Among the stressors, the highest mean was achieved by
“Uncertainty about the evaluation of the subjects you are taking”
(mean = 3.45), followed by “The economic future of society
as a consequence of the crisis” (mean = 3.40), “Uncertainty
about the COVID-19 crisis” (mean = 3.36) and “Lack of face-
to-face contact with loved ones” (mean = 3.30). Among the
coping strategies, “Accepting the reality of the fact that this is
happening and adapting myself to the situation” was the most
used (mean = 2.02). Other strategies with high means were
“Doing something to distract me from the difficulties I’m facing”
(mean = 1.88), “Doing relaxing activities” (mean = 1.73), and
“Helping others with their own difficulties” (mean = 1.72).

Regarding the rates of psychological problems, when the cut-
offs for anxiety are taken into account, 61.2% of participants
scored equal to or higher than 10, i.e., the cut-off usually
considered for identifying significant anxiety, according to the
norms of the scale; specifically, 38.8% showed moderate anxiety,
and 22.4% severe anxiety. As for the depression scale, 65.8% of
participants scored equal to or higher than 10, which is the usual
cut-off taken as a reference for depression screening (Manea et al.,
2012): 23.4% showed symptoms that were moderate, 25.2% ones
that were moderately severe, and 17.2% severe symptoms.

When rates for anxiety and depression are compared across
genders, significant differences are found. For anxiety, 63.8% of
women and 52.8% of men scored above the cut-off (χ2 = 7.79,
1 df, p < 0.006). For depression, 68.0% of women and 58.8% of
men surpassed the cut-off (χ2 = 5.68, 1 df, p < 0.02). The “others”
gender could not be introduced into the comparisons due to the
small size of the group.

Differences were also found for the level of university studies
(χ2 = 12.02, 2 df, p < 0.002); the rates for anxiety were 63.5%
(undergraduates), 45.1% (postgraduates), and 46.7% (Ph.D.
students). For depression, the rates were 68.3, 47.9, and 50%,
respectively (χ2 = 15.43, 2 df, p < 0.001). No differences were
found across branches of academic knowledge.

The scores for self-perceived changes indicate that most
participants felt that their mental health actually changed during
the COVID-19 crisis, with a mean of 2.19 within a range from
1 (change to much worse) to 5 (change to much better). In
terms of percentages, 14.7% perceived that they were much
worse, 57.5% worse, 22.7% did not perceive any change, 4.2%
perceived that they were better, with only 1% reporting that they
felt much better.

Additional analysis by gender revealed that the mean change
in women was worse than for men (2.15 vs. 2.32; F[1,822] = 7.25,
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TABLE 4 | Correlations between the constructs used in the path analysis.

Variables 1 2 3 4 5 6 7 8 9 10 11 12 13

(1) Academic 0.42*** 0.45*** 0.53*** 0.39*** 0.26*** −0.01 −0.09* 0.05 0.45*** 0.42*** 0.36*** −0.41***

(2) Social distancing 0.36*** 0.45*** 0.42*** 0.34*** −0.05 0.00 0.11** 0.43*** 0.40*** 0.38*** −0.42***

(3) Pandemic 0.30*** 0.29*** 0.33*** 0.09** 0.00* 0.12*** 0.34*** 0.24*** 0.24*** −0.22***

(4) General overload 0.35*** 0.26*** −0.02 −0.09* −0.05 0.47*** 0.43*** 0.37*** −0.39***

(5) Interpersonal conflict 0.13*** −0.04 −0.04 −0.03 0.45*** 0.43*** 0.48*** −0.35***

(6) Other oriented 0.27*** 0.23*** 0.31*** 0.26*** 0.15*** 0.17*** −0.18***

(7) Reframing 0.35*** 0.35*** −0.15*** −0.21*** −0.13*** 0.24***

(8) Structure/healthy routines 0.30*** −0.12*** −0.28*** −0.10** 0.20***

(9) Disengagement activities −0.06 −0.09** −0.03 0.09**

(10) Anxiety 0.75*** 0.70*** −0.57***

(11) Depression 0.63*** −0.57***

(12) Irritability −0.50***

(13) Self-perceived change

*p < 0.05; **p < 0.01, ***p < 0.001; the correlations that remaining significant after Bonferroni’s correction (p < 0.0006) are displayed in bold characters.

p < 0.008). No differences were found across university levels or
branches of academic knowledge.

Multivariate Path Model
With the aim of analyzing how the different domains of stressors
and coping strategies might have impacted psychological health,
we then performed a path analysis. Gender and age were used as
covariates in the model in order to control for effects on anxiety,
depression, irritability, and self-perceived change. First, we tested
a saturated model in which all the paths (both direct and indirect)
were included. We then tested the fit of a reduced model, in which
only the significant paths and covariances were retained.

Table 4 presents the correlations between the constructs
used in the path analysis. All sources of stress, as well
as coping strategies, correlated significantly with anxiety,
depression, irritability, and self-perceived change, except for
disengagement activities. The highest correlation was found
between interpersonal conflict and irritability (r = 0.48), and
the lowest between disengagement activities and depression
(r = −0.09). As expected, anxiety, depression, and irritability
correlated strongly with each other (rs ranged from 0.63 to 0.75)
and were negatively correlated to self-perceived change (rs ranged
from−0.57 to−0.50).

Figure 1 shows the final model in which only the significant
paths and covariances were retained. The final model fits the
data well, χ2 = 237.40, df = 37, p < 0.001, RMSEA = 0.08,
CFI = 0.95, and predicted variation in health to an acceptable
degree; explained variance ranged from 31% (irritability)
to 38% (anxiety).

Standardized regression (β) weights were used to examine
the size and significance of the direct effects of the stressors
specified within the model (Byrne, 2016). Tables 5, 6 present
coefficients from the path analysis model, after controlling
for gender and age.

Results of the path analysis revealed that pandemic stressors
showed a significant positive association with all the coping
strategies. Social distancing was positively associated with

other-oriented strategies, routines, and disengagement activities,
but negatively associated with reframing. In contrast, general
overload had a significant negative association with routines and
disengagement activities, and a positive one with other-oriented
strategies. Academic stressors only had a direct and significant
negative effect on routines.

Regarding the coping-psychological health pathway,
reframing was associated with better psychological health
consistently across measures, that is, less anxiety, less depression,
less irritability, and fewer unfavorable changes in mental health.
The negative association of routines with depression was
particularly strong (β = −0.19, p < 0.001). Conversely, other-
oriented coping predicted higher levels of psychological ill-being:
more anxiety (β = 0.08, p < 0.001) and the perception of feeling
worse, as indicated by the negative coefficient linking other-
oriented and self-perceived health change (β = −0.07, p < 0.05).
The coping domain involved in psychological outcomes to the
least extent was that of disengagement activities, which had no
significant effect.

Furthermore, once adjusted for confounding variables,
decomposition of total effects (Table 7) showed that both the
direct and indirect effects of sources of stress on psychological
measures were statistically significant (p < 0.05), providing
a definite pattern: Higher general overload, social distancing,
interpersonal conflict, and academic stressors were significantly
associated with higher anxiety, depression, and irritability, and
self-perceived change to a worse mental health. Pandemic
stressors, in turn, only had a direct effect on anxiety, β = 0.092,
p < 0.001.

The final model revealed 13 indirect pathways among sources
of stress and psychological health measures throughout the
model; however, the proportion of mediated effects (%) were
weaker in magnitude, ranging from 7.34 to 18.84%. The indirect
effects of social distancing (β = −0.002, 90% CI: −0.021, 0.016,
p > 0.10) and the pandemic (β = −0.005, 90% CI: −0.019,
0.009, p > 0.10) on depression and anxiety, respectively, were no
longer significant.
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FIGURE 1 | Relationship between stressors, coping, and health-related indicators. All reported path coefficients (p < 0.05) are standardized estimates. Terms of
error, correlations, and covariances were omitted for clarity.

TABLE 5 | Standardized and unstandardized regression weights, standard errors, z-values, and associated p-values for coping.

Coping Stressor SRW URW SE C.R. p-value

Other oriented ← Social distancing 0.20 0.20 0.03 5.58 0.000

Other oriented ← Pandemic 0.22 0.24 0.03 6.35 0.000

Other oriented ← General overload 0.10 0.09 0.03 3.01 0.003

Reframing ← Social distancing −0.10 −0.09 0.03 −2.77 0.005

Reframing ← Pandemic 0.13 0.13 0.03 3.54 0.000

Structure/healthy routines ← Academic −0.13 −0.19 0.04 −3.32 0.000

Structure/healthy routines ← Social distancing 0.08 0.10 0.05 2.06 0.039

Structure/healthy routines ← Pandemic 0.13 0.19 0.05 3.48 0.009

Structure/healthy routines ← General overload −0.09 −0.09 0.04 −2.30 0.021

Disengagement activities ← Social distancing 0.12 0.14 0.04 3.21 0.001

Disengagement activities ← Pandemic 0.11 0.14 0.04 2.96 0.003

Disengagement activities ← General overload −0.14 −0.13 0.03 −3.87 0.000

SRW, standardized regression weights; URW, unstandardized regression weights; SE, standard error.
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TABLE 6 | Standardized and unstandardized regression weights, standard errors, z-values, and associated p-values for health-related indicators.

Health-related indicator Coping SRW URW SE C.R. p-value

Anxiety ← Other oriented 0.08 0.61 0.17 3.63 0.000

Anxiety ← Reframing −0.14 −1.09 0.22 −4.84 0.000

Anxiety ← Disengagement activities −0.05 −0.32 0.14 −2.26 0.023

Depression ← Reframing −0.12 −1.24 0.29 −4.28 0.000

Depression ← Structure/Hhealthy routines −0.18 −1.37 0.17 −7.96 0.000

Irritability ← Reframing −0.10 −0.97 0.28 −3.42 0.000

Self-perceived change ← Other oriented −0.07 −0.08 0.03 −2.43 0.015

Self-perceived change ← Reframing 0.19 0.24 0.03 6.33 0.000

Self-perceived change ← Structure/healthy routines 0.10 0.09 0.02 3.63 0.000

SRW, standardized regression weights; URW, unstandardized regression weights; SE, standard error.

TABLE 7 | Path analysis testing the indirect effects of the variables that entered into the model.

Variables Total effects β (90%CI) Direct effect β (90%CI) Indirect effect β (90%CI)

Anxiety
General overload 0.21*** (0.15, 0.27) 0.20*** (0.14, 0.26) 0.01** (0.00, 0.02)

Pandemic 0.08** (0.04, 0.12) 0.09*** (0.05, 0.13) −0.00 (−0.01, 0.00)

Social distancing 0.13*** (0.07, 0.19) 0.11** (0.05, 0.17) 0.02** (0.01, 0.04)

Interpersonal conflict 0.23*** (0.17, 0.28) 0.23*** (0.17, 0.28) –

Academic 0.14*** (0.07, 0.20) 0.14*** (0.07, 0.20) –

Depression
General overload 0.19*** (0.13, 0.25) 0.17*** (0.11, 0.23) 0.01* (0.00, 0.03)

Pandemic −0.04*** (−0.06,−0.02) – −0.04*** (−0.06,−0.02)

Social distancing 0.15*** (0.08, 0.21) 0.15*** (0.09, 0.21) −0.00 (−0.02, 0.01)

Interpersonal conflict 0.23** (0.18, 0.29) 0.23** (0.18, 0.29) –

Academic 0.16*** (0.10, 0.22) 0.13*** (0.08, 0.19) 0.02** (0.01, 0.03)

Irritability
General overload 0.12** (0.06, 0.18) 0.12** (0.06, 0.18) –

Pandemic −0.01*** (−0.02,−0.00) – −0.01*** (−0.02,−0.00)

Social distancing 0.12*** (0.06, 0.18) 0.11** (0.05, 0.17) 0.01** (0.00, 0.02)

Interpersonal conflict 0.35*** (0.29, 0.40) 0.35*** (0.29, 0.40) –

Academic 0.09* (0.03, 0.15) 0.09* (0.03, 0.15) –

Self-perceived change
General overload −0.14** (−0.20,−0.07) −0.12** (−0.18,−0.05) −0.01** (−0.03,−0.00)

Pandemic 0.02* (0.00, 0.04) – 0.02* (0.00, 0.04)

Social distancing −0.23*** (−0.30,−0.17) −0.20*** (−0.27,−0.14) −0.02* (−0.04,−0.00)

Interpersonal conflict −0.13** (−0.19,−0.07) −0.13** (−0.19,−0.07) –

Academic −0.18*** (−0.25,−0.17) −0.16*** (−0.23,−0.10) −0.01** (−0.02,−0.00)

*p < 0.05, **p < 0.01, ***p < 0.001.

DISCUSSION

A growing number of studies have addressed the psychological
effects of the COVID-19 crisis, but very little is known about
the impact on university students, even if students might be
expected to be greatly affected by the pandemic conditions and
by the policies implemented to curtail the spread of the disease.
Emergent adulthood is itself a developmental time and is well-
known to be vulnerable to psychological difficulties (Schulenberg
et al., 2004); in particular, high rates of mental problems have
previously been reported in student populations (Auerbach et al.,
2018). The COVID-19 crisis led to the closure of universities and
forced students not only to change their general life conditions,
but also to substantially adjust their daily academic work,
long-term projects, and their expectations. Hence, the current
study examined the psychological health of university students

during the Spanish quarantine, considering the specific sources
of stress perceived by these students during the crisis, as well
as the strategies reported to have been used to cope with the
situation of COVID-19.

Mental Health During the COVID-19
Crisis
Several indicators of mental health were analyzed in this
study. On the one hand, we included measures of common
psychological problems (anxiety and depression), using
standardized measures widely employed in previous research
for prevalence purposes (Quon et al., 2015), and also in recent
research looking at the COVID-19 crisis (Zhu et al., 2020).
On the other hand, we also included a measure of irritability
(proneness to anger, annoyance, frustration, and aggressive
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reactions), which previous studies have identified as a possible
outcome of social distancing measures (Brooks et al., 2020),
especially in young people (Balluerka et al., 2020). Additionally,
as a specific indicator of how well-being evolved in relation to the
COVID-19 crisis, we asked students about self-perceived changes
in their mental health. Across this array of measures, our results
consistently suggest that students experienced considerable
psychological difficulties during the acute part of the crisis. The
numbers for anxiety and depression are very high, with 61.2% of
participants scoring above the GAD-7 usual cut-off, and 65.8%
surpassing the PHQ-9 cut-off. High levels of irritability were also
found, and more than 70% of students reported that their mental
health had worsened during the confinement. When the means
of the scales are considered, they are also high compared to those
reported in previous studies on community populations (Löwe
et al., 2008; García-Campayo et al., 2010; Holtzman et al., 2015).

The finding that students show high rates of psychological
problems is consistent with studies conducted on the
general population, which have found that young people
are psychologically more affected by the COVID-19 crisis than
older people (Valiente et al., 2020). Those few previous studies
that have specifically examined psychological health in university
students during the pandemic also tend to report high levels
of anxiety, depression, stress (Cao et al., 2020; Odriozola-
González et al., 2020) and even suicidality (Patsali et al., 2020).
Although, due to the diversity of measures employed, the
levels of psychological disturbance previously reported in
students’ samples are difficult of compare, the rates found in
our study seem to be strikingly high. This may be due to the
critical time when our data was collected, that is, after more
than 6 weeks of home confinement, and also, perhaps more
importantly for the student population, close to the end of the
academic year, with final exams to be taken in uncertain and
unprecedented conditions.

In accordance with past research on general psychological
health (Salk et al., 2017), and with some other studies conducted
during the COVID-19 crisis (Wang et al., 2021), higher rates
of emotional difficulties were found for women than for men.
In the absence of longitudinal data, we cannot disentangle the
issue of how far these differences reflect the higher prevalence
of common psychological problems in women, and/or a higher
impact of the crisis on women. Nevertheless, we found gender
differences not only for mental health measures (current anxiety,
depression, and irritability), but also for the measure of self-
perceived change; i.e., women perceived that their mental health
deteriorated more, and this might suggest that women were more
affected than men by the COVID-19 crisis. Along these lines,
it has been suggested that a higher perception of threat and a
greater sensitivity to the loss of control may influence the higher
vulnerability of women in situations of crisis and trauma (Olff
et al., 2007). And, in relation to COVID-19, it has also been
suggested that the pandemic may differentially affect women by
the worsening of gendered burdens, such as the overload derived
from household or caregiving tasks (McLaren et al., 2020).

Our results also indicate that more psychological difficulties
are found in undergraduate than in postgraduate students.
Apart from age-related differences, which may involve less

resilience in the adaptation to drastic changes (Masten et al.,
2006), undergraduate students might have been more greatly
affected by modifications in teaching and evaluation, as
undergraduate learning is usually less autonomous and more
guided by lectures and other on-site activities that were banned
during the confinement. Moreover, studies conducted in pre-
pandemic times have reported more psychological problems in
undergraduates than in graduate students (Wyatt and Oswalt,
2013), so differences in pre-existing mental health cannot be
precluded. In any case, this pattern of results suggests the need to
promote mental health in the undergraduate population, in that
they stand out as the student group most susceptible to emotional
difficulties, in both ordinary and crisis periods.

Stress and Coping During the COVID-19
Crisis
Although this study could not ensure the representativity of the
sample, overall, our results suggest that psychological distress was
high among university students during the Spanish quarantine.
With the aim of making advances in the identification of
determinants that may help to explain these disturbances, we
explored the sources of stress as perceived by students during
the pandemic situation. Our results showed that psychological
difficulties were related to the experience of several domains of
stressors, such as academic future, task overload, worsening of
interpersonal conflicts, and restrictions in pleasant social contact.
So, it seems that the personally relevant stressors, linked to
difficult and troubling academic and social experiences, were
the ones that were most involved in students’ psychological
problems. These results are in line with pre-pandemic reports
on the main stressors for university students; for example, Beiter
et al. (2015) found that academic performance, pressure to
succeed, and relations with friends were among the top concerns
for a sample of American unviersity students. The findings of the
other studies conducted during the pandemic have also pointed
to academic and relational worries as the main determinants of
alterations in the mental health of students (Elmer et al., 2020).

According to our results, stressors related to the spread of
the disease (lethality, risk of contagion) were less associated with
psychological distress; students seemed to be less vulnerable to
health and society-wide concerns which, although relevant, might
be perceived to be more distant and to have fewer personal
implications. The message that young people were less affected by
the disease (Liao et al., 2020) was quickly disseminated from the
very first weeks of the pandemic; also, low risk appraisals and a
sense of invulnerability have previously been described as features
of adolescents and young adults (cf. Millstein and Halpern-
Felsher, 2002; Lapsley and Hill, 2010). Age-related processes and
widespread media messages, then, might both have affected the
psychological resistance of students in relation to the threats of
the disease. These same processes might help explain the high
number of contagions in young Spanish people once the social
restrictions were reduced (Minder, 2020).

This study also examined coping strategies, i.e., the efforts
made by students to deal with the stressful conditions arising
from the COVID-19 crisis. We used a measure specifically
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aimed at capturing context-relevant coping, which allowed us to
inductively identify four ways of coping during the acute phase
of the crisis: focusing on others to ask for support or to offer
help (Other-oriented), accepting the uncontrollable nature of the
crisis, focusing on positive dimensions, and trying to take steps
to change what is controllable (Reframing), getting involved in
activities which can help one to detach oneself from stressful
situations (Disengagement activities), and keeping/setting up a
healthy structure in one’s daily life (Structure/Healthy routines).
It is remarkable that the first three dimensions, based closely
on the Brief COPE (Carver, 1997), and less specifically related
to COVID-19 context, tightly resemble other coping solutions
found in emerging adulthood (e.g., Jenzer et al., 2019), which
may indicate that they can be seen as robust coping domains for
this life stage.

When we analyze the relationships between coping and
psychological health, we find that, despite being one of the most
used types of coping in our sample, disengagement activities are
almost unrelated to psychological adjustment. In the literature
on coping, some controversies remain as to the efficacy of
disengagement coping to deal with different kinds of life stressors
(Waugh et al., 2020); in the specific context of the pandemic, our
results suggest that devoting time to distracting/relaxing activities
might have some minimal effect on the psychological health.

We also found that another of the most used coping strategies
in our study, other-oriented coping, is associated with higher
levels of psychological disturbances. Our “other-oriented” scale,
as empirically delimited by factor analysis, joins together both
asking and giving help, thus defining an affiliative coping style
which turns to other persons with the aim of reducing stress. Our
results on the negative effects of this style are rather unexpected,
since social support is usually considered a protecting mechanism
in stressful situations (Ozbay et al., 2007), including the COVID-
19 pandemic (Cao et al., 2020), and in demanding academic
conditions (Rayle and Chung, 2007). Likewise, helping behaviors
have been assumed to be a means of coping with collective
crises (e.g., Balluerka et al., 2020), as they can be a source of
fostering good moods, a sense of self-efficacy, and a way of
promoting social integration (Vollhardt, 2009). Nevertheless, our
finding that other-oriented coping does not enhance well-being
is not an isolated result within research into coping, particularly
with young samples (Braun-Lewensohn et al., 2010). It has been
tentatively suggested that reliance on others could sometimes
be an ultimate resource for severely troubled people who have
previously tried other ways of dealing with difficult situations
(Okafor et al., 2016). Additionally, it has been proposed that the
emphasis on reaching out to others might be an index of personal
dependence (Lewis and Frydenberg, 2002) and might hamper
the development of more self-reliant coping resources. Although
more research on these lines is needed, it is even possible that in
a large-scale crisis like COVID-19, where social connectedness is
hindered, seeking social support needs to be clearly distinguished
from obtaining satisfactory social support; with all the population
affected at the same time by the same risks, and with social
distancing in force, trying to help or be helped by others may not
have been as effective as might have been in more common stress
situations, where just one or a few individuals are directly affected

(e.g., personal illness and interpersonal breakup). In this line,
recent research showed that altruistic students, willing to help
others, suffered more emotional difficulties during the COVID-
19 pandemic, as the external difficulties to behave pro-socially
could bring them a sense of low self-efficacy (Feng et al., 2020).

Other coping strategies were found to be associated with low
levels of mental health problems. One of these is to accept and
cognitively re-appraise the situation (reframing), attempting to
seize on positive aspects and to solve the problems that remain
controllable. In previous research, that coping strategy, which is
usually considered as part of the so-called “active coping” (e.g.,
Gaudreau, 2017), has shown its capacity to predict mental health
and achievement outcomes in a number of psychopathological
areas, and it is usually self-perceived as effective by the persons
who display it (Crocker et al., 2015); in addition, interventions
aimed to boost active coping have proved to be successful for
stress management (Jamieson et al., 2018). Based on our results,
the promotion of reframing skills could be recommended as
a potentially useful way to develop resilient attitudes among
university students.

During the acute phases of the pandemic, health agencies
and the mass media have recommended setting up regular
schedules and routines in daily life (e.g., El Camino Health,
2020; World Health Organization [WHO], 2020b) in terms
of work, eating, leisure time, exercising and sleeping, in that
these might bring some regularity in the midst of uncertainty,
and might prevent perturbations in mood and psychobiological
rhythms. Our results seem to endorse such recommendations:
students who kept regular schedules and/or established healthy
routines as a way of coping showed better outcomes in
mental health. Our results also reinforce the specific connection
between routines and mood/depression problems, which was
highlighted in previous research (Boland et al., 2019). Given that
depression is one of the most prevalent disorders in university
students, both before and during the pandemic (Auerbach et al.,
2018; Odriozola-González et al., 2020), this result might guide
preventive interventions to help students remain healthy and to
cope with crises such as the COVID-19 confinement.

In general, this study shows that what students do to cope
with the situation is relevant to an understanding of individual
differences in mental health during the time of COVID-19. In
fact, as evidenced by our structural model, the effect of stressors
on mental health is conveyed, in part, through students’ coping
efforts. In other words, coping strategies emerge as proactive
actions that may substantially affect the experience of the crisis,
thus opening roads for psychological inoculation amidst the
COVID-19 pandemic.

Limitations and Future Research
This study is not exempt from limitations. First, the sample
was based on a snowballing technique, which cannot guarantee
representativeness in terms of the Spanish population of
university students. For example, a big proportion of our sample
(two-thirds) was composed of women. As we indicated in the
Methods section, more women than men are enrolled in the
Spanish university system, and, even more in the USC, i.e.,
the university that was the major source of participants for

Frontiers in Psychology | www.frontiersin.org 11 January 2021 | Volume 12 | Article 589927618

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-589927 January 20, 2021 Time: 15:53 # 12

Padrón et al. The Psychological Wound of COVID-19

our study. Nevertheless, the number of women in our sample
is still disproportionate. This gender asymmetry is commonly
found in studies with similar aims to ours (e.g., Husky et al.,
2020; Patsali et al., 2020), and it could indicate that women
are more willing to participate in this type of projects. It is
also worth noting that the questionnaire seems to have been
more disseminated among students in educational programs
of health, social sciences, and arts, where the predominance
of women is particularly high. Thus, although the sample was
of a considerable size and variety in terms of academic fields,
educational levels, and socioeconomic origins, sampling bias
recommends some caution, especially in relation to general
prevalences and descriptive results.

Second, as with most studies in this area, self-reports were the
only measurement technique, raising the possibility that shared
method variance inflated the associations among variables to
some extent. Thirdly, as noted above, this is a cross-sectional
study that could not consider data on participant’s previous
anxiety, depression, or any other relevant clinical diagnosis
from before COVID-19, and therefore could not identify and
eliminate the proportion of psychological problems already
present before the pandemic. The lack of longitudinal data
also makes it impossible to accurately identify the directionality
of the effects; even when the flow from stressors/coping to
mental health is theoretically driven (Carver and Connor-Smith,
2010), and is coherent with a vast number of empirical reports
(Cooper and Quick, 2017), reciprocal effects cannot be discarded.
Perception of stress may be influenced by psychological
disturbances, and even more than this, stressful events might
be precipitated by psychological problems, according to stress-
generation models (Rudolph et al., 2000). For instance, depressed
or irritable individuals may worsen interpersonal conflicts
during the pandemic due to their inappropriate, unstable, or
offensive behavior.

Thus, further research should address the bidirectional
dynamics between stressors, coping, and mental health.
Longitudinal designs will also allow for the delineation of the
stability and change of the psychological disturbances as the
COVID-19 conditions evolve, in order to ascertain to what
extent those psychological difficulties depicted during the first
phases of the pandemic were acute peaks or sustained reactions.

For now, this study is one the first to concurrently examine
stressors, coping strategies, and mental health in university
students during a critical point of the pandemic. We considered
stressors that may be shared by the general population along
with student-specific ones; we also measured multiple relevant
coping behaviors, and we analyzed a variety of mental health
measures. Our results provide a nuanced picture of how students
were psychologically damaged during the first weeks of the crisis,
when difficulties were the most impactful, and how they tried to
face the challenges brought about by COVID-19.

Implications
Our results have practical implications for interventions in
university settings. By delineating the sources of stress and coping
behaviors, we may be in a better position to boost endurance
during the next phases of the pandemic as well as in any

future crisis. Mental problems in university students are not
only a matter of community health; psychological disturbances
have an influence on academic performance, student retention,
graduation rates and career development (Wyatt and Oswalt,
2013), and the university context is a privileged setting to
promote mental health in emerging adulthood, as educational
programs and university health centers can efficiently reach
a wide number of emotionally vulnerable young adults. Our
results suggest that monitoring mental health in universities may
lead to the identification of many students who are susceptible
to benefit from assistance in social/health crises. Counseling
services, delivered in online formats (Zhai and Du, 2020), may
be a cost-efficient way of reaching vulnerable students; online
interventions show the added advantages of addressing other
barriers to treatment such as stigma and inconvenience, as
pointed out elsewhere (Auerbach et al., 2018). While universities
are unlikely to have enough resources for the treatment of severe
cases, they might be able to offer screening services, along with
first-aid interventions, which may refer students to specialized
services when needed.

In terms of specific interventions, our results suggest the
appropriateness of training in coping skills for acceptance,
reframing, and healthy structuring of one’s daily life, even when
the future is uncertain, and when external schedules are lacking.
Different psychological orientations may provide fruitful insights
for such interventions, including acceptance and commitment
therapy, cognitive-behavioral therapy, and behavioral activation
approaches (Polizzi et al., 2020). While students are an asset for
universities and more broadly for society, their mental health has
been shown to have a certain fragility; the need for prevention
and health promotion emerges as a general take-home message
from the current evidence on COVID-19 outcomes.
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Spain has become one of the European epicenters of coronavirus (COVID-19), a virus 
that particularly affects the elderly, since this group accounts for the majority of hospitalized 
cases and has the highest mortality rates. Therefore, the aim of this research is to 
understand how elderly people represent and emotionally cope with COVID-19 during 
the days when the pandemic emerged in Spain. Using a qualitative methodology, a free 
association exercise elicited by the word “COVID-19” was completed by 115 participants 
(age range: 60–85 years) from the North of Spain. Lexical analysis was used to analyze 
the content. The results revealed that the government and the mass media are criticized 
for failing to communicate a clear message, and for giving out information that is both 
insufficient and contradictory. However, participants are clear that it is essential to follow 
the guidelines of the scientists and doctors, which are represented as credible sources. 
However, when the state of alarm and the lockdown of all citizens was declared, most of 
the participants represented the risk as being associated with the elderly and the pandemic 
became something that might also affect their families. Due to these circumstances, 
negative emotions appear such as fear, nervousness, uncertainty, restlessness, and 
insecurity. Feelings of solitude and loneliness also emerged, and these are represented 
as being linked to death. These results indicate the need for governments to manage the 
current situation with the elderly by placing greater emphasis on social and inclusive 
policies to help alleviate the possible effects of the pandemic and the lockdown.

Keywords: COVID-19, elderly, emotions, pandemic, social representations

INTRODUCTION

In December 2019, the new coronavirus (COVID-19) emerged in Wuhan (China) and became 
the focus of a pneumonia epidemic of unknown origin (Sahin et  al., 2020). Between the 
months of January and February 2020, this new Emerging Infectious Disease (EID) began to 
spread outside of China (Liu et  al., 2020). Europe – particularly Italy and Spain – became 
important centers of the pandemic with a notable increase in the number of infections and 
deaths, particularly among the elderly (Linde, 2020).

Due to the increase in infections, on March 14th the Spanish Government declared a state 
of emergency and ordered the entire population to remain in  lockdown (Aragó, 2020; National 
Epidemiological Surveillance Network, 2020). Since the beginning of the epidemic, the Spanish 
Ministry of Health, Consumers and Social Welfare (2020) has placed special emphasis on 
recommendations for elderly people, regarding them as a high-risk group, following the indications 
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of the mortality data in China (BBC, 2020; Ramos, 2020). 
From the executive branch, the Spanish prime minister, Pedro 
Sánchez, advised at the press conference following the 
extraordinary Council of Ministers in early March that the 
population, particularly the elderly or those with chronic diseases, 
should remain confined to their homes or retirement homes 
as a preventive measure (Berreiro and Rodriguez, 2020; 
Presidency of the Government of Spain, 2020; Spanish Society 
of Geriatric Medicine, 2020).

In the Basque Autonomous Community (in Northern Spain) 
where the present research was conducted, cases of COVID-19 
only began to be  visible at the beginning of March, but the 
number of infections increased rapidly. According to a report 
by the Basque Government’s Health Department (2020) published 
on 14th March, there were 593 positive cases and 3  days later, 
on 17th March, the total number of positive cases had risen 
to 973. On 18th March, 50.7% of people affected by the 
COVID-19 were over-aged 60 years with the death rate standing 
at 49.4% for this group of people. Specifically, 47 of the 50 
people who died were aged over 60. In the first 3  months of 
the pandemic (until June 14, 2020) 20,415 cases were diagnosed 
in the Basque Country and there were 1,592 deaths from 
COVID-19, of which 73.2% were 60  years or older (Basque 
Government, 2020). Thus, on a global scale, the elderly currently 
represents one of the largest vulnerable groups in this health 
crisis (Hernández, 2020).

The world in which we  live has changed overnight as a 
result of these unprecedented events, and, as demonstrated in 
previous EIDs, this has a profound impact on society (Washer, 
2010). In order to tackle this challenge, the Social Representations 
Theory (SRT) created by psychologist Serge Moscovici (1961, 
1984, 1988), offers us a perspective for understanding not only 
people’s everyday thinking but also their social strategies for 
dealing with this new risk. After all, the objective of this 
academic perspective on social representations is to understand 
how people internalize and explain new events or risks that 
change the world as they have known it up until now (as is 
the case with COVID-19).

Within this representation, it is key to understand that EIDs 
in general, of which COVID-19 is a clear example, break down 
the barriers between the global and the local, whilst being, 
to a certain extent, simultaneously local and global phenomena 
(Robertson, 1992). In fact, the risks posed by EIDs have no 
frontiers and thus the risk of contagion is a matter that 
transcends the boundaries of space and time (Beck, 2009). 
The globalization of risk in itself is what makes society feel, 
understand and assimilate the risk and this is an indispensable 
premise of their social representation and a basis for 
understanding how epidemics become embedded in our everyday 
thinking (Idoiaga et  al., 2017a).

With regard to social representations of specific health 
epidemics, extensive research (Joffe and Haarhoff, 2002; Joffe 
and Bettega, 2003; Joffe and Lee, 2004; Washer, 2006; Idoiaga 
et  al., 2017a,b) has shown that in this society of risk in 
which we  live, risks easily reach us and thus change from 
being something abstract or distant to being something that 
is very real and that has a direct impact on us as individuals. 

In these cases, without the possibility of attributing the risk 
to “the others,” EIDs are represented in terms of local heroes, 
victims, and villains (Wagner-Egger et  al., 2011). These 
characteristics could help in the construction of a symbolic 
representation that enables lay people to make sense (Wagner 
et al., 2002) of conflicting and discordant pieces of information 
spread by the media and mentioned in everyday conversations 
(Wagner-Egger et  al., 2011).

First, the heroes of EIDs are the scientific and medical 
experts (e.g., doctors, scientists), who are mainly perceived 
as credible and trustworthy sources. Second, the villains of 
health crises are the media, accused of using fear for their 
own gain and, even worse, being perceived as the puppets 
of evil powers at the highest level (Idoiaga et  al., 2017b). 
In addition, governments are also regarded as villains due 
to acts of corruption and concealment of the problem that 
facilitated the spread of the disease (Washer, 2006). Some 
authors have even pointed out that the decisions made by 
the institutions are represented as being guided by political 
or economic interests as opposed to health concerns (Smith, 
2006). However, other studies have concluded that there 
are still ambivalent emotions towards the authorities since 
the health and political authorities tend to be  viewed in a 
positive light at the start of a health crisis, after which 
there is an eventual tendency for the public to perceive 
them as ineffective (Wagner-Egger et  al., 2011). Finally, it 
is the infected people that are usually represented as the 
victims, particularly those who, either because they belong 
to a risk group or live in countries with a poor health 
system, are defenseless in the face of the epidemic  
(Idoiaga et  al., 2017a).

However, we  should not think that the representation of 
risk is homogeneous throughout society. The SRT also states 
that it is precisely in moments of crisis when shared and 
socially constructed identity ideas emerge spontaneously among 
different groups (Wagner and Hayes, 2005; Washer, 2006) 
and that group identity is essential for constructing the 
representation of risk (Joffe, 2003). Social representations are 
important for this relationship because these are a way of 
dealing with a risk to the personal or collective identity, 
with defense against the threat being one of their main 
objectives (Moscovici and Duveen, 2000).

One important element of group identity in risk construction 
processes is the identity of the vulnerability of different social 
groups. In fact, in representations of health, perceived group 
invulnerability or vulnerability is of vital importance in protecting 
oneself (Rossetto et al., 2011), since it influences an individual’s 
capacity to respond to the health crisis (Delor and Hubert, 
2000). From this perspective, age is a key factor in representing 
the identity of the vulnerability of people in relation to an 
EID. Aging is often regarded as being synonymous with poor 
health and deterioration (Coupland and Coupland, 1990), which 
is likely to have implications for the attribution of risk 
representation, as well as the perceived tendency to suffer the 
negative consequences of an epidemic.

Indeed, in this COVID-19 epidemic, it has been stressed 
from the outset that the elderly constitute the largest global 
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risk group (World Health Organization, 2020). In fact, this is 
the group that accounts for the majority of people who have 
been hospitalized in intensive care units and is the age group 
with the highest mortality rate (Geiss, 2020; National 
Epidemiological Surveillance Network, 2020). Likewise, being 
infected with COVID-19 increases mortality by 20% in people 
aged 60–69, by up to 40% in people aged 70–79, and by up 
to 75% in people over 80 (Barreiro and Rodríguez, 2020).

Moreover, research in the field of social representations  
(Smith and Joffe, 2012) and EID highlights the role that the 
emotional context plays in symbolic thought and its relevance 
in making a topic recognizable and understandable (Höijer, 
2010). In SRT, the important role played by emotions is 
explained by emotional anchoring and emotional objectification 
processes (Joffe, 2002; Höijer, 2011). On the one hand, through 
emotional anchoring, new phenomena can be  linked with 
emotions that are already familiar, making the unknown 
become known (Höijer, 2011). Many psychological research 
studies have demonstrated that emotions can help us to judge 
and interpret society-level situations and objects (Bless et  al., 
2004) and previous research on SRT indicates that this is 
also true for EID.

In fact, the work carried out so far has revealed that in 
modern societies there are recurring emotional patterns that 
emerge in response to the threat of EIDs. The most common 
emotion linked to EID representations is clearly the fear that 
is evoked not only by the threat of the disease but also by 
uncertainty or the unknown (Joffe, 2011; Idoiaga et al., 2017a,b). 
Emotions of anger are also clearly visible and are particularly 
evident in relation to blaming processes (Idoiaga et al., 2017a,b). 
Moreover, the combination of these emotions usually results 
in “EID fatigue” (Joffe, 2011), that is, an emotional fatigue 
that is a consequence of having been bombarded with a litany 
of imminent infectious diseases or health disasters (Joffe, 2011; 
Sherlaw and Raude, 2013).

In the case of research conducted with the elderly, previous 
studies suggest that they represent the risk posed by EIDs 
in emotional terms, intrinsically linking the threat to the 
emotions of restlessness, fear, anxiety, tension, nervousness, 
and disgust (Idoiaga et  al., 2016). Moreover, the WHO has 
also warned that the risk posed by COVID-19 could generate 
greater distress, anxiety, anger, stress, agitation, and withdrawal 
in the elderly during the outbreak, or at least during the 
lockdown period (Wang et al., 2020; World Health Organization, 
2020). In fact, studies focused on elderly people in China 
in the face of the COVID-19 situation show that elderly 
people are primarily affected in psychological and emotional 
terms (Meng et  al., 2020) since they feel the risk of mortality 
linked to the age factor, which leads to the emergence of 
negative emotions (Qiu et  al., 2020).

In addition, older adults are highly susceptible to the effects 
of isolation during the lockdown, which, in turn, may also 
have an impact on their emotional state. In fact, in recent 
years there has been a significant increase in the number of 
single-person households headed by older people (Abellán 
and Pujol, 2016). Therefore, social distancing can increase 
unwanted feelings of loneliness or solitude, exacerbating the 

health problems suffered by older people in the long-term 
(Pinazo and Bellegarde, 2018).

Further, the process of emotional objectification has a 
considerable emotional component. That is to say, when an EID 
appears, specific, frightening images are shown repeatedly (Höijer, 
2010, 2011). For instance, the media shows photographs of 
corpses, infected people, and of scientists dressed like astronauts. 
Mass media makes a particular use of these images in its coverage 
of new events, and, consequently, emotional objectification turns 
several media images into icons for more abstract events (Höijer, 
2010; Smith and Joffe, 2012).

Given these considerations, it is of critical importance to 
identify how this risk population is living through the pandemic 
and specifically how they deal with it at critical moments. In 
fact, to develop the present research a key moment was chosen 
– the explosion of the COVID-19 outbreak in Spain. This was 
the moment when the pandemic was no longer regarded as 
something localized that affects other countries to something 
that fully affects people’s own society. This particular moment 
was chosen because a deep understanding of how the elderly 
represented the pandemic during that early period may be critical 
to understanding the course of events. Moreover, this key 
moment has not been specifically analyzed in previous research.

Thus, the main goal of this study is to explore the impact 
of the COVID-19 outbreak on the elderly from a psychosocial 
perspective, with the specific aim of examining how they 
represented and emotionally coped during this early stage of 
the pandemic. Beyond this general objective, as research 
questions, we  also intend to analyze if these representations 
were transformed because of the declaration of the state of 
alarm and lockdown. Similarly, this study also analyses if these 
representations and emotional patterns are consistent with those 
that emerged in previous EIDs. These findings are expected 
to be  helpful in informing the development of strategies and 
tools that, by taking into account the needs and concerns of 
the elderly, will ultimately help them to overcome these 
extraordinary circumstances.

DESIGN AND METHOD

Sample
A total of 115 people participated in this study. The sample 
was recruited from the Basque Country region located in 
Northern Spain. Of the sample, 66% were women and 34% 
were men. The mean age of the participants was 67.48  years 
(SD  =  4.70) with an age range of 60–85  years.

Procedure
In order to access the elderly during pre-lockdown and lockdown, 
the associations of elderly people in the territory of the Basque 
Autonomous Community were asked to disseminate this research 
proposal (online) among their users and relatives. This was 
also published in the local press (newspapers, magazines, radio, 
and television programs) encouraging older people to participate. 
The questionnaires were completed from the 11th to the 18th 
of March 2020, with 49% of the participants completing the 
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questionnaire before the lockdown was ordered, and the 
remaining 51% completing this after the lockdown period had 
begun. This research has obtained the approval of the Ethics 
Committee of the UPV/EHU [M10/2020/055].

Data Collection Method
To analyze the participants’ social representations of COVID-
19, the Grid Elaboration Method for the free association was 
employed, which has been useful for conducting research on 
social representations of global climate change, EIDs, and other 
issues (Joffe and Elsey, 2014; Idoiaga et al., 2017a). This method 
consists of providing participants with a paper with instructions 
and four boxes. In the instructions used here, participants 
were asked to write down or draw any idea that comes to 
their mind when they think about the word “COVID-19.” 
They were also asked to fill in the boxes following the order 
in which the contents come to their mind (i.e., to write the 
first thought in the first box; the second thought in the second 
box, etc.). All participants were asked to fill in all four boxes. 
Subsequently, the participants were asked to complete their 
response by clarifying the meaning of each of their ideas in 
an attempt to gather further information and explanations 
about the elicited items. This allowed us to obtain a complete 
explanation about each word or idea, which formed the basis 
of the subsequent analysis.

Data Analysis Method
The Reinert method using Iramuteq software for lexical 
analysis (Reinert, 1983, 1990) was employed to analyze the 
corpus of text. This method has frequently been used for 
the study of social representations (Lahlou, 2001; Klein and 
Licata, 2003; Kalampalikis, 2005), confirming that the results 
obtained agree with those of other methods used in this 
field of research (Lahlou, 1996).

This method is based on the premise that words are not 
independent of each other, but reflect underlying themes. 
Reinert’s (1983, 1996, 2003) main thesis is that all discourse 
is expressed from a set of words that constitute units of meaning 
independently of their syntactic construction. These units of 
meaning evoke a way of thinking about the object being spoken 
of, or a field of thought, since it is from these that the statements 
acquire meaning.

The redundancy of successions of words, or the concatenation 
of words that make up a given discourse, makes it possible 
to locate the “lexical worlds” evoked by the enunciators 
(Molina-Neira, 2017). Iramuteq is a software that eliminates 
problems of reliability and validity in text analysis by using 
the Reinert method (Reinert, 1996; Klein and Licata, 2003). 
Specifically, the software creates a dictionary of “whole words” 
(nouns, verbs, adjectives, and adverbs). The initial text corpus 
is then broken down into segments that have the approximate 
length of a sentence or two (40 words; Kronberger and Wagner, 
2000). The corpus is analyzed in terms of the presence of 
whole words in the segments. The segments and reduced 
forms are used to create a contingency table, which shows 
the distribution of vocabulary per segment. From this 

contingency table, the program generates a squared distance 
matrix, indicating that two segments are close if they share 
some of the words analyzed (Reinert, 1996).

Subsequently, the software, following the Reinert method, 
runs a descending hierarchical cluster analysis on this distance 
table, which yields classes of segments that best differentiate 
the vocabulary. In so doing, this software assists in the 
interpretation of texts. It extracts sets of words that are 
referred to as classes, which co-occur and are best differentiated 
from other classes. Specifically, the software identifies the 
words and text segments with the highest chi-square values, 
that is, those words and text segments that best identify 
each class or idea that the participants have repeatedly  
mentioned.

In accord with previous research using the Reinert method 
(Camargo and Bousfield, 2009), the raw data were entered 
into the Iramuteq software and the most significant items of 
vocabulary in each class were selected on the basis of the 
following three criteria: (1) an expected value of the word 
greater than 3; (2) proof of the chi-square association, tested 
against the class [χ2  ≥  3.89 (p  =  0.05); df  =  1]; and (3) the 
word appears mainly in that class, with a frequency of 50% 
or more. The Iramuteq software also determines which text 
segments are associated with each class or group of words 
and classifies them according to their chi-square. In this study, 
the text segments with the most significant chi-squares of each 
class were recorded.

Once these “lexical universes” have been identified, they 
are associated with “passive” variables (independent variables). 
In the present case, the passive variable was the period during 
which the questionnaire had been completed, that is, before 
or after the state of emergency and lockdown had been declared.

Reinert method operations are statistical, transparent, and 
reproducible until the final stage of interpretation, where the 
analyst assigns a label to each specific vocabulary set that the 
software had identified as a lexical world on the basis of 
co-occurrences and distribution patterns (Schonhardt-Bailey, 
2013). In the final phase, in order to create the labels or titles 
of each class, a systematic process was used in which two of 
the researchers independently named each class based on the 
words and associated tweets. A third researcher created a final 
label that was approved by all three researchers.

Finally, as a complementary analysis, Iramuteq also conducts 
a lexical similarity analysis. This analysis looks at the corpus 
in a completely different way. The approach is based on the 
connecting properties of the whole corpus, without taking 
into account the Specific Context Units or the subjects. This 
type of analysis considers that the more subjects treat two 
elements in the same way, the closer they will be  (in terms 
of representational structure) to the object they refer to 
(Molina-Neira, 2017). To do this, co-occurrences between 
words are identified according to their connections in the 
text, helping to identify the structure of the text corpus 
contents due to its visualization in graphic form, which 
illustrates the content of the social representation of the object 
studied and its internal organization, including its common 
components and specificities (Marchand and Ratinaud, 2012).
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Therefore, the analysis allows for defining the identity of 
the subjects’ representational cores, since the program identifies 
a semantic nucleus detected by word co-occurrences (Camargo 
and Justo, 2013). That is, the analysis of similarity presents 
a summary of the structure contained in a representation, 
from a tree-shaped graph that represents the maximum forms 
and those that are related, where the nodes are the forms 
and the lexical communities are shown (Ormeño, 2016), 
making visible “the classes constituted and the intensity of 
the links between the elements that make up a representation 
on an object” (Latorre, 2005).

RESULTS

First, to analyze the main representations expressed by the 
participants, the text corpus was analyzed using the Reinert 
method. This allowed for clarifying which terms were used 
by the elderly to represent Covid-19 and how this representation 
was transformed when the state of alarm and lockdown were 
decreed. The full corpus contained 9,004 words, of which 1,995 
were unique words. Specifically, the descending hierarchical 
analysis divided the corpus into 221 segments and 5 classes. 
The results of this analysis can be  observed in Figure  1.

The analysis identified the main ideas held by the participants 
regarding COVID-19, elicited through the free association 
procedure. Each issue or idea is represented by a set of typical 
words and text segments, which is referred to as a class. 

First, the results revealed two main branches or themes 
(composed of different classes), which are referred to as main 
clusters, and labeled as “social risk” and “How does the risk 
affect me?” The first main cluster is composed of Class 5 
(government and mass media response) and Class 2 (elderly 
as a risk population). The second main cluster is composed 
of Class 3 (global crisis that affects my family), Class 4 
(responsibility: follow the guidelines of scientists and doctors), 
and Class 1 (emotional response). Next, each of these classes 
will be  explained in more depth.

Following the hierarchical clustering dendrogram, within 
the first main cluster concerning social risk, the first class to 
emerge was Class 5, with a weight of 17.58%, which has been 
labeled as “governmental and mass media response” because 
it describes how in those early days when the pandemic was 
no longer something distant that only affected China and began 
to fully affect Spain, there was a great feeling of chaos. Moreover, 
and as occurred in previous pandemics, the media were blamed 
for sensationalizing the news and disinformation and the 
government were criticized for not taking clear measures to 
deal with the imminent risk. In fact, the most significant words 
of this class are government, mass media, create, chaos, and 
exaggeration. Moreover, the most characteristic text segments 
of this class are the following: “The government’s messages 
are scandalous and contradictory. Being a serious public health 
issue, these contradictions make it difficult to understand what 
is happening. The media, although not all of them, but most 
of the television channels, broadcast images of almost dead 

FIGURE 1 | The hierarchical clustering dendrogram of the free association exercise, with the most frequent words and the words with the greatest association 
χ2(1), p < 0.001, and the associated response period (*).
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people in the ICU and sell this issue as an alarmist show” 
(X2  =  101.94, woman, 70  years); “chaos, apocalypse, 
disinformation, absurd attitude of society towards the disease. 
It seems that the apocalypse is coming. Lack of information, 
contradiction of the government, and manipulation by the 
media” (X2 = 75.85, man, 65 years). This class was significantly 
linked to the responses given before the state of alarm and 
lockdown were declared (p  <  0.009).

Within the same “social risk” main cluster, the second 
class emerges, labeled as “elderly as a risk population” with 
a weight of 19.78%. This class describes the pandemic as a 
real risk that can directly affect the elderly and, therefore, 
they are already beginning to self-catalyze as a risk group 
and can see that this pandemic may affect them more than 
the rest, so it will be  essential that they protect themselves. 
However, as seen in the second typical segment of this class 
(and repeated in other segments), some of the older people 
talk about the pandemic targeting “the elderly” without 
including themselves in that group. That is, they attribute 
the risk to old people who are older than themselves. In 
this class, words such as risk, high, danger, contagious, old 
or person emerge and the most significant text discourses 
are: “I begin to have a certain restlessness, to pay more 
attention to what I  am  doing, touching, etc. and sometimes 
I  am  uncertain as to whether I  have touched something, if 
I  have washed my hands, if I  should stay at home all the 
time. I  belong to the population at risk because of my age 
and because I  have other pathologies, which means a high 
probability of death” (X2  =  150.15, woman, 75  years); “The 
elderly are at great risk. We  must therefore do everything 
we  can to prevent them from being infected. The death of 
the sick people is a tragedy for the families, and for them, 
we  must not become infected, and obviously also, to save 
our lives” (X2  =  115.88, man, 63  years). This class was 
significantly linked to the responses given after the state of 
alarm and lockdown had been decreed (p < 0.002). Therefore, 
it is seen that social risk flows from being mostly concentrated 
in the media or the government to becoming something that 
will pose an imminent risk to older people, even though 
many participants may be releasing themselves from that group.

In the second main cluster, it is evident how risk directly 
affects self-related issues concerning the participants and starts 
with the fourth class, labeled as “responsibility: follow the 
guidelines of the scientists and doctors” (21.98%). In this class, 
it is emphasized that to get out of this crisis, both on a personal 
level and as a community, the most important thing is prevention 
and to trust in the healthcare system of the country. The 
participants highlight the importance of acting with common 
sense and responsibility, as can be  seen in the characteristic 
text segments: “We must listen to the doctors and health 
professionals and do everything they tell us, follow all their 
recommendations step by step, they are the ones who know 
how to control the COVID-19. We must take all the precautions 
that the doctors and scientists consider necessary without 
questioning anything, we can trust them!” (X2 = 142.77, woman, 
77  years); “I will continue to use my common sense, it has 
worked well for me in other circumstances and I  hope now 

it will do so too. We  must trust the information given by the 
health professionals, even if we  do not understand it very 
well. We  have to be  responsible to stop this!” (X2  =  140.14, 
man, 80  years). This class was significantly linked to the 
responses given before the state of alarm and lockdown were 
decreed (p  <  0.05).

Within the same main cluster, the third class (19.78%) 
emerged, which has been labeled as a “global crisis that affects 
my family.” This class is divided into two sub-themes. On the 
one hand, the participants understand COVID-19 as a global 
pandemic, which affects the whole world not only on a health 
level but also on economic and social levels. This idea is 
represented by typical words such as world, worldwide, society, 
economy, or the following text segments: “This is a global 
crisis, but not only a health crisis, an economic crisis and a 
social crisis too. Let us see if from this we  can learn that 
society demands social improvements and that regardless of 
where you  were born, you  have to face the pandemic” 
(X2  =  69.32, man, 72  years); “This crisis is global and we  in 
Europe are not bad at all. Maybe I’m dying, because I’m an 
old man, but we’ll get through this. But what happens in 
Africa? Or in the United  States, without public health and 
social services?” (X2  =  67.64, man, 81  years). But, on the 
other hand, the participants also make an explicit reference 
to a specific (and the most intimate) sphere, which is that 
the disease can also affect their own families, with words like 
grandson or granddaughter, family or care, and text segments 
such as: “The first thing I  think about is that I  have three 
children and six grandchildren, and I am afraid that something 
will happen to them. Because the virus is a threat. Up to 
now we have lived very peacefully and thank goodness we have 
a good and organized health system. That’s what gives me 
some peace of mind in this, it’s what’s going to solve this” 
(X2  =  74.74, woman, 76  years); “I am  afraid for my friends 
and especially for my family. My grandchildren are very small, 
I  hope nothing happens to them! We  have to take care of 
ourselves and the people close to us” (X2  =  69.32, woman, 
71  years). This class was significantly linked to the responses 
given after the state of alarm and lockdown had been decreed 
(p  <  0.05). Therefore, it can also be  observed that by declaring 
the state of alarm, the representations were transformed from 
relying mostly on prevention to focusing on how to protect 
the family and loved ones in the face of a global and 
dangerous pandemic.

Finally, and also with regard to how the risk affects the 
self, the first-class emerged, which concerns the “emotional 
response” (20.88%) experienced by the participants. This class 
is not significantly linked to either the pre‐ or post-lockdown 
period. Therefore, it was expressed in an equivalent manner 
throughout the response period. In this class, feelings of 
insecurity, fear, solitude, uncertainty, nervousness, and anxiety 
are stated as a response to the current health crisis. The 
following are some of the most significant text segments: “Fear 
of contagion and the risk to my life. I  live alone, the fear of 
being sick and alone is overwhelming. Being admitted to a 
hospital and being alone, and above all the fear of dying alone. 
I  cannot get these ideas out of my head. I  put my attention 
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onto other things, I  try to be  as positive as I  can and I  talk 
to friends to make plans for when the quarantine is over, but 
the fear lies within me” (X2  =  103.39, woman, 70  years); “Fear, 
nervousness, restlessness, and uncertainty. I  feel afraid because 
I  do not feel that the pandemic situation can be  controlled, 
I feel helpless. I feel nervous because to solve this, many factors 
must be  involved and that’s really difficult. Not knowing what 
is going to happen makes me feel insecure, in these circumstances, 
I am unable to focus” (X2 = 93.32, woman, 75 years); “Uncertainty, 
fear, doubt, and mistrust. This lack of information is what 
makes me feel bad emotionally. I  feel very alone, even though 
I  am  with my family” (X2  =  84.18, man, 78  years).

Secondly, in order to generate an image that would reflect 
the co-occurrences between all the words in the corpus beyond 
their division into classes, a lexical similarity analysis was 
conducted with all the words with a frequency greater than 
14, the results of which are displayed in Figure  2. The idea 

was to analyze how the words of the corpus were interconnected 
on a common plane and to identify the cores or nucleus of 
the representations.

By default, the words are in the nodes of the graph and 
the edges/links represent the co-occurrence between them. The 
higher the frequency of the words, the greater the size of the 
words on the graph. The higher the co-occurrence between 
words, the thicker the line between them. The results of this 
analysis revealed that fear (n  =  80) was the word with the 
highest frequency and the core or nucleus of the emerged 
representation. Fear was represented as being linked to 
uncertainty (n  =  19) and emerged because the unknown 
(n  =  14) consequences (n  =  16) of the COVID-19 (n  =  14) 
and because this crisis (n  =  16) is going to affect (n  =  14) 
them. Indeed, fear was also linked to risk (n  =  28). Risk is 
assumed because a lot of (n  =  23) infections (n  =  20) are 
occurring and old people feel that they are in danger (n = 17). 

FIGURE 2 | Results of the lexical similarity analysis produced by the free association exercise.
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To face this risk, people must be  responsible (n  =  18) because 
if not, the virus (n  =  34) and the disease (n  =  35) will create 
a situation of chaos (n  =  14). Likewise, fear was linked to 
the new pandemic (n  =  23) of which society has to go on 
(n  =  50), this is expected to be  a big (n  =  22) problem 
(n  =  21) and therefore strict measures (n  =  17) are going to 
be  applied, this is why now time should be  spent doing things 
(n  =  49) at home (n  =  20), and in life (n  =  18). Finally, old 
people feel fear because they know (n  =  36) this is a social 
issue to be addressed with caution (n = 20) and worry (n = 19).

Thus, fear was viewed as a central emotion in the social 
construction of COVID-19 and it appears that it belonged to 
the world of unfamiliarity and the threat of the unknown. 
Fear was related to risk regarding the contagious capacity of 
the disease and the danger perceived by the population that 
felt most threatened by COVID-19. It was also related to the 
high impact that it had on the lifestyle of the elderly, who 
were forced to manage it in their everyday lives.

DISCUSSION AND IMPLICATIONS

This research has provided important clues for identifying how 
older people integrate the COVID-19 crisis into their everyday 
thinking. Our findings have revealed two main issues that are 
aroused in the consciousness of the elderly. These issues are 
related to (a) social risk, and (b) how the risk affects them 
directly. Moreover, interesting results have also been found 
regarding the way in which elderly people cope with the 
pandemic at an emotional level.

In the main cluster labeled as “social risk,” the voices of 
the elderly reveal the ways in which they represent a number 
of issues concerning social risk management. In the “governmental 
and mass media response,” they criticize the stance adopted 
by both the government and the mass media (among other 
issues) on the grounds that they (the government and mass 
media) do not convey a clear message and that the information 
given is both insufficient and contradictory. Representing the 
government as an agent to be  considered in the management 
of the crisis is a novel aspect that has emerged in other 
investigations of COVID-19 representations in the general 
population, in which the issue of government was not even 
mentioned (Idoiaga et al., 2021b). Nonetheless, in other previous 
EID studies, the role of the government and media has been 
disputed, whilst they have also been accused of using fear for 
their own interests (Washer, 2010; Wagner-Egger et  al., 2011; 
Idoiaga et  al., 2017b).

A further issue that was mentioned with respect to the 
management of the crisis was the impact of the situation on 
the elderly as a risk population. Words such as risk, danger, 
or contagious appear, all of which are related to the status 
of being elderly. This representation is logical since in this 
pandemic it has been stressed from the outset that older 
people are the largest global risk group (World Health 
Organization, 2020). However, this point can also 
be  contradictory, because sometimes it might be  difficult to 
pinpoint precisely who is part of this “elderly risk group.” For 

instance, the Spanish government published specific 
recommendations for older people, advising them to remain 
in complete lockdown, to take hygiene measures, and to call 
family and friends on a daily basis (Spanish Ministry of Health, 
Consumers and Social Welfare, 2020). However, one problem 
is that whilst there are higher mortality rates from the age 
of 60 onwards, the mass media tend to place special emphasis 
on those aged over 80 (BBC, 2020). Therefore, deciding exactly 
who belongs to the risk group and whether or not they 
themselves belong to it can be  a source of confusion for 
many people aged over 60. Moreover, this could create a high 
level of risk, since wanting to protect one’s identity from 
vulnerability can lead many people to associate the risk with 
people older than themselves (Idoiaga et  al., 2016) creating 
othering processes (Joffe, 2011). In fact, it should be  noted 
that this class appears in the results far from how risk affects 
oneself, which is represented in the other main cluster.

The second main cluster, which is labeled as “How does risk 
affect me?”, describes a number of issues that are more strongly 
linked to the notion of the self in elderly people. Firstly, our 
elderly participants point out the necessity or responsibility for 
following the advice of scientists and doctors. In this crisis, it 
seems to them that health workers are the heroes or the reliable 
sources to be followed, and that they must comply with everything 
that they are asked to do by such figures (Wagner-Egger et  al., 
2011). It is striking how, in terms of the figures that they follow 
for advice, it is the scientists and doctors who are represented 
as key points of reference as opposed to politicians and government. 
This is particularly interesting, given that since the state of emergency 
was declared, the prime minister has taken almost complete control 
of the country (Presidency of the Government of Spain, 2020). 
This is most likely due to the lack of confidence in the government 
for the way that they have managed EIDs and the lack of clarity 
in their messaging whilst addressing this crisis, as already pointed 
out elsewhere (Washer, 2010; Idoiaga et  al., 2017b).

Furthermore, whilst old people acknowledge that this 
pandemic is something that affects the entire world, they also 
show concerns for their family, giving particular mention to 
their worries regarding their grandchildren. Hence, in this 
outbreak it is also evident that there is a globalization of risk, 
affecting both worldwide and personal spheres (Beck, 2009). 
Moreover, participants are also worried because this crisis may 
have consequences not only at a health level but also at social 
and economic levels, and they are particularly afraid of the 
economic crisis that this situation might inevitably bring.

Emotional response also emerged in the social representations 
of the elderly. First, it should be  noted that, as depicted in 
the similarity analysis (Figure  2) the nucleus or core of the 
representation that old people hold about the pandemic is 
articulated around fear, in a clear pattern of emotional anchoring 
(Höijer, 2011). This emotional pattern is somewhat recurrent 
during the first phase of health epidemics (Idoiaga et al., 2016) 
and usually casts society into an emotional whirlwind (Strong, 
1990). That is, through fear-related emotions the new risk of 
COVID-19 is understood and incorporated into a familiar 
representation (Höijer, 2011). Therefore, it would be interesting 
to analyze, as several researchers have suggested (Höijer, 2011), 
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how emotional anchoring could make many phenomena 
comparable. That is, how some emotions are the core or the 
nucleus of social representations of life-issues (Wagner et  al., 
1996) such as fear in the case of EID, climate change, 
environmental risks, or terrorism.

Our results, however, go beyond that emotional pattern. In 
fact, we  have been able to see that when people are asked freely 
– in free association and without any reference being made to 
emotions – they mention insecurity, solitude, uncertainly, 
nervousness, and anxiety, a wide range of emotions hidden or 
rooted behind that “fear.” Thus, all those emotions might also 
be part of the emotional anchoring process. Some of these feelings 
are also recurrent since they have been identified in previous 
research about EIDs and the elderly, along with emotions of 
restlessness, fright, tension, and disgust (Idoiaga et  al., 2016). 
Nevertheless, the feelings of solitude and loneliness are new. 
Whilst to some extent these feelings could be  linked to the 
confinement that has been imposed by the lockdown measures, 
it should be  noted that these emotions have not been reported 
in similar research studies of COVID-19  in either young people 
(Idoiaga et al., 2021a) or the general population (Idoiaga et al., 
2021b). According to Berger and Poirie (1995), loneliness is an 
exceedingly painful experience that is the sum of an unfulfilled 
need for intimacy and social relationships that are felt to 
be  insufficient or not entirely satisfactory. Therefore, the findings 
reported here are worrying, since social isolation in the aging 
population has been shown to have profound negative effects 
on longevity and physical and mental health (Olsen et al., 1991), 
creating problems such as sleep disturbances, depression, and 
fatigue (Choi et  al., 2015).

Second, emotional objectification turns particular images 
into icons for more abstract events (Smith and Joffe, 2009; 
Höijer, 2010). One of the recurring concerns or complaints 
of participants in this study is that the mass media repeatedly 
show specific, frightening images linked to COVID-19 (Höijer, 
2010, 2011). This media coverage was represented with a clear 
link to the blaming processes and to a highly emphasized 
emotional charge of anger. Therefore, it should be  analyzed 
whether this process of emotional objectification is built on 
anger and what possible consequences this pattern might have.

This research work has therefore confirmed that when social 
representations were formed in order to understand the 
emergence of the COVID-19 crisis, the emotional response 
conditioned this understanding of the risk. So, in a complete 
response to the pandemic, the importance of taking into account 
emotional anchoring and objectification is unquestionable because 
these will influence the distribution of the size, form, and 
time of the political and social response to the crisis.

Finally, it is also worth remembering that social representations 
are transformative processes that are in constant motion 
(Moscovici, 1998; Joffe, 2003). In fact, our results indicate that 
there was a body of cognitive transformation – rather than 
emotional – during the week of analysis. Therefore, although 
the analysis of this first phase, where the pandemic went from 
something distant to something that completely influenced the 
lives of the participants, is of special interest, it would also 
be  very interesting to analyze how the representations of 

COVID-19 are transformed along with their emotional patterns 
throughout the crisis.

To conclude, it is also important to acknowledge the limitations 
of this research. To begin with, this study worked with a 
non-probabilistic sample and employed a cross-sectional design, 
whilst also located in a specific context – the North of Spain. 
Therefore, any conclusions cannot be  generalized to any society 
or context. Further, we  should also consider the online format 
used to implement the research. This format may have created 
bias, particularly when it comes to reaching older or less connected 
participants, but, due to the pandemic, social distancing was crucial, 
and this was the most practical way of carrying out the study.

In short, we  are experiencing an unprecedented and rapidly 
changing situation. Understanding the patterns of thinking linked 
to the current pandemic from the voice of the more vulnerable 
members of society, the elderly, is of vital importance. In particular, 
identifying how they cognitively represent and how they emotionally 
face (by anchoring and objectification processes) this new situation 
provides us with valuable information for identifying the strategies 
they can use to cope with the problem from a psychological and 
social perspective. As a starting point, the findings of this research 
make it clear that when referring to elderly people as a risk 
group, there is a need to specify precisely the age group to which 
this term refers and propose specific recommendations for each 
case. In other words, it is vitally important to be  as direct and 
clear as possible. Moreover, special attention must be  paid to the 
central importance of fear and the emergence of feelings of solitude. 
In this regard, it is critical that the government and local authorities 
develop social and inclusive policies to help the elderly alleviate 
the potential effects of confinement by addressing their psychological, 
social, health, and well-being needs.
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Exploring the Relationship Between
Empathy, Self-Construal Style, and
Self-Reported Social Distancing
Tendencies During the COVID-19
Pandemic
Carl Michael Galang* , Devin Johnson and Sukhvinder S. Obhi*

Social Brain, Body and Action Lab, Department of Psychology, Neuroscience and Behaviour, McMaster University, Hamilton,
ON, Canada

Social distancing has become the most prominent measure many countries have
implemented to combat the spread of COVID-19. The aim of the current study was to
explore the potential role of empathy and self-construal styles, as individual personality
traits, on self-reported social distancing. Participants completed the Interpersonal
Reactivity Index (a multi-dimensional measure of trait-levels of empathy), the Singelis
Self-Construal Scale (a measure of self-construal styles), and were asked to rate
their level of social distancing and how much they endorsed social distancing on a
five-point Likert-scale. Across a large and diverse sample (with participants collected
from Canada, United Kingdom, Sweden, and United States; total n = 967), results
showed that trait-levels of empathic concern (EC) and perspective taking (PT) positively
correlates with social distancing. However, we did not find evidence to suggest that trait-
levels of personal distress correlates with social distancing. We interpret these findings
as suggesting that empathy, both its altruistic (EC) and cognitive (PT) dimensions, plays
an important role in motivating people to socially distance and should be emphasized
during times of crisis. Furthermore, we suggest that emphasizing a person’s self-distress
during times of crisis may not be an effective approach in promotion social distancing
policies (or other prosocial behaviors). We also found that both independence and
interdependence self-construal styles positively correlates with social distancing. While
we expected the latter result, we did not expect the former. This suggests that more
work is needed to fully understand how self-construal styles, along with their cultural
level analogs (i.e., Individualism-Collectivism), influences social distancing. Overall, these
results provide us with novel multi-national data about the role of individual differences
on social distancing tendencies specifically, and human behavior during a global health
crisis more generally.
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INTRODUCTION

Citing the alarming levels of spread and severity, on March 11th,
2020, the World Health Organization (WHO) officially declared
COVID-19 as a pandemic1. Even before this official declaration,
governments and organizations around the world were already
proposing various policy implementations to combat the spread
of COVID-19, the most prolific being the promotion and
regulation of social distancing. While exact definitions of social
distancing differ by region, the general idea is that physical
contact with other people should be kept to a minimum. At a
societal level, this has resulted in businesses such as bars and
gyms closing, for markets to implement customer movement
and distancing policies, for schools to switch to an online
format, and in general, for people to stay home as much as
possible. Although social distancing is actively promoted by
the WHO and various government bodies around the world,
there appear to be individual differences in the extent to which
people engage in social distancing behavior. In extreme cases,
there have been large-scale protests against government-imposed
lockdowns of businesses and schools in the United States2. As
such, an interesting and pertinent question is: what factors lead
individuals to engage in social distancing behaviors? The current
study addresses this issue by exploring the potential role of two
factors on social distancing: empathy and self-construal style.

Empathy
Empathy is colloquially defined as the ability to share and
understand the emotional states of others (e.g., Preston and
de Waal, 2002; Bird and Viding, 2014; Coll et al., 2017), and
is often considered to be a primary motivator for prosocial
behaviors (e.g., Batson, 2011; Davis, 2015; Decety et al., 2016);
for example, trait-levels of empathy (that is, empathy as a
particular disposition) have been linked to prosocial behaviors in
resource allocation tasks (e.g., Galang and Obhi, 2020; Thielmann
et al., 2020). Given that social distancing can be thought of
as a prosocial behavior, in the sense that one sacrifices certain
comforts and obligations (e.g., going to a movie with friends)
for the overall good of the group, then it stands to reason
that trait-levels of empathy should also positively correlate with
social distancing (although it is also conceivable that not socially
distancing in order to comfort others who are alone/scared
may be considered prosocial–discussed more below in sections
“Materials and Methods” and “Discussion”); and indeed, very
recent work by Pfattheicher et al. (2020) has shown that,
across three different samples obtained from United States,
United Kingdom, and Germany, self-reported levels of empathy
were a significant and positive predictor of self-reported social
distancing behavior. Furthermore, they found that inducing
empathy promotes motivation to both socially distance and wear
masks in public spaces.

However, it is important to note that Pfattheicher et al. (2020)
measurement of self-reported empathy used three items: “I am
very concerned about those most vulnerable to coronavirus

1https://www.who.int/news-room/detail/29-06-2020-covidtimeline
2For example: https://www.bbc.com/news/world-us-canada-52417610

(COVID-19),” “I feel compassion for those most vulnerable to
coronavirus (COVID-19),” and “I am quite moved by what can
happen to those most vulnerable to coronavirus (COVID-19).”
This particular measure seems to operationalize empathy as a
single construct and is specifically embedded in the context
of COVID-19. As such, it is still an open question whether
empathy, measured as a multi-dimensional stable personality
trait (rather than as something specifically related to COVID-
19), is associated with social distancing. Furthermore, without
a measure of self-distress, it remains to be seen whether self-
oriented motivations (e.g., social distancing to protect one’s own
health, rather than as a prosocial act per se) are also influencing
social distancing behaviors. To answer these questions, we
opted to utilize the most commonly used measure of trait-
levels of empathy: The Interpersonal Reactivity Index (IRI);
(Davis, 1980, 1983).

The IRI consists of four subscales: Perspective Taking (PT),
Empathic Concern (EC), Personal Distress (PD), and the Fantasy
Scale (FS)–PT reflects the tendency or ability to adopt the
point of view of other people, EC reflects the tendency to
experience feelings of warmth, compassion and concern for
others undergoing negative experiences, PD reflects the amount
of discomfort and anxiety that occurs as a result of observing the
negative experiences of others, and lastly, FS reflects the tendency
to transpose or identify strongly with fictional characters (in
movies, plays, books, etc.). Based on these definitions, PT and
EC seem to tap into different aspects of empathy, with PT
seemingly targeting the more cognitive aspects of empathy while
EC seemingly targeting a person’s altruistic disposition (and the
accompanying emotional experiences). Contrary to PT and EC,
Davis (1983) is clear that PD is not a measure of empathy, as
a focus on one’s own discomfort and anxiety when observing
another’s negative experience is likely to interrupt empathic
processes (also see: Bird and Viding, 2014). However, PD lends
itself well as a measure of self-distress, which we have used in
this study to test whether self-oriented motivations, instead of (or
perhaps in conjunction with) empathy, predicts social distancing.
Lastly, as FS is not an empathy measure per se, we do not include
it in our analysis (although participants completed the scale as it
is a part of the 28-item IRI questionnaire).

Self-Construal Style
In addition to empathy, another individual trait that may predict
social distancing is self-construal style. Self-construal style refers
to how “individuals define and make meaning of the self ” (pg.
143; Cross et al., 2011). Based on Markus and Kitayama (1991)
seminal work, self-construal style is often thought to be made
up of two components (although others exist; see Cross et al.,
2011): Independent Self-Construal and Interdependent Self-
Construal. In short, people high on independent self-construal
will emphasize their uniqueness and separateness from others,
while people high on interdependent self-construal relate the
self to their role in particular in-groups. Van Bavel et al. (2020)
have recently suggested that an emphasis on interdependent
self-construal may be beneficial in coordinating efforts to
socially distance as individuals may prioritize obligations
and duty over personal desires. Providing evidence for this
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claim, Biddlestone et al. (2020) have recently reported that self-
reported levels of collectivism belief positively correlated with
social distancing intentions. Although the distinction between
collectivism and interdependence self-construal is debated (e.g.,
Cross et al., 2011), it is common to treat the two constructs as
the same but at different levels of analysis: collectivism at the
cultural level and interdependence at the individual level (with
the same relationship between individualism and independence).
And as far as we are aware, no study to date has explicitly
explored the relationship between self-construal style and social
distancing behavior. Finding that interdependence is a positive
and significant predictor of social distancing would not only
corroborate Biddlestone et al. (2020) findings, but also provide
further evidence that different policy strategies may be needed for
different cultural/regional contexts.

To measure self-construal style, we opted to utilize the Singelis
Self-Construal Scale (SCS) (Singelis, 1994). The SCS has two
subcomponents: Independence (Ind) and Interdependence (Int),
measuring independence and interdependence self-construal,
respectively. Singelis (1994) emphasizes that Ind and Int should
be treated as separate components, rather than as a single
component at two ends of a spectrum. As such, it is possible
to find that both self-construal styles positively predict social
distancing behavior. Indeed, finding that Ind also correlates
with social distancing may suggest that multiple strategies can
be implemented in promoting social distancing behaviors (e.g.,
emphasizing how one’s personal goals may be disrupted by not
social distancing).

The Current Study
The aim of the current study is to test whether trait levels
of empathy and self-construal style are correlated with self-
reported levels of social distancing. Note that our measure
of social distancing is taken from Pfattheicher et al. (2020),
wherein participants are asked to answer the question: “Because
of coronavirus COVID-19, I am massively curtailing social
contact (so-called ‘social distancing’).” on a 1–5 Likert-scale.
Given it is possible that some participants may not be in
control of their social distancing behaviors (e.g., they are forced
to go into work due to the nature of their job; they have
interpersonal commitments to see family and friends who are
scared/alone), we opted to also measure social distancing belief
via the question: “I believe that social distancing is the right
course of action.”

We can make a few predictions based on previous studies.
First, given Pfattheicher et al. (2020) results, we can predict
that EC will positively correlate with self-reported levels of
social distancing behavior and belief (as Pfattheicher et al.
(2020) empathy questions seems to tap into the same construct
as EC). However, as this study is the first to test the
relationship between PT/PD and social distancing, we do
not make any strong predictions regarding these factors.
Second, given Biddlestone et al. (2020) results, we can
predict that Int will positively correlate with social distancing
behavior and belief. Biddlestone et al. (2020) also report that
individualism negatively predicted intentions to engage in
social distancing; this suggests that we might also find the

same negative correlation between Ind and social distancing
behavior and belief.

MATERIALS AND METHODS

Participants
All participants were collected via SONA or Prolific, both
of which are online platforms used to recruit participants
for studies (with SONA consisting of students enrolled in
various psychology courses at McMaster University, whereas
Prolific allows the recruitment of a general sample from the
community). We initially aimed to collect n = 193 based on
an a priori power analysis via G∗Power (Faul et al., 2007,
2009), which showed n = 193 is needed to find r = 0.2 at
80% power. However, in our Canadian student sample (collected
via SONA for course credit), we were only able to collect
n = 176 (mean age 19.4; female = 118, male = 57, non-
binary = 1) before the summer student pool was exhausted.
Note that we did not implement any exclusion criteria for
this sample. For our community samples, we used Prolific
to recruit participants (all participants were paid £1.60, at
a rate of £6.40/h) as there is evidence to suggest that
samples obtained from this platform are superior compared
to MTurk and other alternative platforms (e.g., Peer et al.,
2017; Palan and Schitter, 2018). In these cases, we rounded
up our sample size to 200 and filtered participants both by
Nationality and “Current Country of Residence.” This sample
size was met with our United Kingdom (mean age = 35.9;
female = 156, male = 41, N/A = 3), New York (mean age = 34.5;
female = 87, male = 108, non-binary = 3, N/A = 2), and
Florida (mean age = 38.7; female = 83, male = 113, non-
binary = 3, N/A = 1) samples; however, we only obtained
n = 191 for our Swedish (mean age = 28.4; female = 45,
male = 145, N/A = 1) sample before signups from the pool
were exhausted. Note that, other than Nationality and Current
Country of Residence, no other exclusion criteria were used
for our Prolific samples. Overall, then, our total sample size
reached 967 before the end of data collection. A sample size
of 967 is sensitive enough to detect r = ∼0.09 at 80% power
(although note that sample size fluctuates depending on the
number of blank answers on the scales–see section “Data
Analysis Plan” below).

The participant ethnicity breakdown per region is as follows:
Canada–63 White, 41 South Asian, 38 East Asian, 13 Middle
Eastern, 6 Black, 1 Hispanic/Latino, 1 Pacific Islander, 0 Native
American, 10 “Other,” 3 N/A; United Kingdom–173 White,
6 South Asian, 5 East Asian, 2 Middle Eastern, 6 Black, 0
Hispanic/Latino, 0 Pacific Islander, 0 Native American, 4 “Other,”
4 N/A; Sweden–169 White, 4 South Asian, 2 East Asian, 4
Middle Eastern, 4 Black, 1 Hispanic/Latino, 0 Pacific Islander,
1 Native American, 5 “Other,” 1 N/A; New York–132 White,
4 South Asian, 15 East Asian, 0 Middle Eastern, 26 Black, 11
Hispanic/Latino, 0 Pacific Islander, 2 Native American, 7 “Other,”
3 N/A; Florida–152 White, 3 South Asian, 5 East Asian, 0 Middle
Eastern, 16 Black, 17 Hispanic/Latino, 0 Pacific Islander, 0 Native
American, 4 “Other,” 3 N/A.
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The Canadian sample recruitment started on May 19th,
2020 and ended on July 11th, 2020. The United Kingdom
sample was fully collected on June 24th, 2020. The Swedish
sample recruitment started on June 24th, 2020 and ended on
July 13th, 2020. Both the New York and Florida sample were
collected over July 3rd and 4th, 2020. Regarding the rate of
new cases during the collection periods: New York was in
a period of declining new cases (Dong et al., 2020) having
come off a period in which New York City was declared
the global epicenter of the virus (Thompson et al., 2020).
Florida made steady increases in new cases (Dong et al., 2020)
reaching record highs during the point of collection (Andone
and Maxouris, 2020). Per data from the WHO, start and end
dates for data collection in Sweden were indicated by daily
increases when focusing on a rolling 7-day average (WHO,
2020). Canada showed a daily decrease in cases at the start
of data collection but a daily increase by the end of data
collection on July 11th (WHO, 2020). Finally, at the point of data
collection, United Kingdom officials reported a daily decrease in
cases (WHO, 2020).

Materials and Procedure
Participants completed all questionnaires via LimeSurvey.
Participants first read a letter of information and gave their
consent to take part in the study. They then answered questions
regarding age, gender, and ethnicity. Trait levels of empathy were
assessed using the IRI (see Davis, 1980 for the development
and validation of this questionnaire). The IRI consists of
four subscales: PT, EC, PD, and FS (described in section
“Introduction”). To measure SCS, we used the Singelis SCS
(see Singelis, 1994 for the development and validation of this
questionnaire). The SCS has two subcomponents: Independence
(Ind) and Interdependence (Int), measuring Independence and
Interdependence Self-Construal Styles, respectively (described in
the introduction).

Lastly, our measure of social distancing behavior is taken
from Pfattheicher et al. (2020), wherein participants are asked to
answer the question: “Because of coronavirus COVID-19, I am
massively curtailing social contact (so-called ‘social distancing’).”
on a 1–5 Likert-scale. Given it is possible that some participants
may not be in control of their social distancing behaviors (e.g.,
they are forced to go into work due to the nature of their job; they
have interpersonal commitments to see family and friends who
are scared/alone), we also opted to also measure social distancing
belief via the question: “I believe that social distancing is the right
course of action.” Finally, included in our New York and Florida
samples, participants were asked equivalent questions regarding
mask use: “Because of coronavirus COVID-19, I am wearing a
face mask outside of my home.” and “I believe that wearing a face
mask outside of my home is the right course of action.”

In the Canadian, United Kingdom, and Swedish samples,
participants always completed the questionnaires in the following
order: IRI → SCS → Social Distancing Questions. In the
New York and Florida samples, the order was fully randomized
and included the Mask Questions. At the end of the study,
participants were provided with a debrief form and were sent
back to SONA or Prolific to confirm the completion of the study.

Data Analysis Plan
Due to the negatively skewed distribution of the social distancing
data (suggesting that most participants answered a 4 or 5 on the
Likert-scale), we opted to use Spearman’s rho (a non-parametric
alternative to Pearson’s r) between each of the IRI (excluding
FS) and SCS subscales and social distancing scores (behaviors
and beliefs). This leads to five trait measures (PT, EC, PD, Ind,
and Int) and two social distancing measures (social distancing
behavior and belief); thus, our overall analysis contained ten
possible correlations between the trait measures and social
distancing scores. To control for the inflation of our type 1 error
rate, we set our false discovery rate (FDR) to 0.05 and report
corrected p-values (Benjamini-Hochberg Adjusted). Please note
that participants were free to not answer any question they did
not want to. As such, some subscales were left blank and sample
size fluctuates as a result. We report sample size per measure for
transparency. We also report both original and adjusted p-values.
A similar analysis is conducted for mask use (as the data showed
the similar distribution to the social distancing scores).

RESULTS

Social Distancing
Our analysis showed that EC significantly and positively
correlated with Social Distancing Behavior [rho = 0.17, p < 0.001,
padjusted < 0.001, n = 947] and Belief [rho = 0.22, p < 0.001,
padjusted < 0.001, n = 947]. PT also significantly and positively
correlated with Social Distancing Behavior [rho = 0.07, p = 0.032,
padjusted = 0.04, n = 945] and Belief [rho = 0.08, p = 0.016,
padjusted = 0.022, n = 943]. Lastly, both Ind and Int significantly
and positively correlated with Social Distancing Behavior [Ind:
rho = 0.13, p < 0.001, padjusted < 0.001, n = 927; Int: rho = 0.12,
p < 0.001, padjusted < 0.001, n = 911] and Belief [Ind: rho = 0.08,
p = 0.012, padjusted = 0.02 n = 928; Int: rho = 0.09, p = 0.006,
padjusted = 0.012, n = 912]. No significant effects related to PD were
found. See Table 1.

Mask Use
Although EC and PD initially correlated significantly with Mask
Use Belief, we did not find any significant correlations after
correction. See Table 2.

DISCUSSION

The aim of the current study was to explore if and how trait
levels of empathy and self-construal style correlated with self-
reported social distancing behavior and belief. We investigated
this issue by collecting a large and diverse sample from five
Western countries/states (i.e., Canada, United Kingdom, Sweden,
New York, and Florida). Our primary analysis showed that EC
and PT, both measuring different aspects of empathy, positively
correlated with self-reported social distancing behavior and belief
(with EC showing stronger effects). We did not find evidence
to suggest that PD is related to social distancing behaviors
nor belief. Our results also showed that both Ind and Int,
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TABLE 1 | Correlations between trait measures and social distancing scores.

Social Distancing IRI/SCS n rho p-value Adjusted p-value (FDR = 0.05)

Behavior EC 947 0.17 <0.001*** <0.001***

Behavior PT 945 0.07 0.032* 0.04*

Behavior PD 930 −0.001 0.97 0.97

Behavior Ind 927 0.13 <0.001*** <0.001***

Behavior Int 911 0.12 <0.001*** <0.001***

Belief EC 947 0.22 <0.001*** <0.001***

Belief PT 943 0.08 0.016* 0.022*

Belief PD 930 0.05 0.1 0.14

Belief Ind 928 0.08 0.012* 0.02*

Belief Int 912 0.09 0.006** 0.012*

*p < 0.05; **p < 0.01; ***p < 0.001; see “Materials and Methods” section for abbreviations.

TABLE 2 | Correlations between trait measures and mask use scores.

Social Distancing IRI/SCS n rho p-value Adjusted p-value (FDR = 0.05)

Behavior EC 392 0.08 0.09 0.3

Behavior PT 392 0.07 0.19 0.24

Behavior PD 387 0.09 0.09 0.22

Behavior Ind 387 0.07 0.16 0.23

Behavior Int 384 0.07 0.14 0.28

Belief EC 392 0.11 0.02* 0.1

Belief PT 392 0.03 0.54 0.54

Belief PD 387 0.13 0.01* 0.1

Belief Ind 387 0.04 0.41 0.45

Belief Int 384 0.08 0.14 0.23

*p < 0.05; see “Materials and Methods” section for abbreviations.

measures of Independence and Interdependence Self-Construal
Styles, respectively, positively correlated with self-reported social
distancing behavior and belief (with stronger effects for social
distancing behavior compared to belief).

Overall, these findings corroborate recent results by
Pfattheicher et al. (2020) and Biddlestone et al. (2020). In
regard to trait empathy, we predicted that EC would positively
correlate with social distancing based on Pfattheicher et al.
(2020) own empathy measure, which seemingly taps into the
same aspect of empathy as EC (see section “Introduction”). This
finding suggests that tapping into a person’s sense of altruism
and compassion would be a very effective strategy in promoting
social distancing; and indeed, Pfattheicher et al. (2020) showed
that promoting empathy in participants (via having them watch a
video of 91-year old man reporting that they could not visit their
chronically sick wife due to the virus) increased support for social
distancing relative to control conditions (also see Galea, 2020).
In addition to EC, our results also showed that PT positively
predicted social distancing behavior and belief. PT measures
one’s ability to take another’s perspective (sometimes referred to
as cognitive empathy). The strength of association between PT
and social distancing behavior and belief were weaker overall
weaker relative to EC; nevertheless, this result suggests that it is
not only a person’s altruistic disposition that motivates them to
socially distance. However, given the weak relationship between

PT and social distancing, targeting altruistic tendencies seems
to be the more optimal approach. Lastly, we did not find any
association between PD and social distancing behavior and
belief. Given our sample size, we are doubtful that this is due to
a Type 2 error. This finding suggests that self-interest of one’s
own health due to possibly feeling distress about getting the virus
is not a primary motivator for socially distancing. This further
suggests that tapping into people’s fears about the virus may not
be very effective in motivating them to socially distance.

In regard to the trait-measures of self-construal styles,
we predicted that Int would positively correlate with social
distancing behavior and belief, while Ind would negatively
correlate. This prediction was based on Biddlestone et al.
(2020) finding that collectivism negatively correlated, and
individualism positively correlated, with social distancing
intentions. The positive correlation between Int and social
distancing corroborates Biddlestone et al. (2020) findings, in
so far as Int is considered to be analogous to collectivism at
the individual level. This finding provides further support for
Van Bavel et al. (2020) suggestion that we should emphasize
individuals’ interdependence self-construal during times of crisis,
as doing so may prioritize civic obligations and duty over
personal goals and desires. Interestingly, we also found that Ind
positively correlated with social distancing behavior and belief.
Unlike collectivism and individualism, Int and Ind are not treated
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as two sides of a spectrum (Singelis, 1994; Cross et al., 2011).
As such, it is not a contradiction for both self-construal styles
to positively correlate with social distancing. What this suggests
is that, while individualism at the cultural level predicts less
social distancing (Biddlestone et al., 2020), it seems as though
an Independent self-construal at the individual level can lead to
more social distancing. Unlike Int, it is unclear exactly why trait-
levels of Ind would predict social distancing. It is possible that, at
least for some, one’s own personal aims and goals may align with
social distancing; for example, if one’s work can easily be done at
home, then not socially distancing (and possibly getting infected)
would be antithetical to one’s career ambitions. However, given
the surprising nature of this finding, more work will be needed
to fully understand the effects of emphasizing an Independent
self-construal style on social distancing.

Interestingly, we found no significant correlations between
trait-levels of empathy/self-construal styles and mask neither
use behavior nor belief. It is unclear why this is the case. One
possibility is that due to only having data from our New York
and Florida sample, we just did not have enough power to detect
any real relationships. The fact that most of our results related
to the social distancing measure showed quite small (but still
significant) effect sizes lends credence to this interpretation. As
such, future work using a larger sample size will be needed to fully
explore this topic.

Limitations
There are a number of limitations of the current study that
should be noted. First, self-reported social distancing behavior
and beliefs could be biased due to demand characteristics–that is,
participants know they should be social distancing and, therefore,
report that higher scores than what is reflected in reality. This is a
general criticism of any study looking at the relationship between
psychological phenomena and social distancing (e.g., Biddlestone
et al., 2020; Pfattheicher et al., 2020); in lieu of objective measures
of location (e.g., perhaps via GPS tracking of the participants
phone–with consent of course), self-reported behavior and beliefs
are the best measure available to us. It should also be noted
that all the reported effect sizes, although significant, would be
considered “small” based on Cohen’s guidelines; however, as
Pfattheicher et al. (2020) note, in the context of a pandemic such
effect sizes may still be meaningful (Funder and Ozer, 2019).

Another important limitation is that we could not
meaningfully explore potential regional differences of association
strength between IRI/SCS subscales and social distancing. This
is primarily due to the fact that the sample size per region
is small relative to the effect sizes that we obtained with our
primary analysis (they are also small relative to previous work,
i.e., Biddlestone et al., 2020; Pfattheicher et al., 2020). This means
that any inconsistencies of results between regions could simply
be due to a lack of power to detect an effect; and indeed, for
our smallest effects (e.g., rho = 0.09), G∗power suggests that a
sample size of >900 is needed to obtain 80% power to detect
them. As such, even if we were to find and report significant
differences between regions, it would be unclear whether such
differences were due to country-specific cultural differences
or simply due to sampling error as a result of a lack of power.

As such, future cross-national research should consider using
large enough sample sizes to detect these effects in order to
appropriately compare them.

Finally, it should be noted that there are no doubt numerous
factors that may influence an individual’s decision to socially
distance/wear masks that were not measured in the current study
(e.g., political orientation, SES, beliefs in conspiracy theories,
education, etc.). Indeed, although we collected a rather large
and diverse sample (at least relative to a commonly used
student sample), we are still limited by the fact that our sample
consists of participants from developed nations in the western
world. Of course, any single study will always be limited by
the number of available resources; ultimately, the current study
simply contributes a small piece to our overall understanding
of the psychological factors that influence social distancing
specifically, and human behavior during a global health crisis
more generally. Future theoretical and meta-analytic work
synthesizing the growing number of papers exploring this topic
will ultimately be needed to fully explicate our understanding
of these issues.

CONCLUSION

In conclusion, the current study showed that PT and EC,
two different dimensions of trait-empathy, positively correlates
with self-reported levels of social distancing behavior and
belief; however, PD, a measure of self-distress, did not. These
findings suggest that promoting and emphasizing empathy, as
opposed to self-distress (via the harmful effects of the virus to
one’s own health), may be an effective strategy is increasing
social distancing from the population. We also found that
both independence and interdependence self-construal styles
positively correlates with social distancing behavior and belief.
While the former result is in line with recent suggestions
of emphasizing group unity and civic obligations to increase
social distancing in the population, the latter result is both
surprising and counter-intuitive. We suggested that more
work is ultimately needed to fully explain why and how an
emphasis on Independent self-construal can lead to more social
distancing. Lastly, we noted a number of limitations of this
study that makes strong interpretations of the results difficult,
as well as suggested future avenues of research to better
explore these topics.
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Purpose: The COVID-19 pandemic caused a massive healthcare crisis. To investigate
what makes healthcare system resilient and physicians better at coping during a crisis
situation, our study investigated the role risk exposure, such as working at COVID-19
entry points, sleep, and perceived work safety played in reducing negative psychological
functioning at work, as well as their effects on adverse and potentially fatal incidences
of compromised safety and medical errors.

Methods: Our study included a representative sample of 1,189 physicians, from all 12
Slovenian regions and all medical occupations, as registered by the Medical Chamber
of Slovenia. For the purposes of this study, a Questionnaire of Sleep and Psychological
Functioning at Work was developed in the form of an online retrospective self-report.
Additionally, our study included items assessing physicians perceived work safety and
frequency of negative outcomes (compromised safety and medical errors) during the
first month of the Covid-19 epidemic.

Results: Physicians working at COVID-19 entry points were more likely to experience
night awakening, slept less than 5 h per night, experience nightmares, and had lower
levels of psychological functioning in comparison to other physicians. Both hypothesized
models showed adequate fit. A higher score on the sleep scale (sleep quantity, sleep
quality, and shorter sleep latency) has been shown to predict lower levels of negative
psychological functioning at work and, indirectly, reduced incidences of compromised
safety and medical errors. Contrary to our expectations, no significant direct effect of
sleep on compromised safety and medical errors was found. When perceived work
safety was added into the model, the model showed improved fit, with perceived work
safety predicting better sleep, less negative psychological functioning at work, and less
compromised safety.

Conclusion: Sleep and safety both play an important role in reducing negative
psychological functioning at work and, by doing so, decreasing the negative and
potentially fatal incidents during the pandemic, such as compromised safety and
medical errors. Further, research is needed to see how medical guidelines can be
updated to ensure physicians sleep and that their safety is protected.

Keywords: sleep, safety, physicians, COVID-19, self-regulation, medical errors, compromised safety,
psychological functioning at work
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INTRODUCTION

The COVID-19 pandemic caused a massive healthcare crisis
that many affected countries attempted to address with the
national first-point-of-contact strategy for possible COVID-19
cases, as recommended by World Health Organisation (2020).
This approach protects healthcare professionals in primary care
centers and hospitals, as well as individuals who perform other
services in these institutions. In Slovenia patients with signs of
acute respiratory infection with or without fever were directed
to COVID-19 entry points (Ministrstvo za zdravje-Republika
Slovenija, 2020). For outpatients that did not necessarily require
hospital care, COVID-19 entry points were in healthcare
centers across the country, where primary level physicians
performed the testing for COVID-19 infection. For inpatients
that required hospital treatment, entry points were located
within emergency medical care units. Medical Chamber of
Slovenia was concerned that the establishment of COVID-19
entry points within emergency medical care units or at primary
health care centers further increased the risk of infection spread
onto patients without infection that needed to wait up to 3 h
to receive their test results. They believed that the COVID-
19 entry points should be established outside of the premises
of healthcare facilities by National Institute for Public Health
(NIJZ) and handled exclusively by epidemiologists (Čebašek-
Travnik et al., 2020). Furthermore, establishment at the primary
level hospital has increased concerns due to the lack of clear
guidelines, difficulties in establishment of appropriate spaces,
limited access to protective gear, and most importantly, it
provided additional responsibilities in the diagnosis of COVID-
19 to general practitioners (Klim, n.d.), which were already
severely understaffed and overwhelmed prior to the epidemic
(Republika Slovenija Državni Zbor, 2019; Klim, n.d.). By the
end of July 2020, 17% of all infections with COVID-19 in
Slovenia were diagnosed among healthcare workers or workers
in other care facilities (NIJZ, 2020). This has shown to be a
major contributing factor in some of the regions with the highest
infection rate, such as Šmarje pri Jelšah, Metlika, and Ljutomer,
where the infections among healthcare workers or long-term
care workers have shown to be the important contributors
toward the spread of the infection (Motoh, 2020). Our study
aims to understand how perceived work safety and exposure to
risk, such as working at COVID-19 entry points, could have
impacted physician sleep and psychological functioning at work
and whether sleep and safety could have worked as protective
factors in ensuring resilient healthcare system by decreasing the
likelihood of compromised safety and medical errors.

Understanding the sleep of physicians in relation to the
COVID-19 response is important as: (1) Sleep deprivation
increases the likelihood and subsequent adverse outcomes of
infection (Patel et al., 2011; Prather and Leung, 2016). (2)
Sleep loss decreases cognitive and emotional functioning of
physicians (Zohar et al., 2005), increasing the likelihood of
adverse outcomes, such as medical errors and compromised
safety (Barger et al., 2006; Lockley et al., 2007; Brossoit et al.,
2019). Short sleep of less than 7 h (Watson et al., 2015) limits the
amount of restoration one receives during the night, while low

sleep quality, referring to insomnia symptoms, such as difficulties
in falling asleep, maintaining sleep, or frequency of waking in the
middle of the night, can disrupt recovery processes (Scott and
Judge, 2006; Harvey et al., 2008; Barnes, 2012; Litwiller et al.,
2017; Medic et al., 2017). Additionally, some authors propose
that daytime sleepiness can be considered as an indicator of
insufficient sleep (Johns, 1992; Akerstedt et al., 2014).

Research from Wuhan, China, during the first 2 months
of the COVID-19 outbreak showed that sleep quality played
an important role in self-efficacy and anxiety levels among
healthcare professionals working with COVID-19-infected
patients (Xiao et al., 2020). Sleep affects one’s cognitive,
emotional, and behavioral self-regulation and by doing so
decreases the ability of individuals to perform well at work.
Self-regulation can be defined as a process through which
individuals navigate and modify goal-directed activities by
controlling thoughts, attention, affect, and behavior (Karoly,
1993; Baumesiter et al., 2011; Barnes, 2012; Brossoit et al., 2019).
Sleep deprivation decreases working memory functioning and
thereby significantly increases the time needed to complete tasks,
the likelihood of attention mishaps, and ones’ susceptibility to be
distracted by emotional stimuli (Alhola and Polo-Kantola, 2007;
Walker, 2009; Barnes, 2012). Decrease in cognitive performance
may further be amplified, if sleep restriction lasts for a longer
period of time (Van Dongen et al., 2003). Low task completion
due to the problems an individual encounters with self-regulation
can furthermore increase the likelihood of experiencing negative
affect, as research on nurses has shown that daily task completion
has been linked to an increase in positive affect and decrease
in negative affect (Gabriel et al., 2011). Neurological studies
have shown that sleep participates in habituation processes and
reduces aversive reactions to stressful stimuli (Deliens et al.,
2014). This may be especially crucial during the COVID-19
pandemic as healthcare workers are at an elevated risk of
experiencing emotional distress (Rangachari and Woods, 2020).
Resilience can buffer the effects of negative affectivity resulting
from low task completion at work (Gabriel et al., 2011), with
Artuch-Garde et al. (2017) study showing that there is a strong
overlap between constructs of self-regulation and resilience.
Resilience is characterized as a dynamic and flexible process of
adaptation to changes, which can act as a buffer to stress and is a
protective factor against psychological distress and mental health
disorders (Montero-Marin et al., 2015; Arrogante and Aparicio-
Zaldivar, 2017). Similarly to self-regulation, an individual’s
resilience has been linked to higher quantity and quality sleep
(Germain and Dretsch, 2016; Sher, 2020). A resilient healthcare
system is crucial for fighting infectious diseases (Nuzzo et al.,
2019), with the new definition of safety in healthcare settings as
proposed by WHO, emphasizing resilience abilities and ability
to respond to changing environment in order to protect safety
(Sujan et al., 2019), which, however, does not occur without the
healthcare professionals’ ability to remain resilient (Jensen et al.,
2008; McCann et al., 2013).

Emerging research shows that healthcare workers, working
directly with COVID-19-infected patients, were more likely
to develop symptoms of depression, anxiety, and insomnia
(Huang and Zhao, 2020; Pappa et al., 2020; Zhang et al., 2020).
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FIGURE 1 | Hypothesized model of the effects of sleep and perceived work safety on psychological functioning at work and its relationship with compromised safety
and medical errors.

Rangachari and Woods (2020) argue that decreased psychological
safety and emotional distress felt by healthcare workers during
COVID-19, further contributed toward restricting organizational
resilience and adversely impacted patients’ safety. Nevertheless,
very little research explores the effects this might have had on
physician’s work. To investigate the role sleep and perceived
work safety had on physician’s work, we tested the hypothetical
model as shown in Figure 1. The model was based on the
following assumptions. Sleep will decrease negative psychological
functioning at work, incidences of compromised safety, and
medical errors (Hypothesis 1). Negative psychological functioning
at work will increase the incidences of compromised safety and
medical errors (Hypothesis 2). Perceived work safety will be linked
to better sleep, less negative psychological functioning, and lower
levels of compromised safety (Hypothesis 3).

MATERIALS AND METHODS

Participants and Procedure
On March 25, the Medical Chamber of Slovenia, in this case
acting as the intermediary, sent the Questionnaire of Sleep
and Psychological Functioning at Work to 9,727 registered
physicians, of which 1,193 responded (12% response rate). The
study was preregistered at the Department of Psychology at the
University of Ljubljana, and the questionnaire was uploaded on
1ka.si (an online Slovenian platform used for research purposes).
On the front page, physicians were informed about the purpose
of the study, the right to withdraw, usage of the information,
while anonymity of their responses was ensured. The study was
conducted as a part of a larger survey designed to develop a
measure assessing sleep and psychological functioning at work
for physicians, including additional questions used in order

to provide recommendations on how to improve emergency
response to COVID-19. The questionnaire was presented on
seven different pages with an average survey time of 10 min. After
the participants submitted their responses, they were unable to
return and change their submission. The study was conducted in
accordance with the Declaration of Helsinki and was approved
by the Executive committee of the Medical Chamber of Slovenia.
Before the survey was launched, a pilot study was conducted
on a small sample of physicians (n = 21). Based on the initial
analysis and feedback provided by participants, the measures
proposed in the questionnaire were adapted and improved. The
items included in the survey were derived from theories, as
well as following examples of pre-existing and pre-established
measures assessing sleep, self-regulation, resilience, emotions,
safety, and medical errors.

Measures
Demographics, COVID-19, and Work-Related
Information
The questionnaire included questions regarding gender, age,
illnesses, the nature of work (specialization, levels of hospital care,
night shift work, absence from work, and region of work) as well
as COVID-19-related characteristics (working at a COVID-19
entry point and exposure to COVID-19).

Sleep
The scale assessing sleep was constructed based on theory and
following examples of pre-existing and validated measures of
sleep. To assess the fit of the model, exploratory and confirmatory
factor analysis was conducted, indicating three-factor (shorter-
version) and four-factor structure (longer-version). Based upon
psychometric analysis, items referring to sleep apnea, subjective
sleep evaluation, and medicine taking were excluded from the
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measure. For the purpose of this study, a shorter version
including nine items was used with three-dimensional factor
structure (sleep quality, quantity, and latency). Scores on sleep
scale are calculated as a sum of all dimensions (sleep quantity,
quality, and latency) with the lowest score 0 and the highest
score 30. Physicians reported the occurrence of sleeping problems
on a four-point Likert scale (3–never, 2–less than once a week,
1–once or twice a week, 0–three or more times a week). Items
referring to sleep quantity included sleep duration on workdays
and non-workdays (0—< 6 h, 1—6–7 h, 2—7–8 h, 3—8–9 h, 4—
9–10 h, 5— >10 h) and the occurrence of reduced sleep (<5 h
sleep). Items referring to sleep quality included questions on the
occurrence of insomnia symptoms and nightmares. Sleep latency
included items of average sleep latency (0—less than 30 min, 1.5—
from 30 to 60 min, 3—more than 60 min) and the occurrence of
delayed sleep latency (> 30 min). Given that the items referring
to frequency of reduced sleep (<5 h) and average sleep latency
were scored on different continuums to the dimension of sleep
quantity and quality, the scoring of the items was transformed
to allow equal weights among indicators. The total score of sleep
(0–30) is calculated as a sum of all the total scores on dimensions
of sleep quantity (0–15), sleep latency (0–6), and sleep quality
(0–16) (Appendix 1).

Psychological Functioning at Work
A scale was developed to assess potential self-regulatory failures,
experience of negative emotions, and resilience at work. In
our scale development, we followed example similar measures
assessing reduced cognitive and emotional regulation at work,
negative affectivity, where we have specifically added items
that refer to emotions that physicians could have experienced
during crisis and could have impacted their work. Finally,
we have added items assessing resilience based on previous
measures and literature on healthcare workers (Jensen et al.,
2008; McCann et al., 2013). Items were scored on a five-
point Likert scale (1—never, 2—rarely, 3—sometimes, 4—often,
5—very often). The measure consists of seven items assessing
self-regulatory failures (decision making, memory problems,
attention deficits, emotional regulation in interaction, empathy),
five items assessing negative affectivity (feelings of powerlessness,
fear, anger, sadness and concern), and five items referring
to resilience (adaptation, coping, positivity, feeling strong and
capable, energy, self-efficacy). To allow for the comparability
of different dimensions, we have averaged the score of specific
dimensions and total score. The scale can be scored both on the
negative as on the positive end of the continuum (Appendix 2).

Compromised Safety and Medical Errors
Items referring to incidences of compromised safety and medical
errors in the first month of COVID-19 epidemic (“In the past
month, how often on average did.”) were measured on a 4-point
scale (1—never, 2—less than or once a week, 3—two or three times
a week, 4—more than three times a week).

Perceived Work Safety
Three items measured participants’ level of agreement (“To what
extent do you agree, with each of the statements that it was

true for you or your work environment in the past month. . .”)
on statements referring to perceived work safety (. . .the safety
of employees was well taken care of, . . .you were provided
with protective gear in sufficient quantities, . . .you felt safe
and protected) based on a five-point Likert scale (1—completely
disagree, 2—disagree, 3—neither agree nor disagree, 4—agree,
5—completely agree).

Sleepiness
The Slovenian version of the Epworth Sleepiness Scale (ESS;
Johns, 1992) was used to assess the usual level of daytime
sleepiness. The ESS is a widely used and validated tool, where
respondents report their likelihood of falling asleep in different
daily situations on a four-point scale (0—would never doze,
1—slight chance of dozing, 2—moderate chance of dozing, 3—
high chance of dozing). Final scores are summed, and higher
score indicates greater sleepiness, with score above 10 indicating
excessive daytime sleepiness (Spira et al., 2011).

Statistical Analysis
The data was analyzed using SPSS and R statistical software.
First, we conducted reliability analysis for items assessing sleep
and psychological functioning at work with Cronbach alpha
and McDonald’s omega indexes. Then we performed exploratory
factor analysis in SPSS to identify optimal factor structure. To
establish construct validity, we performed confirmatory factor
analysis using Lavaan package in R. After testing for assumptions,
multivariate linear regression analysis was used to assess the
predictor power of items that were finally added in the model.
We used structural equation modeling in the package Lavaan
referring to Robust Maximum Likelihood to assess the fit of
the models, as some items showed significant deviations from
normality. In our evaluation of the model, we followed the
guidelines proposed by Marsh et al. (2005) and the European
Journal of Psychological Assessment (Schweizer, 2010). Binary
logistic regression analysis was performed in order to investigate
the potential differences among physicians working at COVID-19
entry points and others.

RESULTS

Our study included a representative sample of physicians
working in all 12 geographical regions of Slovenia. The number
of physicians that participated in the study was the highest
for the two regions with the largest population size (Central
Slovenia and the Drava region). Surveys, 1,019, were completed;
nevertheless, after the initial analysis, four participants were
excluded from the analysis, as they have not met the criteria of
being employed either full-time or part-time at the time of the
study (the total number of included participants was n = 1,189).
The majority of physicians included in the sample was employed
full-time (994, 92.55%), and 7.45% (80) of the subjects reported
working part-time or being in a different contractual relationship
(missing = 115). The sample predominantly consisted of female
participants (787, 73%) and a smaller proportion of male
participants (287, 27%), which is in line with the demographics
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TABLE 1 | Demographic and work-related characteristics of physicians
(n = 1,189).

F %

Gender (n = 1,074)

Female 787 73.28

Male 287 26.72

Age (years) (n = 1,074)

25–32 182 16.95

33–40 216 20.11

41–48 224 20.86

49–56 229 21.32

57–64 167 15.55

>65 56 5.21

Geographical region of work (n = 1,074)

Mura region 39 3.63

Drava region 171 15.92

Carinthia 34 3.17

Savinja region 93 8.66

Central Sava 15 1.4

Lower Sava 17 1.58

Southeast Slovenia 52 4.84

Central Slovenia 430 40.04

Upper Carniola 83 7.73

Littoral-inner Carniola 28 2.6

Gorizia 60 5.59

Coastal Karst 52 4.84

Family status (n = 1,074)

Single, divorced, widowed without children 99 9.22

In a relationship or married without children 205 19.09

Single, divorced, widowed with children 65 6.05

In a relationship or married with children 692 64.43

Other 13 1.21

Levels of hospital care (n = 1,074)

Primary hospital 524 48.79

Secondary hospital 284 26.44

Tertiary hospital 266 24.77

Working at Covid-19 entry point (n = 1,180)

Working at Covid-19 319 27.03

Not working at Covid-19 861 72.97

Covid-19 exposure (n = 1,180)

Infected with Covid-19 3 0.25

Close contact with someone infected with Covid-19 153 12.97

Co-workers infected with Covid-19 210 17.78

Nightshift work per month (n = 1,049)

0 days 620 59.33

1–5 days 370 35.41

6–10 days 50 4.78

11–15 days 9 0.86

Absence from work per month (n = 1,049)

0 days 438 41.92

(Continued)

TABLE 1 | Continued

F %

1–5 days 313 29.95

6–10 days 205 19.62

11–20 days 76 7.27

>20 days 13 1.24

Number of respondents on specific items differs due to missing data.

of Slovenian physicians, as the Eurostat (2019) report suggests
that approximately 60% of physicians in Slovenia are women. The
sample included physicians working in all 54 specializations listed
by the Medical Chamber of Slovenia, with the largest sample
of physicians in general practice (224, 20.86%), dental medicine
(130, 12.1%), pediatrics (87, 8.1%), intervention medicine (68,
6.33%), gynecology and obstetrics (68, 6.33%), neurology (41,
3.81%) and anesthesiology, rheumatology, and perioperative
intensive medicine (39, 3.63%). Three hundred five (28.4%)
physicians were diagnosed with chronic illness, 18 (1.68%) with
mental illness, and 8 (0.75%) physicians reported having been
diagnosed with a sleep disorder. The majority of participants
reported they were in a relationship or married with children
(692, 64.43%) or in a relationship without children (205, 19.09%);
a smaller proportion of participants reported they were single,
divorced, or widowed without children (99, 9.22%). The average
age of participants was 45.6 years (SD = 11.56), with the youngest
participant being 25 years of age and the oldest 84 years of age.
As shown in Table 1, the sample was evenly distributed across all
age groups. Three participants included in the sample reported
they were infected, while 153 (12.97%) participants reported they
were in close contact with someone who was infected, and 210
(17.78%) physicians reported that their co-workers were infected
with COVID-19 (Table 1).

Table 2 shows sleep duration and sleepiness of physicians
during the first month of the COVID-19 epidemic in relation to
psychological functioning at work. Overall, the results show that
the majority of physicians slept less than what is recommended
by the American Academy of Sleep Medicine (Watson et al.,
2015), i.e., 6–7 h on workdays (531, 51.5%), and the second largest
group of physicians slept less than 6 h per night (299, 28.9%). On
non-workdays, physicians slept longer on average: the majority
of participants slept for the recommended period of 7–8 h (390,
37.83%) and 8–9 h (227, 22.02%). Nevertheless, a substantial
proportion of physicians reported sleeping between 6 and 7 h per
night (281, 27.16%) or less than 6 h per night (74, 7.18%) on non-
workdays. The largest group of physicians fell in the category of
normal sleepiness according to the Epworth Sleepiness Scale (809,
79.39%) or within mild sleepiness (154, 15.11%), with a smaller
proportion of physicians having moderate (35, 3.43%) or severe
sleepiness symptoms (21, 2.06%). The majority of respondents
needed less than 30 min to fall asleep (722, 70.02%), the second
largest group on average 30–60 (248, 24.05%), and the smallest
group of physicians needed more than 60 min to fall asleep (61,
5.92%). Most physicians experienced night awakening three or
more times a week on average (377, 36.08%), the second largest
group of physicians two or more times a week (311, 29.76%),
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TABLE 2 | Descriptive statistics for sleep dimensions (sleep quality, sleep latency,
and sleep quantity) and daytime sleepiness in the first month of the COVID-19
epidemic (n = 1,189).

Sleep quantity (n = 1,031) f %

Workdaysa

<6 h 299 29

6–7 h 531 51.5

7–8 h 171 16.59

8–9 h 28 2.72

9–10 h 2 0.19

>10 h 1 0.1

Non-work daysa

<6 h 74 7.18

6–7 h 281 27.16

7–8 h 390 37.83

8–9 h 227 22.02

9–10 h 41 3.98

> 10 h 18 1.75

M SD

Frequency of reduced sleep (<5 h)c 2.13 0.89

Sleep latency f %

Average latencyb

<30 min 722 70.02

30–60 min 248 24.05

>60 min 61 5.92

M SD

Frequency of30 min sleep latencyc 1.75 1.1

Sleep qualityc M SD

Night awakening 1.07 1.01

Early waking onset 1.33 1.09

Difficulties falling back asleep after night awakening 1.70 1.09

Nightmares 2.10 0.95

Level of sleepinessd (n = 1,019) f %

Normal 809 79.39

Mild 154 15.11

Moderate 35 3.43

Severe 21 2.06

Pairwise deletion was performed to treat the missing values. a“How long (in hours)
have you slept on average per night during the past month? (0—< 6 h, 1—6–7 h,
2—7–8 h, 3—8–9 h, 4—9–10 h, 5— >10 h).” b“How much time have you needed
on average in the past month to fall asleep? (0—less than 30 min, 1.5—from 30 to
60 min, 3—more than 60 min).” c“In the past month, how often has it occurred to
you on average. . .” (3—never, 2—less than once a week, 1—once or twice a week,
0—three or more times a week). dEpworth sleepiness scale classification: Normal
(0–10), Mild (11–14), Moderate (15–17), Severe (>18).

the third largest group less than once a week (233, 22.3%), while
a small proportion of physicians (10.53%) (110) reported no
incidence of night awakening during the month of the COVID-
19 epidemic. On the other hand, the majority of physicians
reported having no difficulties falling back asleep after nocturnal
awakening during the month of the COVID-19 epidemic (313,
29.95%), or experienced such difficulties less than once a week
(290, 27.75%), with 233 (22.23%) physicians experiencing such

difficulties once or twice a week and 195 (18.66%) experiencing
such difficulties three or more times a week. A majority of
physicians reported having no nightmares in the past month (440,
42.68%) or having them less than once a week (328, 31.81%), with
a smaller proportion of physicians reporting such problems once
or twice a week (186, 18.04%), and three or more times a week
(77, 7.47%). The largest group of physicians fell in the category of
normal sleepiness according to the Epworth Sleepiness Scale (809,
79.39%) or within mild sleepiness (154, 15.11%), with a smaller
proportion of physicians having moderate (35, 3.43%) or severe
sleepiness symptoms (21, 2.06%).

Confirmatory factor analysis showed an adequate fit
of the proposed hierarchical model for sleep scale with
Robust Maximum Likelihood statistics χ2 = 125.61, df = 25,
χ2/df = 5.02, p = 0.000, CFI = 0.96, TLI = 0.94, RMSEA = 0.07,
90% CI (0.05, 0.07), p = 0.02, SRMR = 0.05. The total score
showed good overall reliability (α = 0.79, ω = 0.87) and adequate
reliability of all three subdimensions referring to the parameters
of sleep quantity (α = 0.58, ω = 0.76), quality (α = 0.76,
ω = 0.78), and latency (α = 0.84, ω = 0.87). Moderate positive
correlations between all three dimensions of sleep indicate good
multivariate outcome (r = 0.29–0.46, p < 0.001). Further on, we
investigated the fit of the model for psychological functioning
at work. Exploratory factor analysis indicated potentially three-
dimensional factor structure, with high eigenvalue on first factor
loading indicating potentially hierarchical factor structure. The
model showed adequate fit for a hierarchical structure, and to
improve the model fit, six indicators on latent dimensions were
allowed to co-vary. Maximum likelihood χ2 = 619.02, df = 108,
p < 0.001, χ2/df = 5.73, CFI = 0.95, TLI = 0.93, RMSEA = 0.06,
90% CI (0.06, 0.07), p = 0.001, SRMR = 0.04. Reliability analysis
of the questionnaire showed excellent reliability overall (α = 0.92,
ω = 0.92) and in the specific dimensions of negative affectivity
(α = 0.88, ω = 0.88), negative self-regulatory processes (α = 0.81,
ω = 0.75), and resilience (α = 0.86, ω = 0.85).

The sleep total score showed small negative significant
correlations with the total score of the Epworth Sleepiness Scale
(r = −0.25, p < 0.001), as well as dimensions on sleep quantity
(r = −0.27, p < 0.001), sleep quality (r = −0.25, p < 0.001),
but with a very small, although significant, correlation with
latency (r = −0.06, p < 0.05), indicating the validity of the
measurement. Small to moderate significant positive association
was found between all dimensions of sleep and the average score
of psychological functioning of physicians at work (r = 0.17–
0.46, p < 0.001). Negative moderate relationship was found
between sleep and self-regulatory failures (r = −0.34, p < 0.001)
as well as negative affectivity (r = −0.41, p < 0.001), while
resilience has shown to be positively related to sleep (r = 0.29,
p < 0.001). Psychological functioning of physicians at work
was negatively associated to physicians’ total score on sleepiness
(r = −0.25, p < 0.001). A lower score on sleep parameters
and a higher score on daytime sleepiness was positively related
to the incidence of physicians’ individual compromised safety
at work (r = −0.14, p < 0.001; r = 0.12, p < 0.001,
respectively); similarly, a significant negative relationship was
found between psychological functioning at work and incidences
of compromised safety (r = −0.27 to −0.29, p < 0.001) as well

Frontiers in Psychology | www.frontiersin.org 6 February 2021 | Volume 11 | Article 569324646

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-569324
February

9,2021
Tim

e:18:17
#

7

Zupancic
etal.

S
leep,S

afety,and
W

ork
ofP

hysicians

TABLE 3 | Means (M), Standard Deviations (SD), Alpha (α), Omega (ω), and Pearson Correlations between (sub)dimensions of sleep, psychological functioning at work, sleepiness, perceived work safety, medical
errors, and compromised safety during the first month of the COVID-19 epidemic (n = 1,189).

M SD α ω 1 2 3 4 5 6 7 8 9 10 11 12 13 14

1 Sleep (n = 1,031) 16.83 5.75 0.78 0.87 –

2 Sleep quantity 6.42 2.53 0.59 0.76 0.71*** –

3 Sleep quality 6.2 3.17 0.76 0.78 0.84*** 0.31*** –

4 Sleep latencya 4.21 1.85 0.84 0.87 0.7*** 0.29*** 0.46*** –

5 Epworth daytime
sleepiness
(n = 1,019)

7.07 4.23 0.9 0.89 −0.25*** −0.27*** −0.21*** −0.06* –

6 Perceived work
safetyb (n = 1,118)

2.83 1.11 0.9 0.89 0.16*** 0.11*** 0.15*** 0.09** −0.09** –

7 Psychological
functioning at
workc (n = 1,189)

3.48 0.68 0.92 0.92 0.42*** 0.17*** 0.45*** 0.3*** −0.25*** 0.31*** –

8 Self-regulatory
failures

2.25 0.66 0.81 0.75 −0.34*** −0.14*** −0.37*** −0.23*** 0.25*** −0.22*** −0.88*** –

9 Resilience 3.55 0.78 0.86 0.85 0.36*** 0.14*** 0.39*** 0.25*** −0.19*** 0.3*** 0.85*** −0.62*** –

10 Negative affectivity 2.98 0.94 0.92 0.92 −0.41*** −0.17*** −0.43*** −0.3*** 0.2*** −0.31*** −0.89*** 0.66*** −0.65*** –

Medical errorsd

(n = 1,118)
0.30 0.57

11 . . . You make a
medical error due
to exhaustion.

1.33 0.55 −0.15*** −0.07* −0.14*** −0.12*** 0.1** −0.11*** −0.33*** 0.38*** −0.25*** 0.22*** – –

12 . . . You make a
life-threatening
medical error.

1.04 0.2 −0.02 0.01 −0.04 0.01 −0.03 0.02 −0.12*** 0.12*** −0.13*** 0.07* 0.28***

Compromised
safetyd (n = 1,118)

0.54 0.56

13 . . . Your actions
endanger your own
safety.

1.69 0.8 −0.15*** −0.1** −0.14*** −0.08* 0.12** −0.31*** −0.29*** 0.25*** −0.23*** 0.27*** 0.26*** 0.14*** –

14 . . . Your actions
endanger safety of
other employees.

1.23 0.49 −0.09** −0.02 −0.12** −0.07* 0.08** −0.12*** −0.27*** 0.29*** −0.2*** 0.2*** 0.39*** 0.23*** 0.42*** –

Pairwise deletion was performed to treat the missing values. aHigh score on sleep latency dimension meant lower time to fall asleep. bThe average score was calculated for perceived work safety. Physicians rated their
level of agreement on items assessing their perception of safety (1—completely disagree, 2—disagree, 3—neither agree nor disagree, 4—agree, 5—completely agree). cThe average score for psychological functioning
at work was calculated and transformed on the positive continuum. “In the past month, how often did you at work. . .” (1—never, 2—rarely, 3—sometimes, 4—often, 5—very often). dThe average score was calculated
for medical errors and compromised safety. “In the past month, how often on average did.” (1—never, 2—less then or once a week, 3—two or three times a week, 4—three or more times a week). *p < 0.05. **p < 0.01.
***p < 0.001.
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FIGURE 2 | Relationship between sleep and psychological functioning at work, for groups of physicians working at COVID-19 entry points (n = 319) and other
physicians (n = 861).

TABLE 4 | Multiple linear regression investigated the effects of sleep, sleepiness, perceived work safety, and working at a COVID-19 entry point on physicians’
psychological functioning at work (n = 1,189a).

Standardized coefficients Unstandardized coefficients

Model B SE β p R2 1R2 F p

1 Sleep total score 0.05 0.06 0.43 0.000 0.18 0.18 223.84 0.000a

2 Sleep total score 0.05 0 0.39 0.000 0.2 0.02 127.42 0.000b

Epworth sleepiness total score −0.02 0.01 −0.15 0.000

3 Sleep total score 0.04 0 0.35 0.000 0.26 0.06 115.91 0.000c

Epworth daytime sleepiness total score −0.02 0 −0.13 0.000

Perceived work safety 0.15 0.02 0.24 0.000

Pairwise deletion was performed to treat missing values. adf1 = 1, df2 = 1,017. bdf1 = 2, df2 = 1,016. cdf1 = 3, df2 = 1,015.

as incidences of medical errors reported (r = −0.12 to −0.33,
p < 0.001). The dimension of self-regulatory failures, specifically,
was positively related to more compromised safety reported
(r = 0.25–0.29, p < 0.001), with a significant positive moderate
correlation between self-regulatory failures and medical errors
committed due to exhaustion (r = 0.38, p < 0.001) and a
small significant correlation to life-threatening medical errors
(r = 0.12, p < 0.001). A significant negative relationship was
found between resilience and compromised safety (r = −0.2 to
−0.23, p < 0.001) and medical errors (r = −0.13 to −0.25,
p < 0.001). A significant positive relationship was found between
negative affectivity and compromised safety, which was higher
for individual compromised safety (r = 0.2–0.27, p < 0.001), as

well as for medical errors due to exhaustion (r = 0.2, p < 0.001).
Furthermore, perceived work safety at the time of the COVID-
19 epidemic was significantly related to lower psychological
functioning at work (r = −0.31, p < 0.001), lower compromised
safety (r = −0.26 to −0.39, p < 0.001), and lower number of
life-threatening medical errors (r =−0.11, p < 0.001) (Table 3).

As can be seen in Figure 2, there is an indication of
weak positive linear relationship between the total score on
sleep and the average psychological functioning at work. The
group of physicians who worked at a COVID-19 entry point
had consistently lower scores on psychological functioning at
work for each score on sleep than physicians who did not. To
investigate the relationship further, we performed multiple linear
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FIGURE 3 | Structural equation model showing the influence of sleep on psychological functioning at work, compromised safety and medical errors. Coefficients
represent standardized estimates (n = 1,189). Statistical significance levels *p < 0.05, **p < 0.01, ***p < 0.001.

regression analysis (Table 4). All predictors were significant
predictors, and sleep proved to be the strongest predictor of
an increase in the physicians’ psychological functioning at work
(β = 0.43, p < 0.001, R2 = 0.18, p < 0.001). When the total score
on sleepiness was added, the model showed a small significant
improvement (1R2 = 0.02). Physicians that experienced more
daytime sleepiness showed a significant decrease in their
psychological functioning at work (β = −0.13, p < 0.001), while
positive perception of work safety at the time of the COVID-19
epidemic increased physicians’ psychological functioning at work
(β = 0.24, p < 0.001) and provided improvement to the model
(R2 = 0.26, 1R2 = 0.06, p < 0.001).

First, we investigated the predictor power of sleep and its
effects on psychological functioning at work. To improve the
model fit we allowed five covariances and one covariance between
latent dimensions. Robust Maximum Likelihood statistics
χ2 = 1,142.06, df = 386, p = 0.000, χ2/df = 2.95, CFI = 0.93,
TLI = 0.92, RMSEA = 0.04, p = 1, 90% CI (0.04, 0.05),
SRMR = 0.06, showed adequate fit to the hypothesized structure.
Structural equation modeling showed that latent dimension of
sleep significantly predicted a decrease in negative psychological
functioning at work [a = −0.63, p < 0.001, 95% CI (−0.95,
−0.66), B = −0.8, SE = 0.08]. However, contrary to the
expectations, there were no significant direct effects of sleep on
the incidences of compromised safety [b = 0.08, p > 0.05, 95% CI
(−0.08, 0.25), B = 0.09, SE = 0.09] and medical errors [c = 0.06,
p > 0.05, 95% CI (−0.1, 0.21), B = 0.06, SE = 0.09]. Negative
psychological functioning at work, on the other hand, increased

the incidences of medical errors [d = 0.46, p < 0.001, B = 0.4,
SE = 0.07, 95% CI (0.32, 0.6)] and compromised safety [e = 0.47,
p < 0.001, B = 0.39, SE = 0.07, 95% CI (0.27, 0.53)]. Sleep
had indirectly, by decreasing negative psychological functioning
at work, decreased incidences of medical errors [ae = −0.32,
p < 0.001, SE = 0.06, 95% CI (−0.39, −0.19)] and compromised
safety (ad = −0.33, p < 0.001, B = −0.32, SE = 0.06, 95%
CI (−0.39, −0.2)]. Significant covariances were found between
medical errors and compromised safety [f = 0.62, p < 0.001,
B = 0.62, SE = 0.08, 95% CI (0.47, 0.78)]. This shows, partial
support for the hypothesized model, with better sleep directly
decreasing negative psychological functioning at work, and by
doing so indirectly decreasing the incidences of compromised
safety and medical errors (Figure 3).

We tested the second model when perceived work safety
was added into the model. To improve the model fit, nine
covariances between indicators and one on latent dimensions
of medical errors and compromised safety. The model was
within the recommended standards with Robust Maximum
Likelihood statistics χ2 = 1,336.27, df = 484, p = 0.000, χ2/df
2.77, CFI = 0.94, TLI = 0.93, RMSEA = 0.04, p = 1, 90% CI
(0.04, 0.05), SRMR = 0.06, showing adequate fit to the data.
Perceived work safety at the time of the Covid-19 epidemic has
shown significant improvement in sleep [a = 0.19, p < 0.001,
95% CI (0.1, 0.28), B = 0.19, SE = 0.05], and reduction
in negative psychological functioning at work [c = −0.33,
p < 0.001, 95% CI (−0.33, −0.19), B = −0.35, SE = 0.05]
and incidences of compromised safety [f = −0.26, p < 0.001,
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FIGURE 4 | Structural equation model, showing the influence of sleep and perceived work safety on negative psychological functioning at work, compromised
safety, and medical errors during the first month of the COVID-19 epidemic. Coefficients represent standardized estimates (n = 1,189). Statistical significance levels
*p < 0.05, **p < 0.01, ***p < 0.001.

95% CI (−0.33, −0.19), B = −0.25, SE = 0.05]. Sleep predicted
significantly less negative psychological functioning at work
[b = −0.57, p < 0.001, 95% CI (−0.64, −0.5), B = −0.75,
SE = 0.07], while negative psychological functioning at work
caused a significant increase in medical errors [e = 0.31,
p < 0.001, 95% CI (0.27, 0.47), B = 0.37, SE = 0.05] and
compromised safety [d = 0.44, p < 0.001, 95% CI (0.35, 0.54),
B = 0.31, SE = 0.05]. Significant co-variances were found
between compromised safety and medical errors [g = 0.62,
p < 0.001, 95% CI (0.46, 0.78), B = 0.62, SE = 0.08]. In the
same way, as in the previous model, sleep had indirectly, by
decreasing negative psychological functioning at work, increased
the likelihood of medical errors [bd = −0.26, p < 0.001, 95%
CI (−0.26, −0.14), B = −0.28, SE = 0.08] and compromised
safety [be = −0.25, p < 0.001, 95% CI (−0.32, −0.19),
B = 0.11, SE = 0.02]. Different to the expectations, perceived
work safety has shown a small, however significant, indirect
effect by decreasing negative psychological functioning on the
incidences of medical errors [cd = −0.12, p < 0.001, 95% CI
(−0.16, −0.06), B = −0.1, SE = 0.03]. The model supports the
hypothesized model, showing perceived work safety as having
important direct influence on improving sleep, reducing negative
psychological functioning at work, compromised safety, and
medical errors (Figure 4).

Binary logistic regression analysis was performed to
investigate how sleep, psychological functioning at work,
sleepiness, and perceived work safety differed between physicians
working at COVID-19 entry point and others. Hosmer and
Lemeshow test showed adequate fit to the data χ2 (8) = 5.99,
p = 0.645, explaining 9.2% of total variance (Nagelkerke
R2 = 0.92). Based on Wald statistics, physicians that worked at
COVID-19 entry point were 1.26 times more likely to wake up
during the night (p < 0.05), 1.25 times more likely to experience
nightmares (p < 0.05), and 0.77 more likely to sleep less than
5 h per night (p < 0.01). Physicians working at COVID-19 entry
points had significantly lower levels of psychological functioning
at work (p < 0.001) (Table 5).

DISCUSSION

To our knowledge, no prior studies have investigated how
physicians’ sleep and perceived work safety during the first month
of the COVID-19 epidemic could have impacted physician
psychological functioning at work and the role they had in
ensuring patient and physician safety. Physicians working at a
COVID-19 entry points were more likely to wake up during the
night, have nightmares, and sleep less than 5 h per night. This
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TABLE 5 | Descriptive statistics and binary logistic regression for sleep, psychological functioning at work, sleepiness, and perceived work safety for groups of
physicians working at COVID-19 entry point and other physicians (n = 1,019).

COVID-19 entry point
physicians M (SD)

Other physicians M (SD) B SE Wald p Exp (B)

Sleep duration (n = 1,031)

Sleep workdaysa 0.81 (0.72) 1 (0.78) −0.13 0.12 1.18 0.277 0.88

Sleep non-workdaysa 1.87 (0.97) 1.97 (1.04) 0.06 0.08 0.53 0.468 1.06

Average sleep latencyb 2.38 (0.97) 2.49 (0.85) 0.01 0.12 0.01 0.915 1.01

fc (n = 1,031)

. . . Needed more than 30 min to fall
asleep.

1.62 (1.15) 1.8 (1.08) −0.08 0.1 0.61 0.434 0.92

. . . Woke up in the middle of the night. 1.09 (1.02) 1.07 (1) 0.23 0.09 5.61 0.018 1.26

. . . Woke up too early. 1.19 (1.09) 1.38 (1.09) −0.13 0.1 2.14 0.976 0.88

. . . Had difficulties falling back asleep
after night awakening.

1.62 (1.14) 1.73 (1.08) 0 0.09 0 0.010 1

. . . Experienced nightmares. 2.12 (0.92) 2.09 (1.07) 0.23 0.09 6.62 0.006 1.25

. . . Slept less than 5 h. 1.94 (0.92) 2.2 (0.87) −0.25 0.09 7.41 0.243 0.78

6Epworth daytime sleepiness
(n = 1,019)

7.65 (4.48) 6.84 (4.11) 0.02 0.02 1.36 0.000 1.02

Psychological functioning at work
(n = 1,189)

3.32 (0.7) 3.53 (0.67) 0.13 0.13 25.7 0.000 0.52

Perceived work safety (n = 1,118) 2.91 (1.15) 2.81 (1.09) 0.07 0.07 12.24 0.11 1.28

Pairwise deletion was performed to treat the missing values. a“How long (in hours) have you slept on average per night during the past month? (0—< 6 h, 1—6–7 h,
2—7–8 h, 3—8–9 h, 4—9–10 h, 5— >10 h).” b“How much time have you needed on average in the past month to fall asleep? (0—less than 30 min, 1.5—from 30 to
60 min, 3—more than 60 min).” c“In the past month, how often has it occurred to you on average. . .” (3—never, 2—less than once a week, 1—once or twice a week,
0—three or more times a week).

supports previous findings on medical staff from Wuhan, China,
which showed that medical staff working in isolation unit had
1.71 times higher probability of reporting insomnia symptoms
(Zhang et al., 2020). Similarly, our findings showing higher
incidences of nightmares among healthcare workers working at
COVID-19 entry points support previous research that suggests
nightmares present one of the symptoms of post-traumatic stress
disorder (Campbell and Germain, 2016; Rangachari and Woods,
2020), with healthcare workers working directly with COVID-
19 patients reporting significantly more PTSD symptoms in
comparison to other healthcare workers (Johnson et al., 2020).

Our results show that the majority of physicians slept less
than what is recommended by the American Academy for Sleep
Medicine and Sleep Research Society (Watson et al., 2015).
Physicians, 28.9%, are under the influence of sleep deprivation
on workdays, which is concerning, as previous research suggests
that sleep restriction of 6 h per night contributes to cognitive
performance deficits equivalent to two nights of total sleep
deprivation (Van Dongen et al., 2003). Sleep and perceived work
safety, both had a preventative role in ensuring that physicians
maintain good levels of psychological functioning at work
even during the crisis. Contrary to the expectations, no direct
effect was found of sleep on compromised safety and medical
errors. Nevertheless, sleep, by decreasing negative psychological
functioning at work, decreases incidences of committing adverse
and potentially fatal incidents, such as compromised safety and
medical errors. Our findings are therefore, only partial in line
with previous research linking sleep deprivation to increase in

medical errors and compromised safety (Barger et al., 2006;
Lockley et al., 2007; Smith and Plunkett, 2019). However, they
provide support for theoretical propositions placed forward
by Barnes (2012) on sleep involvement in the processes of
self-regulation.

Physicians that slept well in the first month of the COVID-
19 epidemic experienced less self-regulatory failures at work,
had lower negative affectivity, and were able to remain resilient
while working. This provides support for previous findings
linking sleep to better cognitive and emotional self-regulation
(Hagger et al., 2010; Barnes, 2012; Rosales-Lagarde et al.,
2012; Krizan and Hisler, 2016; Palmer and Alfano, 2017),
decrease in negative affectivity (Zohar et al., 2005; Deliens
et al., 2014), and better resilience (Pedersen et al., 2015).
Furthermore, our research shows the importance sleep plays
in preventing cognitive failures that have shown, similar to
our findings, negative impact on safety (Brossoit), as well as
in emotional regulation, which works in prevention of self-
injury (You et al., 2018) and can provide additional support
to models such as Croskerry et al. (2010) that link emotional
state of physicians as important in ensuring better judgment,
decision making, and patient safety. By testing the hypothesized
model, our findings showed that when perceived work safety
was added into the second model, the model showed significant
improvement, with perceived work safety being linked to better
sleep, lower level of negative psychological functioning at work,
and higher incidences of compromised safety reported by
physicians. These findings support the previous research that
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linked worries of personal safety and transmitting the disease to
family members to reduction in sleep health during the COVID-
19 pandemic (Singh et al., 2020). No significant differences
were found in physicians’ evaluation of perceived work safety
between a group of physicians working at COVID-19 entry
point and others.

Our study included a large sample of physicians and carries
some important implications in terms of work settings and
crisis management. Even though the Sleep and Psychological
Functioning at Work Scale requires modifications, further
validation and small sensitivity improvements, its psychometric
properties, and established construct validity imply good
potential for future research and monitoring purposes. By
using retrospective self-reports, we were able to reach a large
sample of physicians across Slovenia, which would have been
otherwise very difficult to obtain due to quarantine restrictions
imposed by the government such, as restriction of movement
between municipalities and social distancing (Uradni List Rs
št 38, 2020). It provided us with an insight into physicians’
subjective perception of sleep, which can still provide a
valuable information about sleep (Ibanez et al., 2018). In the
interpretation of our findings, there are some limitations to
consider. Previous studies show that retrospective self-reports
are prone to distortion by memory recall and motives to
provide biased responses (Stone et al., 2009), since respondents
tend to overestimate sleep duration (Lauderdale et al., 2008),
Findings by Van Dongen et al. (2003) suggest that participants
are largely unaware of the increasing cognitive deficits in
chronic sleep condition (<6 h sleep), which can lead to
underreporting in work-related measures and could explain why
no direct relationship was found between sleep, medical errors,
and compromised safety. To further validate our findings, we
suggest that convergent validity is established by comparing
our measure and findings with objective measures such as
actigraphy (Sadeh, 2011) or results on psychomotor-vigilance
task (Wilkinson and Houghton, 1982) that are frequently
used in order to objectively measure sleep and its effects
(Loh et al., 2004). Our study measured potential cumulative
effects based on theoretical propositions and research placed
forward by organizational researchers that suggest both sleep
quantity and quality play an important role in ensuring self-
regulation, as well as optimal states, behaviors, and attitudes
at work (Barnes, 2012; Crain et al., 2018; Pilcher and Morris,
2020). It does not, however, differentiate between the effects
of sleep on workdays vs. non-workdays, changes in sleep
duration, and specific items on sleep quality, such as sleep
fragmentation and nightmares in investigating its effects on
psychological functioning at work. Our study has not included
a sufficient sample of long sleepers in order to investigate
the effects of long sleep on psychological functioning at
work. Research, for example, shows that sleeping longer
than 9 h per night may be appropriate for young adults
or individuals recovering from sleep debt (Watson et al.,
2015). It can, however, reduce cognitive functioning (Kronholm
et al., 2009) and is associated with depression (Patel et al.,
2006), which is why we propose future studies on larger
sample sizes, recruiting longer sleepers to differentiate for

potential effects of long sleep on physicians’ psychological
functioning at work.

Based upon our findings, training could be designed that
would help physicians, identify and change potential outcomes
of cognitive failures, regulate emotions, and remain resilient in
difficult situations. Further research is needed, to see how crisis
management during the first month of COVID-19 epidemic,
could have impacted physicians’ sleep and psychological
functioning at work differently, as it would have had in normal
circumstances. In the future, special care should be taken to see
how medical guidelines can be updated to better protect safety
and sleep of physicians.

CONCLUSION

Working at Covid-19 entry points increased the likelihood of
sleep awakening during the night, nightmares, occurrences of
sleep lower than 5 h, and lower psychological functioning at
work. However, this can be problematic, as sleep and safety
both play an important role in reducing negative psychological
functioning at work and, by doing so, decreasing the likelihood
that physicians will enact negative and potentially fatal incidents
during the pandemic, such as compromised safety and medical
errors. Further studies should be taken to see how medical
guidelines can be adapted, to ensure physicians receive enough
sleep and that their safety is protected.
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Efforts to contain the spread of the coronavirus emphasize the central role of citizens’
compliance with self-protective behaviors. Understanding the processes underlying the
decision to self-protect is, therefore, essential for effective risk communication during the
COVID-19 pandemic. In the present study, we investigate the determinants of perceived
threat and engagement in self-protective measures in the United Kingdom, Italy, and
Austria during the first wave of the pandemic. The type of disease (coronavirus vs.
seasonal flu) and the type of numerical information regarding the disease (number of
recovered vs. number of dead) were manipulated. Participants’ cognitive and emotional
risk assessment as well as self-reported engagement in protective behaviors were
measured. Results show that worry was the best predictor of perceived threat in all
countries. Moreover, a path analysis revealed that worry and perceived threat serially
mediated the effect of type of disease on engagement in self-protective behaviors. The
numerical framing manipulation did not significantly impact behavior but had a direct
effect on worry and an indirect effect on perceived threat. These results are in line with
theoretical accounts that identify emotions as a central determinant for risk perception.
Moreover, our findings also suggest that effective risk communication during the COVID-
19 pandemic should not stress comparisons to other, well-known viral diseases, as this
can ultimately reduce self-protective behaviors.

Keywords: risk perception, precautionary behaviors, coronavirus outbreak, pandemic, COVID-19, framing,
emotions

INTRODUCTION

At the end of 2019, a new coronavirus, known as SARS-CoV-2, rapidly spread from Wuhan, China
to the rest of the world, causing the most significant health emergency in recent history. In the
absence of a vaccine and effective cures, governments had to rely on non-pharmaceutical (i.e.,
behavioral) interventions to “flatten the curve” of infections.
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Unprecedented public policies (e.g., nationwide lockdowns,
travel restriction, social distancing) and preventive behaviors
(e.g., wearing a face mask, frequent handwashing with soap) have
been stressed by the (World Health Organization, 2020) and
were implemented to varying degrees by governments to combat
the pandemic. However, the effectiveness of these measures is
higher when policies and behaviors are adopted in combination,
are implemented promptly, and when citizens’ adherence is
nearly universal (Eikenberry et al., 2020; Hsiang et al., 2020;
Stutt et al., 2020).

Understanding the drivers of preventive behaviors is,
therefore, paramount to boost compliance and increase the
effectiveness of containment measures through adequate health
campaigns. The general aim of our study is to investigate how
emotional reactions and perceived threat influence engagement
in self-protective behaviors during the COVID-19 pandemic
and if these factors can be affected by media communication
content (e.g., information about the type for the disease and
the number of affected people). Our study was inspired by the
media communication during the early stages of the pandemic,
which often highlighted the comparison of the coronavirus to the
seasonal flu and was selective in which numbers were presented to
describe the pandemic (e.g., initially only the number of affected
as well as the number of dead were presented, but not the
number of recovered).

Perceived Threat and Preventive
Behaviors
The literature in the health-risk domain considers the subjective
perception of a threat to be a major driver of people’s preventive
actions. Models such as the Health Beliefs Model (HBM;
Hochbaum et al., 1952; Rosenstock, 1960, 1974) and Protection
Motivation Theory (PMT; Rogers, 1975; Prentice-Dunn and
Rogers, 1986; Rogers and Prentice-Dunn, 1997) include threat
perception as a key factor in motivating people toward preventive
behaviors. Specifically, the perception of a threat is positively
related to people’s intention to undertake protective actions
(Brewer et al., 2007; Sheeran et al., 2014). Studies on previous
infectious disease outbreaks such as SARS, swine flu, and
MERS show a direct association between perceived threat and
adherence to mitigating measures (de Zwart et al., 2009; Leppin
and Aro, 2009; Rubin et al., 2009; Kim and Song, 2017).
Following these theoretical approaches and previous studies, in
our research, we define “perceived threat” as the multiplication of
two dimensions: the perceived likelihood of contracting a disease
(i.e., vulnerability to a hazard) and the perceived severity of it
(i.e., perceived negative consequences of a hazard). Consistent
with the literature, we expect to find that higher perceived threat
will be associated with higher engagement in self-protective
behaviors (H1).

Emotional Reactions
A possible limitation of the HBM and PMT models is that
they do not adequately account for the role of emotions in
perception of threat and risk judgments (Leppin and Aro,
2009). This underestimation of affective reactions can explain

the modest associations found between perceived threat and
behaviors (Leppin and Aro, 2009; Sheeran et al., 2014). According
to frameworks such as the dual-process models (Kahneman
and Frederick, 2002; Evans, 2008) and the “risk as feelings”
approach (Slovic et al., 2004), feelings and emotions can have a
predominant role in guiding information processing underlying
the perception of risk and benefits (Finucane et al., 2000; Lerner
and Keltner, 2000; Loewenstein et al., 2001; Slovic et al., 2002,
2004; Lerner et al., 2003; Peters et al., 2006b; Slovic and Peters,
2006; Sjöberg, 2007; Vacondio and Dickert, 2020). According to
this view, emotional reactions come prior to and can direct risk
judgments and behavioral reactions.

The role of emotions could be even more prevalent in a
highly threatening situation, such as the coronavirus pandemic,
due to the lack of clear and precise information (Leppin and
Aro, 2009). Indeed, studies on previous pandemics have shown
that negative emotions (e.g., worry, anxiety) are correlated with
preventive behaviors (Brug et al., 2004; Rubin et al., 2009; Setbon
and Raude, 2010; Goodwin et al., 2011). Based on these findings
and in line with the role of emotions in the risk as feelings
framework, we expect that higher negative emotional reactions
(i.e., worry) will be associated with higher perceived threat (H2).
We also hypothesize that higher negative emotional reactions
will be associated with higher engagement in self-protective
behaviors (H3).

Type of Threat
Emotional reactions and threat perception can be amplified
or attenuated by specific characteristics of the hazard itself
and how it is communicated. Characteristics such as perceived
dreadfulness, controllability, and familiarity are among the most
relevant ones (Fischhoff et al., 1978). Moreover, the coverage
and the framing of the hazard in the media can influence
these characteristics by making the threat and specific facets of
it more salient and available in people’s minds (Tversky and
Kahneman, 1973). For example, during the initial stage of the
pandemic, the media often compared the coronavirus to the
seasonal flu virus. However, while the two viruses share a similar
symptomatology and behavioral interventions to reduce their
spread (e.g., isolation, washing hands, distancing), they differ
in other regards both from the medical and the psychological
perception of the disease (Cowling et al., 2020; Haas, 2020).
Medically, the lack of immunity and higher death rates in
some subpopulations makes the coronavirus potentially more
dangerous than the seasonal flu. Psychologically, at least at the
beginning of the pandemic, the seasonal flu represented a more
familiar and less dreadful hazard than the coronavirus.

Research showed that higher familiarity may produce an
undervaluation of the risk because of the normalization of its
presence in people’s life. Similarly, higher dread might cause an
overvaluation of a threat by eliciting instinctive and negative
emotional reactions (Slovic, 2000). Research on the availability
heuristic suggests that heavy media coverage of a particular
threat, such as the one related to the coronavirus, can make
people overestimate the probability of death and increase the
perception of risk of that specific hazard (Tversky and Kahneman,
1973; Lichtenstein et al., 1978; Cowling et al., 2020).
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In sum, we expect to find that participants in our study will
perceive higher worry (H4), higher perceived threat (H5), and will
report higher engagement in self-protective behaviors (H6) when
faced with information about the coronavirus (vs. seasonal flu).
Moreover, we expect that the effect of the type of viral disease on
engagement in self-protective behaviors will be serially mediated
by both worry and perceived threat in line with the risk as feelings
framework (H7).

Type of Numerical Frame
By selecting and promoting (i.e., framing) some information
rather than all information, the media can make some aspects of
a story more or less salient and, in turn, bias people’s assessment
of the threat (Entman, 1993). During the first stages of the
coronavirus outbreak, for example, the media focused more on
the information regarding the number of deaths (negative or loss
frame) than the numbers of those who recovered (positive or gain
frame; Hameleers, 2020).

Research in the health domain suggested that gain and
loss framing can differently influence people’s decisions and
behaviors, with gain frames being more effective in the context of
preventive behaviors and loss frames being more effective in the
context of health-promoting (e.g., screening) actions (Rothman
and Salovey, 1997). However, reviews on different types of health
behaviors are inconsistent in their findings and report little or
contradictory effects of the two types of framing (O’Keefe and
Jensen, 2007, 2009; Akl et al., 2011; Gallagher and Updegraff,
2012; O’Keefe and Nan, 2012). These inconsistencies extend also
to research on the actual pandemic in which negative framing was
found to be more effective in promoting action (Van Bavel et al.,
2020), while other studies reported the opposite effect finding
positive framing to be associated with higher support for strict
preventive measures such as the lockdown (Hameleers, 2020).

However, in judgment and decision-making literature,
evidence has been found regarding the ability of gain and
loss frames to affect people’s emotional reactions. Gain frames
generally elicit more positive emotional reactions, while loss
frames elicit negative ones (Druckman and McDermott, 2008;
Nabi et al., 2020). A recent meta-analysis (Nabi et al.,
2020) highlighted also that emotional reactions mediate the
relationship between the framing of a message and behavioral
effects. This interpretation is in line with studies on the
coronavirus pandemic investigating emotional reactions to
positive and negative frames, including specific emotions such as
frustration, fear, and powerlessness (Hameleers, 2020).

In the present study, we expect that providing negative
numerical information (i.e., dead) vs. positive information
(i.e., recovered) will lead participants to report higher levels
of worry (H8), perceived threat (H9), and engagement in self-
protective behaviors (H10). We also hypothesize, in line with
the risk as feelings framework, that worry, and perceived threat
will mediate the effect of the frame on the engagement in self-
protective behaviors (H11).

Lastly, we also assessed several trait individual differences
(subjective knowledge, trait emotional intelligence, conspiracy
beliefs, trust in politics, media, and science) that have previously
been linked to preventive actions in health-related decisions and

studies on previous pandemics. Those individual differences were
included with an exploratory purpose and are presented in the
Supplementary Materials (see Sections 1, 3).

MATERIALS AND METHODS

Participants
A total of 731 undergraduate students from Italy, Austria, and
the United Kingdom participated in the study. Participants
were excluded from the analysis if they (1) took either more
or less than three standard deviations from the average time
to complete the survey (N = 12), (2) did not fully complete
the study (N = 110), or (3) failed the manipulation check
(N = 62). Hence, the total sample comprises 547 participants
(Table 1). Participants were recruited from a subject pool at
the University of Trento (Italy) and the Behavioral Lab at
Queen Mary University of London (United Kingdom), while the
Austrian sample was recruited as part of a large undergraduate
lecture at the University of Klagenfurt (Austria). They all received
credits for their participation in the study. Ethical principles
were respected following the Declaration of Helsinki and all
participants provided their informed consent.

Design and Procedure
Data collection took place online from 11th to 18th of April,
2020. At that time, the three countries were all in a nationwide
lockdown, even though it was implemented at different times and
the rate of infections and mortality varied across the countries.

Participants in the three countries received an invitation via
email to partake in a study about risk perception of diseases
and public policies and were randomly assigned to one of
the experimental conditions, resulting in a 2 (Viral Disease:
coronavirus vs. seasonal flu) × 2 (Frame: positive vs. negative)
× 3 (Country) between-subject design.

After reading the informed consent form and agreeing to
take part, participants read a short text created to simulate the
information provided by the media regarding one of the two viral
diseases (coronavirus or seasonal flu). The term “coronavirus”
was used instead of “COVID-19,” as it was prevalently used in the
media at that time. In the positive frame condition, the number of
people recovered from the viral disease was presented alongside

TABLE 1 | Sample composition by Country.

Italy Austria United Kingdom

Female 58.4% 81.5% 68.8%

Mean age Mage = 25.9 years,
SD = 8.47

Mage = 25.5 years,
SD = 8.40

Mage = 23.4 years,
SD = 5.20

Condition A 44 (26.5%) 56 (32.4%) 53 (25.5%)

Condition B 46 (27.7%) 48 (27.7%) 68 (32.7%)

Condition C 39 (23.5%) 38 (22%) 41 (19.7%)

Condition D 37 (22.3%) 31 (17.9%) 46 (22.1%)

Italy N = 166, Austria N = 173, United Kingdom N = 208. Condition A: coronavirus-
positive frame; Condition B: coronavirus-negative frame; Condition C: seasonal flu-
positive frame; Condition D: seasonal flu-negative frame.
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the total number of people infected between October and March.
The number of dead was used in the negative frame condition.

Participants’ emotional reactions and perceived threat of the
viral disease, the public policies implemented by their national
government, and the way the national media communicates
about the disease were assessed. Perceived usefulness and
dangerousness of the public policies and media communication
were also assessed. Moreover, participants were asked how often
they engage in self-protective behaviors (e.g., washing hands,
coughing and sneezing in a tissue or flexed elbow). Participants
in the coronavirus condition received information and answered
questions referring only to COVID-19, while in the seasonal
flu condition they received information and answered questions
referring only to the seasonal flu. A manipulation check was also
introduced before the demographic questions to confirm that
participants had paid attention during the survey. The survey
took around 20 min to complete.

The study design, manipulations, sample size, emotional
reactions, and threat perception as main dependent variables
were pre-registered on AsPredicted1. The texts for each
condition and the items in English, German, and Italian
are in the Supplementary Materials (see Section 2 and
Supplementary Tables S1,S2). The datasets for the three
countries are available on the OSF platform and are accessible
through the following link: https://osf.io/uwv6r/?view_only=
855c79250de8442b964f1bbd2f41626b.

Materials
Emotional Reactions
Participants’ emotional reactions were assessed by asking how
much they felt worried about the (1) viral disease, (2) public
policies, and (3) media communication on a scale from 0
(Not worried) to 10 (Very worried). A new variable called
“Worry” was created by combining the three items (Cronbach’s
αUK,AT,IT > 0.765).

Perceived Threat
To investigate participants’ perceived threat of the viral
disease, the subjectively perceived likelihood of infection
and perceived severity of the disease were assessed on a
scale from 1 (Extremely low/Not dangerous at all) to 7
(Extremely high/Very dangerous). In line with studies on
previous pandemics and Protection Motivation Theory, we
created a variable called “Perceived threat” by multiplying
the perceived severity of the disease by the subjectively
perceived likelihood of infection (de Zwart et al., 2009;
Leppin and Aro, 2009; Chang et al., 2016). To normalize
the distribution of the new variable we performed a square
root transformation. Thus, the new variable “Perceived threat”
resulted in a scale from 1 (Low) to 7 (High). Perceived
dangerousness and perceived usefulness of the public policies
and the media communication were also assessed (1) in
general, (2) for the national economy, (3) for the national
social-emotional climate, and (4) for individuals’ physical
health using a scale from 1 (Not dangerous/useful at all)

1https://aspredicted.org/76tj5.pdf

to 7 (Very dangerous/useful). For each variable, one scale
that included the four relevant items was created (Danger
public policies: Cronbach’s αUK,AT,IT > 0.791; Danger media
communication: Cronbach’s αUK,AT,IT > 0.886; Usefulness
public policies: Cronbach’s αUK,AT,IT > 0.697; Usefulness media
communication: Cronbach’s αUK,AT,IT > 0.840).

Behavior
Participants were asked to state how often they engage in
protective behaviors from 1 (Never) to 7 (Always). Furthermore,
participants’ perceived capability and control over the self-
protective behaviors was assessed adapting two items from
the Theory of Planned Behavior-TPB Questionnaire from
Ajzen (2006).

Manipulation Check
To ensure participants paid attention while completing the
survey, they were asked to indicate between four options
(“Coronavirus”; “Seasonal flu”; “Measles”; “None of the options”)
which viral disease they were asked to give their opinion about.

RESULTS

To test the effect of the manipulations (i.e., Viral Disease,
Frame, and Country) on the three main variables (i.e., Behavior,
Worry, and Perceived threat) we conducted a MANOVA.
Subsequently, we ran a linear regression to test the predictors
of Perceived threat for each country. Finally, to investigate
our hypotheses concerning the relationship between our main
dependent variables and the effect of the manipulations, we
conducted a path analysis both for the total sample and for each
country individually. Post-hoc power analyses indicated that we
reached a power of at least 0.992 for all our tests.

Effect of Frame, Viral Disease, and
Country
A 2 (Viral Disease: coronavirus vs. seasonal flu) × 2 (Frame:
positive vs. negative) × 3 (Country) MANOVA (Table 2) showed
that Behavior, Worry, and Perceived threat varied significantly
depending on Viral Disease, Frame, and Country.

Viral Disease
Participants in the coronavirus (vs. seasonal flu) condition
indicated higher Perceived threat, Worry, and Behavior. These
findings confirm part of our initial hypotheses (H4, H5, H6, H8)
while others were rejected (H9, H10; see Table 6 for a summary of
the hypotheses).

Framing
Results illustrate that participants were significantly more
worried in the negative (vs. positive) frame condition. However,
the type of frame did not affect participants’ Perceived threat
or Behavior.

Country
Participants reported significantly higher Worry and Perceived
threat in the United Kingdom sample compared to the
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TABLE 2 | MANOVA of the effect of the manipulations on the three main
dependent variables.

Source Dependent
variables

df F p ηp
2

Viral disease Behavior 1 18.74 <0.001 0.034

Worry 1 387.32 <0.001 0.421

Perceived threat 1 115.54 <0.001 0.178

Wilks’ Lambda = 0.57, F (3, 532) = 132.45, p < 0.001

Frame Behavior 1 0.41 0.521 0.001

Worry 1 8.48 0.004 0.016

Perceived threat 1 2.01 0.157 0.004

Wilks’ Lambda = 0.98, F (3, 532) = 2.89, p = 0.035

Country Behavior 2 1.40 0.247 0.008

Worry 2 23.93 <0.001 0.117

Perceived threat 2 11.64 <0.001 0.042

Wilks’ Lambda = 0.87, F (6, 1064) = 12.81, p < 0.001

Viral disease ×

Country
Behavior 2 1.55 0.213 0.006

Worry 2 5.36 0.005 0.020

Perceived threat 2 1.92 0.147 0.007

Wilks’ Lambda = 0.97, F (6, 1064) = 2.68, p = 0.014

Viral disease ×

Frame
Behavior 1 2.24 0.140 0.004

Worry 1 0.25 0.616 0.001

Perceived threat 1 0.08 0.783 <0.001

Wilks’ Lambda = 0.99, F (3, 532) = 0.80, p = 0.512

Frame ×

Country
Behavior 2 0.02 0.977 <0.001

Worry 2 1.00 0.368 0.004

Perceived threat 2 1.52 0.220 0.006

Wilks’ Lambda = 0.99, F (6, 1064) = 0.85, p = 0.533

Viral disease ×

Frame ×

Country

Behavior 2 1.73 0.178 0.006

Worry 2 0.54 0.582 0.002

Perceived threat 2 0.38 0.686 0.001

Wilks’ Lambda = 0.99, F (6, 1064) = 1.00, p = 0.422

Viral Disease and Frame were coded orthogonally (Viral Disease: 0.5 = coronavirus,
−0.5 = seasonal flu; Frame: 0.5 = positive frame, −0.5 = negative frame).

Italian and Austrian sample (see Supplementary Table S4 for
the main effect of “Country” on the complete list of our
dependent variables).

Lastly, the MANOVA revealed a two-way interaction effect
(Country × Viral Disease) on Worry (see Supplementary
Table S5 for means and standard deviations). We performed
a follow-up ANOVA to test the significance of the single
comparisons. A Scheffè post-hoc test (De Mendiburu, 2020)
showed that Italy reported significantly higher Worry than
Austria in the coronavirus condition, but the two countries did
not differ in the seasonal flu condition. The United Kingdom
consistently reported the highest Worry in both Viral Disease

conditions (see Table 3 and Supplementary Table S6 for
significance and mean differences).

Predictors of Perceived Threat for Each
Country
We performed a linear regression (Table 4) to assess, for each
Country, the role of Worry, Perceived Dangerousness, and
Usefulness of public policies and media communication
as predictors of Perceived threat. Consistent with the
literature that demonstrates a strong link between perceived
risk and emotions, our results illustrated that Worry was
the strongest predictor of participants’ Perceived threat
in all countries. However, although the samples in the
United Kingdom and Austria show similar results, in the
Italian sample higher Perceived Usefulness of the public
policies and the media communication, and higher Perceived
Dangerousness of the media communication also predicted
higher Perceived threat.

Engagement in Self-Protective
Behaviors: Direct and Indirect Effects
To test our hypotheses on the effect of the manipulations (i.e.,
Viral Disease and Frame) on self-protective behaviors, with
Worry and Perceived threat as serial mediators, we used the entire
sample for the analysis. Also, fitting our main model (Path model
2) separately for each country revealed a similar pattern of results
(see Supplementary Materials Section 3 for details and other
exploratory tested path models).

Although mean level differences exist between countries for
some of the included variables, the regression analyses presented
above have shown that Worry is a central predictor for Perceived
threat for all countries.

Bivariate correlations between the variables of interest are
presented in Table 5.

The results showed that Perceived threat was associated
with higher engagement in self-protective behaviors (H1) and
that higher Worry was associated with higher Perceived threat
(H2). Moreover, higher emotional reactions were associated with
higher engagement in self-protective behaviors (H3).

To investigate our hypotheses on direct and indirect effects of
the manipulations we used Stata 14 (StataCorp, 2015) to conduct
a path analysis using structure equation modeling (SEM). We
first examined Path Model 1 to test H7 and H11. Specifically,
we investigated the two indirect effects of our exogenous
variables (i.e., Viral Disease and Frame) on the outcome variable
(i.e., Behavior), serially mediated by Worry and Perceived threat,
alongside with the direct effects of the exogenous variables on

TABLE 3 | Analysis of the interaction of Country and Viral Disease on Worry.

United Kingdom Austria Italy F p

Coronavirus Seasonal flu Coronavirus Seasonal flu Coronavirus Seasonal flu

5.27a 2.82c 3.87b 2.11cd 4.39b 1.68d 5.36 0.005

Means with different subscripts differ at the p = 0.05 level by Scheffè test.
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TABLE 4 | Regression analysis for perceived threat.

Country B SE t p

United
Kingdom

Worry 0.40 0.05 8.22 0.000

Danger public policies 0.12 0.06 1.97 0.050

Danger media communication 0.01 0.05 0.22 0.825

Usefulness public policies 0.05 0.07 0.81 0.417

Usefulness media communication −0.04 0.05 −0.69 0.491

Austria Worry 0.19 0.05 3.47 0.001

Danger public policies 0.10 0.09 1.20 0.233

Danger media communication 0.09 0.07 1.37 0.174

Usefulness public policies 0.04 0.07 0.59 0.554

Usefulness media communication 0.10 0.07 1.53 0.128

Italy Worry 0.31 0.06 5.50 0.000

Danger public policies −0.04 0.08 −0.52 0.605

Danger media communication 0.15 0.07 2.20 0.029

Usefulness public policies 0.18 0.07 2.44 0.016

Usefulness media communication 0.13 0.05 2.41 0.017

TABLE 5 | Correlations among Perceived threat, Worry, and Behavior.

Perceived threat Worry Behavior

Perceived threat –

Worry 0.586** –

Behavior 0.162** 0.198** –

**p < 0.01.

the outcome variable and the mediators. The resulting model
was not significantly worse than the fully specified model, χ2

(1, N = 547) = 2.96, p = 0.085, and showed moderately good
fit indices (RMSEA = 0.060, p = 0.292, CFI = 0.996, BIC =
6,634.0) according to Kline (2011). The results of the first model
indicated that Viral Disease had a significant direct effect on
Worry, z = 18.64, p< 0.001, 95% CI [2.07, 2.56], and Behavior,
z = 3.03, p = 0.002, 95% CI [0.10, 0.45], but only marginally
on Perceived threat, z = 1.95, p = 0.051, 95% CI [−0.01, 0.43].
Frame had a significant effect only on Worry, z = −3.29, p =
0.001, 95% CI [−0.64, −0.16]. These results support H8 but not
H9 and H10.

We then removed the paths that did not show a significant
effect to create a second, more parsimonious model (Figure 1).
The second model tested the indirect effect of Frame and Viral
Disease on the outcome variable (i.e., Behavior) and the direct
effect of Viral Disease on Behavior (i.e., Path Model 2). The
model showed a good fit, χ2 (4, N = 547) = 6.87, p = 0.143,
RMSEA = 0.036, p = 0.632, the CFI = 0.995, BIC= 6,619.0, and
was not significantly worse than Path Model 1, 1 χ2 (3) = 3.91,
p = 0.271.

Consistent with the hypothesis (H7), a positive and significant
indirect effect emerged for Viral Disease on the engagement
in self-protective behaviors serially mediated by Worry and
Perceived threat, z = 2.22, p = 0.026, 95% CI [0.01, 0.14]. Being
in the coronavirus (vs. seasonal flu) condition made participants
more worried, which was related to a higher Perceived threat.
Higher Perceived threat significantly and directly predicted
higher self-reported engagement in self-protective behaviors.

FIGURE 1 | Path model testing the indirect effect of Frame and Viral Disease
on Behavior and the direct effect of Viral Disease on Behavior. Coefficients
presented are standardized. ∗p < 0.05, ∗∗p < 0.01, ∗∗∗p < 0.001.

Our results also showed a significant direct effect of Viral
Disease on the engagement in self-protective behaviors. The
indirect effect of Frame on self-protective behavior with Worry
and Perceived threat as serial mediators was only marginally
significant, not supporting H11, z = −1.85, p = 0.064, 95% CI
[−0.03, 0.001]. However, being in the negative frame condition
made participants experience more Worry and this was positively
associated with higher Perceived threat, z = −3.19, p = 0.001, 95%
CI [−1.83, −0.44].

DISCUSSION

In this study, we investigated different determinants of
engagement in self-protective behaviors during the early stages
of the COVID-19 pandemic in three European countries
(Italy, Austria, and the United Kingdom). An overview of the
hypotheses and results can be found in Table 6.

Perceived threat and negative emotional reaction (i.e., worry)
have been identified as central predictors of self-reported
preventive behaviors. Higher levels of perceived threat and higher
worry were found to be associated with higher engagement
in self-protective behaviors in all the countries sampled, and
higher worry was consistently associated with higher perceived
threat. Our results are consistent with psychological literature
and studies on previous and the actual pandemic, indicating
the perception of a threat as a prevailing factor in determining
intention and effective implementation of protective behaviors
(Brug et al., 2004; Rubin et al., 2009; Setbon and Raude, 2010;
Goodwin et al., 2011; Sheeran et al., 2014; Niepel et al., 2020).

The role of worry is consistent with the “risk as feelings”
framework in which affective reactions are considered to guide
the judgment of risks and benefits (Slovic et al., 2002). Our results
support also the argument that negative emotional reactions
can have a positive effect on self-protective behaviors by their
influence on risk perception. Communicators should be aware
that conveying some level of worry in the population can be
useful to enhance compliance with government interventions.
We can speculate that a campaign aiming at underestimating
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TABLE 6 | Summary of research hypotheses and results.

Hypotheses Results

H1 Higher perceived threat will be associated to higher
engagement in self-protective behaviors

Supported

H2 Higher worry will be associated with higher perceived threat Supported

H3 Higher worry will be associated with higher engagement in
self-protective behaviors

Supported

H4 In the Coronavirus condition (vs. Seasonal Flu) participants
will perceive higher worry

Supported

H5 In the Coronavirus condition (vs. Seasonal Flu) participants
will report higher perceived threat

Not fully
supported

H6 In the Coronavirus condition (vs. Seasonal Flu) participants
will report higher engagement in self-protective behaviors

Supported

H7 The effect of Viral Disease manipulation on engagement in
self-protective behaviors will be serially mediated by worry
and perceived threat

Supported

H8 In the negative frame condition (vs. positive frame)
participants will perceive higher worry

Supported

H9 In the negative frame condition (vs. positive frame)
participants will report higher perceived threat

Not
supported

H10 In the negative frame condition (vs. positive frame)
participants will report higher engagement in self-protective
behaviors

Not
supported

H11 The effect of Frame manipulation on engagement in
self-protective behaviors will be serially mediated by worry
and perceived threat

Not fully
supported

the threat of the coronavirus, like the one implemented in the
first stages of the pandemic by the British authorities (Conn
et al., 2020) or as done by the American (Barth, 2020) and
Brazilian (Kemeny, 2020) authorities, may lead citizens to not
worry enough about the threat and consequently not protect
against it sufficiently. On the other hand, it is possible that
other emotions, such as fear or anxiety, can cause panic, and
lead to overreactions, such as exaggerated protective behaviors,
discrimination toward groups associated with the threat and,
mental illness symptoms (Yang and Cho, 2017; Taylor, 2019;
Depoux et al., 2020). Thus, media communication and policies
should be careful in tailoring messages for the population that
induces a commensurate emotional reaction and risk perception.

Our experiment aimed also at understanding if the way
the media addressed the pandemic might have affected threat
perception, emotional reaction, and compliance with the
behavioral indications propagated by the WHO. Information
about the coronavirus or the seasonal flu (Viral Disease
manipulation) reporting the number of those who died (Negative
Frame) or those who recovered (Positive Frame) was presented
to participants to mimic actual media communication at the time
of the study.

Results showed a significant indirect effect of the Viral
Disease manipulation on behavior serially mediated by worry
and perceived threat. People in the coronavirus condition were
more worried, which was related to a higher perceived threat and,
subsequently, higher compliance with self-protective behaviors.
These results are in line with the availability heuristic and the
risk profile of the two diseases (Tversky and Kahneman, 1973;
Fischhoff et al., 1978; Cowling et al., 2020). Higher dreadfulness

and heavy media coverage of a particular threat, such as the
one related to the coronavirus, can make people overestimate
the probability of death and increase the perception of risk.
Conversely, higher familiarity with a threat (e.g., seasonal flu),
and lower media attention may produce an undervaluation of
the risk (Tversky and Kahneman, 1973; Fischhoff et al., 1978;
Lichtenstein et al., 1978; Slovic, 2000; Cowling et al., 2020).
It is therefore advisable to stay away from a comparison that
can trigger people’s use of heuristics judgment and lead to an
underestimation of the risk.

Our results also showed that people in the Negative Frame
condition (vs. Positive Frame) reported higher levels of worry,
consistent with previous research (Peters et al., 2006a; Druckman
and McDermott, 2008; Hameleers, 2020). Higher worry, in turn,
was associated with a higher perceived threat, which is in line
with previous studies showing the effect of the frame on other
kinds of emotional reactions in health-related behaviors (Peters
et al., 2006a). Finally, although previous literature shows an effect
of framing on preventive actions in the COVID-19 pandemic
(Hameleers, 2020; Van Bavel et al., 2020), our results did not
show a significant impact of framing on self-protective behaviors.
However, previous research on the coronavirus pandemic tested
mainly equivalency frames (Hameleers, 2020). An equivalency
frame consists of offering the same information with different
presentation and organization formats following the example of
the studies on framing from Tversky and Kahneman (1981). In
their study, participants read one of two numerically identical
scenarios regarding possible programs aiming to combat an
Asian disease, presenting either the number of people who could
die or the number of who could be saved. The different framing
elicited a preference reversal and a different attitude toward risk.

In our paper, we choose instead to test a different type of
framing by reporting the real numbers of deaths and recovered,
therefore using a frame that is best identified in the group of
“emphasis frames” (Entman, 1993). Emphasis frames do not
present equivalent numerical information but focus on a different
facet of events making some information more salient than
others. We believe that this type of framing allowed us to better
mimic how the media report the numbers of dead and recovered
in the early stage of the pandemic. This conceptual difference
could partially account for our results. Indeed, using actual
numbers can provide a more realistic approach but is subject to
interference by previous knowledge of the number of infections,
deaths, and recovered by the participants.

Limitation and Future Directions
In our study, we considered a comprehensive affective reaction
to the pandemic including not only the reactions to the disease
but also to the public policies and the media communication.
Focusing on such a general emotional reaction may allow
inclusive inferences but also lacks specificity. In addition, we
focused solely on worry as a negative emotional reaction as
it was identified as main driver of threat perception in prior
studies (Peters et al., 2006b). In future research, the emotional
reactions to the pandemic can be assessed both in a general
and more specific way and other emotions (e.g., fear, frustration,
powerlessness) should be taken into consideration.
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We calculated the perceived threat multiplying the perceived
likelihood of contagion and the perceived disease severity
following works on previous pandemics and the PTM model.
However, different approaches to assess risk perception, as
the Tripartite Model of Risk Perception (TRIRISK; Ferrer
et al., 2016), can be tested in future studies. Furthermore,
we assessed the perceived severity of the disease in a generic
manner (i.e., “how dangerous is the coronavirus”) while the
likelihood of contagion was directly addressed to the participant
(i.e., “What is the probability that you will get infected by
the coronavirus in the next month?”). The generic format
of the severity question gave participants greater freedom
of interpretation but makes it impossible to know whether
participants were referring to themselves or to others. However,
perceived severity correlated positively with the engagement
in self-protective behavior, which was addressed directly to
the participant. This gives us reasons to think that, overall,
participants interpreted the severity question to include personal
danger to themselves.

The framing manipulation was presented only at the
beginning of the survey. In future studies, the manipulation
should be presented more than once, or recalled in crucial
questions, to better recall the frame. The actual numbers shared
by the primary national media were used in our manipulation.
Although these numbers might be slightly different than the
factual number of deaths or recovered because of the difficulties
in assessing them, we decided to report those numbers to have a
more ecological representation of reality.

Finally, future research should replicate these results
with larger and more representative samples from the
general population.
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Possible, ed. V. Glăveanu (Cham: Palgrave Macmillan).

Van Bavel, J. J., Baicker, K., Boggio, P. S., Capraro, V., Cichocka, A., Cikara, M., et al.
(2020). Using social and behavioural science to support COVID-19 pandemic
response. Nat. Hum. Behav. 4, 460–471. doi: 10.1038/s41562-020-0884-z

World Health Organization (2020). Coronavirus Disease (COVID-19) Disease.
Available online at: https://covid19.who.int/

Yang, S., and Cho, S.-I. (2017). Middle east respiratory syndrome risk perception
among students at a university in South Korea, 2015. Am. J. Infect. Control 45,
e53–e60. doi: 10.1016/j.ajic.2017.02.013

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Copyright © 2021 Vacondio, Priolo, Dickert and Bonini. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC BY).
The use, distribution or reproduction in other forums is permitted, provided the
original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice. No
use, distribution or reproduction is permitted which does not comply with these terms.

Frontiers in Psychology | www.frontiersin.org 9 February 2021 | Volume 12 | Article 577992663

https://doi.org/10.1007/BF00143739
https://doi.org/10.1007/s12160-011-9308-7
https://doi.org/10.1111/risa.13481
https://doi.org/10.1111/risa.13481
https://doi.org/10.31235/osf.io/7pykj.
https://doi.org/10.1038/s41586-020-2404-8
https://doi.org/10.1017/cbo9780511808098.004
https://www.pri.org/
https://doi.org/10.14251/crisisonomy.2017.13.6.85
https://doi.org/10.14251/crisisonomy.2017.13.6.85
https://doi.org/10.4135/9781446268261.n31
https://doi.org/10.4135/9781446268261.n31
https://doi.org/10.1007/s12529-008-9002-8
https://doi.org/10.1111/1467-9280.01433
https://doi.org/10.1080/026999300402763
https://doi.org/10.1080/026999300402763
https://doi.org/10.1037/0278-7393.4.6.551
https://doi.org/10.1177/0093650219861256
https://doi.org/10.1111/bjhp.12438
https://doi.org/10.1111/bjhp.12438
https://doi.org/10.1080/10810730701615198
https://doi.org/10.1080/10810730701615198
https://doi.org/10.1111/j.1460-2466.2009.01417.x
https://doi.org/10.1111/j.1460-2466.2009.01417.x
https://doi.org/10.1080/10410236.2011.640974
https://doi.org/10.1037/0278-6133.25.2.144
https://doi.org/10.1002/bdm.528
https://doi.org/10.1177/109019817400200405
https://doi.org/10.1037/0033-2909.121.1.3
https://doi.org/10.1037/0033-2909.121.1.3
https://doi.org/10.1136/bmj.b2651
https://doi.org/10.1093/eurpub/ckq054
https://doi.org/10.1093/eurpub/ckq054
https://doi.org/10.1037/a0033065
https://doi.org/10.1057/palgrave.rm.8250038
https://doi.org/10.1057/palgrave.rm.8250038
https://doi.org/10.1016/S1053-5357(02)00174-9
https://doi.org/10.1111/j.0272-4332.2004.00433.x
https://doi.org/10.1111/j.1467-8721.2006.00461.x
https://doi.org/10.1098/rspa.2020.0376
https://doi.org/10.1016/0010-0285(73)90033-9
https://doi.org/10.1016/0010-0285(73)90033-9
https://doi.org/10.1126/science.7455683
https://doi.org/10.1038/s41562-020-0884-z
https://covid19.who.int/
https://doi.org/10.1016/j.ajic.2017.02.013
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-588691 February 18, 2021 Time: 19:4 # 1

BRIEF RESEARCH REPORT
published: 24 February 2021

doi: 10.3389/fpsyg.2021.588691

Edited by:
Peter Ayton,

Leeds University Business School,
United Kingdom

Reviewed by:
Dušanka Mitrović,
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The ongoing coronavirus disease 2019 (COVID-19) pandemic has quickly swept the
globe leaving a devastating trail of lost human lives and leading to a public health
and economic crisis. With this in mind, prosociality has been heralded as a potential
important factor to overcome the negative effects of the pandemic. As such, in this
study, we examined the effectiveness of a brief reflexive writing exercise about recent
experiences of gratitude on individuals’ intentions to engage in prosocial behaviors
using a sample of 253 participants living in Portugal and 280 participants living in
Brazil. Participants were randomly assigned to either a condition in which they were
asked to write about recent experiences of gratitude or a control group in which they
were asked to write about daily tasks. We predicted that the gratitude intervention
would increase state gratitude and, consequently, increase positive affect and empathic
concern, and decrease negative affect, leading to increased intentions to engage
in prosocial behaviors during the COVID-19 pandemic. A moderated serial–parallel
mediation analysis, in which we controlled for gender, age, and level of religiosity,
indicated that our manipulation led to increases in state gratitude, which in turn
increased positive emotions and empathic concern, leading to increased prosocial
intentions in both countries. A content analysis of participants’ responses in the gratitude
group revealed that relationships with others and health and well-being were the central
themes of their gratitude experiences during the COVID-19 global pandemic.

Keywords: COVID-19, gratitude, prosocial behavior, Portugal, Brazil, empathy, emotions

INTRODUCTION

In the wake of the global health crisis caused by the spread of the novel coronavirus disease
2019 (COVID-19), unprecedented public health measures have been implemented to curtail the
resulting death toll and the overload of public health systems (Rajkumar, 2020). The disruption
of daily routines caused by these public health measures coupled with the looming economic
burden of this pandemic is all stress-inducing factors that are likely to contribute to emotional
and mental distress (Pfefferbaum and North, 2020). For example, levels of depression and
anxiety grew nearly two to three times higher among the general population after the COVID-
19 outbreak (Ebrahimi et al., 2020), and the sensitivity to social risks increased, while levels of
positive emotion and life satisfaction plummeted (Li et al., 2020). Although worrisome, these
adverse effects on well-being are consistent with examinations of the psychological impacts of
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previous pandemics (e.g., Hawryluck et al., 2004; Lau et al.,
2005) and might have consequences that outlive the pandemic
(Lee et al., 2007).

Nonetheless, while disease outbreaks seem inevitable, their
negative impact can be diminished (Victor and Ahmed,
2019). In this work, we seek to evaluate the effectiveness
of a brief reflexive writing exercise about recent experiences
of gratitude in increasing people’s intention to engage in
prosocial behaviors during the pandemic. In accordance with
guidelines from the World Health Organization [WHO] (2020),
we acknowledge that solidarity and prosociality are essential
factors in the management of the negative outcomes of the
pandemic. Moreover, we argue that such exercises, although not a
replacement for professional interventions, can play an essential
role in regulating emotional responses, during a period in which
physical distancing is encouraged, possibly hindering access to
a mental healthcare system, already deficient in some countries
before the pandemic (Barbato et al., 2016).

Gratitude is defined as the acknowledgment of a positive
personal outcome that was not earned or deserved, but instead,
freely bestowed upon the individual by others (Bono et al., 2004).
Of the many ways to induce gratitude, journaling or writing
about different experiences in which one felt gratitude seems
to be one of the most common. This approach seems to be
effective because it combines both the benefits of self-disclosure
and the benefits of gratitude (for meta-analyses, see Frattaroli,
2006; Dickens, 2017, respectively). At an individual level, it can
buffer stress and negative emotions resulting from traumatic
events (e.g., Fredrickson et al., 2003), and is associated with
increased well-being (Davis et al., 2016). At an interpersonal
level, writing about gratitude has a low positive correlation with
prosociality (Emmons and McCullough, 2003; Emmons and
Mishra, 2011; Ma et al., 2017). In this context, prosociality has
been defined as “(. . .) behaviors, efforts, or intentions designed to
benefit, promote, or protect the well-being of another individual,
group, organization, or society” (Ma et al., 2017, p.4). Theoretical
approaches about the link between gratitude and prosociality
suggest that gratitude can induce prosociality by (1) serving as
a moral barometer (McCullough et al., 2001), (2) supporting
reciprocal exchange (Nowak and Roch, 2007), and (3) favoring
the construction and maintenance of interpersonal relationships
(Algoe, 2012; Ma et al., 2017). Similarly, positive affect, state
gratitude, and empathic concern can also be relevant predictors
of prosocial behavior (Emmons and McCullough, 2003; Aknin
et al., 2018; Coyne et al., 2018).

To better comprehend the role of gratitude in eliciting
prosocial behavior during the pandemic, we take into
consideration the potential moderating role of country of
residence (Portugal and Brazil), attending to differences in the
measures adopted in each country to mitigate the consequences
of the pandemic1. In addition, considering past research

1In Portugal, an emergency state was declared on March 18, with confinement
and physical social distancing being mandatory (Diário da República, 2020). In
Brazil, the government advised social distancing, but a state of emergency was
not declared and confinement was not imposed (Ministério da Saúde, 2020).
Differences in the strictness of government responses to the pandemic (e.g.,
school closures, workplace closures, and travel bans) between countries were also

demonstrating sex differences in gratitude (Kashdan et al., 2009),
and the association between religiousness and prosocial behavior
(Guo et al., 2020), we will also control participants’ gender
and religiousness.

With this work, we seek to contribute to the efforts to
contain the adverse effects caused by the COVID-19 pandemic,
by leveraging the positive potential of gratitude as a platform for
interpersonal support and prosociality.

GOALS AND HYPOTHESES

The goal of this study is to evaluate the effectiveness of a
brief reflexive writing exercise about gratitude on participants’
intentions to engage in prosocial behaviors during the COVID-
19 pandemic.

In this context, we expect that writing about recent
experiences of gratitude, in comparison with a control group,
would contribute to increase gratitude state, which in turn will
increase their intentions to behave prosocially (H1); we also
expected that the effects of intervention on gratitude states and
prosocial behavior would be mediated by an increase in positive
affect (H2), a reduction in negative emotions (H3), and an
increase in empathic concern toward vulnerable individuals to
the COVID-19 (H4; see Figure 1). In addition, we explored
whether the country of residence would moderate the effects of
gratitude states on the outcomes (affect, empathic concern, and
prosocial intentions).

In addition, we will conduct a content analysis of participants’
narratives of gratitude to explore what they felt grateful for during
the pandemic period.

MATERIALS AND METHODS

Sample
An initial convenience sample of 895 participants was collected
through the dissemination of the questionnaire on online social
media platforms (see Supplementary Figure 1). Of those, 362
participants were excluded because of (1) completing the survey
in less than 3 min2 or having more than 50% of missing responses
(n = 255), (2) not providing sociodemographic data (n = 42),
(3) not living in Portugal or in Brazil (n = 31), and (4) failing
to follow the instructions for the manipulation (e.g., mentioning
being grateful in the control condition; n = 34). The final sample
was composed of 533 participants (66.82% completion rate),
balanced between the two conditions, of which 253 were living in
Portugal and 281 in Brazil. Participant’s ages ranged between 18
and 82 years (M = 40.15, SD = 15.64); most were female (n = 382)
and currently employed (58%). Only 18% reported being part
of an at-risk professional group (i.e., professionals who kept

reported. According to the Government Response Stringency index (Hale et al.,
2020), Portugal showed a higher stringency index (82.41) compared with Brazil
(77.31) between January and April 2020.
2Three minutes was used as an exclusion criterion as this was the amount of
time that participants were asked to reflect for during the writing exercise (see
Supplementary Table 4 for the full instructions).
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FIGURE 1 | Hypothesized model linking the gratitude intervention to prosocial intentions.

working during the pandemic in jobs that required close contact
to a large amount of people or to people potentially infected with
COVID-19, e.g., nurses) and 64% reported not knowing anyone
infected with COVID-19. There were no statistical differences
between conditions on sociodemographic characteristics (see
Supplementary Table 1).

Manipulation
Participants were instructed to reflect for 3 min about recent
experiences of gratitude (gratitude condition) or daily tasks
in which they engaged (control group) during the previous
week, depending on the condition they were assigned to. Then,
they were instructed to write three to five sentences about
those experiences, based on the instructions from Emmons
and McCullough (2003) for the gratitude condition and from
Bodenhausen et al. (1994) for the control condition. The
full instructions given to participants in both conditions are
presented in Supplementary Table 4.

Materials and Measures
Detailed information regarding the items used in this study is
presented in Supplementary Tables 4–6.

To assess affective states, we used the Portuguese version of
the short form of the Positive and Negative Affective Schedule
(PANAS-SF; Watson et al., 1988; Galinha et al., 2014). The
PANAS-SF is composed of 10 items, five for Negative Affect
and five for Positive Affect, and participants indicated to what
extent they felt each emotion on a scale ranging between 1
(“Not at all”) and 5 (“Extremely”). In addition, we added three
emotional states to assess state gratitude (“grateful,” “thankful,”
and “appreciative”), based on Frias et al. (2011).

To investigate participants’ perception of the writing task,
the following items were added: “The task made me feel better
emotionally,” “I want to implement this task in my daily life,”
“I will advise other people to try this task because I believe it
will make them feel better emotionally,” and “The task was easy
to complete.” The items were rated on a seven-point scale (1
“Strongly disagree” to 7 “Strongly agree”).

In addition, we used the three items developed by Pfattheicher
et al. (2020) to assess how much empathic concern toward the
most vulnerable to COVID-19 participants felt using a scale

ranging between 1 (“Strongly disagree”) and 7 (“Strongly agree”;
see Supplementary Table 5).

For prosocial intention, we asked participants to indicate to
what extent they intended to participate in COVID-19-related
prosocial behaviors during the following weeks by using two
items from Li et al. (2020); e.g., “Dedicate time, donate money
or supplies to chartered organizations or relevant institutes (e.g.,
hospitals)”; (see Supplementary Table 5) and adding three items:
“Elucidate to others ways to deal with the current pandemic,”
“Devote time to deliver goods and/or food to others,” and “Get
in touch with others to see if they need help,” evaluated on a
five-point scale (1 “Never” to 5 “Very often”).

Finally, participants were asked to indicate their sex, education
level, level of religiousness, marital status, nationality, current
residence, belonging to a high-risk profession, current health
condition, and practice of social distancing. The items to measure
the level of religiousness and current health condition were
adapted from the European Social Survey (2018). Participants
evaluated themselves on a 10-point scale (1 “Not at all religious”
to 10 “Very religious”) on the item “Regardless of whether you
belong to a particular religion, how religious would you say you
are?” and on a five-point scale (1 “Very good” to 5 “Very bad”) on
the item “How is your health in general?”

Content Analysis
To analyze participants’ written experiences of gratitude, we
adapted the coding scheme developed by Meier (2018). The
final coding scheme included the following categories: (1)
relationships with others (including spending time with others,
having the presence of significant others, and receiving care,
affection, and support), (2) health and well-being (including
self-care, one’s own health-being and that of others, and the
satisfaction of life needs), (3) work (i.e., having a good job and
good colleagues), (4) personal strengths and adversity (which
included mentions to one’s personal strengths and negative
events), (5) leisure and time management (including enjoying
nature, engaging in leisure activities, and having the liberty to
manage time), (6) material possessions, and (7) pets. In addition,
we included two categories: (8) God, church, and religion and (9)
government, adapted from the coding scheme by Gordon et al.
(2004). Given the specific context of the pandemic, we also added
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one category related to (10) gratitude for technological-mediated
means used to keep touch with others (e.g., phone and Facebook).

To analyze participants’ responses to the gratitude exercise,
two authors (MM and TR) read and coded all the responses
according to the aforementioned coding scheme. Disagreements
were solved through joint discussion.

Procedure
The present study was approved by the Ethics Committee of
Iscte – University Institute of Lisbon (Ref. 29/2020). Data were
collected using Qualtrics between 7 and 21 April 2020. After
agreeing with the informed consent, participants were asked to
indicate their age and then were randomly assigned to one of
the conditions (gratitude or control). Thereafter, participants
responded to the gratitude scale and other positive and negative
emotions, followed by the empathy and prosocial behavior scales.
Then, they indicated their opinions about the task and provided
sociodemographic data. Finally, participants were presented with
a debriefing statement, which also included the contact of
one of the authors and public health recommendations related
to the COVID-19 outbreak. The survey took approximately
15 min to complete and the order of the items within each
scale was randomized.

RESULTS

Hypotheses Testing
All scales presented good levels of reliability (all α ≥ 0.80),
and linear Pearson correlations among the main variables are
presented in Supplementary Table 2.

A missing data analysis was also performed to analyze the
distribution of missing values. This analysis indicated that there
were no values missing at random (all Little’s MCAR > 0.05),
and as such, missing values were replaced using expectation–
maximization imputation. The percentage of missing items per
each scale or sub-scale is presented in Supplementary Table 5.

To test our hypotheses, we conducted a moderated serial–
parallel mediation analysis using the PROCESS SPSS macro
(version 3.5) developed by Hayes (2018). Country of residence
and gratitude state were centered before the construction of
their product. In these analyses, we also controlled for age,
gender, and religiosity, given their significant relation with
the outcomes. Initial screening for multicollinearity among the
main predictors of prosocial intentions and covariates has not
shown cause for concern (variance inflation factor below the
threshold of 5 and tolerance above 0.2; Hair et al., 2014).
Preliminary tests of heteroscedasticity were also examined for
each outcome with the Breusch–Pagan and Koenker tests using
the macro Heteroskedasticity for SPSS. These tests were only
statistically significant for the variance of the state gratitude
errors across groups. Thus, standard errors were corrected
with heteroscedasticity consistent covariance matrix. Moreover,
non-parametric bootstrapping analyses were conducted (10,000
resampling) using the percentile method, with 95% CI (95CI) for
all the tests in the conditional process model.

Detailed results of the moderated serial–parallel mediation
model are summarized in Tables 1, 2, including statistics to all
the indirect and direct effects in the analysis and the inferential
test for each. Given Hayes’s (2018) recommendation to rely on
bootstrap CI instead of results solely based on normal theory
approach, we present both estimates.

As shown in Table 1, the overall model, including age,
gender, and religiosity as covariates, accounted for 28%
of the variance in prosocial intentions, F(10,521) = 19.51,
p < 0.001. Although the results indicated that there was not
a significant direct effect of the intervention on prosocial
intentions (B = 0.06, SE = 0.07, t = 0.94, p = 0.35), there
were two significant indirect paths through state gratitude in
subsequent mediator variables: one through increased overall
positive affect (in both countries B = 0.02, 95CI Boot
[0.01, 0.04]) and another through the increase in empathic
concern (B = 0.01, 95CI Boot for Portugal [0.0003, 0.02]
and 95CI Boot for Brazil [0.001, 0.02]), in both cases leading
to increased prosocial intentions. In addition, we requested
bootstrap estimates for a pairwise comparison between the
two significant serial indirect effects supporting the effect of
gratitude intervention on prosocial intentions through gratitude
state on positive affect (H2) or on empathic concern (H4).
The results showed no difference between the two specific
indirect effects because the bootstrap CI included zero (B = 0.01,
95CI Boot [-0.002, 0.03]), suggesting that both mechanisms
are similarly relevant in explaining the effect of gratitude
states induced by the writing intervention on intentions for
prosocial behaviors.

In contrast, neither the indirect path of the group intervention
on prosocial intentions through state gratitude nor the path
through the impact of state gratitude on negative affect was
statistically significant, therefore not supporting H1 and H3.
Moreover, the mediational paths were not moderated by country
of residence, indicating that all the indirect results were similar
for both countries.

Regarding the comparison between countries for each
outcome, results indicated that participants currently living in
Portugal, in comparison with those in Brazil, expressed higher
positive affect but lower prosocial intentions. The effect of
state gratitude on negative affect was moderated by country of
residence, indicating that higher state gratitude was associated
with lower negative affect for participants living in Brazil
(B = −0.47, SE = 0.06, p < 0.001), but not for those living in
Portugal (B =−0.02, SE = 0.05, p = 0.69).

Finally, there were also interesting results for the covariates.
Women reported higher state gratitude and higher negative affect
but also lower positive affect, and stronger prosocial intentions,
than men. In addition, as age increased, the expression of
gratitude, positive affect, and prosocial intentions tended to
increase, whereas negative affect decreased. Finally, religiosity
only remained positively related to state gratitude and prosocial
intentions, after controlling for the other variables in the model.

Exploratory Analyses
For the analysis of participants’ perception of the task, we
grouped the responses in three categories (with disagree
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TABLE 1 | Moderated serial–parallel mediation of the effects of group intervention on prosocial intentions.

Antecedent Outcomes Coeff. Bootstrap t SE (HC3) p

SE LL UL

Intercept Gratitude state (M1) −0.75 0.12 −0.98 −0.52 −6.31 0.12 <0.001

Group (IV) 0.27 0.07 0.13 0.40 3.82 0.07 <0.001

Religiosity (C1) 0.06 0.01 0.04 0.09 4.74 0.01 <0.001

Gender (C2) −0.18 0.08 −0.34 −0.02 −2.14 0.08 0.033

Age (C3) 0.01 0.002 0.002 0.01 2.83 0.002 0.005

R2 = 0.13, F (4,527) = 17.34, p < 0.001

Intercept Positive affect (M2) 2.56 0.10 2.35 2.77 24.56 0.10 <0.001

Gratitude state (M1) 0.42 0.04 0.35 0.49 11.49 0.04 <0.001

Residence (W1) −0.19 0.07 −0.32 −0.06 −2.88 0.07 0.004

Group × residence 0.04 0.07 −0.10 0.17 0.53 0.07 0.595

Religiosity (C1) 0.01 0.01 −0.01 0.03 0.77 0.01 0.441

Gender (C2) 0.23 0.06 0.11 0.35 3.79 0.06 <0.001

Age (C3) 0.01 0.002 0.004 0.01 3.80 0.002 <0.001

R2 = 0.30, F (6,525) = 35.45, p < 0.001

Intercept Negative affect (M3) 2.68 0.12 2.46 2.91 23.16 0.12 <0.001

Gratitude state (M1) −0.11 0.04 −0.19 −0.04 −3.04 0.04 0.002

Residence (W1) 0.27 0.08 0.12 0.42 3.52 0.08 <0.001

Group × residence −0.18 0.07 −0.33 −0.04 −2.47 0.07 0.014

Religiosity (C1) 0.01 0.01 −0.02 0.04 0.78 0.01 0.437

Gender (C2) −0.16 0.06 −0.29 −0.03 −2.45 0.07 0.015

Age (C3) −0.02 0.002 −0.02 −0.01 −7.31 0.002 <0.001

R2 = 0.15, F (6,525) = 13.42, p < 0.001

Intercept Empathic concern (M4) 6.56 0.12 6.32 6.79 54.16 0.12 <0.001

Gratitude state (M1) 0.12 0.04 0.04 0.21 2.81 0.04 0.005

Residence (W1) 0.01 0.08 −0.14 0.15 0.09 0.08 0.928

Group × residence 0.01 0.08 −0.14 0.17 0.18 0.08 0.859

Religiosity (C1) 0.02 0.02 −0.01 0.05 1.11 0.02 0.266

Gender (C2) −0.48 0.09 −0.65 −0.31 −5.58 0.09 <0.001

Age (C3) 0.005 0.003 −0.01 0.0004 −1.76 0.003 0.078

R2 = 0.11, F (6,525) = 7.68, p < 0.001

Intercept Prosocial intentions (DV) 1.10 0.38 0.37 1.86 2.88 0.38 0.004

Group 0.06 0.06 −0.07 0.19 0.94 0.07 0.348

Gratitude state (M1) 0.07 0.05 −0.03 0.16 1.38 0.05 0.168

Positive affect (M2) 0.18 0.06 0.07 0.29 3.15 0.06 0.002

Negative affect (M3) 0.02 0.05 −0.09 0.12 0.33 0.05 0.745

Empathy (M4) 0.24 0.04 0.15 0.33 5.45 0.04 <0.001

Residence (W1) 0.14 0.08 −0.01 0.29 1.86 0.08 0.064

Group × residence −0.05 0.09 −0.23 0.12 −0.60 0.09 0.549

Religiosity (C1) 0.03 0.01 0.01 0.06 2.44 0.01 0.015

Gender (C2) −0.34 0.08 −0.50 −0.19 −4.35 0.08 <0.001

Age (C3) 0.01 0.003 0.004 0.01 3.51 0.003 <0.001

R2 = 0.28, F (10,521) = 19.51, p < 0.001

IV, independent variable (group: 0 = control; 1 = gratitude); DV, dependent variable (prosocial intentions); M1, gratitude state; M2, positive affect; M3, negative affect; M4,
empathic concern; W1, moderator (residence: 0 = Portugal, 1 = Brazil); Cn, covariates; Coeff., unstandardized regression coefficient; SE (HC3), standard error (corrected
with heteroskedasticity consistent covariance matrix); Boot 95 CI, 95% bootstrap confidence intervals with lower (LL) and upper (UL) bounds.

corresponding to the lowest three values of the scale,
agree corresponding to the three highest values of the
scale, and neutral corresponding to the middle point of
the scale). Results revealed that most agreed that the task
made them feel better (71%) and that the task was easy
(87%). Moreover, most participants said they were likely to

repeat the writing exercise (72%) and to recommend it to
acquaintances (72%).

An independent t-test involving a composite variable
corresponding to the joint means of the items included to
measure participants’ evaluation of the task revealed that there
were no differences [t(531) = −0.86, p = 0.39], suggesting
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TABLE 2 | Moderation mediation paths according to country of residence.

Path Residence Effect SE LL UL

Group→ Gratitude state→ Prosocial Moderated mediation −0.01 0.03 −0.07 0.03

Portugal 0.03 0.02 −0.01 0.07

Brazil 0.01 0.02 −0.02 0.05

Group→ Gratitude state→ Positive affect→ Prosocial Moderated mediation 0.002 0.004 −0.005 0.01

Portugal 0.02 0.01 0.01 0.04

Brazil 0.02 0.01 0.01 0.04

Group→ Gratitude state→ Negative affect→ Prosocial Moderated mediation −0.001 0.003 −0.007 0.005

Portugal −0.0001 0.001 −0.002 0.002

Brazil −0.001 0.003 −0.01 0.01

Group→ Gratitude state→ Empathy→ Prosocial Moderated mediation 0.001 0.01 −0.01 0.01

Portugal 0.01 0.005 0.0003 0.02

Brazil 0.01 0.005 0.001 0.02

that both the control (M = 5.44, SD = 1.12) and the
manipulation group (M = 5.52, SD = 1.04) perceived the writing
exercise very favorably.

For the content analysis, inter-coder agreement was calculated
using the KALPHA macro for SPSS (Hayes and Krippendorff,
2007), and the results showed that the inter-coder reliability was
excellent (Krippendorff ’s α ≥ 0.91).

Detailed results (frequency and examples) of the qualitative
responses given by participants in the gratitude group as well as
the agreement scores and number of disagreements per category
are presented in Supplementary Table 3. In total, we collected
946 gratitude statements, and each participant listed an average
of 3.65 topics (SD = 1.26; Min = 1; Max = 8).

The gratitude sentences that were mentioned more often
belonged to the categories “relationships with others” (n = 284)
and “health and well-being” (n = 284). Within the first category,
participants emphasized the presence of important people
(n = 160), and within the second category, they emphasized their
own well-being and that of others (n = 176).

Participants also reported feeling grateful for their own
personal strengths and the ability to deal with negative events
(n = 99), for their job and co-workers (n = 63), for their material
possessions (n = 42), and for God (n = 41).

A small number of people reported feeling grateful for
being able to engage in leisure activities and to manage
their time more effectively during the pandemic (n = 35),
for technology (n = 17), for the government’s response
(which included the efforts of healthcare professionals
and other essential workers; n = 16), and for their
pets (n = 12).

DISCUSSION AND FUTURE WORK

People’s ability to find things to be grateful for, even in the
most adverse situations, is nothing short of remarkable.

In this paper, we sought to leverage this ability by
evaluating the effectiveness of a brief reflexive writing
exercise in promoting prosocial behaviors during the
COVID-19 pandemic.

Results suggested that our manipulation affected prosocial
intentions by increasing state gratitude, which in turn led
to an increase in positive affect and empathic concern, thus
confirming our H2 and H4, respectively. However, state
gratitude did not influence participants’ intentions to engage
in prosocial behavior neither directly (H1) nor indirectly
through its effect in negative affect (H3). Similarly, we did
not also find a moderating effect of participants’ country
of residence in these mediational paths, suggesting that the
aforementioned results were identical for both participants living
in Portugal and in Brazil.

Overall, our findings are congruent with past research that
identifies gratitude as being an adequate target for interventions
aimed at promoting prosociality and well-being (Watkins et al.,
2004; Davis et al., 2016; Dickens, 2017; Ma et al., 2017). However,
although adequate, gratitude interventions seem to affect only
some outcomes, while leaving others unaffected. For example,
our results regarding negative affect and the indirect effect of
state gratitude on prosocial behavior are congruent with the
findings of a recent meta-analysis, in which the authors found
mixed results for the effects of gratitude in negative affect and
no substantive effects in prosocial behavior. Much of this is
likely related to the type of comparison activity employed, as
previous studies have demonstrated that gratitude interventions
are more effective when compared with negative exercises (such
as writing about daily hassles), but less effective when compared
with neutral (e.g., listing daily tasks) or other positive activities
(e.g., writing about things that make one happy; Davis et al., 2016;
Dickens, 2017).

In addition, although our manipulation led to increased
positive emotions resulting in higher prosocial intentions,
there may have been benefits stemming from a consistent
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application of grateful thinking or journaling that our
manipulation did not allow us to capture. The work of
O’Connell et al. (2017) supports this assertion by demonstrating
that both the consistency and the rate of gratitude journaling
might modulate the positive effects of gratitude on well-
being. In this sense, we would like to call for future work
investigating the potential positive outcomes of writing gratitude
interventions applied consistently during long stretches of
time. We hypothesize that such interventions, coupled with
other psychological exercises, might serve to mitigate, to
some extent, the present and long-term negative effects of
the COVID-19 pandemic and to promote prosocial and
adaptive responses.

Moreover, previous studies hint at the hypothesis that the
effects of gratitude interventions might be influenced by other
variables that were not taken into account in this study.
For example, although interventions like gratitude journaling
that involve the recall of past experiences are very common
in literature, some studies show that they induce weaker
effects when compared with in vivo manipulations (Ma et al.,
2017). Similarly, studies that investigate generalized gratitude
(as in this study) also tend to display lower associations
with prosocial behavior in comparison with studies that
investigate gratitude targeted at specific people or deeds (Ma
et al., 2017). As such, future studies or applications of
gratitude writing exercises should consider these aspects, and
emphasize reciprocal, specific, and when possible, in vivo,
inductions of gratitude.

Furthermore, although in this study we decided to investigate
the effects of gratitude in prosocial behavior among the general
population, we would like to call for more studies directed
at investigating the impacts of gratitude journaling in specific
groups of people who are more susceptible to the negative
psychological impacts of the pandemic and look at different
possible positive outcomes within those. For example, due to
the strain put on healthcare workers during the pandemic
and the resulting stress, this professional group has been
identified as being at an increased risk for mental health
problems (Greenberg et al., 2020), and hence, the proactive
implementation of psychological strategies that diminish this risk
is a necessary and important next step (Duan and Zhu, 2020).
In addition, recent research has also emphasized the negative
consequences of the pandemic (and associated restrictions) to
the mental health of the population in general (e.g., stress),
and future research is necessary to tackle the issue of the
possible role of gratitude in improving or protecting individual’s
mental health from the negative effects of this pandemic
(Duan and Zhu, 2020).

CONCLUSION

Prosociality is a topic of interest to all, especially in the
midst of a global pandemic. Despite the recent development
of vaccines, at this time, the bulk of the effort to limit the
spread of COVID-19 and of its negative consequences is
still in the hands of all of us. This can include following

the WHO health protective guidelines, such as wearing a
protection mask, which has been found to be related to
prosocial behaviors (Campos-Mercade et al., 2020) or checking
up on others who are more vulnerable to COVID-19, to
loneliness or to mental illness. Our results suggest that engaging
in writing exercises about recent experiences of gratitude
can increase state gratitude, which in turn increases other
positive emotions and empathic concern, providing a do-it-
yourself, cost-effective strategy to increase prosocial behaviors
during the pandemic.
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During the first phase of the COVID-19 outbreak, Italy experienced problems of public
order and maladjusted behavior. This study assessed the role of negative affectivity,
right-wing authoritarianism, and anxiety of COVID-19 infection in explaining a variety of
the maladjusted behaviors (i.e., “China-phobic” discrimination, panic buying) observed
with an Italian sample. Specifically, we examined the effect of Negative Affectivity
and Right-Wing Authoritarianism on maladjusted behaviors, and the moderating role
of anxiety of infection. Seven hundred and fifty-seven Italian participants completed
an online survey between March 3rd to the 7th 2020, which was immediately
before the lockdown. A moderated-mediation model was tested using a structural
equation modeling approach. Results indicated that both Negative Affectivity and Right-
Wing Authoritarianism were positively associated with COVID-19-related maladjusted
behavior, and that Right-Wing Authoritarianism mediated the relationship between
Negative Affectivity and maladjusted behavior. Furthermore, the effect of Right-Wing
Authoritarianism on maladjusted behavior was greater for those with high anxiety of
infection, and the indirect effect of Negative Affectivity on maladjusted behavior through
Right-Wing Authoritarianism was moderated by infection anxiety. Findings highlight
potential psychological paths that may inform communication strategies and public
health initiatives aimed at promoting healthy behavior during an outbreak.

Keywords: COVID-19 outbreak, negative affectivity, right-wing authoritarianism, anxiety of infection, maladjusted
behavior, pandemic

INTRODUCTION

The novel coronavirus (COVID-19) outbreak was declared a public health emergency by the World
Health Organization (WHO) on January 30th 2020, and quickly became the most significant,
devastating, and challenging pandemic the world has experienced in recent history. Although
initially the focus was on China, as the virus began to spread throughout the world, Europe
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(most notably Italy and Spain) became the hot spot for the
virus and the focus of global attention before the outbreak went
on (and continues) to devastate the United States and other
countries worldwide. Italy, in particular, is a critical context for
understanding human behavior in the early stages of a pandemic
because Italy was the first country, after China, to have to
deal with the virus on such a large scale with very limited
information available at the time about the virus and about
pandemics in general.

Given that there is currently neither definitive treatment
for the disease nor a vaccine for preventing the infection, the
only means currently available for preventing and limiting the
COVID-19’s wider spread involves understanding and modifying
human behavior (i.e., social distancing, frequent hand washing,
mask wearing, quarantine). For this reason, the governments
of most countries have adopted severe restrictions, imposing
restrictive mass quarantine and stopping industrial, travel,
and commercial activities. Because such preventive measures
against the COVID-19 outbreak are psychological/behavioral
rather than pharmacological, it is extremely important that
people comply with the indications delivered from public
health organizations and governments and avoid engaging in
maladjusted or antisocial behavior that can cause problems of
public order. In Italy, the context of our study, the early stage
of the outbreak was unfortunately characterized by conflicting
information about the nature of infection, and unclear and often
contradictory instructions and suggestions were given to people
to contain the outbreak by local and national government officials
(Billeci, 2020).

Indeed, the early phase of the outbreak in Italy was sadly
characterized by problems of public order and/or a variety of
maladjusted behaviors in the population, for instance widespread
“China-phobic” discrimination including verbal and physical
aggression, and cases of panic buying to hoard domestic essential
goods. The current study evaluated the role of relevant individual
and social variables (i.e., personality, authoritarianism, and
infection anxiety) in predicting such maladaptive behavior. Italy
represents a unique and peculiar context for this assessment,
because it was the first Western country that was hit by the
outbreak. To our knowledge, this is the first study assessing the
psychological and behavioral impact of the COVID-19 outbreak
in the Italian population in the early stages of the public health
emergency. In the following paragraphs, we provide a brief
description of the evolution of the COVID-19 outbreak in Italy,
focusing on the first stages of the infection. Then, we review the
literature on the constructs hypothesized here to be related to
maladaptive behavior in this context.

The evolution of the outbreak in Italy can be divided into the
following phases:

Phase 1. The “Chinese” outbreak: From December 2019 to
February 17th 2020. In this phase, there were no certified cases
of infection in Italy, except for a couple of Chinese tourists,
who were hospitalized in isolation in Rome on January 29th.
The outbreak was perceived (and even communicated by most
politicians) as a Chinese problem. The government decided to
block all flights to and from China on January 30th, but no
restrictions addressed to the Italian population were established.

Italian public health institutions did not give specific instructions
as to prevention of the infection.

Phase 2. The beginning of the outbreak in Italy: From
February 18th to March 9th 2020. This phase began with the
certification of the first Italian case of infection, which occurred
in a small city of Lombardy (Codogno) on February 18th. In
the days to follow, other cases of infections in Italian citizens
were noted. The reactions of central and local government
were uneven, unclear, and contradictory in some circumstances.
Some cities and provinces of Lombardy and northern Italy were
isolated, and a local lockdown was declared, but no general
restrictions were established for the rest of the country. Even
in the case of Lombardy, the center of infections in Italy, the
situation was unclear. Indeed, while some cities and provinces
were in lockdown, regional government, politics, influencers,
and newspapers suggested not to stop social and economic
activities in the regional county seat (i.e., Milan), and the hashtag
#Milanononsiferma (Milan does not stop) was a top trend in
social media. Spots encouraging people to lead “a normal life,”
without restrictions, were repeatedly diffused into TV and social
media outlets starting February 27th, including videos saying
that self-imposing quarantine, avoiding traveling, and limiting
one’s social life should NOT be done since these were irrational
behaviors induced by fear and anxiety and would be detrimental
for the economy (the spot for #Milanononsiferma is available
at this URL1). The whole Lombardy region, and some other
provinces of northern Italy, were then suddenly declared “red
zones” with a complete lockdown beginning on March 8th, and
a lockdown for the whole country was declared on March 9th.

In this phase, scientific communication was also characterized
by divergent and partly contradictory information. In some
cases, COVID-19 was described as “something more than a flu,”
indicating older people as the only population at risk, and similar
remarks occurred in the United States with Donald Trump’s
public communications as well (Brooks, 2020). During this phase,
public health organizations did not give coherent instructions,
for instance, the Italian Ministry of Health suggested people
should wash hands frequently, but declared face masks useless
and in some cases dangerous (Billeci, 2020); or suggesting to
maintain a safe distance from others, but declaring that people
can continue to travel for work or social necessities. Some
dangerous and unhelpful maladjusted behaviors were noticed
within the Italian population during this phase as well such as
(1) widespread “China-phobic” discriminatory actions, such as
avoidance of Chinese people and their shops, and many cases of
verbal and physical assaults on Chinese people (Di Fraia, 2020;
Gorlani, 2020), and (2) the hoarding and stockpiling of domestic
essential goods (Capovilla, 2020; Vazzana, 2020) creating serious
supply problems, despite public authority’s requests to avoid such
behavior. It is precisely during this second phase of the outbreak
in Italy (March 3 to 7, 2020) when we collected survey data for
the present study.

Phase 3. Italy in lockdown: from March 9th to May 18th
2020. Starting from the governmental decree of March 9th that
imposed a lockdown for the whole country, several other decrees

1https://www.youtube.com/watch?v=Gr0Nsrz7W3s
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imposed progressively more and more social and commercial
limitations. The government and the public health institutions
provided clear, unambiguous, and strict indications in terms
of personal hygiene, social distancing, freedom of movement,
and productive/commercial activities (all decrees adopted by
the Italian government are available at this URL2). No relevant
cases of public disorder have been registered, except limited and
individual episodes of lockdown infringement.

Our research was conducted during Phase 2 – characterized
by contradictory indications from leaders and frequent
problems of public order. The survey opened on March
3rd and ended on March 7th 2020 (after the lockdown
in certain northern Italian provinces and right before the
national lockdown). It is plausible to hypothesize that the
lack of clarity and coherence regarding the evolution of
the outbreak increased levels of state-anxiety in the Italian
population which, in turn, increased the risk of adopting
maladjusted behaviors. It is also plausible that, in such a
confusing situation, some individuals might have personally
wished for a more authoritarian, ordered, determined, and
unambiguous public intervention and, thus, maladjusted
behavior might be associated with specific personality traits (e.g.,
negativity affectivity) and state factors (i.e., anxiety of infection)
of the individual.

Naturally, defining what is “adjusted” or “maladjusted”
behavior in a context completely new and uncharted such
as the current global pandemic is not easy, in particular
because in this case, it is necessary to counterbalance two
equally legitimate perspectives: an individual perspective
(i.e., desire to protect individual health and wellbeing)
and a social and public perspective (i.e., to maintain social
cohesion, contain the virus, guarantee equal opportunities
of access to primary goods and services, and avoid panic
spreading in the population). Such a dichotomy between
individual/selfish tendencies on the one hand, and collective
and social motivations on the other, has been highlighted in
many research fields, including intragroup regulation (Tyler
and Blader, 2003; Ellemers et al., 2013; Ellemers, 2017) and
organizational behavior (Organ, 1988; Ashforth and Mael,
1989). Researchers highlight that in many cases, individuals
are inclined to reduce selfishness in favor of group-based
behaviors, even showing discretionary (vs. mandatory) pro-
group tendencies (Podsakoff et al., 1990; Blader and Tyler, 2009),
in particular when they strongly identify with their in-group
(Tajfel and Turner, 1979).

A useful construct for attempting a definition of adjusted
behavior is Organizational Citizenship Behavior (OCB)
theory (Smith et al., 1983; Organ, 1988; Podsakoff et al.,
1990). The construct of OCB was originally developed in
industrial/organizational psychology to indicate a complex set
of discretionary behaviors and attitudes that an individual
can display within an organization, contributing to its
functioning (e.g., altruism, compliance with general rules
and expectations, courtesy, conscientiousness, loyalty,

2http://www.governo.it/it/coronavirus-misure-del-governo

and civic virtue; Hoffman et al., 2007). Williams and
Anderson (1991) distinguish two distinct types of OCB:
Organizational Citizenship Behavior-Organization, which
includes “behaviors that benefit the organization in general”;
and Organizational Citizenship Behavior-Individual, which
includes “behaviors that immediately benefit specific
individuals” (pp. 601–602).

Although developed within organizational psychology, in the
attempt to define and comprehend the features of adjusted and
maladjusted behavior and attitudes during a global pandemic,
OCB-Individual and OCB-Organization have heuristic value,
because they provide an instrument within the pandemic that
conceives of behavior oriented both toward individuals and
local/national organizations. Following this heuristic attempt at
conceptualization, we adapt the OCB-Organization construct
to the present situation of a pandemic, defining as “adjusted”
behaviors aimed at avoiding negative consequences for managing
the pandemic or causing more problems of public order in
an already critical situation. By contrast, a “maladjusted”
behavior could be defined as a behavior by which individuals
intend to preserve or protect themselves, without regard for
the negative consequences that such behavior can have on
social groups, economy, and society, and more generally on
the public organization facing the pandemic. Continuing
with the organizational metaphor, such behaviors can also be
assimilated as Counterproductive Work Behaviors (Spector
and Fox, 2005), selfish behaviors that can be detrimental for
the organization in which an individual works. Interestingly
for the present purpose, researchers consistently show that
in organizational contexts, OCB and Counterproductive
Work Behaviors are related to how strongly the individual
identifies with the organization in opposite ways. Higher
organizational identification is positively associated with
OCB and negatively associated with Counterproductive Work
Behaviors (Pagliaro et al., 2018).

Remembering the period when we collected data, right
before the full lockdown, an emblematic case of such
maladjusted behavior would be the antisocial behavior that
took place at supermarkets while trying to stock up and
hoard primary goods. This kind of behavior creates problems
of public order and causes the temporary unavailability of
important goods, even though governments claimed that
supermarkets would never be closed and goods would always
be available. Another example of questionable behavior
observed at the time was self-imposition of a strict quarantine
and avoidance of going to work even when the government
declared that such work was essential and needed for the
country’s economy, especially in the case of health and food
production sectors.

Similarly, we adapt the OCB-Individual construct to the
present situation of the pandemic, defining as “adjusted”
behaviors characterized by altruism, public virtue, friendship,
and activities that help disadvantaged people. By contrast, a
“maladjusted” behavior could be defined as a behavior by
which individuals, with the goal of protecting or preserving
themselves, express attitudes and behaviors that implicitly or
explicitly harm individuals belonging to disadvantaged and/or
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minority groups. An emblematic case of this kind of maladjusted
behavior during the first phase of the pandemic in Italy
was avoiding Chinese people (or Asian individuals more
generally), boycotting their places of business, and harassing
them verbally and physically.

Maladjusted behavior seems to be strongly associated with
Negative Affectivity (NA) as a personality trait. A recent
meta-analysis on OCB suggested a relationship between NA
(i.e., an individual’s disposition to experience feelings such
as anger or trait anxiety, have and labile emotional states,
and engage in hostile interpersonal behavior; Watson et al.,
1988) and facets of both OCB-Individual and OCB-Organization
(Geiger et al., 2019). According to this perspective, NA would
have a stronger relationship with OCB than state negative
affect, and NA would have a stronger relationship with OCB-
Organization than OCB-Individual (Geiger et al., 2019). This
means that, at different levels, both trait and state anxiety can
be considered predictors of OCB; specifically, people higher
on NA may engage in less OCB. Following these indications,
it is plausible to hypothesize that NA would increase the
likelihood of adopting maladjusted behaviors during Phase 2 of
the pandemic in Italy, particularly because it is likely that in
this phase, people experienced high levels of state anxiety due
to the general uncertainty and fear associated with the evolution
of a pandemic and its effects on society and the population
(Hirsh et al., 2012).

Exposure to threatening events perceived as disruptive for
social cohesion and personal security can also affect individuals’
subjective levels of authoritarianism (Feldman and Stenner,
1997). Right-Wing Authoritarianism (RWA; Altemeyer, 1981)
has been the object of intense research in recent decades, and
some theoretical frameworks that posit causes, sub-constructs,
antecedents, and eliciting factors of RWA have been proposed
(Sibley and Duckitt, 2008; Duckitt et al., 2010). Here we intend
Authoritarianism to be more of a state condition – a set of
beliefs and behavior that are sensitive to social events and
therefore susceptible to change – rather than a stable trait
condition, but it is important to highlight a long tradition of
studies in the field that tend to consider Authoritarianism as
a highly stable personality trait, relatively unaffected by the
individual’s unique experiences (Altemeyer, 1996; Ludeke and
Krueger, 2013; Adorno et al., 2019). Among those who consider
that the levels of Authoritarianism are sensitive to social events,
an interesting theoretical model was proposed by Jugert and
Duckitt (2009). The authors suggest that subjective levels of RWA
can be caused by what they call collective security motivation,
that is “the motivational goal or value that the collective one
identifies with and lives in should be safe, secure, predictable,
harmonious, stable, cohesive, and orderly” (p. 696). In addition,
Jugert and Duckitt (2009) argue that one’s level of collective
security motivation provides a measure of sensitivity to threats
of social disruption and danger, which leads to a personal
desire for social order, and a need for stability, predictability,
and social control. Thus, collective security motivation can
explain the requests for order, social control, and stability
seen in people with high levels of RWA. This framework sees
RWA as a subjective variable, highly sensitive to particular

disruptive events (as observed with the World Trade Center
attacks on September 11th 2001; Nagoshi et al., 2007). In this
sense, it is plausible that a critical event like the COVID-
19 epidemic – by eliciting anxiety and fear – would increase
RWA. Much research provides evidence for a mediating role of
RWA, for instance previous studies found that RWA mediates
the relationship between religious fundamentalism and attitudes
toward specific minority groups (Johnson et al., 2012), between
religious fundamentalism and racism (Johnson et al., 2011),
and between dangerous world beliefs (such as “Any day now
chaos and anarchy could erupt around us” and “There are
many dangerous people in our society who will attack someone
out of pure meanness, for no reason at all”; Altemeyer, 1988)
and attitudes toward human rights/civil liberties (Crowson,
2009). It is, thus, plausible that RWA would mediate the
relationship between a stable independent variable (e.g., NA) and
maladjusted behavior.

In addition, since perceived societal fear and anxiety would
elicit an increase in RWA (Manzi et al., 2015), it is also
plausible to hypothesize that perceived anxiety of COVID-19
infection would act as a moderating variable between NA,
RWA, and maladjusted behavior. Indeed, high levels of reactivity
and arousal of state-anxiety seem to lead to an impairment
in decision-making processes, thus an increase in maladjusted
behavior (Luhmann et al., 2011). In fact, anxiety may alter
the process through which people make decisions, interfering
with people’s ability to process information because of cognitive
biases (Hartley and Phelps, 2012), and this may lead to an
impairment in goal-directed actions (Alvares et al., 2014). For
these reasons, it is plausible to hypothesize that infection anxiety
may increase the probability that people high in trait anxiety
engage in “maladjusted” behavior, that is, actions and behaviors
that can have negative consequences on other individuals, social
groups, economy, and society, and more generally on the public
organization aimed at facing the pandemic.

The current study assessed the role of NA, RWA, and infection
anxiety in explaining maladjusted behaviors observed by Italian
individuals during the second phase of the COVID-19 outbreak
in Italy. Specifically, on the basis of OCB theory (Smith et al.,
1983; Organ, 1988; Podsakoff et al., 1990) and the collective
security motivation framework (Jugert and Duckitt, 2009), we
firstly hypothesized that NA would be positively associated with
RWA, that both NA and RWA would be positively associated
with COVID-19-related maladjusted behaviors, and that RWA
would also act as a mediator between NA and COVID-19-related
maladjusted behaviors (Hypothesis 1). Additionally, on the basis
of the relationship between anxiety and maladjusted behavior
(Luhmann et al., 2011) and with the aim of assessing the potential
risk factor of infection anxiety, we secondly hypothesized that
higher levels of infection anxiety would increase the effect
of both NA and RWA on maladjusted behavior, thereby
moderating these relationships (Hypothesis 2). Furthermore,
we hypothesized that higher levels of infection anxiety would
increase the effect that NA would have on COVID-19-related
maladjusted behaviors through the mediating action of RWA
(Hypothesis 3). The hypothesized moderated-mediation model is
depicted in Figure 1.
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FIGURE 1 | The hypothesized moderated-mediation model. RWA,
Right-Wing Authoritarianism.

MATERIALS AND METHODS

Procedures
The current study used a cross-sectional online survey. The
survey was launched on social media (e.g., Facebook) between
March 3rd and March 7th 2020 and participants were
recruited through a snowball sampling recruitment procedure,
encouraging them to spread the survey to others. In spreading
the survey, great attention was given to cover all Italian regions,
by posting the survey on public online regional groups with
large number of members. By clicking on the link provided,
participants were directed to the first page of the survey
containing the informed consent of the study, objectives, benefits,
risks, and information about the researchers. Participants were
informed about the anonymity of the survey, as well as the time
needed to complete it (approximately 15 min). At the end of
the survey, participants were informed about the possibility of
receiving a short report on results and were invited to send their
emails to the Principal Investigator (PI) if they desired the report.

Privacy was guaranteed in accordance with the EU General
Data Protection Regulation 2016/679, on whose basis data
were protected by a secure gateway accessible only to the
PI, who removed all IP addresses before sharing the dataset
with other researchers. The study was designed to respect
all the principles of the Declaration of Helsinki on Ethical
Principles for Medical Research Involving Human Subjects and
was approved by the ethical committee of the University of
Calabria (protocol number 8104).

Participants
Participants of the current study were recruited just before the
lockdown of the country, when only some Northern regions were
at high risk. Inclusion criteria were: (1) being at least 18 years
old, the Italian age of consent, and (2) living in Italy assessed
via self-report. A total of 757 Italian participants completed
the survey (183 males, 571 females, and 3 transgender/other).
Participants ranged in age from 18 to 78 years old (M = 34.96,
SD = 11.88). Overall, 18.8% (n = 142) of the sample live in
a zone declared at risk, 71.6% (n = 542) was highly educated
(college degree or above), and only 3.7% (n = 28) personally
knew an infected person. Finally, most of the sample (n = 381;
50.3%) said that they primarily got COVID-19 information from
official websites (e.g., Ministry of Health), 14.9% (n = 113) from

unofficial websites (e.g., blogs), 23.9% (n = 181) from TV, 7.1%
(n = 54) from newspapers, and 3.7% (n = 28) from other sources
(e.g., Facebook).

Measures
Socio-Demographic Characteristics
Socio-demographic variables used in the current study included
age, gender identity (women, men, and other), level of education
(1 = high school or less; 2 = college or more), Italian regions
(n = 21) in which participants lived, and main channels used
to be informed on COVID-19 (e.g., official websites, unofficial
websites, TV, etc.). Furthermore, we asked participants if they
personally knew someone who had been infected with the
COVID-19 and if they lived in a zone declared at risk,
specifying which area.

Negative Affectivity
Negative Affectivity was measured through the subscale of the
Personality Inventory for DSM-5 Brief Form (PID-5-BF; Krueger
et al., 2011; Italian version by Fossati et al., 2013), a self-
report questionnaire consisting of 25 items scored on a 4-point
Likert scale, from “very false or often false” to “very true or
often true.” Example items of the subscale are “I worry about
almost everything” or “I get emotional easily, often for very little
reason.” The score is calculated by dividing the raw score by
the number of items, with higher scores reflecting more NA.
Internal consistency reliability of the measure was 0.90 for the
Italian normative sample (N = 1,544) (Fossati et al., 2013). The
alpha coefficient in the current sample was 0.71. This scale has
been used in several Italian studies (e.g., Granieri et al., 2017;
Anzani et al., 2020).

Authoritarianism
Authoritarianism was assessed through the 10-item Italian
version of the RWA scale (Altemeyer, 1996; Italian version by
Roccato and Russo, 2015). An example item is “Our country
needs a powerful leader, in order to destroy the radical and
immoral currents prevailing in society today.” Items scored on
a 4-point Likert scale, from “strongly disagree” to “strongly
agree,” with higher scores indicating higher RWA. Internal
consistency reliability of the measure was 0.83 for the Italian
validation sample (N = 839) (Roccato and Russo, 2015). The
alpha coefficient in the current sample of the measure was 0.72.
This scale has been effectively used in several Italian studies (e.g.,
Manzi et al., 2017; Spaccatini et al., 2019).

Anxiety of COVID-19 Infection
Infection anxiety was measured through 20 items adapted by
Wong et al. (2007) who conducted a similar study during the
SARS epidemic in Hong Kong. We kept all items the same but just
replaced “SARS” with “coronavirus,” and adapted some specific
items to the Italian context (e.g., the item “I feel that it is difficult
to control the SARS epidemic in such a dense city as Hong Kong”
was adapted to “I feel that it is difficult to control the coronavirus
epidemic in the most densely populated cities”). Participants were
asked to think about their behaviors and emotions related to the
COVID-19 outbreak in Italy and answered questions on a 4-point

Frontiers in Psychology | www.frontiersin.org 5 February 2021 | Volume 12 | Article 583883677

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-583883 February 19, 2021 Time: 19:2 # 6

Bochicchio et al. Early Maladjusted Behavior and COVID-19

Likert scale ranging from “strongly disagree” to “strongly agree”
(e.g., “I am afraid I have been infected with the coronavirus”). The
alpha coefficient of the measure in the current sample was 0.89.

COVID-19-Related Maladjusted Behaviors
Maladjusted behaviors associated with COVID-19 were
measured through 5 items created for this study. Participants
were asked to answer questions on the frequency of different
behaviors related to the COVID-19 outbreak during the past
2 weeks on a 4-point Likert scale ranging from “never” to “very
often.” Specifically, participants were asked how much they (1)
avoided Chinese people and stores (i.e., “In the past 2 weeks, I
have avoided Chinese people and/or their stores”), (2) stockpiled
food and goods (i.e., In the past 2 weeks, I have been stocking
food and goods”), (3) limited their social life (i.e., “In the past
2 weeks, I have limited my outings and my social life”), (4)
given up traveling (i.e., “In the past 2 weeks, I have given up
traveling”), and (5) forced themselves to a quarantine (i.e.,
“In the past 2 weeks, I have imposed on myself a quarantine,
remaining at home”).

At the time of the survey, such behaviors were not suggested
by the local or national authorities and were instead considered
maladjusted behaviors induced by unjustified anxiety and fear
which was dangerous for the national economy and public order.
Naturally, post hoc we can say that at least the last three items
could be considered, in fact, adjusted behaviors, but at the time
of the survey national and local governments, influencers and
politics recommended strongly to avoid behaviors that could have
been potentially detrimental for the economy, such as avoiding
going at work or traveling, particularly in Milan and Lombardy.
Spots for encouraging people to lead “a normal life” without
restrictions were constantly shown on TV and social media
starting from February 27th (the spots are available at these URL
see text footnote 1; URL3). For these reasons, the original research
design considered all these items as “maladjusted behaviors,”
because during Phase 2 of the outbreak in Italy, the National
Institute of Health and the Ministry of Health established, and
politicians, influencers, TVs, and newspapers communicated,
that all the behaviors indicated in the questionnaire were
problematic, maladjusted, and induced by anxiety and fear.
Indeed, a principal components analysis was performed, showing
a one-factor solution which explained 51.61% of the variance and
factor loadings ranging from 0.60 to 0.84. Correlations between
the items ranged from 0.25 to 0.64 supporting their combination
into one factor. The Cronbach’s coefficient of the scale was 0.75.
Obviously, the situation changed dramatically during Phase 3
of the outbreak, when the last three behaviors were not simply
suggested by the authorities, but strictly imposed. Therefore,
in addition to analyzing the entire scale, we also decided to
take into account potential differences, distinguishing between
behaviors that were always considered maladjusted (i.e., items 1
and 2; “Always maladjusted behaviors”), and behaviors that were
discouraged in the second phase, but imposed in the third phase
of the outbreak (i.e., items 3, 4, and 5; “Maladjusted behaviors
only during phase 2”).

3https://www.youtube.com/watch?v=eBjPInpWwnM

Statistical Analyses
Statistical analyses were performed using the R software
environment, setting the level of significance at 0.05. Pearson’s
correlation coefficients were used to estimate bivariate
correlations between variables. As socio-demographic variables
may influence COVID-19-related maladjusted behaviors, we
adjusted the models with a variety of confounding variables,
including age, gender (excluding the 3 transgender/other
participants), educational level (≤High school vs. ≥College),
personal knowledge of infected people, and living in a zone
declared at risk. Specifically, as being older, being male, and
living in areas at high risk of infection represent risk factors
for higher severity and mortality (Jin et al., 2020; Jordan and
Adab, 2020), it is plausible to hypothesize that such factors may
influence both anxiety of infection and behavior. Similarly, it is
also plausible to hypothesize that direct knowledge of infected
people may increase both infection anxiety and maladjusted
behaviors. Finally, because less educated people, and those with
lower levels of COVID-19 knowledge (Zhong et al., 2020) may
have higher levels of anxiety (Lei et al., 2020), education may be
considered another confounding variable affecting both anxiety
of infection and behavior.

Moderated mediation analysis was conducted to test the
hypotheses of the study. Moderating and mediating effects
were specified and tested according to the recommendations
provided by Holmbeck (1997). The structural equation modeling
approach was performed using weighted least squares estimation
with robust standard errors and a minimum required sample
size of at least 200 participants (Kline, 2015). All moderated
mediation analyses were performed using the Lavaan R package
(Rosseel, 2012).

First, a mediation model was fit, with NA as predictor,
COVID-19-related maladjusted behaviors as the outcome, and
RWA as the mediator. The outcome (i.e., COVID-19-related
maladjusted behaviors) was specified in the model as a second-
order factor underlying the two first-order factors (i.e., “Always
maladjusted behaviors” and “Maladjusted behaviors only during
phase 2”). Then, a moderated mediation model was performed,
with infection anxiety as the moderator. The analyses were
performed in two steps (see paths reported in Figure 1). First,
we tested the main effects of NA (c) and RWA (a) on maladjusted
behaviors, and the mediating role of RWA on the relationship
between NA and maladjusted behaviors (a∗b) (Hypothesis 1).
Second, we tested the moderating effect of infection anxiety
on relationships between both NA (ωc) and RWA (ωb) and
maladjusted behaviors (Hypothesis 2), as well as on the effect
of NA on maladjusted behaviors through RWA (Hypothesis 3).
To evaluate the full moderated mediation model and provide
evidence of moderation of the mediation effect, we estimated
the Index of Moderated Mediation (IMM). Finally, the total
fit of the model was assessed through the following indices:
chi square/degrees of freedom (χ2/df), root mean square error
of approximation (RMSEA), standardized root mean square
residual (SRMR), comparative fit index (CFI), and Tucker–Lewis
index (TLI). Values of χ2/df < 2, RMSEA and SRMR < 0.08,
and TLI and CFI > 0.95 are indicative of a good fit with the data
(Kline, 2015).
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RESULTS

Descriptive Statistics and Bivariate
Correlations
Means, SD, and bivariate correlations between NA, RWA,
maladjusted behavior, and infection anxiety are shown in Table 1.
The results showed that all variables correlated somewhat with
each other. Specifically, NA positively correlated with RWA,
infection anxiety, and maladjusted behaviors.

Direct and Indirect Associations
Between NA, RWA, and Maladjusted
Behaviors
As shown in Figure 2 and with respect to Hypothesis 1, results
indicated that NA was positively associated with RWA, a = 0.11,
p < 0.001, 95% CI [0.05, 0.16] and that both NA, c = 0.14,
p = 0.001, 95% CI [0.05, 0.23], and RWA, b = 0.24, p = 0.04,
95% CI [0.11, 0.37], were positively associated with COVID-19-
related maladjusted behaviors. Furthermore, we found that RWA
significantly and positively mediated the relationship between
NA and COVID-19-related maladjusted behaviors, a∗b = 0.03,
p = 0.007, 95% CI [0.01, 0.04]. Specifically, RWA increases as
NA heightens and, consequently, COVID-19-related maladjusted
behaviors increase. Furthermore, coefficients of the two first-
order variables measuring maladjusted behaviors were b = 0.86
and b = 0.82, respectively, indicating that the second order
factor loaded very similarly to the first. These findings confirmed
Hypothesis 1. Finally, none of the control variables had a
statistically significant effect on the variables in the model.

The Moderating Role of Infection Anxiety
With regard to Hypothesis 2, we found only a significant and
positive interaction between RWA and infection anxiety on
COVID-19-related maladjusted behaviors, ωb = 0.08, p = 0.001,
95% CI [0.03, 0.13], indicating that the effect of RWA on
maladjusted behaviors increases the more people feel anxiety
about infection, partially confirming our hypothesis. By contrast,
there was no evidence that infection anxiety moderated the

TABLE 1 | Correlations between negative affectivity, RWA, anxiety of infection, and
maladjusted behaviors.

Scales 1 2 3 4 5 6 Mean SD

1. Negative
Affectivity

− 1.08 0.65

2. RWA 0.10** − 1.79 0.46

3. Anxiety of
infection

0.25*** 0.10** − 2.25 0.54

4. Maladjusted
behaviors (tot)

0.11** 0.18*** 0.53*** − 1.68 0.66

5. Always
maladjusted

10** 28*** 0.35*** 75*** − 1.47 0.68

6. Only during
phase 2

0.09* 0.09* 0.52*** 0.93*** 0.46*** − 1.83 0.82

*p<.05, **p<.01, ***p<.001. RWA, Right-Wing Authoritarianism; SD,
Standard Deviation.

relationship between NA and maladjusted behaviors, ωc = 0.10,
p = 0.06, 95% CI [−0.01, 0.20].

With regards to Hypothesis 3, results indicated that the
indirect effect of NA on COVID-19-related maladjusted
behaviors mediated by RWA was significantly moderated by
infection anxiety, IMM = 0.01, p = 0.006, 95% CI [0.003, 0.020],
confirming our hypothesis. Specifically, the indirect effect
increases as anxiety increases, confirming that infection anxiety
might be a risk factor increasing the negative effects that NA
has on maladjusted behaviors (Figure 3). Measures of model fit
were as follows: χ2/df = 94/41, RMSEA = 0.04, SRMR = 0.04,
CFI = 0.95, TLI = 0.93.

DISCUSSION

The current study was aimed at assessing the role of NA, RWA,
and anxiety of infection in explaining maladjusted behavior in
the early phase of the COVID-19 outbreak in Italy. To the
best of our knowledge, this is the only Italian study assessing
these relationships in the early phases of the outbreak in Italy,
that is, before the national lockdown. In the original design
of the research, we took into consideration five behaviors as
maladjusted, but looking at the evolution of the Italian public
health policies in Phase 3 of the outbreak, we also considered
potential differences in these behaviors. Our results suggested
that, at the time of the survey, no differences between such
behaviors were statically supported, as the loadings representing
the relationships between the second order factor with the two
first order factors were very similar. This might mean that in
Phase 2 of the outbreak in Italy all these behaviors were part
of a unique latent factor indicated maladjusted behavior. For
these reasons, in this discussion, we refer to “COVID-19-related
maladjusted behaviors” including all five behaviors included in
our COVID-19-related maladjusted behaviors questionnaire.

Specifically, in support of our first hypothesis, we found
that both NA and RWA were associated with COVID-19-
related maladjusted behaviors, and that RWA mediated the
relationship between NA and maladjusted behaviors. These
results are partially supported by the literature. Following the
interpretation of COVID-19-related maladjusted behaviors as
behaviors with low levels of OCB, we can assert that our results
confirmed previous studies finding a strong relation between NA
and various facets of OCB, with NA increasing the likelihood
of engaging in maladjusted behavior (behaviors characterized by
low levels of OCB; Jain et al., 2012; Geiger et al., 2019). This means
that, during phase 2 of the COVID-19 outbreak in Italy, people
who experienced NA were more likely to adopt the maladjusted
behaviors assessed in our survey.

In this scenario, authoritarianism seemed to play a mediating
role between NA and maladjusted behaviors, and this could
be better understood considering the specific characteristics of
the moment during which the survey was launched. Phase
2 of the COVID-19 outbreak in Italy was characterized by
uneven, unclear, and contradictory information about the
infection and even more unclear indications given by the central
government, local administrations, and public health institutions.
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FIGURE 2 | Results from the moderated-mediation model. Dashed lines represent non-significant paths. For simplicity, associations with control variables are
omitted. RWA, Right-Wing Authoritarianism. ∗p < 0.05, ∗∗p < 0.01, and ∗∗∗p < 0.001.

Summarizing, it was a phase of deep “disorder” and uncertainty
in relation to what people needed to do in order to avoid the
spread of the infection. Since previous studies found that NA
is strongly characterized by a high intolerance of uncertainty
(Norton and Mehta, 2007), the mediating role of RWA may
be interpreted as an implicit need of people with negativity
affectivity to have order and social control, induced by the
perception and threat that the situation was uncertain and out
of control. In turn, as threat impairs perceived control, RWA
increases as a function of low control (Fritsche et al., 2011; Manzi
et al., 2015) and is a reaction to this threat from external danger
(Onraet et al., 2013). This finding could be interpreted as an
implicit strategy for coping with the threat that the social context
was dangerously “out of control” without clear and prescriptive
rules of behavior, because part of RWA is a desire for a highly
structured and controlled societal system and for an authority
that imposes structure and order. In other words, desiring more
social order and control may represent a coping strategy for
managing the perception that the living context is dangerously
insecure and out of control.

This interpretation is also consistent with the framework
proposed by Jugert and Duckitt (2009), who see a direct cause
of authoritarianism being collective security motivation. It is
therefore plausible that during Phase 2 of the outbreak in

Italy, RWA in people particularly sensitive to anxiety, fear, and
intolerance of uncertainty is expressed as an implicit need for
clearer management of the outbreak and enhanced personal
desires for order and control in the societal system. The paradox
is that the personal need for order and societal control, shown
by the mediating role of RWA, ends up increasing the likelihood
of acting in maladjusted ways that, in turn, may also provoke
additional problems of public order.

Perhaps maladjusted behaviors expressing low levels of OCB-
Individual (i.e., avoiding Chinese people and their shops or
harassing them verbally or physically) are due to the hostility
and prejudice that RWA generally produces toward groups
perceived as “dangerous” (Duckitt and Sibley, 2007). But what
about maladjusted behaviors that display low levels of OCB-
Organization? Following our results, we draw the conclusion
that an implicit need and request for order, social security,
and stability, particularly in people with high NA, increases the
likelihood to engage in behaviors that, in a critical situation like a
pandemic, contribute to increased social disorder and confusion.
Although it may seem bizarre or paradoxical, this finding seems
to be consistent with some features of the “authoritarian specter”
described by Altemeyer (1996). This refers to the combination
of numerous cognitive failings and contradictory ideas, frequent
false inferences in arguments, contradictory principles, and
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FIGURE 3 | Conditional indirect effect, along with the 95% confidence intervals, of negative affectivity on COVID-19-related maladjusted behaviors through RWA as
a function of anxiety of COVID-19 infection. RWA, Right-Wing Authoritarianism.

strong cognitive compartmentalization that produce a double
standard in evaluation and decision making. Altemeyer (1996)
concludes that when people fall in the “authoritarian specter,”
they “use so many double standards that their behavior
shows relatively little fairness and integrity. They may present
themselves as highly principled people, but their principles shift
quickly to justify whatever they happen to want – a shift they
probably never notice.” (pp. 144–145).

Based on this definition, it is plausible that the clear dissonance
between a need (i.e., social order and stability) and the outcomes
of the behaviors associated with such a need (i.e., maladjusted
behaviors low in OCB and leading to problems of public order)
represent a case of “blindness” within the authoritarian specter.

In support of our second and third hypothesis, we found
that the effect of RWA on maladjusted behavior increased if
people felt anxiety about COVID-19 infection. By contrast, we
did not find evidence for the moderating role of infection
anxiety on the relationship between NA and maladjusted
behavior. Furthermore, we found that the indirect effect of
NA on maladjusted behavior through RWA was moderated
by infection anxiety, supporting the hypothesized moderated-
mediation model. Specifically, NA would increase the likelihood
of adopting maladjusted behavior through the action of RWA
in participants with high levels of anxiety of infection, but
not in those with low levels of anxiety, thus highlighting that
infection anxiety would be a risk factor for the adoption of
maladjusted behaviors.

Consistently with the literature, people high
in trait-anxiety are more reactive to state-anxiety

(Glotzbach-Schoon et al., 2013), and this means that they
are overly sensitive to threatening and dangerous events or
situations, particularly when these events are characterized by
high levels of uncertainty and unpredictability, and this is the
reason why people suffering from anxiety disorders express
high vulnerability to unpredictability and uncertainty (Mineka
and Zinbarg, 2006). This high level of reactivity and arousal
increases, in turn, the propensity to make hurried decisions
that avoid uncertain or risky consequences, and this could lead
to impairment in decision-making processes (Luhmann et al.,
2011), and ultimately to maladjusted behavior. Our results are
consistent with these findings, particularly because many items
of the scale we used for assessing infection anxiety were related
to fear for the future. This means that anxiety of infection would
be particularly due to the infection’s unpredictability and unclear
developmental course, and this would have to do with the
individuals’ perception of the infection, particularly of it being
(or not) “under control” or predictable in its development.

Finally, it is plausible that, in Phase 2 of the outbreak in
Italy, local and central governments gave the impression that the
situation was out of control, and that this increased anxiety in
the population (Gasparro et al., 2020; Maldonato et al., 2020).
Given that anxiety of infection moderated the relationships
between NA, RWA, and maladjusted behaviors, to decrease the
likelihood that a significant part of the population would act
in a maladjusted manner creating problems of public order,
perhaps interventions should focus on reducing levels of anxiety
in the population. Infection anxiety is likely more malleable
through intervention than both RWA and NA. This hypothesis
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is indirectly supported by the evidence that infection anxiety
did not moderate the relationship between NA and maladjusted
behaviors. Indeed, this suggests that state anxiety buffers the effect
of NA on maladjusted behavior only in the presence of RWA
when social security motivation, need for social control, and
requests for prescriptive rules for behavior are present.

Our findings should be considered with respect to several
limitations. First, the single point in time, cross-sectional
nature of the study prevented us to make inferences about
temporality and causality within the explored relationships.
Future studies should consider implementing longitudinal
designs to discern cause-effect relationships between NA, RWA,
anxiety of infection, and maladjusted behavior. Second, although
sample size was large, it was not representative of the Italian
population, and this prevents us from generalizing our findings
to the whole Italian context. Similarly, being that our sample
is constituted by only Italian individuals, our findings must
be interpreted within that cultural context. Furthermore, the
sample is unbalanced in terms of gender and educational level,
with higher rates of women and highly educated participants.
However, these variables were considered in the model as
potential confounders, adjusting the direct and indirect effects
for these variables, even though their effects were not statistically
significant. Notwithstanding, future studies should do better to
recruit more balanced samples. Third, at the time of our survey,
no specific measure on COVID-19 infection anxiety existed yet.
It was not until March 27th, 2020 that the Fear of COVID-19
Scale was published (Ahorsu et al., 2020). Fourth, the spread of
COVID-19 was so rapid in Italy and, subsequently, in Europe
and the United States, that it was very difficult to classify
certain types of behavior as between “correct” or “maladjusted,”
because that depends on the information present at the time
and what people are told by their governments, and those
changed rapidly. To this end, we relied on a heuristic model
from Industrial/Organizational psychology. Indeed, some of the
behaviors that were considered maladjusted in this study were
subsequently recommended by the government (i.e., quarantine).
However, this represents at the time the special nature and
contribution of our work, since at the time of data collection,
these behaviors were strongly discouraged by the institutions.

CONCLUSION AND IMPLICATIONS FOR
PUBLIC POLICIES

Despite limitations, our study may have some implications for
public policy. According to our findings, maladjusted behaviors
and problems of public order in Phase 2 of the COVID-19
outbreak in Italy were likely due to the perception that public
management of the epidemic was out of control by central
and local governments, as well as by public health institutions.
In that phase, instructions and information on the individual
and public management of the epidemic were uneven, unclear,
and often contradictory, and this certainly increased the need
and the personal desires for more order and social control in
people experiencing anxiety and intolerance of uncertainty. This
“authoritarian” need, induced by collective security motivation,

would probably explain a set of behaviors characterized by
low levels of civic virtue, courtesy, conscientiousness, loyalty,
and altruism, that contributed to problems of public order. In
this venue, it is meaningful that since the central government,
local administrations, and public health institutions started to
give clear, coordinated, univocal, and consistent instructions to
the population, problems of public order no longer occurred,
although restrictions were heavy and highly stressful. The
moderating role of anxiety of infection is crucial in this
scenario, as high levels of state-anxiety in particularly vulnerable
people due to trait-anxiety seemed to lead to impairment in
decision making processes, fostering the adoption of maladjusted
behavior as a paradoxical expression of the need for social
order and control.

Our findings may have significant implications for the
management of social order and security in a case of serious crises
such as an outbreak, as they seem to suggest that a functional way
to contain maladjusted behavior in the population could be to
take advantage of the mediating role that RWA seems to perform
between NA and maladjusted behaviors, and of the moderating
role that anxiety of infection seems to perform between the
increased levels of RWA and maladjusted behavior.

To this end, since anxiety of the outbreak is particularly
due to the perception of its unpredictability, effective public
communication should be clear, well-defined, with unambiguous
instructions. Further, such instructions should also be paired with
clear data and verifiable predictions and end goals showing, for
example, that if we do these restrictions for X amount of weeks,
it should lead to X amount of reduction in virus spread, and if
we get to our goal of X infections, we can start to lift certain
restrictions, etc. Indeed, communicating the necessity of strict
and heavy restrictions aimed at controlling the outbreak and the
possibility to verify the benefits of such restrictions in a defined
temporal range could have the effect of containing anxiety due to
the unpredictability of the virus.

Furthermore, the mediating role of RWA seems to suggest
that people with NA would need to perceive that the government
and the authorities of public health can control the outbreak by
prescribing clear and unambiguous behavioral indications (i.e.,
what to do exactly and what not to do), and this would probably
buffer the intolerance for uncertainty. Our findings and the recent
history of the COVID-19 outbreak in Italy seem therefore to
suggest that maladjusted behaviors engaged in by a subset of the
population are partly due to inconsistent indications and to the
incoherent information provided by governments and leaders
and public health institutions early in an outbreak, and therefore
clear, unambiguous, and predictable public communication
might reduce maladjusted behaviors, promote both social
cohesion and better management of infection.

These findings may be important as, until a vaccine or
a therapy for the infection becomes available, new waves of
infections are quite likely, and in those occasions, governments
and public health institutions should avoid the mistakes made
in Italy (and currently in the United States) in terms of early
public communication in order to promote social cohesion and
maintain public order in a population. Indeed, currently in
the United States, there has been no clear, univocal, strong

Frontiers in Psychology | www.frontiersin.org 10 February 2021 | Volume 12 | Article 583883682

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-583883 February 19, 2021 Time: 19:2 # 11

Bochicchio et al. Early Maladjusted Behavior and COVID-19

Coronavirus strategy at the federal level with only mixed and
contradictory messages coming from leadership. Instead there is
massive variation from state to state in terms of social distancing
restrictions and both the timing and duration of lockdowns,
which in turn is associated with differential infection rates
across communities and general failure to contain the virus
(Fox et al., 2020).

To conclude, in Italy once the strict lockdown went into place,
problems of public order and maladjusted behaviors rapidly
and dramatically decreased. We hypothesize that the severity of
restrictions imposed on a population can be well endured if an
effective public communication strategy is able to contain anxiety
in the population. The SARS outbreak in 2002–2003 showed that
an “authoritarian response” for containing viral infections, i.e.,
heavy restrictions and limitation of personal freedoms, severe
checks by law enforcement agencies, and strict imposition of
social control, is very effective for avoiding widespread infection.
This represents the so called “authoritarian advantage” of
authoritarian regimes such as China (Schwartz, 2012). Indeed, in
Italy and other European countries, the “authoritarian response”
(i.e., severe mass quarantine, strict checks by law enforcement
agencies, closure of all industrial and commercial activities
except those related to food and healthcare goods), produced an
impressive decrease in cases of infection in less than 2 months.
In Italy, for instance, the peak of new daily cases of infection
was reached on March 21st, a day in which 6,557 new cases
of infection occurred, while after 2 months of mass quarantine,
on May 22nd, only 652 new cases of infection were registered,
which is 90% less.

Nevertheless, an “authoritarian response” could represent a
political problem for a democratic regime, and especially for
a population that usually benefits of a wide range of personal
freedoms (such as the United States). Our study suggests that
a democratic country can endure a temporary “authoritarian
response” to a health crisis if governments are able to “enhance

public trust by developing mechanisms to increase government
transparency and interaction with the public” (Schwartz, 2012,
p. 330), and this can be achieved by transparent, unambiguous,
and predictable public communication. By contrast, ambiguous,
uneven, unclear, and contradictory public communications can
lead to maladjusted behaviors and problems of public order in a
democratic regime.
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Background: The COVID-19 crisis has introduced a variety of stressors, while
simultaneously decreasing the availability of strategies to cope with stress. In this
context, it could be useful to understand issues that people find most concerning and
ways in which they cope with stress. In this study, we explored these questions with a
sample of graduate and professional students.

Method: Using open-ended assessments, we asked participants (n = 305) to identify
their biggest challenge or concern (“top problem”), their most effective way of handling
stress (“effective strategy”), and their most common way of handling stress (“common
strategy”). We applied thematic analysis and evaluated whether participants’ strategies
corresponded with evidence-based practices (EBPs).

Results: Participants frequently reported top problems relating to productivity (27% of
sample), physical health (26%), and emotional health (14%). Distraction was the most
frequently classified common strategy (43%), whereas behavioral activation was the
most frequently identified effective strategy (50%). Participants who reported a common
strategy classified as an EBP reported lower depressive and anxiety symptoms. In
contrast, there was no evidence of an association between symptom levels and whether
or not participants’ effective strategy was an EBP. Participants who reported the same
strategy as both their common and effective strategy (29%) reported lower depressive
symptoms than those whose common and effective strategies were different.

Conclusion: Our findings highlight stressors that students are experiencing and ways
they are coping during the COVID-19 crisis. We discuss how these findings can inform
mental health promotion efforts and future research on coping with stressors.
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INTRODUCTION

Coronavirus disease 2019 (COVID-19) has had an enormous
public health impact. In addition to its serious physical health
consequences, the virus and the resulting societal changes have
had major impacts on the mental health of society (Li et al., 2020).
The virus has introduced new stressors (e.g., fears of contracting
the virus, concern for loved ones contracting the virus, economic
uncertainty, job loss, social distancing) and challenges (e.g.,
maintaining strong social relationships while social distancing,
staying productive while working from home).

We thought it would be useful to assess how people are
responding to problems they are experiencing in the context of
the COVID-19 pandemic and which problems they consider
most important. Graduate students may find it more difficult to
cope with existing problems in the context of new restrictions,
or the pandemic may have introduced entirely new problems
into their lives. In our view, understanding how individuals
are responding to problems in their lives could be important
for several reasons. First, individuals who are seeking advice
(e.g., about how to navigate stressors relating to the pandemic)
may be interested in learning about the coping strategies
that others have found most effective (i.e., those that people
have perceived as most helpful in coping with stress). Such
strategies could also be included in outreach activities and
could inform efforts to provide mental health advice to the
public (Li et al., 2020). Second, mental health experts could
prioritize evaluations of strategies that are commonly used,
and those that are consistent with evidence-based practices
(EBPs) could be promoted. Third, mental health professionals,
policymakers, and public health officials could benefit from
understanding the specific problems, stressors, and challenges
that people perceive as most important during times of immense
stress, such as this crisis. Research activities and funding
targeted at problems that are commonly reported could be
especially useful in combating the current crisis. Fourth, even
beyond the COVID-19 crisis, such research could help us
better understand adaptive ways of responding to stressful
circumstances. Even under normal circumstances, researchers
have been highly interested in emotion regulation (e.g., Aldao
et al., 2010), coping with stressors (e.g., Littleton et al., 2007),
and resilience in response to difficult circumstances (e.g., Hu
et al., 2015). While the COVID-19 crisis represents a unique
period in human history, some of the insights acquired during
the COVID-19 crisis may generalize to other kinds of stressful
situations. In summary, an assessment of top problems (i.e.,
the problems that people perceive as most stressful) and
coping strategies (i.e., the strategies people are engaging in
to handle stress) could have practical implications during the
COVID-19 crisis while also generating knowledge that extends
beyond the pandemic.

Open-Ended Assessment
Although there are many measures of coping styles and
common psychological problems, open-ended measures may
be especially valuable. Many standardized measures of coping
ask participants to respond to a set of predetermined items

with predefined response options. In contrast, open-ended
measures allow participants to freely report on their experiences
without restriction. Closed-ended questionnaires have several
strengths, including quantitative interpretations of scores, norms
and benchmarks for comparison across different samples, and
often well-documented psychometric integrity (Meyer et al.,
2001). However, such measures also have a variety of important
limitations. Closed-ended questionnaires of coping strategies
limit the potential range of responses, decreasing our ability
to thoroughly characterize and describe the strategies that
people naturally use (Wasil et al., 2021). Furthermore, in
the context of stressful situations like the COVID pandemic,
many people may be employing coping strategies that are
not well-captured on existing questionnaires. As a result,
some standardized questionnaires may systematically miss
coping strategies or problems that are unique to this specific
period. Furthermore, closed-ended assessments of coping may
include items that are no longer possible due to federal
and local stay-at-home orders. For these reasons, open-ended
measures may be useful in describing and characterizing
peoples’ experiences during the COVID-19 crisis. Open-
ended idiographic measures may be able to overcome some
of these limitations and usefully complement closed-ended
assessments. These measures allow participants to freely report
on their experiences in an effort to maximize the relevance
of the measure to each individual. Such measures may be
especially valuable during the COVID crisis due to their
flexibility (for a longer discussion of idiographic assessment
see Haynes et al., 2009). Because an open-ended measure
of coping would allow participants to list any kind of
strategy, such a measure would allow policymakers and public
health officials to understand the broad range of responses
to emergencies. Furthermore, it is likely that the practicing
social distancing has changed the types of coping strategies
available to individuals (e.g., many individuals may not be
able to go to the gym or seek in-person social support).
Additionally, increased stress from the crisis may inhibit self-
control (Duckworth et al., 2013), reducing peoples’ ability to
select and execute appropriate coping strategies. Due to the
novel context, an open-ended qualitative measure could be an
important first step toward understanding coping responses
and problems during the pandemic. After administering
open-ended questionnaires, researchers could identify themes
that are commonly reported. By first using idiographic
assessments to understand the problems and concerns of people
during this pandemic, researchers may be able to prioritize
research questions and interventions that are most relevant
to this pandemic.

Taken together, this logic suggests that the information
acquired from open-ended measures could be especially
useful for researchers, policymakers, public health officials
who are trying to understand responses to stressful
situations. Therefore, we employed open-ended questions
prompting participants to identify, without restriction,
the coping strategies that they perceive as most useful
(i.e., “effective strategies”), coping strategies that they
engage in most frequently (i.e., “common strategies”),
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and problems that they consider most important (i.e.,
“top problems”).

Evidence-Based Practices and Coping
Strategies
We also wanted to examine the extent to which peoples’
coping strategies mirrored treatment components in evidence-
based psychotherapies. For several decades, scholars have tested
mental health interventions, often in the form of published
treatment manuals. Some scholars have identified evidence-
based practices and principles (EBPs) that are commonly
included within the treatment manuals of empirically supported
treatments (Chorpita and Daleiden, 2009). For example,
cognitive restructuring, behavioral activation, and problem
solving are EBPs that are commonly found in interventions
for depression (Chorpita and Daleiden, 2009). Some EBPs are
thought to be active ingredients of change and have formed the
basis of modular interventions (e.g., Weisz et al., 2012; Murray
et al., 2014). More recently, scholars have been interested in
examining the extent to which people naturally employ EBPs
as coping strategies. In one study, middle school students with
greater depressive symptoms were less likely to employ EBPs as
coping techniques than students with fewer depressive symptoms
(Ng et al., 2016).

These authors also distinguished between habitual responses
(i.e., coping strategies that participants often employ) and
perceived-effective responses (i.e., coping strategies that
participants perceived as helping them feel better). We reasoned
that a similar approach could be helpful in understanding
coping strategies during the COVID-19 crisis. Specifically, we
were interested in understanding an individual’s most common
response to stress (hereafter referred to as an individual’s
“common strategy”), the response that they perceived as his
or her most effective (hereafter referred to as an individual’s
“effective strategy”), and whether or not these strategies match.
In a previous study, Ng et al. (2016) found that participants
whose perceived-effective responses were the same as their
habitual responses (referred to here as “matchers”) reported
fewer depressive symptoms than those who reported different
strategies (“non-matchers”). Furthermore, the regulatory fit
framework proposes that coping strategies are most effective
at regulating a stress response when individuals employ the
strategies that they perceive as optimal (Bendezú et al., 2019).
Thus, guided by prior empirical and theoretical work, we
predicted that matchers would report lower symptomatology
than non-matchers. We also reasoned that this would be true
regardless of whether or not the strategy matchers perceived as
most effective and most common could be classified as an EBP.

We also wondered if individuals employing EBPs as coping
strategies during the COVID-19 crisis may be experiencing
better mental health outcomes. A diathesis-stress framing
suggests that, in non-stressful environments, individuals with
and without effective coping strategies may experience similar
psychological outcomes (Ingram and Luxton, 2005). However,
in stressful environments, having effective coping skills to
manage these stressors may protect against psychological distress.

Indeed, coping responses are thought to be especially important
protective factors during times of widespread community stress,
including during epidemics, natural disasters, and wars (Xu and
He, 2012; Rabelo et al., 2016; James et al., 2019).

Because EBPs are commonly included within the treatment
manuals of empirically supported treatments and are thought
to be active ingredients of change and efficacious means of
managing mental health concerns (Chorpita and Daleiden, 2009),
we predicted that individuals who listed an effective coping
strategy that could be classified as an EBP would experience
fewer depressive and anxiety symptoms than those who listed an
effective coping strategy that could not be classified as an EBP. We
reasoned that these individuals are aware of EBPs and find them
personally useful for reducing stress, making them more likely
to employ them than individuals who cannot identify an EBP as
an effective strategy. Similarly, we predicted that individuals who
listed a common coping strategy that could be classified as an
EBP would experience fewer depressive and anxiety symptoms
than those who listed a common coping strategy that could
not be classified as an EBP. Because we hypothesized that more
frequent implementation (i.e., more common utilization) of
strategies that could be classified as EBPs would be associated
with better outcomes, we also reasoned that the relationship
between EBP endorsement (i.e., listing a coping strategy that
could be classified as an EBP) and mental health outcomes would
be stronger for common strategies than for effective strategies.
In both cases, we reasoned that individuals who listed EBPs as
coping strategies may be more likely to use these strategies in
their everyday lives, and we reasoned that implementing EBPs as
coping strategies may be associated with mental health outcomes
(Ng et al., 2016). Because we hypothesized that implementing
EBPs would be associated with better outcomes, we also reasoned
that the relationship between EBP endorsement and mental
health outcomes would be stronger for common strategies than
for effective strategies.

The Present Study
In this study, we administered open-ended questions to assess
coping strategies and top problems among n = 305 graduate
and professional students (referred to herein as “students” or as
“participants”). Even before the COVID-19 pandemic, graduate
students were vulnerable to a variety of mental health concerns
including depression, anxiety, loneliness, and suicidal ideation
(Evans et al., 2018). The COVID-19 crisis has exacerbated
these concerns: many universities have ceased non-essential
operations, mandated that students leave campus, and shut
down university counseling centers. Thus, we were interested in
examining the problems and coping strategies of students as they
experienced the pandemic.

Our study has three aims. Our first aim (Aim 1) was to identify
the frequencies of each effective strategy, common strategy,
and top problem we identified. To that end, we analyzed the
open-ended responses to identify commonly reported strategies
and problems. Our second aim (Aim 2) was to identify
potentially helpful coping strategies by examining associations
among coping strategy use and mental health. We had three
hypotheses. First, we hypothesized that those who identified
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EBPs as effective strategies would experience lower depressive
symptoms and anxiety symptoms (Aim 2, Hypothesis 1). Second,
we hypothesized the same trend for individuals who identified
EBPs as common strategies (Aim 2, Hypothesis 2). Third, we
hypothesized that matchers (individuals who report that their
most common strategy is the same as their most effective
strategy) will experience lower depressive symptoms and anxiety
symptoms compared to non-matchers (Aim 2, Hypothesis 3).
Our third aim was to test whether particular strategies or top
problems were associated with higher symptoms (Aim 3). We
discuss the implications of these findings for psychologists,
higher education leaders, public health officials, and members of
the general public.

MATERIALS AND METHODS

Recruitment
The present study uses baseline data that were collected as part
of an effort to disseminate a mental health promotion program
to support graduate and professional students during COVID-
19 (for additional details, see Wasil et al., 2020c). The project
was conducted via a partnership with university deans and the
Behavior Change for Good Initiative. On March 30 and March 31,
2020, an email message was sent out to a listserv of the university’s
graduate and professional students. The email explained that we
were launching an online single-session program grounded in
behavioral science and designed to help students during the crisis.
The email also included a link to the survey, hosted on Qualtrics.
In the present study, we analyze responses from the first week of
recruitment (i.e., March 30 to April 6).

Procedure
Upon opening the Qualtrics link, participants were directed to
a brief introductory screen with information about the study’s
purpose and a general description of the activities. Participants
then filled out a baseline questionnaire with measures of
depressive symptoms, anxiety symptoms, secondary control,
perceived ability to handle the COVID-19 crisis (described in
further detail below). The questionnaire also included three
open-ended questions asking participants to list their most
effective coping strategy, most common coping strategy, and
biggest problem. The present study uses information from
the baseline questionnaire; details about the intervention are
presented elsewhere (Wasil et al., 2020c). Study procedures were
reviewed and deemed quality improvement by the University of
Pennsylvania IRB.

Measures
Depressive Symptoms (Patient Health
Questionnaire-2)
The Patient Health Questionnaire-2 (PHQ-2; Kroenke
et al., 2003), a commonly used measure of depression, was
administered to participants at baseline. The PHQ-2 asks
participants to report the frequency of depressed mood and
anhedonia over the past 2 weeks. Each item is scored from 0 (“not
at all”) to 3 (“nearly every day”). The PHQ-2 has demonstrated

strong psychometric properties, including construct validity.
PHQ-2 scores are associated with functional impairment,
symptom-related difficulties, and clinician ratings of depression
(Kroenke et al., 2003). Cronbach’s alpha in our sample was 0.8.

Anxiety Symptoms (Generalized Anxiety Disorder-2)
The Generalized Anxiety Disorder 2-item scale (GAD-2; Kroenke
et al., 2007), a commonly used measure of anxiety, was
administered to participants at baseline. The GAD-2 asks
participants to report the frequency of anxiety and inability
to stop worrying over the past 2 weeks. Each item is scored
from 0 (“not at all”) to 3 (“nearly every day”). The GAD-
2 has demonstrated strong psychometric properties, including
construct validity. GAD-2 scores are associated with functional
impairment, and clinician ratings of anxiety (Plummer et al.,
2016). Cronbach’s alpha in our sample was 0.86.

Effective and Common Coping Strategies
Informed by idiographic approaches to measurement (Haynes
et al., 2009), we asked participants to freely list their most effective
and most common coping strategy. Participants received the
following instructions:

We want to understand how you deal with negative emotions
or stress. Please list your most effective strategy and most
common strategy for trying to feel better when you’re feeling
upset or stressed. Your most effective strategy might also be your
most common strategy, or they might be different.

Then, participants received a write-in text box to list their
most effective strategy and a separate box to list their most
common strategy. This order was deliberate, so that the
participants would report general coping strategies, rather than
those that may be specific to the top problem they described.

Top Problem
Informed by previous research on open-ended assessments of
problems (Weisz et al., 2011), we asked participants to list their
biggest problem or concern. Participants received the following
instructions:

We want to understand problems that are causing you stress
or discomfort. Please list your biggest problem or concern below.
Try to be as specific as possible.

Then, participants received a write-in text box to list their
biggest problem or concern.

Development of Coping Strategy
Codebook
Our codebook of coping strategies was guided by our two main
goals: (a) To examine the frequency of EBPs and (b) To identify
commonly reported non-EBPs.

Selection of EBP Codes
We developed a list of EBPs by drawing from several sources.
First, we reviewed a previous study which had applied a coding
scheme of EBPs to coping strategies identified by middle school
students (Ng et al., 2016). To supplement this existing taxonomy
of EBPs, we reviewed treatment manuals for cognitive therapy,
behavior therapy, and interpersonal therapy; each of which
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has been shown to be effective treatments for depression in
children and adolescents (David-Ferdon and Kaslow, 2008).
We also surveyed studies that have identified EBPs in youth
psychotherapy manuals for depression (Chorpita and Daleiden,
2009) and anxiety (Higa-McMillan et al., 2016). Because these
sources focused on common EBPs in youth psychotherapies,
we also surveyed empirically supported treatment manuals for
adults with depression and anxiety. This full search, distillation,
and matching procedure is described elsewhere (for full details
see Wasil et al., 2019, 2020a). In brief, we reviewed meta-
analyses (e.g., Chambless and Hollon, 1998; Cuijpers et al., 2013)
and relevant chapters of A Guide to Treatments that Work
(Nathan and Gorman, 2015) to identify empirically supported
interventions for adults. Then, we reviewed treatment manuals
of empirically supported interventions (e.g., Barlow et al., 2010;
Weissman et al., 2017) to identify EBPs. Finally, we reviewed
literature on single-component “wise” interventions (Walton,
2014) and positive psychology interventions (Seligman et al.,
2005; Bolier et al., 2013). These bodies of literature were
important supplements to the psychotherapy elements given that
our participants were not a treatment-seeking population.

One code, distraction, could not be neatly conceptualized
as an EBP or as a non-EBP. For our distraction code, we
used the definition applied by Ng et al. (2016). Although Ng
et al. (2016) categorized distraction as an EBP, distraction is
highly heterogeneous, and other scholars have conceptualized
distraction as maladaptive or dysfunctional (e.g., Machado et al.,
2020). Therefore, we perform one set of analyses with distraction
as an EBP and one set with distraction as a non-EBP. We also
describe the specific types of distraction that people reported and
compare the kinds of distraction that people considered effective
and those that they commonly employed.

Selection of Non-EBP Codes
Next, we identified coping strategies that were commonly
reported but did not match EBPs. To identify these codes, we
applied thematic analysis guidelines (Braun and Clarke, 2006).
First, we familiarized ourselves with the data. The first author
(initials masked for review), second author (initials masked
for review), and fourth author (initials masked for review)
independently reviewed effective coping responses and common
coping responses. Then, they had open discussions to identify
patterns and themes in the data. Through this process, an initial
codebook was created to characterize themes that were frequently
reported. Next, the first, second and fourth authors reviewed
the datasets once more to identify additional themes that were
not covered in the initial codebook drafts. Then, these three
authors discussed their notes and produced a final version of
the codebook. To assess inter-rater reliability, the second author
and fourth author independently applied each codebook to 70
randomly selected responses. Coding was blinded (coders were
not aware of whether responses were reported as common
strategies or effective strategies). Cohen’s kappa was calculated
for codes with at least 3 responses (Cohen’s kappa ranged from
k = 0.70 to k = 1.00). Responses that did not fit into any category
were labeled “miscellaneous” (n = 8 common responses and n = 9
effective responses). Then, both authors applied the codebook

to the remaining responses. Disagreements were resolved via
consensus between the first, second, and fourth authors.

Our final codebook for effective and common strategies
included 29 codes that match EBPs and 6 codes that do not (see
our Supplementary Material for a list of codes and definitions).
We also included 23 subcodes, which allowed us to analyze
specific approaches subsumed within larger codes (e.g., the
“behavioral activation” code included subcodes for “physical
activity” and “social activity”).

Development of Top Problem Codebook
To develop our codebook of top problems, we applied thematic
analysis (Braun and Clarke, 2006). Our process was nearly
identical to the process we described above for the development
and application of our coping strategy codebook (Cohen’s Kappa
ranged from k = 0.78 to k = 1.0). The only difference was
that the process involved the first author (initials masked for
review), third author (initials masked for review), and fifth
author (initials masked for review), whereas the development and
application of the coping codebook involved the first, second,
and fourth authors.

Next, we coded all responses according to whether the
problem was definitely related to the COVID-19 pandemic
(e.g., “my family becoming ill”), likely related (e.g., “loss of
jobs/income”), or unlikely to be directly related (e.g., “the stability
of my romantic relationship”). The third and fifth author applied
these codes and obtained high agreement (k = 0.97).

Analyses
To address our first aim, we assessed the frequency of each
coping strategy and each top problem. We were especially
interested in identifying strategies that were frequently reported
as effective though not common (and vice-versa). Because our
data were paired (i.e., each participant provided both a common
and effective strategy), we performed an omnibus McNemar-
Bowker chi-squared test with strategies that were listed by at least
5% of participants (i.e., behavioral activation, distraction, social
support, and “other,” a category which consisted of the remaining
responses). Then, we performed follow-up 2 × 2 McNemar tests
to compare pairs of strategies (e.g., comparing the proportion
of participants who listed behavioral activation as effective and
distraction as common to the proportion who listed distraction
as effective and behavioral activation as common).

To address our second aim, we tested three hypotheses related
to coping strategies. First, we tested whether participants who
identified an EBP as their most effective strategy reported lower
depressive and anxiety symptoms. Second, we tested whether
participants who identified an EBP as their most common
strategy report lower depressive and anxiety symptoms. Third,
we tested whether participants who reported the same strategy
as their most effective and their most common reported lower
depressive symptoms and anxiety symptoms. To test each of these
hypotheses, we performed one-tailed t-tests.

Finally, to address our third aim, we examined if specific
strategies and specific problems were associated with depressive
symptoms and anxiety symptoms. To reduce the number of tests
performed, we only ran tests that were adequately powered to
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detect a between-group effect size of d = 0.30 or greater. We
conducted a power analysis to identify the minimum number of
people we would require in each cell to detect our effect size of
interest. As a result, we limited our analyses to those in which
at least 18% of our sample (n = 55) endorsed a given strategy
or problem. For each strategy or problem reported by at least 55
people, we analyzed its association with depressive symptoms and
anxiety symptoms.

Hypotheses were stated prior to data analysis. Analyses
were performed in R, and our code is available as
Supplementary Material.

RESULTS

Sample Characteristics
From 3/30/20 to 4/6/20, our survey received 561 clicks. Our
sample for this present study consists of 305 individuals who
began the baseline questionnaire and provided a response
to our open-ended question about top problems and coping
strategies. Demographic characteristics were collected at the
end of the entire survey, so demographic characteristics are
only available for participants who completed the survey.
Demographic characteristics for these participants are reported
in Table 1.

Aim 1: Frequency of Top Problems and
Coping Strategies
Top Problems
Table 2 presents the frequency of participants’ biggest problems.
Productivity and work-related stressors (27.3%), Health concerns
(25.6%), and Emotional Problems (13.8%) were the most
frequently reported top problems. The majority of problems
were coded as definitely related to COVID-19 (55.4%) or likely
related (26.2%).

Effective and Common Coping Strategies
Table 3 presents the frequency of coping strategies that
participants found most effective (effective strategies) and used
most commonly (common strategies). Table 3 includes the
strategies that were endorsed by at least 5% of our sample (see our
Supplementary Material for the full list of strategies and their
frequencies). Behavioral Activation (49.1%), Distraction (16.1%),
and Social Support (13.2%) were the most frequently reported
effective strategies. Distraction (44.9%), Behavioral Activation
(26.4%), and Social Support (9.2%) were the most frequently
reported common strategies.

An omnibus McNemar-Bowker chi-squared test suggested
that some strategies were more likely to be listed as effective
though not common, while others were more likely to be listed as
common though not effective (X2 = 70.37, p < 0.001). The follow-
up tests revealed that distraction was more likely to be listed as
a common strategy than an effective strategy when contrasted
with each of the three other categories [behavioral activation
(X2 = 40.02, p < 0.001); social support (X2 = 11.84, p < 0.001);
and “other” strategies (X2 = 11.77, p < 0.001)]. We did not find
evidence for any differences between behavioral activation and

TABLE 1 | Sample demographics.

M (SD) or N (%)

N 305 (100%)

PHQ-2 2.04 (1.69)

GAD-2 2.68 (1.87)

Age 31.04 (8.91)

Race/Ethnicity

White 114 (66.67%)

Asian 41 (23.98%)

Hispanic/Latinx/Spanish Origin 12 (7.02%)

Black 11 (6.43%)

Middle Eastern or North African 3 (1.75%)

Other 2 (1.17%)

Missing 134a

Sex

Female 127 (72.99%)

Male 42 (24.14%)

Other 2 (1.15%)

Prefer not to answer 3 (1.72%)

Missing 131a

Sexual orientation

Heterosexual or straight 140 (81.40%)

Bisexual 16 (9.30%)

Queer 10 (5.81%)

Fluid 6 (3.49%)

Gay or lesbian 5 (2.91%)

Pansexual 5 (2.91%)

Asexual 4 (2.33%)

Demisexual 3 (1.74%)

Questioning 3 (1.74%)

Prefer not to answer 5 (2.91%)

Missing 133a

Social class (self-reported)

Poor 5 (2.89%)

Working class 27 (15.61%)

Middle class 111 (64.16%)

Affluent 30 (17.34%)

Missing 132a

Experienced a mental illness (self-reported)

Yes 72 (41.62%)

Unsure 22 (12.72%)

No 79 (45.67%)

Missing 132a

aDemographic data were collected after participants completed a 30-min online
intervention. Missing data belong primarily to participants who filled out the baseline
measures but did not complete the intervention.

social support, behavioral activation and other strategies, or social
support and other strategies (ps > 0.05).

As mentioned, we also assessed whether or not participants’
responses matched EBPs in empirically supported interventions.
Given that some scholars have conceptualized distraction as an
EBP (e.g., Ng et al., 2016), whereas others have conceptualized
distraction as maladaptive (e.g., Machado et al., 2020), we
performed two sets of analyses: one in which distraction was
considered an EBP and one in which it was not. If distraction
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TABLE 2 | Top problems reported during the COVID-19 pandemic.

Top problem Percentage of people
endorsing the problem (%)

Productivity/Work 27

Academic problems 15

Loss of productivity 10

Health 26

Loved ones 16

Personal health 10

World health 2

Frontline workers 1

Emotional problems 14

General uncertainty/anxiety 9

Existential crisis 2

Mental illness 1

Lack of control 1

Economic problems 13

Job 6

Economy 2

Social distancing/Travel restrictions 12

Loss of daily routine 5

Isolation/Loneliness 3

Far from home 1

Changes to plans/Goals 8

Miscellaneous 3

Altruism 3

Relationship problems 1

Other relationships 1

Roommates 0

News 0

No problems 0

is considered an EBP, 89% of participants listed an EBP as their
most effective strategy and 85% listed an EBP as their most
common strategy. If distraction is not considered as an EBP, 73%
of participants listed an EBP as their most effective strategy and
41% of participants listed an EBP as their most common strategy.

Aim 2: Hypothesized Associations
Between Coping Strategies and Mental
Health
We hypothesized that individuals who listed EBPs as effective
strategies or common strategies (i.e., “EBP endorsers”) would
report fewer depressive symptoms and fewer anxiety symptoms
than individuals who did not list an EBP as their effective strategy
or common strategy (i.e., “non-EBP endorsers”). For each test,
we performed a sensitivity analysis removing “Distraction”
from our EBP list.

Table 4 shows the results of t-tests comparing depressive
symptoms and anxiety symptoms between EBP endorsers and
non-EBP endorsers.

Hypothesis 1: Reporting EBPs as Effective Strategies
Contrary to our hypothesis, we did not find that individuals
who listed an EBP as their most effective coping strategy

TABLE 3 | Common and effective coping strategies reported during the
COVID-19 pandemic.

Coping strategy Percentage of
people endorsing
the strategy as a
common strategy

(%)

Percentage of
people endorsing
the strategy as an
effective strategy

(%)

Distraction 43 15

Behavioral distraction 42 14

TV 18 3

Food 9 1

Productivity 4 7

Social media 3 0

Reading 3 2

Music 2 0

Cognitive distraction 0 1

Behavioral activation 27 50

Physical activity 19 40

Going outside 5 14

Social activities 3 4

Routine 0 2

Social support 9 12

Friend 5 9

Family member 3 4

Significant other 1 2

Help 0 1

Feelings 0 1

Other 24 26

Any EBP (distraction included) 85 89

Any EBP (distraction excluded) 42 74

Parent codes are bolded. The category “other” consists of strategies that were
endorsed by less than 5% of participants.

reported fewer depressive symptoms [EBP endorsers: M = 2.00,
SD = 1.65; non-EBP endorsers: M = 2.28, SD = 2.00; t(302) = 0.96,
p = 0.17, d = 0.18] or anxiety symptoms [EBP endorsers:
M = 2.68, SD = 1.88; non-EBP endorsers: M = 2.67, SD = 1.83;
t(302) = −0.06, p = 0.52, d = −0.01] than those who did not report
an EBP as their most effective strategy. The relationship remained
non-significant when distraction was not operationalized as an
EBP for both depressive symptoms [EBP endorsers: M = 1.96,
SD = 1.67; non-EBP endorsers: M = 2.26, SD = 1.76; t(302) = 1.34,
p = 0.09, d = 0.18] and anxiety symptoms [EBP endorsers:
M = 2.72, SD = 1.88; non-EBP endorsers: M = 2.58, SD = 1.87;
t(302) = −0.59, p = 0.82, d = −0.08]. Thus, our first hypothesis
(that endorsement of an effective strategy that matched an
EBP would be associated with lower depressive and anxiety
symptoms) was not supported.

Hypothesis 2: Reporting EBPs as Common Strategies
Consistent with our second hypothesis, we found that individuals
who listed an EBP as their most common coping strategy
reported fewer depressive symptoms [EBP endorsers: M = 1.88,
SD = 1.55; non-EBP endorsers: M = 2.91, SD = 2.17;
t(53.49) = 3.08, p = 0.002, d = 0.62] and fewer anxiety
symptoms [EBP endorsers: M = 2.53, SD = 1.77; non-EBP

Frontiers in Psychology | www.frontiersin.org 7 February 2021 | Volume 12 | Article 598557692

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-598557
February

23,2021
Tim

e:13:57
#

8

W
asiletal.

P
roblem

s
and

C
oping

S
trategies

C
O

V
ID

-19

TABLE 4 | Relationship between evidence-based practice endorsement and mental health.

EBP endorsement Non-EBP endorsement t-test results

Mental health symptoms Mean SD Mean SD p-value Mean difference Effect size (d) Confidence interval (CI for Cohen’s d)

Common strategy

Depressive symptoms 1.88 1.55 2.91 2.17 p = 0.002 1.03 0.62 [0.30, 0.94]

Anxiety symptoms 2.53 1.77 3.54 2.20 p = 0.002 1.01 0.55 [0.23, 0.87]

Depressive symptoms (without distraction as EBP) 1.63 1.47 2.34 1.78 p < 0.001 0.72 0.43 [0.20, 0.66]

Anxiety symptoms (without distraction as EBP) 2.37 1.69 2.92 1.97 p = 0.006 0.55 0.30 [0.07, 0.53]

Effective strategy

Depressive symptoms 2.00 1.65 2.30 2.01 p = 0.17 0.004 0.18 [−0.19, 0.54]

Anxiety symptoms 2.69 1.88 2.67 1.83 p = 0.52 0.02 −0.01 [−0.37, 0.35]

Depressive symptoms (without distraction as EBP) 1.96 1.66 2.26 1.76 p = 0.09 0.30 0.18 [−0.08, 0.43]

Anxiety symptoms (without distraction as EBP) 2.72 1.88 2.58 1.87 p = 0.72 0.14 −0.08 [−0.34, 0.18]

Significant p-values are bolded. Depressive symptoms were measured by the PHQ-2 and anxiety symptoms were measured by the GAD-2.

TABLE 5 | Relationship between coping strategies and mental health during COVID-19.

Common strategy Effective strategy

Strategy endorsed Strategy not endorsed Strategy endorsed Strategy not endorsed

Mean SD Mean SD Effect size (d) and CI Mean SD Mean SD Effect size (d) and CI

Behavioral activation

Depression 1.59 1.52 2.20 1.72 0.37 [0.11, 0.62] 2.09 1.72 1.98 1.66 −0.07 [−0.29, 0.16]

Anxiety 2.31 1.70 2.82 1.92 0.27 [0.02, 0.53] 2.81 1.92 2.56 1.81 −0.14 [−0.36, 0.09]

Distraction

Depression 2.11 1.58 1.98 1.77 −0.08 [−0.31, 0.15] 2.22 1.58 2.00 1.71 −0.13 [−0.45, 0.19]

Anxiety 2.68 1.84 2.68 1.90 0.002 [−0.23, 0.23] 2.51 1.91 2.71 1.87 0.107 [−0.21, 0.42]

Physical activity

Depression 1.19 1.19 2.23 1.73 0.63 [0.34, 0.92] 2.08 1.64 2.01 1.73 −0.05 [−0.28, 0.18]

Anxiety 2.09 1.71 2.82 1.88 0.39 [0.10, 0.69] 2.88 1.96 2.55 1.80 −0.17 [−0.40, 0.06]

Television

Depression 2.11 1.57 2.02 1.72 −0.05 [−0.35, 0.24] 2.10 2.28 2.03 1.67 −0.04 [−0.67, 0.59]

Anxiety 2.58 1.72 2.70 1.91 0.07 [−0.23, 0.36] 2.60 2.17 2.68 1.86 0.05 [−0.59, 0.68]

Significant p-values are bolded. Depressive symptoms were measured by the PHQ-2 and anxiety symptoms were measured by the GAD-2.
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endorsers: M = 3.54, SD = 2.20; t(55.98) = 2.95, p = 0.002,
d = 0.55] than those who did not report an EBP as their
most common strategy. The effect remained significant when
distraction was not operationalized as an EBP; our hypothesis
was supported for reported depressive symptoms [EBP endorsers:
M = 1.63, SD = 1.47; non-EBP endorsers: M = 2.34, SD = 1.78;
t(296.34) = 3.83, p < 0.0001, d = 0.43] and anxiety symptoms
[EBP endorsers: M = 2.37, SD = 1.69; non-EBP endorsers:
M = 2.92, SD = 1.97; t(301) = 2.56, p = 0.006, d = 0.30]. Thus,
our second hypothesis (that endorsement of a common strategy
that matched an EBP would be associated with lower depressive
and anxiety symptoms) was supported.

Hypothesis 3: Match Between Common Strategy and
Effective Strategy
We hypothesized that individuals who listed their most effective
strategy as their most common strategy (i.e., “matchers”) would
report fewer depressive symptoms and anxiety symptoms than
those who did not list the same strategy for both questions
(i.e., “non-matchers”). In our sample, 29% of participants were
matchers and 71% were non-matchers. Consistent with our
hypothesis, individuals whose common strategy matched their
effective strategy reported fewer depressive symptoms [matchers:
M = 1.64, SD = 1.46; non-matchers: M = 2.20, SD = 1.76;
t(301) = 2.61, p = 0.005, d = 0.33]. This trend was not statistically
significant for anxiety symptoms [matchers: M = 2.53, SD = 1.73;
non-matchers: M = 2.75, SD = 1.93; t(301) = 0.93, p = 0.18,
d = 0.12]. Thus, our third hypothesis was partially supported.

Aim 3: Exploratory Associations Between
Specific Strategies, Top Problems, and
Mental Health
Associations Between Coping Strategies and Mental
Health
As exploratory analyses, we examined the relationship between
specific strategies (with at least 18% endorsement as either
common or effective) and mental health problems (Table 5).

Individuals who reported behavioral activation (BA) as their
common coping strategy reported fewer depressive symptoms
[BA-endorsers: M = 1.59, SD = 1.52; non-BA endorsers:
M = 2.20, SD = 1.72; t(303) = 2.85, p = 0.005, d = 0.37] and
anxiety symptoms [BA-endorsers: M = 2.31, SD = 1.70; non-
BA endorsers: M = 2.82, SD = 1.92; t(303) = 2.12, p = 0.035,
d = 0.27] than those who did not. A stronger effect was found
when comparing individuals who endorsed physical activity as a
common strategy to those who did not. Individuals who reported
physical activity (PA) as their common coping strategy reporter
fewer depressive symptoms [PA-endorsers: M = 1.19, SD = 1.19;
non-PA endorsers: M = 2.23, SD = 1.73; t(117.57) = 5.41,
p < 0.000001, d = 0.63] and anxiety symptoms [PA-endorsers:
M = 2.09, SD = 1.71; non-PA endorsers: M = 2.82, SD = 1.88;
t(303) = 2.69, p = 0.008, d = 0.39] than those who did not.

We did not find a statistically significant difference in
depressive symptoms or anxiety symptoms based on whether
participants endorsed distraction as a common strategy
(ps > 0.48) or as an effective strategy (ps > 0.42).

Associations Between Top Problems and Mental
Health Outcomes
As exploratory analyses, we examined the relationship between
specific top problems (with at least 18% endorsement) and
mental health problems. We did not find a statistically significant
difference in depressive symptoms or anxiety symptoms based on
top problem endorsement (ps > 0.10).

DISCUSSION

We administered open-ended assessments to survey graduate
and professional students about the top problems they are
encountering during the COVID-19 pandemic and the coping
strategies they find effective and use commonly. The majority of
problems (81.6%) were coded as explicitly related to COVID-
19 or likely related, due to widespread changes to daily life in
response to the virus. We found that most participants were
concerned about problems related to productivity and work-
related stressors, health concerns, and emotional problems in
this new context. Furthermore, many of the coping strategies
that participants reported as being their most effective or most
common strategy frequently corresponded with components of
evidence-based interventions. We hypothesized that reporting
an EBP as an effective strategy (hypothesis 1) or as a
common strategy (hypothesis 2) would be associated with lower
depressive and anxiety symptoms. However, we found that only
those who reported an EBP as a common strategy endorsed
significantly lower symptoms. Additionally, we hypothesized that
individuals whose common strategy and effective strategy were
the same would experience fewer depressive symptoms and
anxiety symptoms (hypothesis 3). We found that individuals
who commonly employ their most effective strategies (i.e.,
“matchers”) had lower depressive but not anxiety symptoms,
providing partial support for that hypothesis.

Behavioral activation was the most frequently reported
effective strategy, whereas distraction was the most frequently
reported common strategy. Behavioral activation is a core
component of many empirically supported interventions for
depression, and treatments targeting engagement in enjoyable
activities and reward sensitivity through behavioral activation
are effective for depression and anxiety (Dimidjian et al., 2006;
Craske et al., 2019). Additionally, randomized trials and meta-
analyses support the efficacy of behavioral activation as a
treatment for depression (Cuijpers et al., 2007; Gawrysiak et al.,
2009; Dimidjian et al., 2011; Patel et al., 2017). Importantly, our
study offers a unique finding about behavioral activation: people
appear to use it commonly and to perceive it as effective, and
those who use it commonly report fewer internalizing symptoms.
In contrast, few participants reported using most of the other
elements of empirically supported interventions (e.g., cognitive
restructuring, problem solving, exposure). This suggests that
behavioral activation, compared to other EBPs, is relatively
commonly used to reduce stress and improve well-being.
If replicated, these findings would suggest that interventions
centered on behavioral activation may often harness participants’
existing habits and techniques, whereas interventions centered
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on other components may involve teaching entirely new skills.
Our findings also highlight some specific forms of behavioral
activation that are especially common: most of the behavioral
activation responses involved exercise or outdoor activities.
One randomized controlled trial conducted with young adults
demonstrated that a brief period of aerobic exercise improved
emotion regulation following a negative mood induction
(Bernstein and McNally, 2017). Additionally, physical activity
is prospectively associated with lower risk of depression (for a
review, see Firth et al., 2020). Participants who use exercise to
cope with stress may benefit from both acute and long term effects
of this form of behavioral activation.

Furthermore, even though half of our sample reported
behavioral activation as their most effective strategy, only
a quarter reported it as their most common strategy. This
“common-effective gap” suggests that much of our sample may
benefit from implementing behavioral activation strategies that
they already view as effective. In contrast, about half of our
sample reported distraction as their most common strategy, yet
only 15% reported it as their most effective strategy. While
behavioral activation might be underutilized, distraction might
be overutilized in the context of the COVID-19 pandemic.
Specific forms of distraction may be especially overutilized:
watching television (18%) and eating (10%) were the most
commonly reported kinds of distraction, yet very few participants
listed these strategies as their most effective strategy (<1 and
3%, respectively). It is possible that behavioral activation is
viewed as relatively effortful, while distraction is viewed as
easier to implement (albeit less effective for addressing distress).
Furthermore, certain kinds of behavioral activation (e.g., going
outside, performing in-person activities with friends) may have
been limited by measures designed to stop the spread of COVID-
19, whereas certain kinds of distraction (e.g., watching TV, eating
food) might have remained accessible. Among a cross-national
survey of 551 adults, 73.7% self-reported increases in “binge
watching” behavior as a result of the pandemic (Dixit et al., 2020).
Future research is needed to understand why, and under which
circumstances, individuals turn to certain coping strategies.

The heterogeneity in the types of distraction reported
may contribute to the literature on whether this form of
coping confers psychological benefits and for whom. In some
therapy modalities, such as acceptance and commitment therapy,
distraction is not always considered maladaptive (Blackledge
and Hayes, 2001). Some forms of distraction can be considered
helpful in moderation (e.g., drinking a glass of wine to unwind at
night). However, when distraction becomes excessive, inflexible,
or uncontrollable, it is more likely to be maladaptive (Harris,
2006). In our sample, the most frequently reported forms of
distraction were watching television, eating food, and trying
to stay productive. Distinguishing between these forms of
distraction may be important, as some forms of distraction are
generally more adaptive (e.g., listening to music) than others
(e.g., substance use). Furthermore, it is likely that distraction
is more effective in certain contexts and for certain individuals
than others. For instance, the regulatory-fit framework asserts
that the effectiveness of coping strategies may vary according
to individual and contextual differences and that coping is

maximally effective when an individual uses their own optimal
strategy (Bendezú et al., 2019). Future research is needed to
understand which types of distraction are effective, for whom
they are most helpful, and under which circumstances they
are most adaptive.

Finally, some types of distraction may be adaptive for some
individuals during acute stress (Janson and Rohleder, 2017), such
as the onset of the pandemic when mental health symptoms
peaked before declining (Daly et al., 2020), whereas a consistent
pattern of passive coping strategies may be maladaptive in the
long term (Fledderus et al., 2010). Over four waves of data
collection at various points in the pandemic, Bendau et al.
(2020) found that suppression of pandemic-related thoughts and
a decreased healthy diet were associated with worsening mental
health, while higher acceptance of the situation was associated
with improvements. Our data were collected in late March
and April of 2020, when participants might have experienced
acute, recent changes to daily life, accompanied by new fears
and worries. As the COVID-19 crisis stretches on, longitudinal
research may reveal whether different strategies are needed for
promoting well-being during a more prolonged crisis.

Our findings suggest that knowing which strategies are
effective for managing one’s own emotions may not improve
mental health outcomes during times of stress; what appears to
be helpful is implementing those strategies (i.e., commonly using
strategies that one finds effective, like “matchers”). Although
our findings are cross-sectional, it is noteworthy that listing
an EBP as an effective strategy was not associated with mental
health outcomes while listing an EBP as a common strategy
was associated with lower depressive symptoms and anxiety
symptoms. When asked to identify their most effective strategy,
nearly all of our participants listed one that was coded as
similar to strategies taught in empirically supported treatments.
In contrast, relatively few individuals were commonly executing
coping strategies that matched EBPs or that they themselves
viewed as most effective (71% were non-matchers). We also
found that those who commonly employed their most effective
strategy (i.e., “matchers”) report less severe symptoms of
depression. These findings echo recent discussions in the science
of behavior change. Research on behavior change has shown
that people commonly experience conflicts between what they
“want” to do and what they know they “should” do in order
to feel better (Milkman et al., 2008). In the context of the
pandemic, people may face additional barriers to implementing
the strategies that they themselves know they “should” do in
order to feel better (i.e., their most effective strategy). This finding
suggests that interventions could help individuals identify the
strategies that they find useful, encourage them to engage in such
techniques, and problem-solve around barriers to implementing
them in the pandemic context (e.g., substitute similar activities
that allow for social distancing). In some cases, however, an
individual may not be able to access their most effective
strategies (e.g., due to environmental or economic constraints)
or individuals may perceive maladaptive strategies as effective
(e.g., excessive use of drugs or alcohol). Thus, interventions
that focus on helping people employ strategies they perceive
as effective may not be helpful in every case. Future research
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could examine if, when, and for whom such interventions
are appropriate.

Our findings also offer suggestions that can inform efforts to
help people cope with stress during the pandemic. Importantly,
individuals who are commonly employing EBPs reported better
mental health. While not conclusive, this finding supports the
idea that teaching people to use EBPs in daily life could
prepare them to cope effectively in stressful situations; such
skills may be particularly valuable for buffering risk in stressful
environments. Additionally, it is notable that 13 of our 29 EBP
codes were not reported by any participant as a common or
as an effective strategy, including exposure, finding meaning,
and self-monitoring. Others were mentioned rarely, such as
reframing (1% listed as effective, 0% as common) and relaxation
(4% as effective, 1% as common). Interestingly, cognitive coping
strategies were extremely rare relative to behavioral strategies.
This is especially surprising, given that reappraisal is a highly
studied emotion regulation strategy and cognitive restructuring
is a well-studied tool in several mental health interventions
(Aldao et al., 2010).

Future research is needed to understand why these specific
EBPs are uncommonly used. One possibility is that strategies
like reframing and relaxation are often subsumed under other
strategies in our codebook. For example, if a person listed
“talking to a friend” as a coping strategy (coded as “social
support”), we would not be able to identify if these conversations
involved changing one’s beliefs, making meaning out of a difficult
situation, distracting oneself from a problem, relaxing, or several
other coping strategies. It is also possible that these strategies
are not considered helpful in everyday coping or are more
difficult to implement without guidance from a therapist or self-
guided intervention. Finally, it is possible that these strategies
would be helpful, but most people are not aware of them. In
this case, disseminating information about these strategies and
including them in interventions might be especially important.
Additional research is needed to understand whether mental
health professionals should prioritize teaching people new coping
strategies or training people to use existing coping strategies in
new ways. Such research could inform a related body of work,
examining whether clinicians should focus on amplifying clients’
strengths or working on their weaknesses (Cheavens et al., 2012).

Our findings also suggest that behavioral activation, and
especially physical activity, may be particularly important during
the crisis. Although physical activity was one of the most
frequently reported effective coping strategies, it was less
frequently listed as a common strategy. During the pandemic,
unfortunately, individuals’ options for physical activity have been
limited. In order to safely practice social distancing, many gyms
have closed and many individuals are limiting the time they
spend outside; some participants even listed this as their top
problem (e.g., “Haven’t been able to participate in my main stress
reducing activities: gym and Brazilian Jiu Jitsu”). Such strategies,
even if psychologically helpful and even necessary for minimizing
viral transmission in the short-run, may lead to important
health consequences in the long-run. For example, many of
our participants reported common coping strategies that involve
being sedentary (e.g., watching television, using social media, and

refraining from activity) or consuming food or alcohol, trends
which have been reported in other articles (Alomari et al., 2020;
Dixit et al., 2020). Importantly, some cities have taken innovative
approaches to making physical activity safe and accessible. For
instance, Minneapolis and St. Paul closed roads around popular
parks to allow pedestrians and cyclists room to maintain safe
distances (Ojeda-Zapata, 2020). Future research could specifically
ask participants about barriers to using one’s most effective
strategies in order to identify policy approaches that balance
physical and mental health considerations. Interventions that
encourage the use of effective and health-promoting coping
strategies may be important for both short-term mental health
and long-term physical health (Bernstein and McNally, 2017).
Additionally, efforts to practice behavioral activation and other
EBPs in the context of the pandemic may be especially important.
Several of these techniques are present in popular digital
mental health interventions (Wasil et al., 2020a,b), which could
be especially useful during the pandemic and future public
health emergencies.

Our findings should be interpreted in light of several
limitations. Notably, our findings focus specifically on
graduate and professional students; future research is needed to
understand if our findings replicate among other populations.
Thus, although the mental health of students is essential during
the crisis, these findings may not generalize to other groups—
especially those who are more proximally affected by the crisis
(e.g., healthcare workers). There are also important regional
differences in how people are affected by the pandemic. Our
sample comes from a university in an urban area of the Northeast
and may not fully generalize to other regions. Additionally, the
limited range of our depression and anxiety measures (scores
on each measure range from 0 to 6), as well as limited variability
in our sample, may have reduced our ability to detect effects.
We also only administered questionnaires measuring the two
most common mental health problems (depression and anxiety).
Further research is needed to understand other mental health
problems in the context of the pandemic. Future research may
also help us understand how people apply coping strategies in
response to specific kinds of stressors. It is possible that certain
kinds of stressors are more likely to evoke certain kinds of
coping strategies (e.g., pervasive stressors may elicit different
kinds of coping strategies than acute stressors). Furthermore, our
data are cross-sectional, meaning that our inferential statistics
are not sufficient to draw causal claims. Finally, we did not
restrict participants to list problems or coping strategies that
were caused by the pandemic; participants were allowed to list
problems and strategies that were present prior to the pandemic.
This choice was intentional because we wanted to understand
participants’ problems and strategies, regardless of whether
or not these problems were caused by the pandemic or these
strategies were employed as a result of the pandemic. Thus,
future research is needed to understand which kinds of problems
and which kinds of strategies are used in direct response to
certain stressors.

While our study enabled us to identify coping strategies,
future research could probe the quality, frequency,
and promoters/limiters of these strategies. Though two
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individuals report activities that can be classified as behavioral
activation, one may be doing so in a way that is more consistent
with the ways it would be taught in an empirically supported
treatment. Understanding the extent to which individuals are
employing these strategies with high or low success could point
to opportunities for refining the strategies that individuals are
using. Additionally, in future research with the Top Problems
Assessment, it could be useful to acquire more information
about participants’ problems. Specifically, it may be useful to
assess the severity of the problem, when the problem began,
and how often the problem occurs. Such information could
help researchers understand if participants respond differently
to different kinds of problems (e.g., acute vs. chronic). Future
research could also include follow-up studies that longitudinally
track or experimentally manipulate the use of coping strategies.
Intervention studies could be used to support participants in
using the coping strategies that are perceived to be effective; this
could simultaneously benefit participants during this crisis and
test underlying theories about how coping strategies relate to
distress beyond the scope of this pandemic.

DATA AVAILABILITY STATEMENT

The datasets for this article are not publicly available because
the authors did not receive ethical clearance to share the data
collected for this project. The R code associated with this
project has been made available as Supplementary Material.
Requests to access the datasets should be directed to AW,
wasil@sas.upenn.edu.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by the University of Pennsylvania Institutional Review

Board. The ethics committee waived the requirement of written
informed consent for participation.

AUTHOR CONTRIBUTIONS

AW conceptualized the idea for the study with RD. RF, SG, JS,
and TM applied the codebooks. AW performed data analysis
with oversight from RD and support from RF, SG, JS, TM, and
RD. AW wrote the initial R script. RF, SG, JS, and TM reviewed
the script. All authors contributed to the development of the
codebooks, writing, and revising the manuscript.

FUNDING

AW receives support from the National Science Foundation
Graduate Research Fellowship Program.

ACKNOWLEDGMENTS

We acknowledge Angela Duckworth, Katherine Milkman, Joseph
Kay, the Behavior Change for Good Initiative, and the deans of
the Graduate School of Arts and Sciences for their support.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fpsyg.
2021.598557/full#supplementary-material

REFERENCES
Aldao, A., Nolen-Hoeksema, S., and Schweizer, S. (2010). Emotion-regulation

strategies across psychopathology: a meta-analytic review. Clin. Psychol. Rev.
30, 217–237. doi: 10.1016/j.cpr.2009.11.004

Alomari, M. A., Khabour, O. F., and Alzoubi, K. H. (2020). Changes in physical
activity and sedentary behavior amid confinement: the BKSQ-COVID-19
project. Risk Manag. Healthc. Policy 13, 1757–1764. doi: 10.2147/RMHP.
S268320

Barlow, D. H., Farchione, T. J., Fairholme, C. P., Ellard, K. K., Boisseau, C. L., Allen,
L. B., et al. (2010). Unified Protocol for Transdiagnostic Treatment of Emotional
Disorders: Therapist Guide. Oxford: Oxford University Press.

Bendau, A., Plag, J., Kunas, S., Wyka, S., Ströhle, A., and Petzold, M. B. (2020).
Longitudinal changes in anxiety and psychological distress, and associated risk
and protective factors during the first three months of the COVID-19 pandemic
in Germany. Brain Behav. 2020:e01964. doi: 10.1002/brb3.1964

Bendezú, J. J., Loughlin-Presnal, J. E., and Wadsworth, M. E. (2019).
Attachment security moderates effects of uncontrollable stress on
preadolescent hypothalamic–pituitary–adrenal axis responses: evidence of
regulatory fit. Clin. Psychol. Sci. 7, 1355–1371. doi: 10.1177/21677026198
54747

Bernstein, E. E., and McNally, R. J. (2017). Acute aerobic exercise helps overcome
emotion regulation deficits. Cogn. Emot. 31, 834–843. doi: 10.1080/02699931.
2016.1168284

Blackledge, J. T., and Hayes, S. C. (2001). Emotion regulation in acceptance
and commitment therapy. J. Clin. Psychol. 57, 243–255. doi: 10.1002/1097-
4679(200102)57:2<243::AID-JCLP9>3.0.CO;2-X

Bolier, L., Haverman, M., Westerhof, G. J., Riper, H., Smit, F., and Bohlmeijer,
E. (2013). Positive psychology interventions: a meta-analysis of randomized
controlled studies. BMC Public Health 13:119. doi: 10.1186/1471-2458-13-119

Braun, V., and Clarke, V. (2006). Using thematic analysis in psychology. Qual. Res.
Psychol. 3, 77–101. doi: 10.1191/1478088706qp063oa

Chambless, D. L., and Hollon, S. D. (1998). Defining empirically supported
therapies. J. Consult. Clin. Psychol. 66, 7–18. doi: 10.1037/0022-006x.66.1.7

Cheavens, J. S., Strunk, D. R., Lazarus, S. A., and Goldstein, L. A. (2012).
The compensation and capitalization models: a test of two approaches to
individualizing the treatment of depression. Behav. Res. Ther. 50, 699–706.
doi: 10.1016/j.brat.2012.08.002

Chorpita, B. F., and Daleiden, E. L. (2009). Mapping evidence-based treatments for
children and adolescents: application of the distillation and matching model
to 615 treatments from 322 randomized trials. J. Consult. Clin. Psychol. 77,
566–579. doi: 10.1037/a0014565

Craske, M. G., Meuret, A. E., Ritz, T., Treanor, M., Dour, H., and Rosenfield,
D. (2019). Positive affect treatment for depression and anxiety: a randomized
clinical trial for a core feature of anhedonia. J. Consult. Clin. Psychol. 87,
457–471. doi: 10.1037/ccp0000396

Cuijpers, P., Berking, M., Andersson, G., Quigley, L., Kleiboer, A., and Dobson,
K. S. (2013). A meta-analysis of cognitive-behavioural therapy for adult

Frontiers in Psychology | www.frontiersin.org 12 February 2021 | Volume 12 | Article 598557697

mailto:wasil@sas.upenn.edu
https://www.frontiersin.org/articles/10.3389/fpsyg.2021.598557/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyg.2021.598557/full#supplementary-material
https://doi.org/10.1016/j.cpr.2009.11.004
https://doi.org/10.2147/RMHP.S268320
https://doi.org/10.2147/RMHP.S268320
https://doi.org/10.1002/brb3.1964
https://doi.org/10.1177/2167702619854747
https://doi.org/10.1177/2167702619854747
https://doi.org/10.1080/02699931.2016.1168284
https://doi.org/10.1080/02699931.2016.1168284
https://doi.org/10.1002/1097-4679(200102)57:2<243::AID-JCLP9>3.0.CO;2-X
https://doi.org/10.1002/1097-4679(200102)57:2<243::AID-JCLP9>3.0.CO;2-X
https://doi.org/10.1186/1471-2458-13-119
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1037/0022-006x.66.1.7
https://doi.org/10.1016/j.brat.2012.08.002
https://doi.org/10.1037/a0014565
https://doi.org/10.1037/ccp0000396
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-598557 February 23, 2021 Time: 13:57 # 13

Wasil et al. Problems and Coping Strategies COVID-19

depression, alone and in comparison with other treatments. Can. J. Psychiatry
58, 376–385. doi: 10.1177/070674371305800702

Cuijpers, P., Van Straten, A., and Warmerdam, L. (2007). Behavioral activation
treatments of depression: a meta-analysis. Clin. Psychol. Rev. 27, 318–326. doi:
10.1016/j.cpr.2006.11.001

Daly, M., Sutin, A. R., and Robinson, E. (2020). Longitudinal changes in mental
health and the COVID-19 pandemic: evidence from the UK Household
Longitudinal Study. Psychol. Med. 1–10. doi: 10.1017/S0033291720004432

David-Ferdon, C., and Kaslow, N. J. (2008). Evidence-based psychosocial
treatments for child and adolescent depression. J. Clin. Child Adolesc. Psychol.
37, 62–104. doi: 10.1080/15374410701817865

Dimidjian, S., Barrera, M. Jr., Martell, C., Muñoz, R. F., and Lewinsohn, P. M.
(2011). The origins and current status of behavioral activation treatments for
depression. Annu. Rev. Clin. Psychol. 7, 1–38. doi: 10.1146/annurev-clinpsy-
032210-104535

Dimidjian, S., Hollon, S. D., Dobson, K. S., Schmaling, K. B., Kohlenberg, R. J.,
Addis, M. E., et al. (2006). Randomized trial of behavioral activation, cognitive
therapy, and antidepressant medication in the acute treatment of adults with
major depression. J. Consult. Clin. Psychol. 74, 658–670. doi: 10.1037/0022-
006X.74.4.658

Dixit, A., Marthoenis, M., Arafat, S., Sharma, P., and Kar, S. K. (2020). Binge
watching behavior during COVID 19 pandemic: a cross-sectional, cross-
national online survey. Psychiatry Res. 289:113089. doi: 10.1016/j.psychres.2020.
113089

Duckworth, A. L., Kim, B., and Tsukayama, E. (2013). Life stress impairs self-
control in early adolescence. Front. Psychol. 3:608. doi: 10.3389/fpsyg.2012.
00608

Evans, T. M., Bira, L., Gastelum, J. B., Weiss, L. T., and Vanderford, N. L. (2018).
Evidence for a mental health crisis in graduate education. Nat. Biotechnol. 36,
282–284. doi: 10.1038/nbt.4089

Firth, J., Solmi, M., Wootton, R. E., Vancampfort, D., Schuch, F. B., Hoare, E., et al.
(2020). A meta−review of “lifestyle psychiatry”: the role of exercise, smoking,
diet and sleep in the prevention and treatment of mental disorders. World
Psychiatry 19, 360–380. doi: 10.1002/wps.20773

Fledderus, M., Bohlmeijer, E. T., and Pieterse, M. E. (2010). Does experiential
avoidance mediate the effects of maladaptive coping styles on psychopathology
and mental health? Behav. Modif. 34, 503–519. doi: 10.1177/0145445510378379

Gawrysiak, M., Nicholas, C., and Hopko, D. R. (2009). Behavioral activation
for moderately depressed university students: randomized controlled trial.
J. Couns. Psychol. 56, 468–475. doi: 10.1037/a0016383

Harris, R. (2006). Embracing your demons: an overview of acceptance and
commitment therapy. Psychother. Aus. 12, 2–8. doi: 10.3316/informit.
545561433272993

Haynes, S. N., Mumma, G. H., and Pinson, C. (2009). Idiographic assessment:
conceptual and psychometric foundations of individualized behavioral
assessment. Clin. Psychol. Rev. 29, 179–191. doi: 10.1016/j.cpr.2008.12.003

Higa-McMillan, C. K., Francis, S. E., Rith-Najarian, L., and Chorpita, B. F. (2016).
Evidence base update: 50 years of research on treatment for child and adolescent
anxiety. J. Clin. Child Adolesc. Psychol. 45, 91–113. doi: 10.1080/15374416.2015.
1046177

Hu, T., Zhang, D., and Wang, J. (2015). A meta-analysis of the trait resilience and
mental health. Pers. Individ. Dif. 76, 18–27. doi: 10.1016/j.paid.2014.11.039

Ingram, R. E., and Luxton, D. D. (2005). “Vulnerability–stress models,” in
Development of Psychopathology: A Vulnerability–Stress Perspective, eds B. L.
Hankin and J. R. Z. Abela (Thousand Oaks CA: Sage Publications), 32–46.
doi: 10.4135/9781452231655.n2

James, P. B., Wardle, J., Steel, A., and Adams, J. (2019). Post-Ebola psychosocial
experiences and coping mechanisms among Ebola survivors: a systematic
review. Trop. Med. Int. Health 24, 671–691. doi: 10.1111/tmi.13226

Janson, J., and Rohleder, N. (2017). Distraction coping predicts better cortisol
recovery after acute psychosocial stress. Biol. Psychol. 128, 117–124. doi: 10.
1016/j.biopsycho.2017.07.014

Kroenke, K., Spitzer, R. L., and Williams, J. B. W. (2003). The patient health
questionnaire-2: validity of a two-item depression screener. Med. Care 41,
1284–1292. doi: 10.1097/01.MLR.0000093487.78664.3C

Kroenke, K., Spitzer, R. L., Williams, J. B. W., Monahan, P. O., and Löwe, B. (2007).
Anxiety disorders in primary care: prevalence, impairment, comorbidity, and
detection. Ann. Intern. Med. 146, 317–325. doi: 10.7326/0003-4819-146-5-
200703060-00004

Li, W., Yang, Y., Liu, Z.-H., Zhao, Y.-J., Zhang, Q., Zhang, L., et al. (2020).
Progression of mental health services during the COVID-19 outbreak in China.
Int. J. Biol. Sci. 16, 1732–1738. doi: 10.7150/ijbs.45120

Littleton, H., Horsley, S., John, S., and Nelson, D. V. (2007). Trauma coping
strategies and psychological distress: a meta-analysis. J. Trauma. Stress 20,
977–988. doi: 10.1002/jts.20276

Machado, A. V., Volchan, E., Figueira, I., Aguiar, C., Xavier, M., Souza, G. G. L.,
et al. (2020). Association between habitual use of coping strategies and
posttraumatic stress symptoms in a non-clinical sample of college students: a
bayesian approach. PLoS One 15:e0228661. doi: 10.1371/journal.pone.0228661

Meyer, G. J., Finn, S. E., Eyde, L. D., Kay, G. G., Moreland, K. L., Dies, R. R., et al.
(2001). Psychological testing and psychological assessment: a review of evidence
and issues. Am. Psychol. 56, 128–165. doi: 10.1037/0003-066X.56.2.128

Milkman, K. L., Rogers, T., and Bazerman, M. H. (2008). Harnessing our inner
angels and demons: what we have learned about want/should conflicts and how
that knowledge can help us reduce short-sighted decision making. Perspect.
Psychol. Sci. 3, 324–338. doi: 10.1111/j.1745-6924.2008.00083.x

Murray, L. K., Dorsey, S., Haroz, E., Lee, C., Alsiary, M. M., Haydary, A., et al.
(2014). A common elements treatment approach for adult mental health
problems in low-and middle-income countries. Cogn. Behav. Pract. 21, 111–
123. doi: 10.1016/j.cbpra.2013.06.005

Nathan, P. E., and Gorman, J. M. (2015). A Guide to Treatments That Work.
Oxford: Oxford University Press.

Ng, M. Y., Eckshtain, D., and Weisz, J. R. (2016). Assessing fit between evidence-
based psychotherapies for youth depression and real-life coping in early
adolescence. J. Clin. Child Adolesc. Psychol. 45, 732–748. doi: 10.1080/15374416.
2015.1041591

Ojeda-Zapata, J. (2020). St. Paul, Minneapolis Close Streets for Biking, Walking
through April 10. Should this Last Longer? Twin Cities, MN: Pioneer
Press. Available online at: https://www.twincities.com/2020/04/03/st-paul-
temporarily-converts-three-streets-to-bike-and-pedestrian-trails-during-
stay-at-home-order/

Patel, V., Weobong, B., Weiss, H. A., Anand, A., Bhat, B., Katti, B., et al.
(2017). The healthy activity program (HAP), a lay counsellor-delivered brief
psychological treatment for severe depression, in primary care in India: a
randomised controlled trial. Lancet 389, 176–185. doi: 10.1016/S0140-6736(16)
31589-6

Plummer, F., Manea, L., Trepel, D., and McMillan, D. (2016). Screening for anxiety
disorders with the GAD-7 and GAD-2: a systematic review and diagnostic
metaanalysis. Gen. Hosp. Psychiatry 39, 24–31. doi: 10.1016/j.genhosppsych.
2015.11.005

Rabelo, I., Lee, V., Fallah, M. P., Massaquoi, M., Evlampidou, I., Crestani, R., et al.
(2016). Psychological distress among ebola survivors discharged from an ebola
treatment unit in monrovia, liberia – a qualitative study. Front. Public Health
4:142. doi: 10.3389/fpubh.2016.00142

Seligman, M. E. P., Steen, T. A., Park, N., and Peterson, C. (2005). Positive
psychology progress: empirical validation of interventions. Am. Psychol. 60,
410–421. doi: 10.1037/0003-066X.60.5.410

Walton, G. M. (2014). The new science of wise psychological interventions. Curr.
Dir. Psychol. Sci. 23, 73–82. doi: 10.1177/0963721413512856

Wasil, A. R., Gillespie, S., Patel, R., Petre, A., Venturo-Conerly, K. E., Shingleton,
R. M., et al. (2020a). Reassessing evidence-based content in popular smartphone
apps for depression and anxiety: developing and applying user-adjusted
analyses. J. Consult. Clin. Psychol. 88, 983–993. doi: 10.1037/ccp0000604

Wasil, A. R., Gillespie, S., Shingleton, R., Wilks, C., and Weisz, J. (2020b).
Examining the reach of smartphone applications for depression and anxiety.
Am. J. Psychiatry 177, 464–465. doi: 10.1176/appi.ajp.2019.19090905

Wasil, A. R., Taylor, M. E., Franzen, R. E., Steinberg, J. S., and DeRubeis,
R. J. (2020c). Promoting graduate student mental health during COVID-19:
acceptability and perceived utility of an online single-session intervention
[Preprint] PsyArXiv [Preprint] doi: 10.31234/osf.io/x9ch8

Wasil, A. R., Venturo-Conerly, K. E., Gillespie, S., Osborn, T. L., and Weisz,
J. R. (2021). In their own words: using open-ended assessment to identify
culturally relevant concerns among Kenyan adolescents. Cul. Med. Psychiatry
doi: 10.1007/s11013-020-09706-1

Wasil, A. R., Venturo-Conerly, K. E., Shingleton, R. M., and Weisz, J. R. (2019).
A review of popular smartphone apps for depression and anxiety: assessing
the inclusion of evidence-based content. Behav. Res. Ther. 123:103498. doi:
10.1016/j.brat.2019.103498

Frontiers in Psychology | www.frontiersin.org 13 February 2021 | Volume 12 | Article 598557698

https://doi.org/10.1177/070674371305800702
https://doi.org/10.1016/j.cpr.2006.11.001
https://doi.org/10.1016/j.cpr.2006.11.001
https://doi.org/10.1017/S0033291720004432
https://doi.org/10.1080/15374410701817865
https://doi.org/10.1146/annurev-clinpsy-032210-104535
https://doi.org/10.1146/annurev-clinpsy-032210-104535
https://doi.org/10.1037/0022-006X.74.4.658
https://doi.org/10.1037/0022-006X.74.4.658
https://doi.org/10.1016/j.psychres.2020.113089
https://doi.org/10.1016/j.psychres.2020.113089
https://doi.org/10.3389/fpsyg.2012.00608
https://doi.org/10.3389/fpsyg.2012.00608
https://doi.org/10.1038/nbt.4089
https://doi.org/10.1002/wps.20773
https://doi.org/10.1177/0145445510378379
https://doi.org/10.1037/a0016383
https://doi.org/10.3316/informit.545561433272993
https://doi.org/10.3316/informit.545561433272993
https://doi.org/10.1016/j.cpr.2008.12.003
https://doi.org/10.1080/15374416.2015.1046177
https://doi.org/10.1080/15374416.2015.1046177
https://doi.org/10.1016/j.paid.2014.11.039
https://doi.org/10.4135/9781452231655.n2
https://doi.org/10.1111/tmi.13226
https://doi.org/10.1016/j.biopsycho.2017.07.014
https://doi.org/10.1016/j.biopsycho.2017.07.014
https://doi.org/10.1097/01.MLR.0000093487.78664.3C
https://doi.org/10.7326/0003-4819-146-5-200703060-00004
https://doi.org/10.7326/0003-4819-146-5-200703060-00004
https://doi.org/10.7150/ijbs.45120
https://doi.org/10.1002/jts.20276
https://doi.org/10.1371/journal.pone.0228661
https://doi.org/10.1037/0003-066X.56.2.128
https://doi.org/10.1111/j.1745-6924.2008.00083.x
https://doi.org/10.1016/j.cbpra.2013.06.005
https://doi.org/10.1080/15374416.2015.1041591
https://doi.org/10.1080/15374416.2015.1041591
https://www.twincities.com/2020/04/03/st-paul-temporarily-converts-three-streets-to-bike-and-pedestrian-trails-during-stay-at-home-order/
https://www.twincities.com/2020/04/03/st-paul-temporarily-converts-three-streets-to-bike-and-pedestrian-trails-during-stay-at-home-order/
https://www.twincities.com/2020/04/03/st-paul-temporarily-converts-three-streets-to-bike-and-pedestrian-trails-during-stay-at-home-order/
https://doi.org/10.1016/S0140-6736(16)31589-6
https://doi.org/10.1016/S0140-6736(16)31589-6
https://doi.org/10.1016/j.genhosppsych.2015.11.005
https://doi.org/10.1016/j.genhosppsych.2015.11.005
https://doi.org/10.3389/fpubh.2016.00142
https://doi.org/10.1037/0003-066X.60.5.410
https://doi.org/10.1177/0963721413512856
https://doi.org/10.1037/ccp0000604
https://doi.org/10.1176/appi.ajp.2019.19090905
https://doi.org/10.31234/osf.io/x9ch8
https://doi.org/10.1007/s11013-020-09706-1
https://doi.org/10.1016/j.brat.2019.103498
https://doi.org/10.1016/j.brat.2019.103498
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-598557 February 23, 2021 Time: 13:57 # 14

Wasil et al. Problems and Coping Strategies COVID-19

Weissman, M. M., Markowitz, J. C., and Klerman, G. L. (2017). The Guide to
Interpersonal Psychotherapy. Oxford: Oxford University Press.

Weisz, J. R., Chorpita, B. F., Frye, A., Ng, M. Y., Lau, N., Bearman, S. K., et al.
(2011). Youth top problems: using idiographic, consumer-guided assessment to
identify treatment needs and to track change during psychotherapy. J. Consult.
Clin. Psychol. 79, 369–380. doi: 10.1037/a0023307

Weisz, J. R., Chorpita, B. F., Palinkas, L. A., Schoenwald, S. K., Miranda, J.,
Bearman, S. K., et al. (2012). Testing standard and modular designs for
psychotherapy treating depression, anxiety, and conduct problems in youth: a
randomized effectiveness trial. Arch. Gen. Psychiatry 69, 274–282. doi: 10.1001/
archgenpsychiatry.2011.147

Xu, J., and He, Y. (2012). Psychological health and coping strategy among survivors
in the year following the 2008 Wenchuan earthquake. Psychiatry Clin. Neurosci.
66, 210–219. doi: 10.1111/j.1440-1819.2012.02331.x

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

The reviewer JB declared a shared affiliation with one of the authors, SG, to the
handling editor at time of review.

Copyright © 2021 Wasil, Franzen, Gillespie, Steinberg, Malhotra and DeRubeis.
This is an open-access article distributed under the terms of the Creative Commons
Attribution License (CC BY). The use, distribution or reproduction in other forums
is permitted, provided the original author(s) and the copyright owner(s) are credited
and that the original publication in this journal is cited, in accordance with accepted
academic practice. No use, distribution or reproduction is permitted which does not
comply with these terms.

Frontiers in Psychology | www.frontiersin.org 14 February 2021 | Volume 12 | Article 598557699

https://doi.org/10.1037/a0023307
https://doi.org/10.1001/archgenpsychiatry.2011.147
https://doi.org/10.1001/archgenpsychiatry.2011.147
https://doi.org/10.1111/j.1440-1819.2012.02331.x
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


Frontiers in Psychology | www.frontiersin.org 1 February 2021 | Volume 12 | Article 589800

ORIGINAL RESEARCH
published: 25 February 2021

doi: 10.3389/fpsyg.2021.589800

Edited by: 
Claudia Gianelli,  

University Institute of Higher Studies 
in Pavia, Italy

Reviewed by: 
Caterina Primi,  

University of Florence, Italy
Antonio M. Espín,  

University of Granada, Spain

*Correspondence: 
Volker Thoma  

v.thoma@uel.ac.uk

Specialty section: 
This article was submitted to  

Cognition,  
a section of the journal  
Frontiers in Psychology

Received: 31 July 2020
Accepted: 25 January 2021

Published: 25 February 2021

Citation:
Thoma V, Weiss-Cohen L, 

Filkuková P and Ayton P (2021) 
Cognitive Predictors of Precautionary 

Behavior During the  
COVID-19 Pandemic.

Front. Psychol. 12:589800.
doi: 10.3389/fpsyg.2021.589800

Cognitive Predictors of 
Precautionary Behavior During the 
COVID-19 Pandemic
Volker Thoma 1*, Leonardo Weiss-Cohen 2, Petra Filkuková 3 and Peter Ayton 4

1 School of Psychology, University of East London, London, United Kingdom, 2 Leeds University Business School, Leeds, 
United Kingdom, 3 Department of High Performance Computing, Simula Research Laboratory, Oslo, Norway, 4 Leeds 
University Business School, Leeds, United Kingdom

The attempts to mitigate the unprecedented health, economic, and social disruptions 
caused by the COVID-19 pandemic are largely dependent on establishing compliance to 
behavioral guidelines and rules that reduce the risk of infection. Here, by conducting an 
online survey that tested participants’ knowledge about the disease and measured 
demographic, attitudinal, and cognitive variables, we identify predictors of self-reported 
social distancing and hygiene behavior. To investigate the cognitive processes underlying 
health-prevention behavior in the pandemic, we co-opted the dual-process model of 
thinking to measure participants’ propensities for automatic and intuitive thinking vs. 
controlled and reflective thinking. Self-reports of 17 precautionary behaviors, including 
regular hand washing, social distancing, and wearing a face mask, served as a dependent 
measure. The results of hierarchical regressions showed that age, risk-taking propensity, 
and concern about the pandemic predicted adoption of precautionary behavior. Variance 
in cognitive processes also predicted precautionary behavior: participants with higher 
scores for controlled thinking (measured with the Cognitive Reflection Test) reported less 
adherence to specific guidelines, as did respondents with a poor understanding of the 
infection and transmission mechanism of the COVID-19 virus. The predictive power of 
this model was comparable to an approach (Theory of Planned Behavior) based on 
attitudes to health behavior. Given these results, we propose the inclusion of measures 
of cognitive reflection and mental model variables in predictive models of compliance, 
and future studies of precautionary behavior to establish how cognitive variables are linked 
with people’s information processing and social norms.

Keywords: COVID-19, cognitive reflection, cognitive failures, risk-taking, infection precaution, planned behavior

INTRODUCTION

Behavioral Measures to Control COVID-19
Countries world-wide are currently considering how to guide and change people’s behavior 
in order to maintain or ease COVID-related measures such as social distancing, increased 
hand washing, self-isolation, etc. These behavioral guidelines and the degree of their uptake 
are important to reduce the spread of the disease, prevent potentially very costly recurring 
waves of infections (Lauerman, 2020), and indeed mitigate likely future epidemics (or pandemics). 
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Although compliance is not uniform, little is known about 
the psychosocial determinants of compliance with COVID 
guidelines (Bogg and Milad, 2020), and the current advice 
provided from scientists to policy-makers is based on general 
principles from pre-pandemic behavioral research (Bavel et al., 
2020). Epidemiologists admit the lack of much-needed 
knowledge about the heterogeneity of behavioral responses 
(Weston et  al., 2018). The famous Imperial College model 
(Ferguson et  al., 2020), which altered the United  Kingdom’s 
strategy, assumed 25% non-compliance on social distancing 
for people aged over 70, apparently without any specific 
empirical basis.

Nevertheless, studies conducted both before (Keizer et  al., 
2019) and during (Xie et  al., 2020) the COVID pandemic 
have shown that various factors influence compliance with 
officially recommended health measures, which in turn should 
increase prevention success, including cognitive ability or 
disposition to pay attention, understand, memorize, or enact 
official guidelines. Thus far, however, no single study has 
investigated a comprehensive range of COVID-related 
precautionary behaviors and their dependence on multiple 
cognitive factors (see Xie et  al. for the effect of working 
memory). It is possible that, when measured at a granular 
level (e.g., use of face masks and tracing apps), other cognitive 
factors may predict compliance with COVID-19-related 
precautionary measures. Consequently, the use of more fine-
grained cognitive-behavioral predictions should enable better 
adherence estimates and allow adjustments of policies and 
guidelines (Anderson et  al., 2020; Webster et  al., 2020).

The current research investigates three specific cognitive 
variables – cognitive failures, cognitive reflection, and thinking 
disposition – and their potential role in precautionary measures 
during the COVID pandemic. These variables – together with 
knowledge about the new disease – were chosen because they 
relate to an important and often referred to theoretical framework, 
the so-called dual-processing theories (see, for reviews, 
Kahneman, 2011; Evans and Stanovich, 2013). The 
dual-processing theories propose that human judgment and 
decision behavior is driven by automatic and unconscious 
mental processes as well as by controlled and reflective thinking. 
While dual-processing theories seek to account for human 
thinking performance, another well-established theory offers 
potential for understanding and predicting COVID-19-related 
behaviors based on attitudinal differences is the Theory of 
Planned Behavior (TPB; Ajzen, 1991).

Theory of Planned Behavior
The TPB has been applied to an extensive range of health-
related behaviors (Armitage and Conner, 2001) and is the 
most influential social cognition model for predicting and 
explaining health behavior. TPB stipulates that a person’s 
behavioral, social, and control beliefs affect the intention for 
behavior change. For example, people who think that one 
cannot transmit the disease in the absence of observable 
symptoms will have behavioral beliefs (“Will this be effective?”), 
social beliefs (“Are others doing it?”), and control beliefs 

(“Am I  able to do this?”), which make it less likely for them 
to adopt prevention measures.

TPB predicts an impressive 30–40% of the variance in 
health (prevention) behaviors (Armitage and Conner, 2001). 
TPB-related variables (attitudes and norms) can in principle 
be  applied to COVID-19-related behavior (Sætrevik, 2020). 
Indeed, recent, but pre-COVID, research found that, in a 
Chinese sample, social norms, perceived behavioral control, 
and attitudes all predicted willingness to socially isolate in 
the face of a pandemic (Zhang et  al., 2019).

Dual-Process Theories of Thinking and 
Decision-Making
TPB notably assumes that attitudes and beliefs about actions 
are explicit, that is, they are given as a considered reflective 
account. However, within cognitive psychology, the dual-process 
theories of thinking and decision-making have become influential. 
They propose the workings in the mind consisting of both 
explicit reasoning and qualitatively different implicit judgment 
processes. The latter “Type 1” processing is thought to be  fast, 
intuitive, and automatic, relying on heuristics (i.e., mental shortcuts) 
or “gut feelings” (Tversky and Kahneman, 1974); while the former 
explicit “Type 2” processing is considered to be  slow, reflective, 
and effortful (Evans, 2003, 2010), encompassing logical and 
rational reasoning (Evans, 2008). Thus, unlike Type 2 processing, 
intuitive Type 1 processes are considered to be  not under 
conscious cognitive control (Lowe Bryan and Harter, 1899; Shiffrin 
and Schneider, 1977; Evans, 2008), although the outputs from 
Type 1 thinking may or may not get overturned by conscious 
Type 2 processing (Kahneman and Frederick, 2002, 2007). While 
there are some critics of this notion (Gigerenzer and Regier, 
1996; Osman, 2004; Keren and Schul, 2009; Kruglanski and 
Gigerenzer, 2011), the distinction between so-called Type 1 and 
Type 2 processes is supported by considerable empirical evidence 
(Evans, 1977; Evans et  al., 1983; Klauer et  al., 2000; 
Evans and Stanovich, 2013; Stanovich et  al., 2019).

A more recent theory of dual-processing proposes a tripartite 
model that specifies two layers responsible for Type 2 processing: 
(1) the “algorithmic mind” and (2) the “reflective mind” 
(Stanovich, 2009). The performance of the algorithmic mind 
can be  specified as the ability to override intuitive Type 1 
responses and to respond with the correct analytical Type 2 
responses (Toplak et al., 2011; see also Kahneman and Frederick, 
2002, 2005). Its operations, therefore, should be  related to 
attentional processes as well as mental simulation abilities 
(being able to separate and manipulate mental representational 
content, Stanovich, 2012). For example, the oft-used Cognitive 
Reflection Test (CRT, Frederick, 2005) presents a small series 
of brief math puzzles. Each of these CRT items evidently 
prompts an intuitively obvious – but incorrect – Type 1 
answer; but, when applying reflective thinking, people are 
more likely to inhibit this first thought and produce the 
correct Type 2 answer by using basic algorithmic thinking. 
The CRT is thought to largely reflect the algorithmic layer 
processing in different ways (Stanovich, 2012): (1) it inhibits 
and overrides Type 1 (autonomous) processes and (2) it 
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generates the correct answers by being able to symbolically 
manipulate representations (for which it needs attentional 
and working memory processing). For our dependent variable 
then, people may need to inhibit the automatic responses 
(i.e., it is easier not washing your hands so often, not wearing 
face masks, and not keeping extra distance). Furthermore, 
people may also need extra attentional and working memory 
processes (to remind oneself to wash one’s hands when 
coming into the house or when having touched surfaces, 
to memorize to stock and then find anti-bacterial gel, etc.). 
In fact, for some people (e.g., of older age), even the operation 
of different types of face masks may require instructions 
and significant efforts (Lee et  al., 2020). Although the CRT 
is thought to be associated with a range of cognitive constructs 
(e.g., Toplak et  al., 2011), including thinking dispositions 
and numeracy (e.g., Cokely and Kelley, 2009; Campitelli 
and Gerrans, 2014), recent evidence shows that working 
memory is the strongest single predictor of CRT performance 
(Stupple et  al., 2017; Gray and Holyoak, 2020).

The reflective mind is the second layer within Type 2 
processes and comprises higher-level cognitive styles, thinking 
dispositions, and metacognitive beliefs (Stanovich, 2011), 
which explain additional variance in thinking performance 
beyond the workings of the algorithmic mind (Stanovich 
and West, 2008; Stanovich, 2012). The reflective mind is 
responsible for the degree to which one thinks extensively 
about problems before responding, the amount of information 
one collects before making decisions, whether one integrates 
others’ points of view into one’s decisions or whether one 
adjusts beliefs according to the quality of the evidence 
(Baron, 2008). High actively open-minded thinking (AOT, 
Stanovich and West, 1998) scores have been shown to have 
a positive correlation with performance in the CRT (Baron 
et  al., 2015) and belief bias syllogistic reasoning tasks 
(Macpherson and Stanovich, 2007). Thus, two people may 
have the same level of cognitive ability, but one may be more 
inclined than the other to engage their algorithmic mind 
because of their disposition to open-mindedly employ reflective 
thinking by taking in new information and be  prepared to 
change their judgments based on it – a property of the 
reflective mind.

Based on the dual-process framework, and, in particular, 
Stanovich’s tripartite model, we  hypothesized that people with 
higher cognitive reflection tendency (AOT) and ability (the 
algorithmic-level processing, measured with CRT) will engage 
more in thinking about, and therefore be more likely to employ, 
precautionary measures than people with lower cognitive 
reflection tendencies. Adopting new tasks, or performing them 
in a new context or with greater frequency (such as remembering 
to wash hands frequently and putting on face masks) should 
tax cognitive resources linked with the algorithmic mind, such 
as inhibition, attention, and working memory capacity 
(Stanovich, 2012). Indeed, cognitive reflection (measured with 
the CRT) has been shown to correlate positively with the 
ability to inhibit impulsive actions (Oechssler et  al., 2009; 
Jimenez et  al., 2018) and recently with causal learning task 
performance (Don et  al., 2016).

In addition, people who perform better on the CRT have 
been found to be  less susceptible to holding paranormal beliefs 
(Pennycook et al., 2012) and less prone to “unusual experiences” 
(generally linked to “jumping to conclusions”; Broyd et  al., 
2019). People with higher CRT scores also perform better at 
distinguishing fake from real news reports (Bronstein et  al., 
2019; Pennycook and Rand, 2019). Accordingly, since individual 
differences in willingness to engage effortful and reflective 
cognitive processes seem to be linked to propensity for irrational 
beliefs, then one can predict that people scoring low on the 
CRT will tend to be  more likely to believe that the COVID-19 
pandemic is a hoax, that risks are exaggerated, or that aspects 
of the guidelines are not to be  believed. Consequently, they 
should be  less likely to engage in precautionary behaviors, 
such as social distancing, wearing face masks, isolating, hand 
washing, etc. Indeed, Xie et  al. (2020) have shown an effect 
of working memory on social distancing behavior – and since 
working memory performance is highly correlated with the 
CRT (e.g., Toplak et  al., 2011; Gray and Holyoak, 2020), these 
data also strongly suggest a link between algorithmic thinking 
and precautionary behavior.

Furthermore, because adopting this range of behavior is 
effortful as one needs to change routines drastically, precautionary 
behavior should be observed more frequently when the underlying 
reasons are clear to the person (Bavel et  al., 2020; Webster 
et  al., 2020). More reflective people with a tendency to open-
minded thinking (AOT) – a higher likelihood to inform 
themselves and adapt their judgments about the pandemic-
related behaviors – are therefore predicted to take in new 
information about the pandemic and follow the official guidelines. 
There may, however, be  a further reason why AOT would 
correlate with the uptake and compliance of precautionary 
behavior. This is the suggestion that people low on AOT scores 
tend to be  politically more conservative, which is in some 
contexts (e.g., in the United  States) associated with skepticism 
in government policies and official guidelines (Price et  al., 
2015; Baron, 2019). Allcott et al. (2020) employed United States 
geo-location data from smart phones and showed that republican-
voting areas engage in less social distancing (controlling for 
other factors, including population density and local COVID 
cases). We therefore predict that people with more conservative 
leanings would score lower on the AOT and potentially also 
be  less willing to adopt precautionary measures. To further 
disentangle cognitive inhibition performance (which the CRT 
measures) and thinking dispositions from general tendencies 
for impulsive behavior, we measure impulsivity and risk-taking 
tendencies separately.

Attention and Cognitive Failures 
Questionnaire
Dual-process theories often refer to processes that are demanding 
of attentional and working memory resources when describing 
Type 2 thinking. However, attention and working memory are 
hardly ever tested directly in judgment and decision surveys.

People sometimes make mistakes even with rather mundane 
and familiar tasks, and common everyday failures can be measured 
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by Broadbent’s cognitive failures questionnaire (CFQ; 
Broadbent et  al., 1982, 1986a,b). The CFQ asks people to 
self-rate their propensity for slips of the mind that lead 
them to forget names, faces, or certain tasks. There is good 
evidence that the CFQ correlates with both self-reported 
and independently recorded errors and accidents (Wallace 
et  al., 2003; Wallace and Chen, 2005; van Doorn et  al., 
2010; Day et al., 2012) and is associated with absentmindedness 
(Ishigami and Klein, 2009). Indeed, a recent systematic review 
of how CFQ self-report scores correlate with objective 
measures of executive function domains shows that CFQ is 
mainly associated with performance in selective attention 
(Carrigan and Barkus, 2016), rather than working memory 
or inhibition performance. Following the tripartite model 
of Stanovich (2011) and its explicit mention of attentional 
processes (Stanovich et  al., 2019, p.  1118 and 1123), 
we  included the CFQ as a measure of attentional capacity 
contributing to the algorithmic layer (Type 2) processing 
in addition to the measure of inhibition and simulation 
processes provided by the CRT.

That measuring differences in attention as an additional 
factor for predicting self-reported uptake of precautionary 
measures is reasonable is corroborated by evidence from field 
studies. A recent, but pre-COVID, review found that minimal 
hand-hygiene interventions at workplaces were effective in 
reducing the incidence of employee illness (Zivich et al., 2018). 
Almost all the interventions included in the review that effectively 
increased compliance involved drawing attention to hand washing 
and/or diminishing the load on people’s working memory.

Mental Models
A further factor in predicting health behavior is the degree 
of knowledge and understanding of a disease. A recent review 
found that limited or insufficient health literacy was associated 
with reduced adoption of protective behaviors such as getting 
vaccinated (Castro-Sánchez et  al., 2016). Sax and Clack (2015) 
also reviewed work showing that poor mental models affect 
uptake of hand hygiene in hospitals.

Mental models are representations of the world and its objects, 
the relationships between its various parts, and include perceptions 
about one’s own actions and their consequences. Mental models 
are distinct from mere knowledge or images, as they can contain 
abstract elements (Johnson-Laird and Byrne, 1991). Simply 
presenting people with scientific evidence does not mean that 
they fully understand – in a scientific sense – mechanisms of 
transmissions, prevention, and course of a (infectious) disease, 
because people form their own mental models about the biological 
and physical world influenced by their experiences and background 
knowledge. These conceptions often deviate substantially from 
scientific models (Legare and Gelman, 2008; Jee et  al., 2015). 
For example, Sigelman (2012) found that when asked about the 
origins of the common cold, United  States eighth graders 
(13–14  year olds) assigned cold weather explanations greater 
importance than germ-based explanations.

In our study questionnaires measure knowledge of 
COVID-19, asking which symptoms are related to COVID-19 

(compared to common flu), questions probing the quality 
of the mental model of disease (transmission and immunity 
– again, compared to the common flu), prevention behavior 
(past and intended). Our predictions are that greater knowledge 
about COVID-19 symptoms and a better mental model about 
the disease transmission and prevention will correlate with 
better uptake of suggested precautionary measures. The logic 
of the study in terms of cognitive processes is summarized 
in Figure  1.

The Current Study
Our survey measures cognitive variables related to dual-process 
frameworks, risk-taking, the knowledge or mental models people 
have developed about COVID-19, people’s understanding of 
the disease, and how these predict compliance with official 
prevention behaviors (including hand washing, wearing face 
masks, etc.). In addition, demographic (including political 
leanings) and experiential variables (such as media usage during 
the pandemic) were measured.

Following the dual-framework model, we  hypothesize that 
cognitive reflection measures of the algorithmic level (CRT 
and CFQ) will predict uptake of the officially suggested 
COVID-19 prevention measures independently of demographic 
variables (age, sex, and concern about the pandemic) and 
impulsivity-related individual differences (risk-taking and 
behavioral inhibition tendencies). We  also hypothesize that 
the amount of AOT, symptom knowledge and quality of the 
mental model of the disease will predict reported uptake of 
precautionary measures. To provide a baseline for assessing 
the explanatory power of the dual-process model, we  will 
compare results with those from a simplified TPB model 
(which uses measures of different types of beliefs about the 
suggested behaviors) for predicting adherence to official 
behavioral guidelines.

METHOD

Procedure
The study used a cross-sectional quantitative design. Participants 
completed an online survey created using Qualtrics (2018). 
The data were collected on April 28, 2020. The order of questions 
is shown in Table  1. The data were analyzed with R 4.0.1 
(R Core Team, 2020). The full questionnaire, datasets, R code 
and full results including additional analyses are openly accessible 
at the Open Science Foundation.1

Participants
We collected data from 300 participants surveyed online using 
Prolific Academic (female: N  =  206; age: M  =  33.89  years, 
SE  =  0.72; see OSF for a post-hoc bootstrap power analysis). 
Only participants who were currently resident in the 
United  Kingdom and had English as their first language were 
allowed to participate, using Prolific Academic’s pre-screening 

1 https://osf.io/8ahs5/
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database. Participants were paid £2 and completed the 
questionnaire in an average time of 16.41  min (SE  =  0.47). 
Two of the 300 respondents were omitted from the analyses 
due to missing age entries. Table  1 presents the means of all 
the measures captured.

Measures
Demographics
Participants’ age, gender, and employment status were identified 
automatically from Prolific Academic’s database. Political leanings 
were assessed with one simple question: “Please choose the 
option that best represents your political views on a 7-point 
scale” from “Strongly left wing” to “Strongly right wing.”

COVID-19-Related Questions
We asked participants whether they were currently staying in 
their main home or somewhere else and whether this was in 
a city or the countryside. Two more brief questions established 
whether they were self-isolating during the last few weeks 
since the start of the pandemic and whether anybody in the 
household had tested positive for the virus. We  also asked 
them questions about how many hours they spent on consuming 
news (traditional via papers, radio and TV, or online) before 
the pandemic and now during the pandemic to generate a 
score reflecting the self-reported change (News.Diff) in news 
consumption (after the pandemic minus before the pandemic). 
Finally, we  asked “How concerned are you  about your own 
personal safety and that of people close to you  in terms of 
the virus?,” measuring respondents’ concern with a 5-point 
Likert scale (from “A great deal” to “not at all”).

Mental Models, Symptoms Knowledge, and 
Prevention Behavior
In order to evaluate participants’ knowledge of symptoms and 
their mental models related to COVID-19, we  asked them 
two sets of questions related to symptoms and attributes of 
COVID-19. These items probed knowledge about the disease 
which was, in the period during and prior to the data collection, 
broadly disseminated by the national and international health 
organizations (Centers for Disease Control, 2020; National 
Health Service United Kingdom, 2020; Public Health England, 
2020; Robert Koch Institute, 2020; World Health Organisation, 
2020a) as well as official news media (Gallagher, 2020). As a 
part of the information about COVID-19 directed to the public, 
the differences between COVID-19 and flu have been highlighted 
(World Health Organisation, 2020b). Our participants were 
asked about symptoms and attributes (mental model) of flu 
in the same set of items which related to COVID-19.

Knowledge of Symptoms
Participants were provided a list of eight disease symptoms 
(fever, shortness of breath, dry cough, headaches, aches and 
pains, sore throat, fatigue, and runny or stuffy nose) and were 
asked to evaluate how frequently they occur in cases of 
COVID-19 and, separately, flu (answer options were “none,” 
“rare,” “sometimes,” and “common”). The correctness of their 
answers was evaluated according to the status of knowledge 
disseminated by media (e.g., CBS News, 2020; Woodward and 
Gal, 2020) and health authorities (Centers for Disease Control, 
2020; National Health Service United Kingdom, 2020; Public 
Health England, 2020; Robert Koch Institute, 2020; World 
Health Organisation, 2020a) in March and April 2020. The 

A B

FIGURE 1 | A tripartite model of thinking processes (A) adapted from Stanovich (2011) and its application in the current study (B).
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symptoms score (S.Diff) was calculated as the difference between 
summed scores. Respondents were scored one point for each 
correct response, zero otherwise. The symptoms score (S.Diff) 
was calculated as the difference between summed scores for 
flu symptoms and COVID-19 symptoms.

Mental Models
In order to understand participants’ mental models of COVID-19 
and flu, we  listed eight statements pertaining to each disease, 
e.g., “there is a vaccine available”2 and “the symptom onset is 
gradual (rather than abrupt)” and asked participants to evaluate 
(yes/no) whether they apply to (a) COVID-19 and (b) flu. 
Again, the mental models score (M.Diff) was calculated as 
the difference between correct sum of scores for correct flu 
statements and the sum of COVID-19 knowledge. As with 
the symptoms above, our rationale was that the difference 
score would be  more informative, assessing how much more 
(or less) people would know about COVID-19 compared to 
the well-known flu.

2 At the time of the study there was no vaccine available for COVID-19.

Prevention Behavior
To measure participants’ self-reported prevention behavior, 
we used a set of 17 items referring to COVID-19 prevention 
measures recommended by the authorities (e.g., “avoid 
touching surfaces in public” and “reduce using public 
transport”). For each of these items, participants reported 
dichotomously (yes/no) whether they (a) “currently do this 
or have recently (in the last two months)” and (b) “plan 
to do this from now on.”

Additionally, participants rated (from 1  =  strongly disagree 
to 5  =  strongly agree; a) perceived effectiveness of prevention 
behavior (“Do you  agree that the actions mentioned above 
are effective?”), (b) its feasibility (“Do you  agree with the 
following statement: ‘It will be  easy to do these actions’”?), 
and (c) its application by significant others (“Do you  agree 
with the statement: ‘In general, people important to you  are 
following these actions’”?)

Two different presentation-orders of these three measures 
were randomly employed in the online questionnaire: (1) 
symptoms knowledge, (2) mental model of the disease, (3) 
prevention behavior and (1) prevention behavior, (2) symptoms 

TABLE 1 | Descriptive results of the measures captured.

Scale Mean (SE) or N

Demographics
 Age Continuous, in years 33.9 (0.73)
 Gender = Female Male and female N = 206
 Employed = Yes Yes (Full time or part time)/No (incl. Student and retired) N = 209
 Politics −3 = Left, 3 = Right-wing −0.59 (0.07)
 Main home = Yes Yes/No N = 289
 Location = City City/Country side N = 213
Covid-19 symptoms

 S.Covid Knowledge of symptoms of Covid-19, max. = 8 items 4.24 (0.09)
 S.Flu Knowledge of symptoms of Flu, max. = 8 items 3.53 (0.08)
 S.Diff Difference of Covid-19 minus Flu, max. = 8 0.71 (0.11)
Covid-19 mental model

 M.Covid Mental model of Covid-18, max. = 8 items 7.45 (0.04)
 M.Flu Mental model of Flu, max. = 8 items 4.86 (0.07)
 M.Diff Difference of Covid-19 minus Flu, max. = 8 2.60 (0.09)
Prevention methods

 P.Not.Now (α = 0.87) Preventive actions not being done, max. = 17 3.82 (0.21)
 P.Effect The actions are effective, −2 to +2 1.55 (0.04)
 P.Follow People are following these actions, −2 to +2 1.51 (0.04)
 P.Easy Ease of the preventive actions, −2 to +2 0.73 (0.06)
Cognitive reflection

 Cognitive Reflection Test (CRT; α = 0.74) Correct answers, max. = 6 2.38 (0.11)
Actively open-minded thinking (AOT)

 AOT (α = 0.73) Open-minded thinking: 1 = Disagree to 7 = Agree 5.15 (0.04)
Impulsivity and risk-taking

 Risk-Taking Index (RTI; α = 0.76) Risk-taking: 1 = Never to 5 = Very often 1.81 (0.03)
 Barratt Impulsiveness Scale (BIS; α = 0.78) Impulsiveness: 1 = Never to 4 = Always 2.35 (0.03)
Cognitive failures

 Cognitive failures questionnaire (CFQ; α = 0.88) Cognitive failures: 0 = Never to 6 = Very often 3.25 (0.06)
COVID-related questions

 News.Diff After-before COVID-19 outbreak, in hours 0.57 (0.12)
 Virus concern 1 = Not at all, 5 = A great deal 3.39 (0.06)
 Isolation = Yes Yes/No N = 156
 Positive diagnosis = Yes Yes/No N = 4

A simplified version of each scale used to capture the metrics is shown (see main text body for details). Results are shown either as the mean and standard error (in brackets) for 
continuous and scale measures or as the count (N) for binary measures. For the calculated scales P.Not.Now, CRT, AOT, RTI, BIS, and CFQ, Cronbach’s alphas are shown. Age, 
gender, and employment status were not asked directly but collected automatically from Prolific Academic’s database.
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knowledge, (3) mental model of the disease. There were no 
significant differences between these two conditions consequently 
in further analyses, the data were pooled.

Impulsivity and Risk-Taking
In order to control for the potential moderating effects of 
impulsivity, the Barratt Impulsiveness Scale (BIS) was 
administered (Patton et  al., 1995). In the original version, 
participants respond to 30 items [on a four-point Likert scale 
from 1 (never/rarely) to 4 (almost always/always)]. We  used 
an abbreviated scale of eight items based on the brief version 
of the scale by Steinberg et  al. 2013. A sample item is “I don’t 
pay attention.”

The Risk Propensity Scale or Risk-Taking Index (RTI) 
was designed to assess risk preferences through a short self-
report (Nicholson et  al., 2005). Participants were asked to 
use five-point ratings (from 1  =  never to 5  =  very often) 
for six categories of risks: Recreational, Health, Career, 
Financial, Safety, and Social. These had to be  rated twice: 
one for now and one for in the past, e.g., “We are interested 
in everyday risk-taking. Please could you  tell us if any of 
the following have ever applied to you, now or in your 
adult past? – recreational risks (e.g., rock-climbing and 
scuba diving).”

Cognitive Reflection
The six CRT items were taken from two articles (Frederick, 
2005; Toplak et  al., 2014) excluding the “bat-and-ball” 
problem, due to its now high level of familiarity. A “decoy” 
item consisting of a simple mathematical problem (with 
no “lure” response) was shown as the first item (the “cargo 
ship problem”; Thomson and Oppenheimer, 2016), but did 
not contribute to CRT performance score. Respondents 
were asked to enter the correct number using their keyboard. 
Correct responses were scored with 1, while incorrect 
responses were given 0, and so the maximum total 
score was 6.

Sample Item
If it takes five machines 5  min to make five widgets, how 
long would it take 100 machines to make 100 widgets? 
____ min (Correct answer: 5  min and intuitive answer: 
100  min).

Cognitive Failures
The original CFQ consists of 25 items (Broadbent et  al., 1982) 
arranged on a 5-point Likert scale (0  =  never to 4  =  always). 
Possible total scores range from 0 to 100 and Cronbach’s alpha 
for the scale has been found to be  0.90 and above, and it 
has been reported to have a test-retest reliability of 0.82 over 
a 2-month interval (Vom Hofe et  al., 1998). We  used a short 
form of the CFQ by Wassenaar et  al. (2018), which retained 
14 out of the original 25 items.

An example item is “Do you find you  forget whether you’ve 
turned off a light or a fire or locked the door?”

Actively Open-Minded Thinking
AOT questionnaire (Baron, 1993; Haran et  al., 2013) measures 
the willingness to consider new information and remain “open-
minded.” Participants responded to items (e.g., Changing your 
mind is a sign of weakness) on a scale from 1 (completely 
disagree) to 7 (completely agree).

RESULTS

Two participants did not provide their age, so we  omitted 
their data, leaving 298 respondents whose demographics and 
related background are summarized in Table  1.

The Cronbach’s alphas for the main psychological scales 
(AOT = 0.73, RTI = 0.76, BIS = 0.78, CFQ = 0.88, CRT = 0.74, 
and Prevention-Not-Now (P.Not.Now)  =  0.87) ranged from 
acceptable to good (breakdown data for each question are 
available online at https://osf.io/8ahs5/).

We evaluated how well two different models predicted 
the extent of preventive behavior: a dual-process theory 
(DPT) model, and the TPB model. The dependent variable 
(DV) for each model was how many preventive measures 
against infection individuals reported as currently not doing, 
which was measured by the variable P.Not.Now. This is a 
count of “not” or “negative” answers and was coded as 1 
for every “no” answer and 0 for every “yes” answer. The 
variable total score was calculated as the count of the 17 
individual preventive methods and ranged from 0 (providing 
zero “not” answers, i.e., currently doing all the preventive 
methods) to 17 (providing 17 “not” answers, i.e., not currently 
doing any of the preventive methods).

Both models (dual-process, TPB) were evaluated using 
hierarchical regressions, with grouped blocks of independent 
variables being included sequentially. All the independent 
variables used in both models are shown in Table  2, and 
the correlation between them (we excluded potentially 
COVID-related variables that showed no significant 
association with the DV or the modeled predictors, such 
as News.Diff, living at home, political leanings, positive 
test of COVID, and employment situation – see OSF for 
the full correlation analysis).

In both models, we  included demographic predictors 
(including “concern for the virus”) in Block 1 and impulsivity 
and risk-taking indices (BIS and RTI, respectively) in Block 
2. In the dual-process model cognitive variables related to 
algorithmic processing (CFQ and CRT) were tested in Block 
3, and AOT and mental models [symptoms (S) and disease 
(M) – each as difference scores from flu, S.Diff and M.Diff, 
respectively], in Block 4. In the TPB regression, Block 3 
contained the variables relating to beliefs about behavior. 
Table  2 (the last two rows) identifies the variables included 
in each model.

Dual-Process Thinking
We started the analysis with a linear regression model (see 
OSF for additional results). However, P.Not.Now did not follow 
a normal distribution, and the fitted values from the linear 
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model did not reflect the observed data (see OSF for histograms 
of observed and fitted data). In particular, the model did not 
predict any responses at zero (i.e., those with zero “not” answers, 
which equals full compliance with the list of preventive measures). 
This was in fact the most common answer.

Because of this excess (inflation) of answers at zero, and 
P.Not.Now being a count variable, we  proceeded to fit the 
hierarchical model with a Zero-Inflated-Poisson (ZIP) model 
instead. While a standard Poisson model with the same 
average as our observed data would predict very few zero 
observations, the ZIP model attempts to better explain the 
excess observations at zero. It achieves this by using two 
separate processes to predict the final count of “not” answers: 
(1) a Poisson count model and (2) a binomial zero-inflated 
model. The main count model (1), which assumes a Poisson 
distribution, predicts the count of “not” answers (i.e., 0,1,2,3, 
etc.). This model mostly predicts a positive non-zero count 
(i.e., 1,2,3, etc.), with few zeroes; not enough to fit the 
observed data, which had an inflation of answers at zero. 
The excess of observations at zero is predicted by the zero-
inflated model (2), which assumes a binomial distribution. 
This model predicts a binary outcome: it determines the 
probability of an individual answering with zero “not” responses 
or non-zero (i.e., one or more – the actual count is predicted 
by the Poisson count model). According to adjusted R2 and 
Akaike Information Criterion (AIC), the ZIP model fitted 
the data much better than the linear model (see OSF for a 
model fit analysis).

For the dual-process thinking analysis, the independent 
variables were added to the regression in sequential blocks, 
as shown in Table  3. The omnibus test of each additional 
block is also shown in Table 3, with every additional introduction 
of independent variables significant (p  <  0.05).

The results of the models are shown in Table  4. The two 
processes can be  interpreted separately. First, in the zero-
inflated part of the model (which predicts zero or non-zero 
“not” answers), there was a significant effect of age, with 

older participants more likely to provide zero “not” answers 
(i.e., adopting all preventive methods), but no significant 
difference according to gender, in Block 1. More concerned 
participants were also more likely to provide zero “not” 
responses. In Block 4, there was a significant effect of the 
mental models of the virus (M.Diff). M.Diff measures how 
well participants understood the characteristics of the virus 
(compared to their understanding of the common flu virus). 
Participants who were more knowledgeable of the virus were 
more likely to provide zero “not” answers – i.e., adopt all 
preventive behaviors.

Second, in the count part of the model (which predicts 
the count of “not” answers), there was again a significant effect 
of concern in Block 1, with a negative coefficient; participants 
who were more concerned responded with fewer “not” answers 
(i.e., adopted more of the preventive behaviors). In Block 2, 
there was a significant effect of RTI, with more risk-taking 
participants who scored higher on RTI adopting fewer preventive 
behaviors, but no significant effect of BIS. In Block 3, there 
was a significant effect of CRT, with participants who scored 
higher on CRT adopting fewer preventive behaviors. There 
was no significant effect of CFQ. Overall, the observed R2 of 
the model was 0.46.

TABLE 2 | Pearson’s r correlation matrix for the variables used in the two analyses.

Age Gender Concern RTI BIS CFQ CRT AOT S.Diff M.Diff P.Easy P.Effect P.Follow

Age -
Gender −0.04 -
Concern 0.11 −0.15** -
RTI −0.13* 0.23*** −0.07 -
BIS −0.19** −0.03 0.08 0.24*** -
CFQ −0.19*** −0.12* 0.09 0.17** 0.50*** -
CRT 0.07 0.16** −0.10 −0.01 −0.10 −0.08 -
AOT 0.06 0.20*** −0.07 0.01 −0.17** −0.07 0.26*** -
S.Diff 0.11 −0.04 0.03 0.03 −0.06 0.01 0.01 0.04 -
M.Diff 0.02 −0.14* 0.12* −0.09 −0.01 −0.01 −0.10 0.00 −0.06 -
P.Easy 0.15** −0.05 0.06 −0.17** −0.06 −0.09 −0.13* −0.10 −0.03 0.06 -
P.Effect −0.03 −0.03 0.20*** −0.14* −0.03 0.03 −0.01 0.06 −0.03 −0.04 0.29*** -
P.Follow −0.01 −0.09 0.14* −0.04 −0.02 0.06 0.02 0.11 −0.05 0.01 0.20*** 0.55*** -

Dual-
process

X X X X X X X X X X - - -

TPB X X X X X - - - - - X X X

The individual variables included in the dual-process and TPB models are identified below the table with an X. NB: *p < 0.1; **p < 0.05; ***p < 0.01.

TABLE 3 | Independent variables included in each sequential stage of the 
dual-process thinking hierarchical regression analysis.

Block Variables Df 2 * ΔLL p

0 Intercept
1 Block 0 + Age + Gender + Concern 6 28.95 <0.001
2 Block 1 + RTI + BIS 4 26.52 <0.001
3 Block 2 + CFQ + CRT 4 18.57 <0.001
4 Block 3 + AOT + S.Diff + M.Diff 6 12.64 0.049

Each sequential block includes the variables from the previous blocks. The table 
shows the improvement in model fit from block to block, measured as twice the 
reduction in log-likelihood (how far away the fitted model is from the original data) in 
each additional stage.
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We also conducted a factor analysis, in order to better 
understand the relationship between the underlying individual 
responses which comprised P.Not.Now. We identified five factors 
based on shared correlations and common themes [(1) social 
distancing, (2) cleanliness, (3) mask usage, (4) sneezing protection, 
and (5) isolation]. We were particularly interested in the unusual 
correlation found with CRT. We  found that the only factor 
which was positively correlated with CRT (i.e., the higher the 
CRT score, the higher the count of “not” answers) was factor 
2 (cleanliness), with a correlation r(297)  =  0.20, p  <  0.001. 
This was confirmed by running the DPT models above on 
the biggest factors, factor 1 (social distancing – CRT is not 
a significant predictor, p  =  0.116) and factor 2 (cleanliness 
– CRT is a significant predictor, p  =  0.005; see OSF for more 
details on the factor analysis).

Theory of Planned Behavior Analysis
We also evaluated a TPB model using a ZIP analysis, with 
the independent variables as shown in Table 5. All the individual 
steps of the analysis led to a significant improvement of model 
fit in comparison to the previous step.

The results of the TPB analysis are shown in Table  6. 
Similarly to the previous model, in among the demographics 

included in Block 1 in the zero-inflated model, there was a 
significant effect of age, with older participants more likely to 
respond with zero “not” answers, but no significant difference 
according to gender. There was also a significant effect of 
concern, with more concerned participants also more likely 
to respond with zero “not” answers.

In the count model, in Block 2, there was also a significant 
effect of RTI, with more risk-taking participants who scored 
higher on RTI adopting fewer preventive behaviors, but no 
significant effect of BIS.

TABLE 4 | Coefficients for the independent variables from each of the dual-process thinking hierarchical regressions.

Block 1 Block 2 Block 3 Block 4

Count model (Poisson with log-link)

Predictors Log-mean 
(Std. Error)

p Log-mean 
(Std. Error)

p Log-mean 
(Std. Error)

p Log-mean 
(Std. Error)

p

(Intercept) 1.91(0.13) <0.001 1.20(1.21) <0.001 1.00(0.22) <0.001 1.11(0.34) 0.001
Age −0.01(0.00) 0.055 −0.00(0.00) 0.255 −0.00(0.00) 0.202 −0.00(0.00) 0.242
Gender (male) 0.03(0.06) 0.621 −0.03(0.07) 0.618 −0.07(0.07) 0.335 −0.06(0.07) 0.403
Concern −0.06(0.03) 0.045 −0.07(0.03) 0.018 −0.06(0.03) 0.033 −0.07(0.03) 0.028
RTI 0.23(0.06) <0.001 0.22(0.06) <0.001 0.23(0.06) <0.001
BIS 0.11(0.06) 0.061 0.12(0.07) 0.074 0.11(0.07) 0.105
CFQ 0.02(0.03) 0.626 0.02(0.03) 0.628
CRT 0.06(0.02) <0.001 0.06(0.02) <0.001
AOT −0.02(0.04) 0.642
S.Diff −0.02(0.02) 0.233
M.Diff 0.01(0.02) 0.685
Zero-inflated model (Binomial with logit-link)

Predictors
Log-OR  

(Std. Error)
p

Log-OR  
(Std. Error)

p
Log-OR  

(Std. Error)
p

Log-OR  
(Std. Error)

p

(Intercept) −3.85(0.69) <0.001 −2.80(1.11) 0.012 −2.12(1.16) 0.068 −1.02(1.73) 0.555
Age 0.03(0.01) 0.005 0.03(0.01) 0.012 0.03(0.01) 0.020 0.03(0.01) 0.018
Gender (male) −0.20(0.35) 0.561 −0.16(0.36) 0.651 −0.21(0.37) 0.569 −0.02(0.39) 0.966
Concern 0.39(0.15) 0.008 0.39(0.15) 0.008 0.39(0.15) 0.008 0.35(0.15) 0.023
RTI −0.27(0.36) 0.445 −0.22(0.36) 0.544 −0.18(0.37) 0.621
BIS −0.22(0.31) 0.480 0.06(0.35) 0.874 −0.02(0.35) 0.944
CFQ −0.35(0.18) 0.053 −0.36(0.19) 0.061
CRT −0.10(0.09) 0.251 −0.05(0.09) 0.582
AOT −0.39(0.24) 0.110
S.Diff 0.05(0.08) 0.559
M.Diff 0.33(0.12) 0.006

N 298 298 298 298
Adj. R2 0.263 0.395 0.447 0.465

The dependent variable is always P.Not.Now. Coefficients are log-means for the Poisson model and log-mean of odds-ratios for the binomial model. Coefficients significantly different 
from 0 (with values of p below 0.05) are highlighted in bold. Two participants were excluded due to missing age data.

TABLE 5 | Independent variables included in each sequential stage of the TPB 
hierarchical regression analysis.

Block Variables Df 2 * ΔLL p

0 Intercept
1 Block 0 + Age + Gender + Concern 6 28.95 <0.001
2 Block 1 + RTI + BIS 4 26.52 <0.001
3 Block 2 + P.Easy + P.Effect + P.Follow 6 28.27 <0.001

Each sequential block includes the variables from the previous blocks. The table 
shows the improvement in model fit from block to block, measured as twice the 
reduction in log-likelihood (how far away the fitted model is from the original data) in 
each additional stage.
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In Block 3, there was a significant effect of P.Easy, with participants 
adopting more preventive behaviors when they reported finding 
them easier. There was no significant of the P.Effect (how effective 
the behaviors were rated) or P.Follow (the extent to which their 
friends and relatives were also following the preventive measures). 
Overall, the observed R2 of the model was 0.49.

We then compared the two models according to AIC. The 
TPB model showed a slightly lower AIC (1550) than the DPM 
(1555), but the difference is small. Both models have a much 
better AIC than the linear regression model (see OSF for a 
model comparison analysis). Figure 2 illustrates the correlations 
(for coefficients r  >  0.10) in both regression analyses (DPTM 
and TPB) between predictors and between the predictors and 
criterion (P.NotNow) in a network plot.

DISCUSSION

This online study is the first to our knowledge to test predictions 
from the DPT in the field of judgment and decision-making in 
relation to precautionary behavior in response to, and during, a 
pandemic. We  found that cognitive factors, such as cognitive 
reflection and the quality of mental models (knowledge about 
the disease mechanism), predicted the amount of self-reported 
precautionary behaviors (including hand washing, wearing face 
masks, etc.) and hence compliance with official prevention guidelines.

The results from the first-order correlation analysis and subsequent 
hierarchical regression modeling are relatively clear: demographic 
factors previously associated with health behavior (Pack et  al., 
2001; Deeks et  al., 2009), such as age (but not sex, see Branas-
Garza et  al., 2020 for a similar result regarding COVID-related 
donation behavior) as well as felt concern about the virus, explained 
a significant proportion of the variance on the DV, as did the 
RTI: older participants, respondents who were more concerned 
about the virus, and those self-reporting as less risk-taking in 
normal life, reported greater adherence to precautionary measures.

Interestingly, the cognitive reflection performance as 
measured by the CRT (even after accounting for thinking 
disposition, AOT) and measures of cognitive failures – 
which have not been used in the context of pandemic 
behavior, and hardly at all in the health behavior literature 
in general – correlated with preventive behavior: people 
reporting greater incidences of cognitive failures reported 
less behavioral adherence (although the individual 
contribution of CFQ observed in the first-order correlations 
is not significant anymore in the regression analysis). This 
would be  predicted by standard cognitive theories, based 
on the notion that cognitive failures – as a proxy measure 
of attentional capacity – is linked to working memory 
(Heitz et  al., 2005; Unsworth and Spillers, 2010; Oberauer, 
2019) and hence to performance on tasks relying on such 
executive functions (McCabe et  al., 2010; Xie et  al., 2020).

TABLE 6 | Coefficients for the independent variables from each of the TPB hierarchical regressions.

Block 1 Block 2 Block 3

Count model (Poisson)

Predictors
Log-means  
(Std. Error)

p
Log-means  
(Std. Error)

p
Log-means  
(Std. Error)

p

(Intercept) 1.91(0.13) <0.001 1.20(0.21) <0.001 1.51(0.23) <0.001
Age −0.01(0.00) 0.055 −0.00(0.00) 0.255 −0.00(0.00) 0.187
Gender (male) 0.03(0.06) 0.621 −0.03(0.07) 0.618 −0.03(0.07) 0.678
Concern −0.06(0.03) 0.045 −0.07(0.03) 0.018 −0.05(0.03) 0.127
RTI 0.23(0.06) <0.001 0.18(0.06) 0.002
BIS 0.11(0.06) 0.061 0.09(0.06) 0.149
P.Easy −0.11(0.03) <0.001
P.Effect −0.02(0.05) 0.638
P.Follow −0.07(0.05) 0.170

Zero-inflated model (binomial)

Predictors
Log-OR  

(Std. Error)
p

Log-OR  
(Std. Error)

p
Log-OR  

(Std. Error)
p

(Intercept) −3.85(0.69) <0.001 −2.80(1.11) 0.012 −3.31(1.23) 0.007
Age 0.03(0.01) 0.005 0.03(0.01) 0.012 0.03(0.01) 0.014
Gender (male) −0.20(0.35) 0.561 −0.16(0.36) 0.651 −0.21(0.37) 0.573
Concern 0.39(0.15) 0.008 0.39(0.15) 0.008 0.37(0.15) 0.016
RTI −0.27(0.36) 0.445 −0.19(0.37) 0.610
BIS −0.22(0.31) 0.480 −0.22(0.31) 0.480
P.Easy 0.03(0.16) 0.851
P.Effect −0.13(0.28) 0.642
P.Follow 0.39(0.32) 0.226

N 298 298 298
Adj. R2 0.263 0.395 0.491

The dependent variable is always P.Not.Now. Results show the log-means for the Poisson model and log of odds-ratios for the Binomial model. Coefficients significantly different 
from 0 (with values of p below 0.05) are highlighted in bold. Two participants were excluded due to missing age data.
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Cognitive reflection performance as measured by the CRT 
uniquely predicted a portion of the variance in precautionary behavior. 
However, counter to our hypothesis, this correlation was negative – 
that is, people scoring lower on the CRT (and presumably leaning 
toward heuristics, fast judgments, and decisions) were more likely 
to engage in the recommended distance and hygiene measures 
to prevent the spread of COVID-19. In line with dual-process 
models as well as general conceptions about relevant health behavior 
tested in a pandemic (e.g., Bavel et  al., 2020), we  expected more 
reflective individuals to be more compliant, as, for them, the need 
for engaging in such demanding tasks – involving working memory 
and prospective memory (Xie et  al., 2020) – should be  easier to 
understand, plan, and adhere to. We  discuss further possible 
explanations for this surprising finding below.

Finally, AOT and knowledge about the symptoms of the 
new disease did not predict reported behavior. AOT did, however, 
correlate positively with CRT – meaning that actively open-
minded people are more prone to cognitive reflection, which 
is of course in line with the tripartite model (Stanovich, 2011).

TPB and Cognition
The results of the current study show that TPB as a model 
of health-related behavior also predicted the uptake and 
maintenance of current precautionary behaviors at the first 
height of the COVID-19 pandemic. However, of the three 
behavioral attitudes only the variable of perceived behavioral 
control (the item measuring how easy it was to follow the 
behavioral advice) was a significant predictor (although the 
three attitudinal variables correlated with another). It is likely 
that, in this current pandemic, subjective norms were already 
at ceiling and that the vast majority was following the guidelines 
(early indications point to 83% compliance in the 

United Kingdom, Weinberg, 2020). Moreover, behavior compliance 
was relatively enforced (police checks on unnecessary travel) 
and alternative behavioral opportunities were already heavily 
curtailed (work places, entertainment venues, shops etc., closed).

Finally, it should be  acknowledged that our TPB model was 
highly simplified, measuring behavioral attitudes with only three 
questions (perceived control, social norms, and effectiveness). 
Nevertheless, TPB predicted a substantial proportion of variance 
in precautionary behavior, explaining a similar amount of variance 
than the dual-process model.

Explanations for CRT Correlation
Against our expectations, the correlation between CRT scores 
and avoidance of precautionary behavior was positive (i.e., the 
correlation between CRT and P.Not.Now was positive, with higher 
CRT scores correlated to more “not” answers to precautionary 
actions); more reflective people adopted fewer preventive behaviors. 
Our original expectation was based on the general notion that 
the tasks in the heuristics and biases literature are deliberately 
constructed to induce a heuristically triggered response, which 
needs to be  overridden by a normative response generated by 
the analytic system. According to Stanovich’s concept of “cognitive 
decoupling,” the CRT measures the ability to inhibit automatic 
responses and simulate alternative responses (Stanovich, 2011). 
Our premise was that this ability would be  needed if people 
were to adhere to precautionary measures, as they would need 
to override automatic responses, such as relying on their previous 
default behavior (Johnson and Goldstein, 2003) and in addition 
use mental simulation to employ the correct measures at the 
correct time, in the correct order. Similar reasoning has been 
invoked to explain why high CRT scorers are less likely to believe 
in conspiracy theories and fake news (Pennycook and Rand, 2019).

FIGURE 2 | Visual representation of the correlations between the DV and all the IVs in both models (dual-process theory, DPT and Theory of Planned Behavior, 
TPB), similar to a network plot. Only correlations greater than 0.1 are plotted. Black lines indicate positive correlations and red lines indicate negative correlations. 
The darkness and thickness of the lines represent the strength of the correlation. The spatial location and proximity of the variables are determined by classical 
multidimensional scaling based on the absolute values of the correlations.
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Concerning other correlations with the CRT, previous 
work has also reported effects of gender (Frederick, 2005; 
Campitelli and Gerrans, 2014; Thomson and Oppenheimer, 
2016; Branas-Garza et  al., 2020) using the classic three-item 
version, with male participants usually outperforming females. 
One reason given for this observation is that males have 
higher numeracy (Baron et  al., 2015), though Campitelli 
and Gerrans cite both numeracy and rational thinking ability, 
whereas others think the difference could be  due to higher 
anxiety or lower self-assessment on numerical aptitude (e.g., 
Zhang et  al., 2016). Note that we  omitted the notorious 
“bat-and-ball” question from the classic three-item test, which 
may have contributed significantly to the previously reported 
association with numeracy (Sinayev and Peters, 2015) and 
added four items from Toplak et  al. (2014), which arguably 
are less reliant on numeracy. Less frequently reported are 
associations with age, with some authors finding no correlation 
(Campitelli and Gerrans, 2014; Thoma et  al., 2015).

According to Baron (2017), the CRT is largely a measure 
of reflection/impulsivity: the willingness to take more time in 
order to be  more accurate on judgment tasks, and CRT scores 
should therefore correlate with other normative responses. 
Clearly, this was not the case here for our type of responses, 
precautionary measures. Some commentators see the dual-system 
approach as only valid in well-structured environments such 
as psychological laboratory settings (Dane and Pratt, 2007; 
Hogarth, 2010; Magnusson et  al., 2014). A similar argument 
is made by Risen (2016) who argues that Type 2 processing 
can be  indeed differentiated as error detection and correction 
but adds the notion that error correction does not necessarily 
follow when an error is detected – and hence “acquiescence” 
is a possible System 2 response. This arguably explains why 
even “smart” people believe in magical thinking and superstition.

But although this approach may explain why we  did not 
find a negative correlation between CRT and P.Not.Now, it 
does not explain why we still see a significant positive correlation 
between CRT and P.Not.Now. It is generally assumed that the 
CRT measures heuristic processing, and heuristics are thought 
to work through “attribute substitution”: when asked to answer 
a hard question (i.e., make numerical judgments) people substitute 
it with an easier one (e.g., “how easy does the answer come 
to mind?”; Kahneman and Frederick, 2002), which causes 
judgment biases. Able individuals’ Type 2 processing – measured 
with the CRT – will however, intervene and stop this substitution 
of a hard-to-evaluate characteristic for an easy one and usually 
improve judgment performance. However, according to West 
et  al. (2012), when it comes to judgments about risks, Type 2 
processing may do the opposite: “For example, people will 
substitute the less effortful attributes of vividness or salience 
for the more effortful retrieval of relevant facts. But when 
we  are evaluating important risks—such as the risk of certain 
activities and environments for our children—we do not want 
to substitute vividness for careful thought about the situation. 
In such situations, we want to employ Type 2 override processing 
to block the attribute substitution.” (p.  508).

A different possible explanation could be  that people with 
high CRT score thought more than others about the different 

guidelines and associated behavior, and in turn queried them 
critically to the point of higher non-adherence. For example, 
there is evidence that during an Ebola epidemic health 
professionals in quarantined villages were less likely to adhere 
to the quarantine than (presumably less knowledgeable) 
volunteers (see Webster et al., 2020). We originally hypothesized 
that the (perceived) effort of compliance with precautions would 
make less reflective people reluctant to adopt precautionary 
measures. However, conceivably, the effort of compliance may 
also spur the more reflective to think of reasons to override 
the prescribed behaviors; following precautionary guidelines, 
while effortful, may be  cognitively simpler than generating 
reasons to dissent. If so then, accordingly, the non-compliant 
might conceivably be  a mixture of two types: thoughtless 
recalcitrants (low on CRT) and thoughtful sceptics (high on 
CRT). The blend of each – and so the observed relationship 
between CRT and compliance – may depend on such things 
as the strength of social norms to comply (including how 
consistently experts endorse the measures) and how many other 
like-minded and/or critical people one is proximal to.

So could one have predicted these results if one assumes 
that irrational behavior (as measured by the CRT) depends 
on the perceived rationality or irrationality of the suggested 
measures by policy-makers and governments (for example, if 
people thought the measures were too drastic or even 
counterproductive then may be  the positive CRT correlations 
express rational thinking)? Given that the data were collected 
at the height of the pandemic’s first wave (not only in the 
United  Kingdom but also across Europe) and the measures 
(i.e., behavioral guidelines) we  asked about apparently had a 
drastic effect in reducing infections, we think we rightly assumed 
that rational thinking and precautionary behavior were indeed 
linked at that time (in the first wave). Compliance in the 
population was very high then, and of course hygiene measures 
are widely accepted to be  effective (although we  now know 
that social distancing is even more important). Also, during 
the pandemic’s first wave many people have died, a strong 
argument for the rationality of these behavioral measures. 
Finally, the variable measuring concern did correlate positively 
with uptake of these measures.

Yet another possible explanation for the positive correlation 
between CRT and P.Not.Now is the negative association 
between CRT and prosocial acting. According to the recent 
study by Campos-Mercade et al. (2021), prosociality predicted 
health behaviors during the COVID-19 pandemic. According 
to Capraro et  al. (2017), intuition is connected with concern 
for relative shares (which could be  not only egalitarian but 
also spiteful), whereas deliberation is associated with 
individuals’ focus on social efficiency. In the context of 
economic games (e.g., the dictator game, the ultimatum game, 
and the prisoner’s dilemma), it was found that high cognitive 
reasoning and intelligence are negatively associated with 
cooperation and prosociality (Yamagishi et  al., 2014) 
particularly in situations when the participants’ lack of 
cooperation did not have any negative consequences for them 
such as in one-shot games (Barreda-Tarrazona et  al., 2017; 
Inaba et  al., 2018). This association disappears in situations 
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when cooperation has no or very low cost for the individual 
(Ponti and Rodriguez-Lara, 2015; Corgnet et  al., 2016).

Based on these findings, prosociality was proposed to 
be  connected with intuitive processes and the findings led to 
the social heuristics’ hypothesis, according to which intuition 
increases prosociality for people used to cooperative interactions 
(Rand et  al., 2014; but see Chen et  al., 2013; Verkoeijen and 
Bouwmeester, 2014). Clearly there is a need for further research 
to disentangle the significance of CRT scores from other 
psychological variables and contextual effects.

Cognitive Failures Questionnaire
The CFQ correlated negatively with precautionary behavior, 
in the first-order correlations, although there was not a unique 
contribution of cognitive failures in the regression model. 
CFQ scores are related in the literature to variables, such as 
selective attention, multi-tasking, worry, stress, and boredom 
(Robertson et  al., 1997; Wallace et  al., 2003; Linden et  al., 
2005) – all factors that can be  expected to play a major role 
in a lockdown situation in which many of the respondents 
will have found themselves in the United Kingdom. The main 
reason for including the CFQ was to enable us to disentangle 
cognitive reflection (CRT: cognitive inhibition and mental 
stimulation) from other cognitive processes (e.g., selective 
attention). Therefore, we cannot currently pinpoint a potential 
link between cognitive failures and precautionary behavior 
but given its association with a range of psychological factors, 
further research should be  conducted to elucidate its role in 
preventative behavior.

Mental Models
Knowledge of COVID-19 symptoms (S.Diff – comparing with 
knowledge of common flu symptoms) did not predict uptake 
of prevention behavior; however, the quality of the mental 
model around disease transmission and infection (M.Diff) 
did – similar to what was found, for example, for hospital 
staff (Sax and Clack, 2015). Regarding the lack of effects 
from symptoms knowledge, one possible reason could be  a 
floor effect (median for P.Not.Now was 3, meaning that 
participants were doing 82% of all the possible actions) and 
that people were already well-informed at the height of the 
pandemic. Indeed, we  did not find a correlation between 
P.Not.Now and additional (since the pandemic) news 
consumption r(298)  =  −0.02, p  =  0.73. Future research will 
need to address the cause-and-effect relationship between 
cognitive reflection, mental models, and preventative behavior, 
but our results make it clear that the quality of information 
and their uptake by the population have a significant effect 
on compliance.

Strengths and Limitations
Although based on theory, this study was necessarily exploratory 
to some degree, simply because of the novel nature of human 
actions it was investigating: the first global pandemic for 
100  years. There are a number of variables that may have 
shed more light on our findings, e.g., perceived behavioral 

barriers (influences that discourage adoption of the behavior); 
also including an explicit measure self-efficacy (as often used 
within TPB) and measures of altruistic tendencies could help 
to find explanations for the patterns observed here. Nevertheless, 
the current research has some significance and originality, as 
it combines variables from two major theoretical strands of 
health-related research, the dual-process framework and TPB 
and demonstrates how these theoretical ideas could help to 
predict precautionary behaviors, and by extension, save human 
lives in future.

A further limitation is that we  have not included further 
cognitive control variables – such as numeracy or math skills, 
which may explain part of the variance in CRT (e.g., Cokely 
and Kelley, 2009) – to better disentangle the analytic processes 
associated with predicting precautionary behavior. Furthermore, 
other variables could have made a contribution to the behavioral 
scores such as level of education. Another limitation is of 
course the time frame, as we  could not trace changes in 
perceptions and actions over time during the COVID-19 crisis. 
Our survey captured the United  Kingdom respondents at the 
height of the first lockdown (end of April 2020), only after 
which (from May to June 2020) there was an easing of both 
the pandemic and behavioral guidelines in the United Kingdom. 
It is possible that certain correlations between cognitive factors 
and precautionary behavior may be  dependent on the length 
of time in which the measures have been already implemented. 
For example, it is possible that there would be  a negative – 
instead of the observed positive – correlation between CRT 
and P.Not.Now in the early days of lockdown, when more 
reflective individuals may have assessed the situation as graver 
than the non-reflective.

Conclusions
In a recent Nature Human Behavior perspective article 
(Bavel et al., 2020) by over forty behavioral scientists reviewing 
how insights from the social and behavioral sciences can be used 
to help align human behavior with the recommendations of 
epidemiologists and public health experts, the authors stressed 
the need for prosocial messages: e.g., “Leaders and the media 
might try to promote cooperative behavior by emphasizing 
that cooperating is the right thing to do and that other people 
are already cooperating.:…” Messages that (i) emphasize benefits 
to the recipient, (ii) focus on protecting others, (iii) align with 
the recipient’s moral values, (iv) appeal to social consensus or 
scientific norms, and/or (v) highlight the prospect of social 
group approval tend to be  persuasive.” However, these authors 
did not mention cognitive reflection (or any other cognitive 
variables) as relevant factors.

In conclusion, our results demonstrate that individual 
differences in general cognitive abilities (cognitive reflection) 
and knowledge about the disease (mechanisms about transmission 
and infectiousness, but not knowledge about symptoms) are 
significant predictors for behavioral adherence to precautionary 
behavior in a pandemic, beyond known factors such as age 
or risk-taking. These variables appear to be  as or even more 
predictive than differences in impulsivity, people’s political views, 
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or where they live (town vs. country). This finding promises 
to close a gap in understanding compliance with precautionary 
behavior left by social norms approaches such as TPB.

People were more likely to adhere to official guidelines 
during the extraordinary COVID-19 pandemic when they 
were, in general, less reflective in their judgment and decision-
making style, possibly due to them following heuristics or 
simple rules as this was an easier cause of action, they overly 
criticized the rationality of the guidelines or because they 
were following social norms. At the same time respondents 
were also more likely to follow these guidelines when they 
had a better understanding of the infection mechanism. Future 
research on cognitive factors in health-prevention behaviors 
should better establish how cognitive variables are linked 
with people’s information processing and social norms in 
order to improve predictions of precautionary behavior.
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This study aims at identifying the tools necessary for COVID-19 health emergency
management, with particular reference to the period following the first lockdown, a
crucial phase in which it was important to favor the maintenance of protective behaviors.
It also aims at identifying the messages and sources that were most effective in
managing communication correctly in such a crucial phase that is likely characterized
by a fall in perceived health risk (due to the flattening of the epidemic curve) and
a simultaneous rise in perceived economic and social risks (due to the enduring
calamity). Knowing what source will be most effective to convey a specific message
is fundamental in enabling individuals to focus on and comply with the rules. At the
same time, it is necessary to understand how the message should be presented, and
the relationships between messages, sources and targets. To meet these goals, data
were collected through a self-administered online questionnaire submitted to a sample
of undergraduate students from a University in Lombardy–the region most affected by
the pandemic in the first wave- (Study 1), and to a national sample composed of Italian
citizens (Study 2). Through our first manipulation which explored the effectiveness of
social norms in relation to different sources, we found that, in the national sample,
the injunctive norm conveyed by the government was the most effective in promoting
behavioral intentions. By contrast, among the students, results showed that for the
critical group with a lower risk perception (less inclined to adopt prevention behavior)
descriptive norms, which implicitly convey the risk perception of peers, were as effective
as the government injunctive norm. Our second manipulation, identical in Study 1 and 2,
compared four types of communication (emotional, exponential growth, both of them,
or neutral). The neutral condition was the most memorable, but no condition was
more effective than the others. Across all message types there was a high intention
to adopt protective behaviors. The results indicate possible applicative implications of
the adopted communicative tools.

Keywords: COVID-19, behavioral changes, social norms, message contents, risk perception, prevention
behaviors
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INTRODUCTION

In everyday life, it is rare to deal with numerically determined
risks, and to tackle the uncertainties we face we mainly rely on our
own experiences and data extracted from our environment, even
if doing so produce severe distortions in judgment and decision
making. The complexity of natural and social phenomena led
Savage (1954) to distinguish between a small world and a
large world. The former is characterized by the possibility of
identifying relevant alternatives, consequences, and probabilities
to explain and predict phenomena, while the latter, does not
allow for this because a relevant part of information remains
unknown. According to Savage, the large world is the realm
of uncertainty, which can be of two different types depending
on the phenomenon examined. Epistemic uncertainty “occurs
when, ideally, empirical research and the collection of data
are able to supply statistical figures that characterize relevant
variables, their consequences, and probabilities” (Viale, 2020b).
Ontic uncertainty (Gigerenzer and Gaissmaier, 2011; Couso
and Dubois, 2014; Njå et al., 2017; Veraart et al., 2018), on
the other hand, is required when empirical research is unable
to determine the probability of an event occurring due to its
complexity. In the case of a pandemic phenomenon such as
COVID-19, uncertainty is epistemic, as research may be able to
analyze and treat the evolution of the pandemic. In a situation
of epistemic uncertainty, the treatment of the phenomenon
depends, greatly, on the decisions taken in a heuristic and
adaptive way (Gigerenzer et al., 1999), and on the progress of data
collection, which, once the statistical risks have been identified,
allows decision-makers to devise more appropriate measures to
manage the emergency.

Another aspect to consider is that people have no previous
experience as a reference. Additionally, the lack of reliable
information about the nature, functioning, and ways of
combating the infection has created a new situation, in which
data from our environment are unreliable. The management
of COVID-19 by the main world leaders has been varied,
and subsequently, so have been the results of the more or
less rapid implementation of containment measures. However,
the time gap between the phases of COVID-19 infection
management in different countries around the world has
made it possible to use the knowledge previously acquired
by others to develop strategies to promote desired behavioral
changes. The mitigation actions that governments have to
adopt in the containment of the COVID-19 pandemic must
deal with the public risk perception, which affects people’s
lifestyles, habits, and feelings. Wise et al. (2020) demonstrated
that there was a sudden increase in risk perception during
the initial phase of the COVID-19 pandemic because of the
public health messages disseminated by the United States
Government and media, which also proved effective in decreasing
the tendency to be optimistic. The authors emphasized the
importance of clear risk communication (for example, target-
specific interventions to promote education on the beneficial
effects of protective behaviors) to develop an accurate risk
perception and, therefore, a more significant commitment to
protective behaviors.

Risky situations are almost always accompanied by emotional
reactions, which inevitably play a role in risk perceptions (e.g.,
risk as feelings: Loewenstein et al., 2001; Affect Heuristic: Slovic
et al., 2004). Emotional reactions act as powerful motivators
of behavior, such as practicing social distancing, hand washing,
and supporting harsh policies (Frijda, 1986). However, these
emotional reactions often diverge from cognitive evaluations
and lead people to ignore crucial numeric information, such
as probabilities (Rottenstreich and Hsee, 2001). Consequently
people tend to rely on their feelings as a substitute for other
information, such as numeric risk.

In general, we estimate the probability of an event as more
likely to be high-risk if it receives strong media attention and if
it has a high emotional impact. The information communicated
by the media tends to promote feelings of danger and risk,
such as those related to the availability heuristic (Tversky and
Kahneman, 1973). Even if positive and negative information is
communicated–for example, during the growing phase of the
contagion of COVID-19, the percentage of people who died,
survived or only had mild symptoms–people tend to focus
disproportionately on the negative information (Baumeister
et al., 2001; Tierney and Baumeister, 2019). It would be more
effective to present information focusing on specific evidence to
render complex content understandable and usable by decision-
makers (Peters, 2017). In a recent study, Motta Zanin et al.
(2020) demonstrate that better awareness about the COVID-
19 emergency led to a higher level of acceptance of the
more stringent containment measures. Moreover, individuals
who informed themselves mainly through newspapers have a
higher degree of knowledge than those who used television and
social media. Social media has also widely promoted incorrect
information (Frenkel et al., 2020).

The Behavioral Research Unit, headed by Lunn et al. (2020),
investigated the effectiveness of two different communication
strategies to promote social distancing behavior by focusing on
the emotional aspects or the explanation of the transmission
rate of COVID-19. The first strategy highlights the possibility
of infecting specific individuals who are especially vulnerable
to COVID-19. According to previous research (i.e., Jenni
and Loewenstein, 1997; Lee and Feeley, 2016), people are
more likely to make sacrifices to help specifically identified
individuals rather than statistically described individuals. Small
and Loewenstein (2003) also found this effect when an individual
remains anonymous because it could induce stronger caring
emotions. The second communication strategy focuses on
the exponential nature of network transmission, highlighting
the possibility that individual behavior results in multiple
onward infections. Individuals have difficulty in accurately
perceiving exponential growth and are inclined to underestimate
it (exponential growth bias; Wagenaar and Sagaria, 1975).
Communication that highlights exponential growth can increase
the likelihood that people will recognize it, overcome it and
behave accordingly (Witte, 1992). Their results illustrate that
both experimental conditions have a greater effect in promoting
infection containment behaviors than the control condition,
where respecting social distancing at different moments of daily
life is simply communicated.
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During the lockdown period in Italy and other countries,
public decision-makers could not coercively oblige people to
follow specific basic prescriptions, for example, frequently
washing their hands. Restrictive measures imposed by law
(wearing masks, social distancing, and leaving home only out
of necessity) had to find support based on social, behavioral
prescriptions that reinforced their prevention function. Hence,
legislative restrictions would have easily been ignored if citizens
did not have a clear social perception of the pandemic situation.
Social norms were found to be particularly relevant concerning
health behaviors, and their usefulness was recognized by scholars
from the earliest moments of the pandemic (e.g., Betsch, 2020;
Olivera-La Rosa et al., 2020; Van Bavel et al., 2020).

The use of social norms by public institutions can have
different natures and objectives from a behavioral point of view.
This could involve the correction of erroneous perceptions and
intentions of certain behaviors mainly related to health care–
e.g., handwashing (Dickie et al., 2018) or alcohol consumption
(Moreira et al., 2009)–but also to social problems–e.g., gender
inequalities (Alon et al., 2020). Alternatively, specific norm-
nudges (Sunstein, 2014; Bicchieri and Dimant, 2019) could
be used to push people to behave in a non-coercive way by
following the precautionary measures adopted institutionally
(Van Bavel et al., 2020).

Classical social psychology studies have demonstrated that the
effectiveness of a social norm largely depends on the perceived
specificity of the normative content and on the degree of attentive
focus that the norm can generate (Cialdini et al., 1990, 1991;
Goldstein et al., 2008). According to Cialdini et al. (1991),
norms can influence behavior only when the subject focuses on
them as salient at the level of attention processes. However, if
the risk is perceived as terrifying, possible defense mechanisms
that may be used are removal and minimization (Festinger,
1957; Cooper, 2007). Individuals rely on experience and data
extracted from their small environment, which can result in
serious distortions of judgment and decisions leading to a very
underestimated perception of risk (e.g., Newell et al., 2016).
If the disconnection between perceived risk and real risk is
too high, in both directions, then the usual winning behavioral
norms may lose effectiveness. This ambivalence toward terrifying
phenomena could be explained by the different propensity to
riskexplained by a series of individual differences (Viale, 2020a),
which include, for example, personality profiles, biological age,
expertise, the salience of emotional characteristics, and non-
explicit cognitive characteristics.

Several factors that make the use of social norms complex have
recently been investigated in relation to the pandemic. A survey
conducted at the University of Bolzano (Briscese et al., 2020)
sought to investigate the relationship between people’s willingness
to isolate themselves and their expectations regarding the
duration of restrictive measures. When expectations are positive,
that is, when people estimate that the restrictive measures will last
less than expected, the willingness to practice social distancing
increases; conversely, it decreases. Another study (Bilancini et al.,
2020) conducted during the pandemic seeks to analyze the impact
of social norms (personal, descriptive, and injunctive) promoted
by leaflets on people’s behavior. The feedback provided by this

study illustrates that the desired nudge effect was not obtained.
In order for the rules to be more effective, the authors argued
that it is necessary to test nudges that are stronger from the point
of view of the emotional impact they can generate, for example,
interventions that make use of shocking images.

Social norms could affect behaviors, particularly in the
crucial phase that followed the first lockdown, when restrictions
were removed. To understand how and what to communicate
during this critical phase, it is also necessary to understand
the imaginary representation related to the infection in the
present situation, and how this is evolving. A recent study
(Barrios and Hochberg, 2020) demonstrated that, for example,
Trump voters in the United States have a lower perception
of risk and are less committed to practicing social distancing.
Their behaviors persist until official federal guidelines enforce
social distancing. Furthermore, Brzezinski et al. (2020) focus
on attitudes toward science. Compliance with social distancing
policies can be influenced by beliefs about science and scientific
consensus arguments.

The effectiveness of different messages may depend on
who communicates them to whom. Tacit knowledge, implicit
presuppositions, and implications are the necessary background
of any kind of communication, and their consideration influences
the degree of efficacy of a discourse, communication, and
behavioral intervention (Bagassi and Macchi, 2016; Macchi and
Bagassi, 2019). As previously said, several factors can influence
the effectiveness of social norms. Chung and Rimal (2016)
conceive these factors as moderators. It is plausible to expect
that, in this case, one of the main factors of moderation among
those identified by the authors is media exposure, which could
lead some prescriptions to be more or less effective. Therefore,
understanding how to intervene at a behavioral level using
social norms, in a framework of such complexity, becomes
extremely relevant.

Ali et al. (2020) showed in their study that many beliefs and
knowledge related to COVID-19 were significantly predicted
by the source of information, which was determined by the
participants’ socio-demographic characteristics. Fridman et al.
(2020) also pointed out how important it is to consider different
information sources to ensure that diverse populations can access
critical knowledge about COVID-19. Their study suggested that
trust in sources could vary in relation to age and gender.
These findings and those deriving from many other studies
(e.g., Mohamad et al., 2020; Chu et al., 2021) highlight the
importance of investigating the role of different sources in
communicating information.

In the light of what has emerged from the literature on
the phenomenon so far, the present paper aims at identifying
the social norms, sources and contents that would be most
effective in promoting prevention behaviors in this crucial phase
-between two waves- of the pandemic, in which the contagion
declines, legislative norms are loosened, and there is a risk of
relapse. In particular, our two studies have been carried out
in Italy between the last week of the first lockdown and the
beginning of the post-lockdown–the so-called phase 2. We chose
to focus on this specific phase since it is the crucial phase in
which decision-making lies in the hands of individuals. Study
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1 focuses on a national representative sample composed of
Italian citizens of legal age, while Study 2 involves a sample of
undergraduate students from the University of Milano-Bicocca,
situated in Lombardy which was the region most affect by
the pandemic during that period. The first objective of our
studies is to identify the social norms and sources that would be
most effective in preventing contagion behaviors during phase
2 in order to enable individuals to focus on and comply with
the rules. In order to achieve this goal, risk perception and
trust in sources are considered in the model since, as stated
above, these variables play a role in influencing the effectiveness
of social norms. It is important to underline that our first
manipulation differs in Study 1 and Study 2 principally in
the sources investigated and in the specific behavior promoted.
It is not our intention to directly compare this manipulation
between the two studies but instead to find “for each targeted
sample” the most effective way to encourage commitment to
protective behaviors. The second objective of our research is to
gather information on how the communicated message should be
presented: focusing on neutral, emotional, or exponential growth
(or both) aspects. In this case the stimuli presented are equal
for the two groups of participants. As shown above, emotional
aspects and numerical information can significantly influence
the effects of communication. We wonder whether at a time
when we are overloaded with often contradictory information
emphasizing one of these specific aspects can influence the focus
of attention in adopting preventive behaviors.

STUDY 1

Study 1 was conducted on a representative sample of the Italian
population. It aims at firstly investigating which is the best
source and norm to promote a specific preventive behavior
(manipulation 1), in particular “to minimize verbal exchanges in
indoor public places.” This message was primarily chosen because
at the beginning of the COVID-19 pandemic, in Italy, wearing
protective masks was recommended but not compulsory; hence,
minimizing verbal exchanges between people was a primary way
of preventing contagion. The sources of information identified
(the Government and Scientists) are those that, at that time, were
most concerned with prescribing behavior to avoid infection.
Our second manipulation attempted to assess whether messages
referencing either emotions or exponential growth, or both
combined, or a neutral message referencing neither of these two
aspects are most effective in influencing precautionary behaviors,
such as practicing social distancing, using personal protective
equipment, and washing one’s hands frequently. To achieve this
aim, we based our stimuli on a cartoon promoted by the Italian
Ministry of Health, which urged citizens to adopt infection-
preventing behaviors.

Methods
Participants
Four-hundred Italian citizens (aged between 18 and 70 years)
were recruited by a market research company (Doxa) using
stratified sampling by gender, geographic area, and town size. The

sample includes 18–70 year-old participants (mean age = 45.85;
SD = 12.71) living in different regions of Italy, which were
characterized by different levels of contagion (low, medium, and
high) during the lockdown. The participants were remunerated
for undertaking the 20-min online study, and their socio-
demographic information is summarized in Table 1. A further
276 subjects (41%) were excluded from the analysis because either
they claimed to have contracted COVID-19 or were in close
contact with people who had contracted it.

Materials and Design
The survey data were collected through a self-administered
questionnaire accessible through an online platform. The survey
was administered to the national sample, from April 27 to
April 30, during the last week of total lockdown in Italy.
The questionnaire was composed of different parts, that were
structured as follows:

(1) Awareness of the behaviors relevant to COVID-19 infection
prevention (open-ended question: “please list in order of
importance the behaviors that you think are relevant to
prevent covid-19 infection”);

(2) Mental representation of the infection and consequences
of the virus ((1) “When you think of COVID-19 infection,
what is the first word that comes to mind?” (2) “Let us
talk about the effects and consequences of COVID-19 in
general. Read the following words and choose the ones
you think are most likely to be associated with COVID-
19 infection: flue, war, plague, government conspiracy,
Chernobyl, biological weapon, holidays, spare time, natural
cycle, occasion, solidarity, enclosure, spiritual retreat”);

(3) Comparison between the lockdown, the after lockdown,
and the return to ordinary life: essential and non-essential
behaviors and behavioral intentions ((1) “Referring to the
last week of lockdown, please indicate the number of times
you went out to [. . .],” (2) “Referring instead to phase two,
please indicate the number of times you think you will go out,

TABLE 1 | Socio-demographic information of the national sample.

N (%)

Gender Male 199 (49.8%)

Female 201 (50.2%)

Geographic Area North–West 105 (26.3%)

North–East 77 (19.3%)

Center 83 (20.8%)

South and Islands 135 (33.8%)

Age 18–30 55 (13.8%)

31–45 142 (35.5%)

46–60 141 (35.3%)

60–70 62 (15.5%)

Education Below degree 266 (66.5%)

Degree or above 134 (33.5%)

Contagion Area Regions with low contagion 108 (27.0%)

Regions with medium contagion 114 (28.5%)

Regions with high contagion 178 (44.5%)
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on average in 1 week, to [. . .],” (3) “Referring to the period
when you think we will return to ordinary life, please indicate
the number of times you think you will go out, on average in
1 week, to [. . .]”).

(4) Time estimate to return to ordinary life (“When do you
think we will return to ordinary life? i.e., when social
distancing will not be imposed anymore. Please indicate the
number of months”).

(5) Health, economic, privacy, and mobility risk perception
(see Appendix 2);

(6) Trust in communication sources and emergency
management (“Indicate how much you trust the following
sources, in relation to the current situation”).

Each of these parts included specific questions answered by
participants on a Likert scale (ranging from 1 to 7).

Manipulation 1: Norms and Sources
The first manipulation aimed at identifying which norm is the
most effective and which source is the most appropriate in
promoting a specific behavioral intention, taking into account the
confidence in the communication sources.

The behavior to promote was “to minimize verbal exchanges
in indoor public places.” Two different types of norms (Cialdini
et al., 1990, 1991; Goldstein et al., 2008) were taken into
consideration: the injunctive norm (“it is necessary to”) and the
descriptive local norm (“the inhabitants of your neighborhood
[. . .]”). The injunctive norms refer to individuals’ perceptions of
what is socially acceptable or unacceptable in a given situation.
Being a normative influence dimension, it is important to
consider the source that promotes these prescriptions. For this
reason, the injunctive norm was presented as communicated
by different sources: the government, scientists, and an implicit
source. The local descriptive norm refers to a behavior that
is contextualized in situations that are close to the individual,
as to increase the sense of belonging to a social group.
A representative image of the source accompanied each norm,
and each participant was assigned to one of the four following
conditions (25% of the participants for each condition).

(1) Injunctive norm with a political source: “The Government
says that it is necessary to minimize verbal exchanges in
indoor public places.”

(2) Injunctive norm with a scientific source: “Scientists say that
it is necessary to minimize verbal exchanges in indoor public
places.”

(3) Injunctive norm with an implicit source: “It is necessary to
minimize verbal exchanges in indoor public places.”

(4) Descriptive local norm: “The inhabitants of your
neighborhood have minimized verbal exchanges in indoor
public places.”

The participants were then asked to indicate, on a Likert scale
ranging from 1 to 7, their answers to two different items: how
much they agreed they should minimize verbal exchanges in
indoor public places, and how much they intended to perform
that behavior in the following days.

Manipulation 2: Content of the Message
The second objective of the study was to explore which
type of content (i.e., neutral, emotional, exponential growth,
or a combination of emotional and exponential growth)
is most effective in promoting the adoption of infection
prevention behaviors, such as social distancing, using personal
protective equipment, and washing hands when the legislative
restrictions are lifted.

When investigating the effect of the content of the messages
aimed at promoting preventive behavior during Phase 2, our
study 1 and our study 2 were inspired by the research carried
out by Lunn et al. (2020). However, since our research applies
to the Italian context, it was necessary to make some changes
to the experimental design. Vignettes were presented in the
first person because the Italian Ministry of Health aimed to
increase individual responsibility when there was no longer
an obligation to stay at home. Moreover, we chose to use
cartoons with drawings rather than real images to remain
in line with the poster from the Ministry to which Italian
citizens were exposed (Figure 1). We added one more cartoon
that included overall emotion and exponential growth together.
We hypothesize that by combining the two conditions, the
intervention would be more effective: the exponential growth bias
would be overcome, and the emotional aspect would increase the
effectiveness of the stimuli.

Each participant was assigned to one of the four conditions
reported below (25% of the participants for each condition), in
each of which, four preventive behaviors were communicated.
The participants were then asked to indicate on a Likert scale
ranging from 1 to 7 how much they were intended to adopt
these preventive behaviors in the following days. Figure 1 shows
a poster frequently used by the Italian Ministry of Health, and
Figure 2 shows the control poster used in this study.

Condition 1
Control condition: Some simple recommendations to contain
COVID-19 infection.

• Yellow message: Avoid close contact by keeping a distance of
one meter.

• Green message: Always wear a mask and gloves when you
leave home.

• Blue message: Wash your hands often with soap and water
or use an alcohol-based gel.

• Brown message: If you have symptoms, do not go to the
emergency room but call your doctor or the emergency
number.

Condition 2
Emotion: You can save the people you care about from COVID-19.

• Yellow message: So as not to infect colleagues, avoid close
contact by keeping a distance of at least one meter even at
work.

• Green message: Protect your friends from the virus, even in
everyday activities outside the home, always wear gloves and
a mask.
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FIGURE 1 | Poster from the Ministry of Health.

• Blue message: To keep your family safe, wash your hands
often with soap and water, or use an alcohol-based gel.

• Brown message: To avoid endangering the health of patients
at risk, do not go to the emergency room if you have
symptoms but call your doctor or the emergency number.

Condition 3
Exponential growth: Stop exponential growth of COVID-19
infection.

• Yellow message: So as not to infect three people who will
infect nine others, avoid close contact by keeping a distance
of one meter.

• Green message: So as not to infect one individual, who in
turn will infect others, always wear gloves and a mask when
you leave the house.

• Blue message: To avoid passing the virus to four people who
will pass it on to 16 others, wash your hands often with soap
and water or use an alcohol-based gel.

• Brown message: To avoid endangering patients who will
infect others, do not go to the emergency room if you have
symptoms but call your doctor or the emergency number.

Condition 4
Combination of emotion and exponential growth: Stop the
exponential growth to save the people you care about from COVID-
19.

• Yellow message: So as not to infect three colleagues who will
infect nine other people, avoid close contact by keeping a
distance of one meter.

• Green message: So as not to infect a friend who will infect
others, always wear gloves and a mask when you leave
the house.
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FIGURE 2 | Control condition.

• Blue message: To avoid passing the virus to four people,
including your family members, who will pass it on to 16
others, wash your hands often with soap and water or use
an alcohol-based gel.

• Brown message: So as not to endanger the lives of patients,
who will infect others, do not go to the emergency room if
you have symptoms but call your doctor or the emergency
number.

Results
Knowledge About the Behaviors Relevant to
COVID-19 Infection Prevention
The knowledge of the participants on the relevant behaviors
to contain the COVID-19 infection is in line with the
provisions given by the Ministry of Health. The first three
behaviors that participants of the national sample indicated,

in order of importance, are social distancing (80.8% rated
this behavior as the most important), the use of personal
protective equipment (71.6% rated this behavior as the second
most important), followed by washing hands (64%). The
24.8% of the participants rated staying at home and not to
leave home for non-essential reasons among the three most
important behaviors.

The Mental Representation of COVID-19
The mental representation of COVID-19 was mostly associated
with disease (22%), contagion (20%), and negative emotions
(16%), such as fear and worry. Only 1% of the participants
referred to the economic consequences of the pandemic. When
they are asked to choose from a list of words, they associated
with the effects of COVID-19, the most commonly preferred
terms were biological weapon (18.4%), flu (17.6%), and enclosure
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(15.8%), as negative associations; while in fourth place there was
a positive association, solidarity (10%).

Essential and Not Essential Behaviors and Behavioral
Intentions
During the lockdown, individual behaviors related to leaving
home were regulated by the law. The allowed reasons to leave
home included: going out to buy essential goods, going out to
work, and going out to take care of relatives and neighbors in
need. We refer to these when we talk about “essential behaviors.”
When we refer to “non-essential” behaviors, actions such as going
out to buy non-essential goods, meet people outside or at their
home, go for a walk, or play sports, are considered. Most of these
behaviors were prohibited during the lockdown or allowed with
strong restrictions (e.g., it was possible, but not recommended, to
work out or run, but this had to be within 200 meters from home).

The results demonstrate that the intention to implement
“non-essential behaviors” increased in the post-lockdown phase
compared to the behaviors implemented in the week before
the administration of the questionnaire (t(399) = −13.483,
p < 0.001), and this was as expected. This intention also increased
significantly (t(393) = −15.332, p < 0.001) when referring to the
return to ordinary life (defined as the moment from which the
social distance was no longer necessary) compared to the phase
following the lockdown. This meant that the participants realized
that the end of the lockdown did not mean a return to ordinary
life in terms of leaving home.

However, the participants who indicated “staying at home”
and “avoiding going out for non-essential reasons” among
the first three measures they considered necessary for the

containment of COVID-19 infection, did not demonstrate
different behaviors and different intentions than the other
participants, [during the lockdown: t(134.243) = 0.005, p = 0.996;
after the lockdown: t(134.780) = 0.348, p = 0.728]. However,
the differences were significant between males and females.
Males were more likely to perform non-essential behavior
(t(398) = 3.359, p = 0.001), and more likely to do so in the future
(t(398) = 4.515, p < 0.001).

Back to Normal Life
With regard to the estimated months before a return to ordinary
life, the participants indicated a minimum of 1 month and a
maximum of 48 months (mean = 8.53, SD = 6.068). This estimate
was not statistically different between the age groups, gender,
education, and geographical area (nor the area of infection).

Health Risk, Economic, Privacy, and Mobility
To assess how much the participants felt at risk of becoming
infected with COVID-19, with reference to the risk of infecting
themselves or infecting others, they were asked to indicate their
degree of agreement to a series of statements on a Likert scale
from 1 (completely disagree) to 7 (completely agree). Figure 3
illustrates the perception of risk infection.

We can observe that the averages of “I think I had it” and
“I think I will get it” were significantly lower than “I think I
could infect others” [respectively: t(399) = −14.624, p < 0.001;
t(399) = −9.570, p < 0.001] and “I think I could infect my
relatives and parents” [respectively: t(399) = −14.582, p < 0.001;
t(399) = −10.651, p < 0.001]. The probability of getting the
virus was perceived as very low, and there was a greater fear of

FIGURE 3 | Perception of risk infection.
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infecting others rather than being infected, due to the 2 months
of lockdown and the reduced contact with others that reinforced
control over social relationships.

The results of the one-way ANOVA indicate that in the regions
with high contagion, compared to all others, the participants
tended to believe to a greater extent that they have or have had
the virus (F(2) = 3.559, p = 0.029), they were asymptomatic
(F(2) = 3.729, p = 0.025), they have been in contact with
people who may be infected (F(2) = 6.667, p = 0.001), and
that they may have had the virus slightly (F(2) = 4.811,
p = 0.009). This difference also exists for the possibility of
infecting others (F(2) = 3.230, p = 0.041); however, there were no
significant differences between infection regions in the possibility
of infecting parents or relatives (F(2) = 0.027, p = 0.974). Between
the age groups, there was no difference in “I think I am immune”
(F(3) = 0.873, p = 0.455) and “I think I could contract it in a mild
form” (F(3) = 0.760, p = 0.517).

A general risk perception score was created from the following
variables (appropriately oriented): the negative representation
of COVID-19 infection, non-essential behavior during the
lockdown, and after the lockdown, return to ordinary life
assessment, health risk perception, economic risk perception,
privacy risk perception, and mobility risk perception. The health
risk perception was generated from the four items (1) I think I
will get it, (2) I think I could infect others, (3) I think I could
infect relatives and parents, and (4) I think I could contract it
only in a mild form. To assess the economic risk (related to
work), the privacy risk (related to the contact tracing app), and
the risk associated with mobility, the participants were asked
to respond to several statements with a degree of agreement
(Likert 1–7). Three levels of risk perception (low, medium, and
high) were created, starting with the quartile division. The first
quartile corresponds to low-risk perception, the fourth quartile
to high-risk perception, and the central quartiles to medium-risk
perception. Table 2 shows the descriptive information related to
health, economic, mobility, and privacy risk perception.

Trust in Sources
With regard to the trust in sources of communication and
emergency management, Table 3 summarizes the sample trust
assessments for each source. The scientific community was
trusted more than the Government (p < 0.001), and the

TABLE 2 | Risk perception descriptions.

Health risk
perception

Economic risk
perception

Mobility risk
perception

Privacy risk
perception

Mean 4.22 4.59 4.25 3.74

SD 1.033 1.111 1.095 0.856

αChro 0.710 0.756 0.820 0.658

TABLE 3 | Level of trust in various sources of communication.

Mean SD

Scientific community 5.20 1.64

Government 3.96 1.93

two measures correlate positively with each other (r = 0.588,
p < 0.001).

In Figure 4, we can observe that in the national sample,
the confidence in the Government and scientific community
as sources of communication and emergency management
was statistically different between participants who have low-,
medium-, and high-risk perceptions. In particular, as perceived
risk increased, confidence in both the scientific community and
the Government increased. Considering the areas of contagion
instead, we can observe that in the areas of greater contagion,
there was a lowering of confidence (Figure 5).

Manipulation 1: Norms and Sources
Two models of ordinal logistic regression were adopted; one for
the degree of agreement and one for the behavioral intention. The
measures of the degree of agreement and behavioral intention
were classified (as in Lunn et al., 2020) as low (≤5), medium (6),
and high (7). The main effects of the experimental conditions
and risk perception were considered as the predictors in the
models. We take account of the interaction between these two
variables. The models included confidence in the Government
and the scientific community as covariates. We also considered
demographic controls (gender, age range, and contagion area)
and their interaction with the conditions.

In relation to the agreement with the behavioral norm,
40.0% of the respondents were in the low range, 22.0% were
in the medium range, and 38.0% were in the high range. The
prediction model demonstrated goodness of fit to our observed
data (χ2 (37) = 86.481, p < 0.001). High levels of agreement
were associated with a higher trust in the Government (but a
significant effect of trust in the scientific community did not
emerge). Low and medium risk perception were associated with
a lower level of agreement. The main effect of experimental
conditions and the interaction with risk perception, age and
contagion area, did not affect the agreement (Table 4).

In relation to the behavioral intention, 48.0% of the
respondents were in the low range, 17.3% were in the medium
range, and 34.8% were in the high range. The prediction
model demonstrated goodness of fit to our observed data (χ2

(37) = 75.626, p < 0.001). High levels of behavioral intention
were associated with the injunctive norm communicated by the
Government, but this condition is less effective for those with a
medium risk perception. The low-risk perception was associated
with low intentions, and in this case, trust in the Government
did not have an effect. Demographics and their interactions with
conditions did not affect the intention (Table 5).

Manipulation 2: Content of the Message
The memorability and effectiveness of the experimental
conditions used were determined and two models of
ordinary logistic regression were performed. The measures
of memorability and effectiveness were classified (as in Lunn
et al., 2020) as low (≤5), medium (6), and high (7). Knowledge of
the prevention behaviors indicated by the Ministry of Health was
included in the models.

The neutral condition was associated with a higher
memorability (EXP(B) = 7.840, p = 0.005). However, no condition

Frontiers in Psychology | www.frontiersin.org 9 March 2021 | Volume 12 | Article 617315725

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-617315 March 4, 2021 Time: 17:4 # 10

Cucchiarini et al. Behavioral Changes After COVID-19 Lockdown

FIGURE 4 | Trust in sources in relation to the risk perception ∗∗∗p < 0.001.

FIGURE 5 | Trust in sources in relation to the contagion area ∗p < 0.05 ∗∗p < 0.005.
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was higher in effectiveness than the others. Descriptions
regarding memorability, effectiveness, and intentions are
reported in Table 6.

To establish which condition was more effective in promoting
intention toward prevention behaviors, an ordinal logistic
regression model was performed. The main effects of the
experimental conditions and risk perception were considered as
the predictors in the models. We take account of the interaction
between these two variables. We also consider a measure
of personal knowledge about the main prevention behaviors,
demographic controls (gender, age range, and contagion area)
and their interaction with the conditions.

In relation to intention, 28.0% of the respondents were in the
low range, 30.8% were in the medium range, and 41.3% were in
the high range. The prediction model demonstrated goodness of
fit to our observed data (χ2 (38) = 80.223, p < 0.001).

The behavioral intention was associated with perceived risk
and with the knowledge of prevention behaviors. As reported in
Table 7, for those with medium risk perception, the exponential
growth condition was more effective in promoting behavioral
intention. Demographics and their interactions with conditions
did not affect the intention.

Further ordinal logistic regression models were conducted,
without modifying the dependent variables and reported in
Appendix (see Supplementary Material).

STUDY 2

Study 2 focuses on a sample of undergraduate students of Milano-
Bicocca University in order to investigate, through our first
manipulation, if the University as an information source, could
play a role in promoting preventive behavior, in addition to the
Government. The message presented to participants was to “limit
leaving home to the minimum required in phase 2,” since, despite
the legislative norms, young people tended to go out of home
for avoidable reasons in Milan in this period1. As for study 1,
the second manipulation focuses on identifying which aspects
between emotional, exponential growth, both, or neutral, are
most effective in promoting contagion prevention behavior.

Methods
Participants
One hundred sixty-five undergraduate students of the University
of Milano-Bicocca University (females = 116, aged between 19
and 60, mean = 23.90, SD = 5.404) took part in the experiment.
Most were residents in Lombardy, which was a region of high
contagion during the lockdown. Students received a training
credit for undertaking the 20-min online study. A further 31
subjects (16%) were excluded from the analysis because they
claimed to have contracted COVID-19 or were in close contact
with people who had contracted it. Study 1 and study 2 consider
two different groups of participants for two reasons in particular.
As the same rules may not have been perceived in the same
way by people of different ages, we wanted to investigate two
different target groups separately (also proposing different rules).
In particular, this was because the group of students is most likely

to perform risky contagion behavior as they have more active
social lives and are more likely to participate in assemblages. For
this reason, we submitted a message to the students focusing on
limiting how often they leave their homes, while the message to
the national sample was based on minimizing verbal exchanges in
indoor public places. Moreover, through the first manipulation,
we expected the two samples to have different confidence in the
sources that promote the behaviors; we anticipated that we would
be able to identify a source very close to the sample of students
(university), which cannot be done with a national sample in
general. We also choose to test a students’ sample to explore
with the second manipulation if messages focusing on different
aspects would influence both groups differently. Using a national
sample, moreover, allowed us to investigate whether there were
differences in the different regions depending on the level of
contagion in the perceived trust of sources.

Materials and Design
As with study 1, the survey data were collected through a
self-administered questionnaire accessible through an online
platform. The survey was administered to the students’ sample
from May 1 (the last week of the lockdown) to June 8. The
questionnaire was structured as in Study 1, and composed of
the same 6 parts, except for what concerns risk perception (see
Appendix 2): in this case, since we refer to students, instead of
the economic risk perception we investigated the academic risk
perception2.

The participants were also subjected to two experimental
manipulations, and each subject was randomly shown one of
four conditions for each manipulation. The first manipulation
differed from Study 1 for the preventive behavior suggested
and for the sources that communicate it, while the second
manipulation was identical.

Manipulation 1: Norms and Sources
The first manipulation of Study 2 consisted in the same of
study 1: we aimed at identifying the best norm and source in
promoting preventive behavioral intention, taking into account
the confidence in the messenger. In particular, we decided to test
a sample of students to investigate with the first manipulation, if
the University (as the source of the message) could play a role in
promoting preventive behavior, in addition to the Government.
The behavior we aimed to promote was in this case, to “limit
leaving home to the minimum required in phase 2.” We believed
that this was the key behavior to reinforce in order to promote
prevention, since during the lockdown in Italy, and especially
in the center of Milan, despite legislative restrictions, many
young people went out of their homes for non-essential reasons
Two different types of norms were taken into consideration: the
injunctive norm (“it is necessary to”) and the descriptive norm
(“the majority of students from Lombardy, including those at
Bicocca-University, intend to limit [. . .]”). The injunctive and
descriptive norms were presented as communicated by different
sources: the Government and the University of Milano-Bicocca.
An image representative of the source accompanied each norm,
and each participant was assigned to one of the four conditions

Frontiers in Psychology | www.frontiersin.org 11 March 2021 | Volume 12 | Article 617315727

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-617315 March 4, 2021 Time: 17:4 # 12

Cucchiarini et al. Behavioral Changes After COVID-19 Lockdown

TABLE 4 | Ordinal logistic regressions for agreement with the behavioral norm (manipulation 1).

Manipulation 1: Agreement with the Behavioral Norm

Estimate SE OR (95%CI) EXP(b) p

Predictors

Exp. Cond Inj_Gov 1.460 1.069 −0.636 3.555 1.864 0.172

Inj_Scient 0.274 0.947 −1.583 2.130 0.083 0.773

Descr 0.251 0.899 −1.512 2.013 0.078 0.781

Impl 0(ref)

Risk Percep Low −1.384 0.600 −2.560 −0.207 5.313 0.021

Medium −1.486 0.519 −2.504 −0.468 8.185 0.004

High 0(ref)

Covariates

Trust_Scient 0.157 0.081 −0.002 0.316 3.728 0.054

Trust_Gov 0.151 0.067 0.019 0.282 5.048 0.025

Demographics

Gender Male 1.023 0.425 0.189 1.856 5.787 0.016

Female 0(ref)

Age range 18–30 −0.043 0.673 −1.363 1.276 0.004 0.949

31–45 −0.419 0.627 −1.648 0.811 0.446 0.504

46–60 −0.203 0.601 −1.380 0.974 0.115 0.735

61–70 0(ref)

Contagion area Low 0.499 0.541 −0.561 1.558 0.852 0.356

Medium 0.366 0.491 −0.595 1.328 0.558 0.455

High 0(ref)

Interactions

Exp. Conditions × Risk Perception

Inj_Gov × Low −0.390 0.869 −2.092 1.312 0.202 0.653

Inj_Gov × Medium 0.164 0.761 −1.328 1.656 0.046 0.830

Inj_Gov × High 0(ref)

Inj_Scient × Low 0.433 0.833 −1.200 2.066 0.270 0.603

Inj_Scient × Medium 1.455 0.710 0.064 2.846 4.202 0.040

Inj_Scient × High 0(ref)

Descr × Low 0.909 0.828 −0.714 2.532 1.205 0.272

Descr × Medium 0.655 0.714 −0.745 2.055 0.841 0.359

Descr × High 0(ref)

Impl × Low 0(ref)

Impl × Medium 0(ref)

Impl × High 0(ref)

Exp. Conditions × Gender

Inj_Gov × Male −1.023 0.598 −2.194 0.148 2.935 0.087

Inj_Gov × Female 0(ref)

Inj_Scient × Male −1.578 0.594 −2.742 −0.414 7.057 0.008

Inj_Scient × Female 0(ref)

Descr × Male −1.096 0.583 −2.238 0.045 3.542 0.060

Descr × Female 0(ref)

Impl × Male 0(ref)

Impl × Female 0(ref)

Exp. Conditions × Age range

Inj_Gov × 18–30 −0.958 1.021 −2.958 1.042 0.881 0.348

Inj_Gov × 31–45 −0.167 0.902 −1.935 1.601 0.034 0.853

Inj_Gov × 46–60 −0.518 0.894 −2.270 1.235 0.335 0.563

(Continued)
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TABLE 4 | Continued

Manipulation 1: Agreement with the Behavioral Norm

Estimate SE OR (95%CI) EXP(b) p

Inj_Gov × 61–70 0(ref)

Inj_Scient × 18–30 −0.885 1.034 −2.911 1.142 0.732 0.392

Inj_Scient × 31–45 −0.144 0.862 −1.834 1.546 0.028 0.867

Inj_Scient × 46–60 −0.872 0.864 −2.566 0.821 1.019 0.313

Inj_Scient × 61–70 0(ref)

Descr × 18–30 −0.647 0.998 −2.603 1.310 0.420 0.517

Descr × 31–45 −0.172 0.876 −1.889 1.545 0.038 0.845

Descr × 46–60 0.666 0.864 −1.028 2.360 0.593 0.441

Descr × 61–70 0(ref)

Impl × 18–30 0(ref)

Impl × 31–45 0(ref)

Impl × 46–60 0(ref)

Impl × 61–70 0(ref)

Exp. Conditions × Contagion area

Inj_Gov × Low −0.589 0.701 −1.962 0.784 0.707 0.401

Inj_Gov × Medium −0.307 0.726 −1.729 1.115 0.179 0.672

Inj_Gov × High 0(ref)

Inj_Scient × Low 0.809 0.743 −0.648 2.266 1.185 0.276

Inj_Scient × Medium −0.131 0.697 −1.497 1.236 0.035 0.851

Inj_Scient × High 0(ref)

Descr × Low −0.813 0.758 −2.299 0.673 1.149 0.284

Descr × Medium −0.251 0.665 −1.555 1.053 0.142 0.706

Descr × High 0(ref)

Impl × Low 0(ref)

Impl × Medium 0(ref)

Impl × High 0(ref)

resulting from varying the two sources and two norm conditions’
(approximately 25% of the participants for each condition):

(1) Injunctive norm with a political source: “The Government
says that it is necessary to limit leaving home to the minimum
necessary in phase 2”;

(2) Injunctive norm with a university source: “The University of
Milano-Bicocca says that it is necessary to limit leaving home
to the minimum necessary in phase 2”;

(3) Descriptive norm with a political source: “The Government
says that the majority of students from Lombardy (including
those at Bicocca-University) intend to limit leaving home to
the minimum necessary in phase 2”;

(4) Descriptive norm with a university source: “The University
of Milano-Bicocca says that the majority of students from
Lombardy (including those at Bicocca-University) intend to
limit leaving home to the minimum necessary in phase 2”;

The participants were asked to indicate, from 1 to 7
Likert scales, how much they agreed to adopt this preventive
behavior in phase 2.

Manipulation 2: Content of the Message
As with study 1, we also wanted to explore which type of content
is for students most effective in promoting the adoption of

infection prevention behaviors. The students’ sample received
the same materials of the national sample. As previously
each participant was assigned to one of the four conditions
(approximately between 20 and 30% of the participants for each
condition) reported in Study 1 (Emotion, Exponential Growth,
Combination of emotion and exponential growth and control
condition). The participants were then asked to indicate, from 1
to 7 Likert scales, how much they were intended to adopt these
preventive behaviors in the following days.

Results
Knowledge About the Behaviors Relevant to
COVID-19 Infection Prevention
The knowledge of the participants on the relevant behaviors
to contain COVID-19 infection seems to be in line with
the provisions given by the Ministry of Health. In particular,
81.2% of the subjects indicated they had socially distanced
themselves, 74.5% used personal protective equipment, and
64.8% had implemented handwashing and surface hygiene
behaviors. Staying at home and not going out for non-essential
reasons was considered by the 22.4% of participants within the
first three relevant behaviors. These results are similar to those
obtained from the national sample.
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TABLE 5 | Ordinal logistic regressions for the behavioral intention (manipulation 1).

Manipulation 1: Intention

Estimate SE OR (95%CI) EXP(b) p

Predictors

Exp. Cond Inj_Gov 2.333 1.0998 0.177 4.488 4.499 0.034

Inj_Scient 0.248 0.9407 −1.6 2.091 0.069 0.792

Descr 0.901 0.9189 −0.9 2.702 0.962 0.327

Impl 0(ref)

Risk Percep Low −1.269 0.6422 −2.53 −0.01 3.904 0.048

Medium −0.514 0.4754 −1.45 0.418 1.167 0.28

High 0(ref)

Covariates

Trust_Scient 0.134 0.0823 −0.03 0.295 2.644 0.104

Trust_Gov 0.002 0.0695 −0.14 0.138 0 0.982

Demographics

Gender Male 0.124 0.4267 −0.71 0.961 0.085 0.771

Female 0(ref)

Age range 18–30 −0.724 0.7015 −2.1 0.651 1.066 0.302

31–45 0.194 0.6198 −1.02 1.409 0.098 0.754

46–60 −0.709 0.6078 −1.9 0.482 1.362 0.243

61–70 0(ref)

Contagion area Low −0.543 0.5489 −1.62 0.533 0.977 0.323

Medium −0.213 0.501 −1.2 0.769 0.18 0.671

High 0(ref)

Interactions

Exp. Conditions × Risk Perception

Inj_Gov × Low −1.233 0.952 −3.100 0.634 1.676 0.195

Inj_Gov × Medium −1.763 0.792 −3.315 −0.210 4.950 0.026

Inj_Gov × High 0(ref)

Inj_Scient × Low −0.131 0.869 −1.835 1.572 0.023 0.880

Inj_Scient × Medium 0.026 0.671 −1.290 1.342 0.001 0.969

Inj_Scient × High 0(ref)

Descr × Low 0.023 0.867 −1.676 1.723 0.001 0.978

Descr × Medium −0.146 0.677 −1.472 1.181 0.046 0.830

Descr × High 0(ref)

Impl × Low 0(ref)

Impl × Medium 0(ref)

Impl × High 0(ref)

Exp. Conditions × Gender

Inj_Gov × Male −0.386 0.628 −1.617 0.846 0.377 0.539

Inj_Gov × Female 0(ref)

Inj_Scient × Male −0.449 0.583 −1.592 0.694 0.592 0.442

Inj_Scient × Female 0(ref)

Descr × Male −0.580 0.595 −1.746 0.587 0.949 0.330

Descr × Female 0(ref)

Impl × Male 0(ref)

Impl × Female 0(ref)

Exp. Conditions × Age range

Inj_Gov × 18–30 −0.624 1.055 −2.692 1.445 0.349 0.554

Inj_Gov × 31–45 −0.776 0.872 −2.485 0.932 0.793 0.373

Inj_Gov × 46–60 −0.859 0.914 −2.651 0.932 0.884 0.347

(Continued)
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TABLE 5 | Continued

Manipulation 1: Intention

Estimate SE OR (95%CI) EXP(b) p

Inj_Gov × 61–70 0(ref)

Inj_Scient × 18–30 −0.245 1.042 −2.288 1.797 0.055 0.814

Inj_Scient × 31–45 −0.145 0.846 −1.803 1.513 0.029 0.864

Inj_Scient × 46–60 0.962 0.854 −0.712 2.636 1.269 0.260

Inj_Scient × 61–70 0(ref)

Descr × 18–30 0.230 1.017 −1.763 2.222 0.051 0.821

Descr × 31–45 −0.899 0.869 −2.602 0.804 1.070 0.301

Descr × 46–60 0.871 0.873 −0.840 2.581 0.995 0.319

Descr × 61–70 0(ref)

Impl × 18–30 0(ref)

Impl × 31–45 0(ref)

Impl × 46–60 0(ref)

Impl × 61–70 0(ref)

Exp. Conditions × Contagion area

Inj_Gov × Low 0.724 0.722 −0.692 2.140 1.004 0.316

Inj_Gov × Medium −0.308 0.776 −1.829 1.213 0.158 0.691

Inj_Gov × High 0(ref)

Inj_Scient × Low 0.598 0.729 −0.832 2.028 0.672 0.412

Inj_Scient × Medium 0.860 0.700 −0.511 2.232 1.512 0.219

Inj_Scient × High 0(ref)

Descr × Low 0.864 0.765 −0.635 2.362 1.277 0.258

Descr × Medium −0.081 0.687 −1.427 1.265 0.014 0.906

Descr × High 0(ref)

Impl × Low 0(ref)

Impl × Medium 0(ref)

Impl × High 0(ref)

TABLE 6 | Memorability, effectiveness, and intention descriptions.

Memorability Effectiveness Intention

Low 14.2% 17.3% 28.0%

Medium 37.3% 42.5% 30.8%

High 49.5% 40.2%** 41.3%

Goodness of fit 17.501** 15.915** 46.142***

Nagelkerke 0.050 0.045 0.123

***p < 0.001, **p < 0.005.

The Mental Representation of COVID-19
The mental representation of COVID-19 is mostly associated
with contagion (17%), illness (16%), and negative emotions (15%)
such as fear and worry. No participants referred to the economic
consequences of the pandemic. When the participants were asked
to choose from a list of words that they associated with the effects
of COVID-19, the results illustrate that the preferred terms are
flu (22.5%), enclosure (21.9%), and solidarity (16.2%).

Essential and Not Essential Behaviors and Behavioral
Intentions
As with Study 1, we refer to “essential behaviors” when we
talk about the allowed reasons to leave home regulated by
the law, which are opposed to the “non-essential” behaviors,

which were mostly prohibited during the lockdown or allowed
with strong restrictions. The results showed that, as expected,
the intention to implement “non-essential behaviors” increased
in the post-lockdown phase compared to the behaviors
implemented in the week before the administration of the
questionnaire (t(164) = −10.874, p < 0.001). This intention
also increased significantly (t(156) = −14.557, p < 0.001)
when referring to the return to ordinary life compared to
the post-lockdown phase. The participants who indicated
“staying at home” and “avoiding going out for non-essential
reasons” among the first three necessary measures for the
containment of the contagion, did not demonstrate different
behaviors or intentions than the others [during the lockdown:
t(68.087) = 0.683, p = 0.497; after the lockdown: t(66.014) = 1.657,
p = 0.102].

Back to Normal Life
The students estimated a return to normal life from a minimum
of 1 month and a maximum of 24 months (mean = 7.20,
SD = 4.229). This estimate was not statistically different across
the genders (t(62.232) = −0.389, p = 0.699).

Health Risk, Academic Risk, Privacy, and Mobility
As with Study 1, participants were asked to indicate
their degree of agreement to a series of statements
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TABLE 7 | Ordinal logistic regressions for the behavioral intention (manipulation 2).

Manipulation 2: behavioral Intention

Estimate SE OR (95%CI) EXP(b) p

Predictors

Exp. Cond Neutral 0.983 1.199 −1.366 3.332 0.673 0.412

Emotional −1.482 1.071 −3.582 0.617 1.916 0.166

Exp. Growth −1.103 1.051 −3.162 0.956 1.103 0.294

Combined 0(ref)

Risk Percep Low −1.170 0.599 −2.344 0.004 3.816 0.051

Medium −1.209 0.529 −2.245 −0.172 5.224 0.022

High 0(ref)

Knowledge None −0.483 1.092 −2.624 1.658 0.196 0.658

Min −0.809 0.609 −2.003 0.384 1.766 0.184

Med −0.426 0.445 −1.298 0.447 0.914 0.339

Max 0(ref)

Demographics

Gender Male −0.503 0.420 −1.327 0.321 1.433 0.231

Female 0(ref)

Age range 18–30 −0.682 0.723 −2.099 0.735 0.889 0.346

31–45 −0.310 0.646 −1.576 0.956 0.230 0.631

46–60 −0.335 0.620 −1.551 0.881 0.291 0.589

61–70 0(ref)

Contagion area Low −0.539 0.507 −1.534 0.456 1.128 0.288

Medium −0.052 0.499 −1.031 0.927 0.011 0.917

High 0(ref)

Interactions

Exp. Conditions × Risk Perception

Neutral × Low −0.910 0.934 −2.740 0.919 0.951 0.329

Neutral × Medium −0.227 0.830 −1.853 1.399 0.075 0.785

Neutral × High 0(ref)

Emotional × Low −0.008 0.845 −1.664 1.648 0.000 0.992

Emotional × Medium 0.681 0.719 −0.729 2.091 0.896 0.344

Emotional × High 0(ref)

Exp. G. × Low 0.928 0.851 −0.740 2.596 1.188 0.276

Exp. G. × Medium 1.527 0.718 0.120 2.934 4.523 0.033

Exp. G. × High 0(ref)

Comb × Low 0(ref)

Comb × Medium 0(ref)

Comb × High 0(ref)

Exp. Conditions × Knowledge

Neutral × None −0.406 1.4562 −3.26 2.448 0.078 0.781

Neutral × Min −0.374 0.8843 −2.107 1.36 0.179 0.673

Neutral × Med −0.154 0.6748 −1.477 1.168 0.052 0.819

Neutral × Max 0(ref)

Emotional × None −21.151 18738.2 −36747 36705 0.000 0.999

Emotional × Min −0.842 0.8776 −2.562 0.878 0.921 0.337

Emotional × Med 0.291 0.6327 −0.949 1.531 0.211 0.646

Emotional × Max 0(ref)

Exp. G. × None −0.26 1.3599 −2.926 2.405 0.037 0.848

Exp. G. × Min 0.194 0.871 −1.513 1.901 0.05 0.824

Exp. G. × Med 0.768 0.6348 −0.476 2.012 1.464 0.226

(Continued)
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TABLE 7 | Continued

Manipulation 2: behavioral Intention

Estimate SE OR (95%CI) EXP(b) p

Exp. G. × Max

Comb × None 0(ref)

Comb × Min 0(ref)

Comb × Med

Comb × Max 0(ref)

Exp. Conditions × Gender

Neutral × Male −0.123 0.605 −1.308 1.063 0.041 0.839

Neutral × Female 0(ref)

Emotional × Male 0.009 0.589 −1.146 1.164 0.000 0.987

Emotional × Female 0(ref)

Exp. G. × Male 0.168 0.576 −0.961 1.297 0.085 0.771

Exp. G. × Female 0(ref)

Comb × Male 0(ref)

Comb × Female 0(ref)

Exp. Conditions × Age range

Neutral × 18–30 −1.007 1.055 −3.074 1.060 0.912 0.340

Neutral × 31–45 −0.735 0.893 −2.485 1.015 0.678 0.410

Neutral × 46–60 −0.151 0.901 −1.918 1.615 0.028 0.867

Neutral × 61–70 0(ref)

Emotional × 18–30 −0.107 1.054 −2.173 1.958 0.010 0.919

Emotional × 31–45 0.565 0.880 −1.160 2.291 0.412 0.521

Emotional × 46–60 0.686 0.865 −1.009 2.382 0.630 0.427

Emotional × 61–70 0(ref)

Exp. G. × 18–30 −0.566 1.036 −2.595 1.464 0.298 0.585

Exp. G. × 31–45 −1.085 0.922 −2.893 0.722 1.385 0.239

Exp. G. × 46–60 0.056 0.925 −1.758 1.869 0.004 0.952

Exp. G. × 61–70 0(ref)

Comb × 18–30 0(ref)

Comb × 31–45 0(ref)

Comb × 46–60 0(ref)

Comb × 61–70 0(ref)

Exp. Conditions × Contagion area

Neutral × Low 0.261 0.686 −1.084 1.606 0.144 0.704

Neutral × Medium −0.209 0.759 −1.697 1.279 0.076 0.783

Neutral × High 0(ref)

Emotional × Low 0.154 0.728 −1.274 1.581 0.045 0.833

Emotional × Medium 0.955 0.699 −0.414 2.325 1.869 0.172

Emotional × High 0(ref)

Exp. G. × Low 0.706 0.741 −0.747 2.158 0.907 0.341

Exp. G. × Medium −0.090 0.682 −1.426 1.246 0.017 0.895

Exp. G. × High 0(ref)

Comb × Low 0(ref)

Comb × Medium 0(ref)

Comb × High 0(ref)

on a Likert scale from 1 (completely disagree) to 7
(completely agree). Figure 6 illustrates the perception
of risk infection. Results showed that the averages of “I
think I had it” and “I think I will get it” were significantly
lower than “I think I could infect others” [respectively:
t(159) = −9.962, p < 0.001; t(158) = −6.450, p < 0.001]
and “I think I could infect my relatives and parents”

[respectively: t(161) = −13.631, p < 0.001; t(160) = −10.025,
p < 0.001].

The general risk perception score was created from the same
risk perception scales taken into consideration in Study 1, except
for the economic risk perception which was replaced by the
academic risk perception (related to the academic career). The
items used are reported in the Appendix. Table 8 illustrates the
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FIGURE 6 | Perception of risk infection.

descriptive information related to health, academic, mobility, and
privacy risk perception.

Trust in Sources
In Table 9 the sample’s trust in each source of communication
is reported. As results show, the confidence in the scientific
community was significantly higher than in the Government
(t(160) = 14.607, p < 0.001), with a positive correlation (r = 0.399,
p < 0.001), and then in the university sources (t(160) = 3.656,
p < 0.001), with a positive correlation (r = 0.310, p < 0.001).
Moreover, the trust in the university sources was higher than
for the Government sources (t(160) = 9.742, p < 0.001).
The two measures correlate positively but weakly (r = 0.157,
p = 0.047). There were no differences in trust in relation to risk
perception (Figure 7).

Manipulation 1: Norms and Sources
The degree of agreement was classified (as in Lunn et al., 2020)
as low (≤5), medium (6), and high (7). The main effects of the
experimental conditions and risk perception were considered as
the predictors in the models. We take account of the interaction
between these two variables. The models included confidence in
the Government and the scientific community as covariates. We
also considered demographic controls, but only for gender (age
range and contagion area were excluded because there was no
variability: 95.5% of the sample belongs to the age range 18–30;
87.2% of the participants belongs to the high contagion area) and
its interactions with the conditions.

In relation to the behavioral intention, 27.6% of the
respondents were in the low range, 30.9% were in the medium

TABLE 8 | Risk perception descriptions.

Health risk
perception

Academic risk
perception

Mobility risk
perception

Privacy risk
perception

Mean 4.33 3.36 4.56 3.83

SD 0.767 0.989 0.804 1.016

αChro 0.550 0.664 0.862 0.830

TABLE 9 | Level of trust in various sources of communication.

Mean SD

Scientific community 6.02 1.21

Government 4.29 1.45

University 5.62 1.14

range, and 41.4% were in the high range. The prediction
model demonstrated goodness of fit to our observed data (χ2

(17) = 52.001, p < 0.001).
Low levels of behavioral intention were associated with

the descriptive norm communicated by the Government,
and low and medium risk perception was associated with a
lower intention. Among the participants who had a low-risk
perception compared to those who had medium-risk/high-risk,
the injunctive and descriptive norms of the Government, and
the descriptive norm promoted by the university, seemed to be
more influential. Gender and its interactions with conditions
did not affect the intention. Additionally, the confidence in the
Government had an effect, while confidence in the scientific
community did not (Table 10).
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FIGURE 7 | Trust in sources in relation to the perception of risk.

Manipulation 2: Content of the Message
As with Study 1, the memorability and effectiveness of
the experimental conditions used were determined and two
models of ordinary logistic regression were performed. The
measures of memorability and effectiveness were classified
(as in Lunn et al., 2020) as low (≤5), medium (6), and high (7).
Knowledge of the prevention behaviors indicated by the Ministry
of Health was included in the models.

The neutral condition was associated with a higher
memorability (EXP(B) = 6.630, p = 0.010), and with higher
effectiveness (EXP(B) = 9.835, p = 0.002). Descriptions regarding
memorability, effectiveness, and intentions are reported in
Table 11.

To establish which condition was more effective in promoting
intention toward prevention behaviors, an ordinal logistic
regression model was performed. The dependent variables were
classified as low, medium, and high (as in the Study 1). We
considered the main effects of the experimental conditions, of the
risk perception and of the knowledge about prevention behaviors,
also taking into account their interactions. We also considered
gender as control and its interaction with the conditions.

In relation to intention, 11.6% of the respondents were in the
low range, 24.5% were in the medium range, and 63.9% were in
the high range. The prediction model demonstrated goodness of
fit to our observed data (χ2 (26) = 50.229, p = 0.003).

As with Study 1, the behavioral intention was associated
with the knowledge of prevention behaviors. No main effects
of conditions and risk perception were found. Results, reported
in Table 12, showed that the exponential growth condition

had a lower effect on the participants who had a medium
risk perception compared to those who had a high or
low-risk perception. Those with a medium knowledge of
prevention behaviors are positively influenced by the neutral
and the emotional conditions. Gender and its interactions with
conditions did not affect the intention.

Further ordinal logistic regression models were conducted,
without modifying the dependent variables and reported in
Appendix (see Supplementary Material).

DISCUSSION

The present study aimed at identifying better ways to promote
preventive behavior in Italy in particular situations such as during
the critical phase between the lockdown and the post-lockdown
period. The results demonstrated that each message transmits
the point of view of the source, which effect depends on the
confidence in the source that implicitly provides information that
goes beyond the literal content, and consequently, influences the
message received.

Although the scientific community enjoys generally greater
trust than the Government, the national sample attributes mainly
to the latter the authority necessary to guide its behavior.
The scientific community does not seem to attract the same
perception of authority and prescriptive efficacy. Abstractly, the
scientific community seems to be perceived as more reliable,
but in terms of prescriptive effectiveness, the Government is the
most influential source. This discrepancy exists probably because
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TABLE 10 | Ordinal logistic regressions for the behavioral intention in the student sample (manipulation 1).

Manipulation 1: Intention

Estimate SE OR (95%CI) EXP(b) p

Predictors

Exp. Cond Descr_Gov −3.182 1.294 −5.718 −0.646 6.049 0.014

Descr_Univ −1.570 1.315 −4.147 1.007 1.425 0.233

Inj_Gov −1.219 1.333 −3.831 1.394 0.836 0.361

Inj_Univ 0(ref)

Risk Percep Low −5.863 1.426 −8.657 −3.068 16.904 0.000

Medium −2.640 1.209 −5.009 −0.271 4.771 0.029

High 0(ref)

Covariates

Trust_Univ 0.065 0.158 −0.244 0.375 0.172 0.678

Trust_Gov 0.294 0.124 0.050 0.538 5.592 0.018

Demographics

Gender Male 0.686 0.933 −1.142 2.514 0.541 0.462

Female 0(ref)

Interactions

Exp. Conditions × Risk Perception

Descr_Gov × Low 4.786 1.673 1.508 8.065 8.187 0.004

Descr_Gov × Medium 2.187 1.442 −0.639 5.014 2.301 0.129

Descr_Gov × High 0(ref)

Descr_Univ × Low 3.518 1.713 0.161 6.874 4.219 0.040

Descr_Univ × Medium 1.841 1.471 −1.042 4.724 1.566 0.211

Descr_Univ × High 0(ref)

Inj_Gov × Low 3.722 1.755 0.282 7.161 4.498 0.034

Inj_Gov × Medium 1.457 1.426 −1.338 4.252 1.044 0.307

Inj_Gov × High 0(ref)

Inj_Univ × Low 0(ref)

Inj_Univ × Medium 0(ref)

Inj_Univ × High 0(ref)

Exp. Conditions × Gender

Descr_Gov × Male −0.261 1.313 −2.835 2.312 0.040 0.842

Descr_Gov × Female 0(ref)

Descr_Univ × Male −1.269 1.200 −3.621 1.083 1.118 0.290

Descr_Univ × Female 0(ref)

Inj_Gov × Male −1.535 1.145 −3.779 0.709 1.798 0.180

Inj_Gov × Female 0(ref)

Inj_Univ × Male 0(ref)

Inj_Univ × Female 0(ref)

of the contradictory messages coming from the interlocutors,
and because of the inflation of the often-conflicting evaluations
of virologists and epidemiologists occurring on TV programs.
While in the period of total lockdown, the Government was
a promoter of obligations and injunctions for sanctions; in
the period immediately following, it promoted less stringent
obligations; and it continued to have an effect when it
used injunctive norms. The results, therefore, demonstrate an
increased propensity to adopt preventive behavior when it
was the Government to issue injunctive norms. Moreover,
with respect to the women, men declared less agreement to
adopt preventive behaviors when the scientists promoted the
message, however this difference did not affect intention. The
descriptive norm did not prove effective in demonstrating

TABLE 11 | Measure of memorability, effectiveness, and intention descriptions.

Memorability Effectiveness Intention

Low 37.6% 58.4% 11.6%

Medium 26.8% 23.5% 24.5%

High 35.6% 18.1% 63.9%

Goodness of fit 14.781** 14.951** 25.730*

Nagelkerke 0.107 0.112 0.194

**p < 0.005, *p < 0.05.

the weakness of social imitation in the particular situation
of this pandemic.

It is interesting to note that, in our study, the level of trust
in institutional sources–measured during the lockdown–differs

Frontiers in Psychology | www.frontiersin.org 20 March 2021 | Volume 12 | Article 617315736

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-617315 March 4, 2021 Time: 17:4 # 21

Cucchiarini et al. Behavioral Changes After COVID-19 Lockdown

according to the area of contagion and to risk perception. A study
conducted by Sibley et al. (2020) with a representative sample
of the New Zealand population demonstrated an increase in
confidence in institutions–science, politics, and police–during
the lockdown. It would be fruitful to investigate further the
possible cultural differences between Italy and New Zealand, to
understand whether the results of this study demonstrate the
specificity of Italy or a more general tendency. In the sample
of students, confidence in the university (and the scientific
community) was higher than confidence in the Government. In
this case, the messages proposed by the Government, through
a descriptive norm, provoked less intention to adopt preventive
behaviors. However, in terms of their influence on behaviors,
the university’s injunctive and descriptive norms and the
Government’s injunctive message did not differ. It is interesting to
notice that for the critical group with a lower risk perception (less
inclined to adopt prevention behavior) the descriptive norms
(communicated by both sources), which implicitly convey the
risk perception of peers, were as effective as the Government
injunctive norm. Hence, it seems that when a descriptive norm

is communicated the effectiveness of social influence is not
undermined, because in both cases the reference is the group of
peers, in which these critical participants recognize themselves,
and this leads them to follow their behaviors. Moreover, since
the Government’s messages, both injunctive and descriptive, had
an effect in promoting preventive behaviors, it seems that a valid
solution in relation to low-risk perception participants is the use
of a source with a sanctioning nature.

The findings of the manipulation on the content of the
messages highlighted that the neutral condition appeared to
be the most memorable, for both samples, and the most
effective only for the students’ sample. Although Lunn et al.
(2020), also found that the control condition was considered
more memorable and more effective by participants we found
different results for what concerns the most effective content
in promoting preventive behaviors. No condition was more
effective than any other. There was, in fact, a high intention
to adopt protective behaviors regardless of the aspect on which
the communication specifically focused. These differences could
be partly due to the different time periods in which the two

TABLE 12 | Ordinal logistic regressions for the behavioral intention (manipulation 2).

Manipulation 2: behavioral Intention

Estimate SE OR (95%CI) EXP(b) p

Predictors

Exp. Cond Neutral −2.030 1.631 −5.228 1.167 1.549 0.213

Emotional 2.320 2.292 −2.172 6.812 1.025 0.311

Exp. Growth 0.864 1.565 −2.204 3.932 0.305 0.581

Combined 0(ref)

Risk Percep Low −0.986 1.202 −3.341 1.369 0.673 0.412

Medium 0.651 1.124 −1.553 2.855 0.335 0.563

High 0(ref)

Knowledge none −23.182 34570 −67778 67732 0.000 0.999

min −3.816 1.517 −6.789 −0.843 6.330 0.012

med −1.684 1.009 −3.662 0.294 2.784 0.095

max 0(ref)

Demographics

Gender Male −1.523 1.328 −4.126 1.081 1.314 0.252

Female 0(ref)

Interactions

Exp. Conditions × Risk Perception

Neutral × Low −0.172 1.647 −3.399 3.055 0.011 0.917

Neutral × Medium 0.444 1.670 −2.830 3.717 0.071 0.791

Neutral × High 0(ref)

Emotional × Low −2.333 2.178 −6.602 1.936 1.148 0.284

Emotional × Medium −3.372 2.133 −7.552 0.808 2.499 0.114

Emotional × High 0(ref)

Exp. G. × Low −1.124 1.583 −4.228 1.979 0.504 0.478

Exp. G. × Medium −3.057 1.477 −5.952 −0.161 4.282 0.039

Exp. G. × High 0(ref)

Comb × Low 0(ref)

Comb × Medium 0(ref)

Comb × High 0(ref)

(Continued)
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TABLE 12 | Continued

Manipulation 2: behavioral Intention

Estimate SE OR (95%CI) EXP(b) p

Exp. Conditions × Knowledge

Neutral × None 43.518 45159 −88467 88554 0.000 0.999

Neutral × Min 24.559 23256 −45555 45605 0.000 0.999

Neutral × Med 3.713 1.456 0.859 6.567 6.501 0.011

Neutral × Max 0(ref)

Emotional × None 19.843 34570 −67735 67775 0.000 1.000

Emotional × Min 4.121 1.847 0.502 7.741 4.980 0.026

Emotional × Med 1.687 1.353 −0.965 4.339 1.555 0.212

Emotional × Max 0(ref)

Exp. G. × Min 3.124 1.801 −0.406 6.654 3.009 0.083

Exp. G. × Med 0.075 1.235 −2.346 2.497 0.004 0.951

Exp. G. × Max 0(ref)

Comb × None 0(ref)

Comb × Min 0(ref)

Comb × Med 0(ref)

Comb × Max 0(ref)

Exp. Conditions × Gender

Neutral × Male 0.533 1.672 −2.744 3.810 0.102 0.750

Neutral × Female 0(ref)

Emotional × Male 0.366 1.611 −2.791 3.524 0.052 0.820

Emotional × Female 0(ref)

Exp. G. × Male 0.967 1.516 −2.004 3.938 0.407 0.524

Exp. G. × Female 0(ref)

Comb × Male 0(ref)

Comb × Female 0(ref)

studies were carried out, in fact, Lunn et al. (2020) conducted
their survey immediately before the lockdown, while ours was
conducted at the end of the lockdown. Due to the significant
amount of information conveyed during the lockdown about
preventive behavior, the salience of the specific information about
emotional or exponential growth aspects may have been reduced.

An interesting aspect to highlight is the effect found both
in the national sample and in the students’ sample to an
even greater extent, that the perception of being able to infect
others including relatives was greater than the perception of
being infected one’s self. This happened despite the fact that
the participants believe that they had very low chances of
contracting the virus. There appears to be a sort of “bias of
contagion” in which the perception of contracting the virus is
greatly overestimated, as it is logically more likely to contract
the virus than to contract the virus and infect others. Even if
the probability is not explicitly mentioned in the question, we
suspect that the participants think in accordance with probability
when answering this question. Ultimately, they do not consider
that to infect others, they must necessarily be infected first. One
possibility (especially among younger students) is that they may
be thinking about being asymptomatic carriers of the disease.
Thus, for the young the risks are more to do with them being
transmitters (to the old and vulnerable) than to themselves
where, even if they experience symptoms, it is very unlikely to
be fatal. This phenomenon is interesting and should be further

investigated as it could be used in developing public policies for
behavioral change.

In the sample of students, we can hypothesize a link
between the message focused on the emotion that worked
better, and the overestimated perception of infecting others
rather than ourselves. It seems, therefore, that for this
sample, the emotional aspect activates to a greater extent the
attentional resources on behavioral dispositions, increasing the
intention to adopt preventive behaviors, not so much not
to contract the virus but rather not to infect loved ones.
Additionally, the Government and the Ministry of Health
have emphasized individual responsibility, and this may have
prompted a possible sense of responsibility and greater guilt in
the participants.

In this study, a particular focus was placed on the perception
of risk, which in the period considered, was no longer determined
only by health risk, but was necessarily a complex measure. In
general terms, the results demonstrated that the participants who
have a higher perception of risk are more willing to engage in
preventive behavior.

Previous knowledge of what to do also seems to be a good
predictor of preventive behaviors among students. Those who,
as a result of the Ministry’s campaigns, were more aware of
the correct behaviors to adopt, were also more willing to
adopt them after the lockdown. However, identifying staying at
home as a necessary behavior to prevent contagion does not
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seem to be necessarily accompanied by the adoption of this
behavior. The behavior of social isolation, to which Italians
had been accustomed for 2 months, no longer seemed to be
practical for people, and this did not seem to appear with other
preventive behavior.

Our study also confirms the need, already expressed
by Bicchieri and Dimant (2019), to develop norm-nudge
interventions with respect to some elements. It is essential
in this regard to stimulate group identity and citizens’
sense of belonging to achieve more successful outcomes.
Additionally, when behavior is perceived as contradictory,
especially because of conflicting prescriptions depending on
the source that promotes them, it is possible to think of
joint actions with other behavioral interventions that may
be more stable over time (Grüne-Yanoff and Hertwig, 2016).
Collaborative communication, with the government leading
the scientists, media, universities, and so on in the delivery
of the specific and appropriate message, may improve the
efficacy of the message.

Finally, our study offers interesting information about
the social norms and sources that would be most effective
in managing communication correctly in this crucial
post-lockdown phase and, in attempting to consider the
complexity of a new and uncertain reality, suggests tools for
emergency management.
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Distinct sources of stress have emerged during the COVID-19 pandemic. Particularly,
fear is expected to generate significant psychological burden on individuals and
influence on either unsafe behavior that may hinder recovery efforts or virus-mitigating
behaviors. However, little is known about the properties of measures to capture them
in research and clinical settings. To resolve this gap, we evaluated the psychometric
properties of a novel measure of fear of illness and viruses and tested its predictive
value for future development of distress. We extracted a random sample of 450 Chilean
adult participants from a large cross-sectional survey panel and invited to participate
in this intensive longitudinal study for 35 days. Of these, 163 ended up enrolling in the
study after the demanding nature of the measurement schedule was clearly explained to
them. For this final sample, we calculated different Confirmatory Factor Analyses (CFA)
to evaluate the preliminary proposed structure for the instrument. Complementarily, we
conducted a content analysis of the items to qualitatively extract its latent structure,
which was also subject to empirical test via CFA. Results indicated that the original
structure did not fit the data well; however, the new proposed structure based on the
content analysis did. Overall, the modified instrument showed good reliability through all
subscales both by its internal consistency with Cronbach’s alphas ranging from 0.814
to 0.913, and with test–retest correlations ranging from 0.715 to 0.804. Regarding its
convergent validity, individuals who scored higher in fears tended to also score higher in
depressive and posttraumatic stress symptoms at baseline. Furthermore, higher fears at
baseline predicted a higher score in posttraumatic stress symptomatology 7 days later.
These results provide evidence for the validity, reliability, and predictive performance
of the scale. As the scale is free and multidimensional potentially not circumscribed

Frontiers in Psychology | www.frontiersin.org 1 March 2021 | Volume 12 | Article 590283741

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://doi.org/10.3389/fpsyg.2021.590283
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3389/fpsyg.2021.590283
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyg.2021.590283&domain=pdf&date_stamp=2021-03-11
https://www.frontiersin.org/articles/10.3389/fpsyg.2021.590283/full
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-590283 March 7, 2021 Time: 16:3 # 2

Cottin et al. FIVE Spanish Adaptation and Validation

to COVID-19, it might work as a step toward understanding the psychological impact
of current and future pandemics, or further life-threatening health situations of similar
characteristics. Limitations, practical implications, and future directions for research
are discussed.

Keywords: COVID-19, FIVE, fear, Spanish adaptation and validation, pandemic, psychological impact, virus,
SARS-CoV-2

INTRODUCTION

17,334,539 is the number of people who, as of July 31th 2020,
have been identified worldwide as positive cases of Coronavirus
2019 (COVID-19). This disease, declared 6 months ago as a
public health emergency of international concern, is caused by
the SARS-CoV-2 virus consisting of a new human pathogen with
a high transmission capacity with animals (Rodríguez-Morales
et al., 2020). Of the total infected, 674,038 people have died
(World Health Organization, 2020). The first number (of cases)
is equivalent to the total population of countries, such as the
Netherlands or Syria, while the second number is higher than the
total population of Luxembourg.

A disease is declared a pandemic when the transmission
between people without immunity surpasses what was expected
on a global scale (Morens et al., 2009). Furthermore, the virus
has appeared in the age of technology. This has permitted us
to witness the impressive pace at which the number of cases is
rising and re-surging in waves across countries. This information
can be obtained through official reports issued in real time
by the World Health Organization through ProMEDmail or
by “Coronavirus COVID-19 Global Cases/CSSE,” a specialized
website of Johns Hopkins University (Bonilla-Aldana et al., 2020;
Dong et al., 2020).

The coronavirus arrived in Latin America on the 26th of
February when the first case of infection was confirmed in Brazil
(Rodríguez-Morales et al., 2020). Since then, it has spread rapidly,
encountering a 640,000,000-population region ill-prepared for
this massive sanitary challenge and the social, economic, and
psychological ramifications of the crisis (Biscayart et al., 2020).
To reduce the viral transmission, each country in the South
American region has scrambled to activate mitigation measures,
including recommended confinement in some countries and
mandatory lockdowns in others (Rodríguez-Morales et al.,
2020). In practical terms, the strategy has been to isolate
those who are infected, quarantine those who have potentially
been exposed to the disease, and keep social contact to a
minimum (Brooks et al., 2020), with extra precautions on high-
risk populations such as the elderly and people with previous
illnesses (Public Health England, 2020). Despite these strategies,
by the time this paper is being written, three South American
countries belong to the top 10 list with the highest number
of confirmed cases (2,610,102 in Brazil; 400, 683 in Perú;
and 353, 536 in Chile), the United States being the highest
globally (4,496, 737) where 17% of the population is Hispanic
or Latin American.

Chile, in particular, has been a highly affected country with
355.667 and 9.457 deaths. Moreover, we believe fear reports

will be especially variable within the country considering the
differential strategy that the Chilean government implemented
compared to the rest of the continent. Most of Latin American
countries implemented expansive quarantives and national
lockdowns, while Chile started with partial lockdowns in
specific districts, starting with the ones where COVID-19 was
supposedly originated due to people returning from holidays
outside the country.

Even though scholars and researchers of all disciplines have
invested time and effort outlining tentative approaches to make
predictions, it is still difficult to estimate the impact that this
pandemic will have on our way of conceiving the world and
our way of living. There are traditional epidemiological tools,
but since it is a new virus, with unknown characteristics, it is
more complicated to make predictions using the trajectory of
previous diseases (The Lancet, 2019). Because of this, the balance
between the benefit of such unpleasant but necessary coping
strategies needs to be weighed against the present and future costs
(Brooks et al., 2020).

Uncertainty, loneliness, vulnerability, economic insecurity,
fear of infection, and facing death for ourselves or our loved ones
are among the distinct sources of stress that have emerged in
the pandemic’s setting and are expected to generate a significant
burden on individuals (Lima et al., 2020; Montemurro, 2020;
Moreno et al., 2020; Thakur and Jain, 2020). Gu et al. (2015)
found that after the H1N1 epidemic, 45% of those surveyed
felt fear for themselves or a loved one to become infected, and
around 10% felt panic because of the contagion. Unconfirmed
beliefs about the virus and perceived lethality increased emotional
affectation, which underscores the value of providing adequate
information from reliable sources (Gu et al., 2015).

In the setting of the current pandemic, though heterogeneous,
preliminary evidence obtained mostly through online surveys
reveals moderate-to-severe impact on the mental health of
the general population, including an increase in symptoms of
depression and posttraumatic stress disorders (Moreno et al.,
2020; Tang et al., 2020). This impact seems to be higher in
younger people (Tang et al., 2020) and at-risk populations,
including individuals with preexisting mental health problems
(Steenblock et al., 2020), who have or have been infected (Bo et al.,
2020) or who are health-care workers (Chen Q. et al., 2020).

Understanding the scope and intensity that the COVID-
19 pandemic has on mental health requires appropriate
instrumentation to track directly related stressors. In addition
to standard measurements of psychopathology (e.g., depression,
anxiety, trauma), the unprecedented nature of this emergency
likely requires the development of new instrumentation covering
constructs directly related to the virus.
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The Importance of Measuring Fear
Specifically Related to COVID-19
The construct of fear, as related to the COVID-19 pandemic,
requires attention. Fear, as one of the basic emotions of the
human being (Plutchik, 1980), plays a fundamental role in
survival and adaptation to the environment, since it fulfills
two important functions: first, the activation of physiological
systems that prepare the organism for flight and defense,
and secondly, avoiding exposure to potentially harmful stimuli
through learning and cognitive assessment of danger or threat
(Sosa and Capafóns, 2003; de Hoog et al., 2008). Although fear
is functional and adaptive for humans, it ceases to be so when
it occurs in the absence of a real danger or when it appears
excessively, becoming a complex problem that is difficult to
control (Martínez Pérez et al., 2009). Knowing the different fear
levels might help us develop specific programs for groups of
people according to certain characteristics or identify which of
them require specific considerations because of a particular risk
(Pakpour and Griffiths, 2020).

In the setting of natural disasters or traumatic events, the
fear intensity seems to have a bearing on the development
or exacerbation of mental health problems, appearing to be
particularly relevant in the context of a virus as reported in
previous pandemics (Maunder et al., 2003), as well as for COVID-
19 (Moreno et al., 2020; Tang et al., 2020). In a sample of 2,485
participants, Tang et al. (2020) found that feeling extreme fear
was one of the most significant predictors of both depression
and posttraumatic stress disorder (PTSD), which may have
higher and more lasting implications than the actual pandemic
(Ornell et al., 2020).

The still unknown short- and long-term medical consequences
of contracting COVID-19, with the invisible and rapid airborne
dissemination mechanism, naturally comes with uncertainty and
major changes in lifestyle that can further promote a sense of fear
in the population (Huang and Zhao, 2020). In particular, fears of
infection can promote stigmatization and discrimination against
infected individuals or those thought to be infected, leading to
increased depression, anxiety, and even suicide. The latter was
anecdotally reported by Mamun and Griffiths (2020) in their
account of the first suicide related to COVID-19 fear and more
systematically by Dsouza et al. (2020) in India.

Also, above and beyond adverse mental health outcomes
related to individual fears, “pandemic fear” may hinder
recovery efforts, promote unsafe behaviors, and inhibit prosocial
behaviors (e.g., hoarding, violence against health professionals,
discrimination against potentially infected individuals, and
stigma toward the certain societies) (Ahorsu et al., 2020; Lin,
2020). Most of these may be prevented since they seem to
be consequences of misperception and misinformation among
individuals, particularly when recommendations are constantly
changing (Lin, 2020).

Interestingly, virus-mitigating behaviors, such as compliance
with recommendations and enforced indications to prevent
infection, have also been related to fear of COVID-19,
specifically “functional fear.” This is thought to promote
compliance with ordinances and thus decrease infection rates.
In an international study, the fear of COVID-19 was the

only significant predictor of several virus-mitigating behaviors,
including hand washing and social distancing (Harper et al., 2020;
Pakpour and Griffiths, 2020).

Taken together, all this evidence points to the importance of
measuring fear as specifically related to COVID-19.

Scales Developed for Measuring Fear
During the COVID-19 Pandemic
Some measures have been developed for this purpose since the
beginning of the pandemic, including the Fear of COVID-19
Scale (FCV-19S Ahorsu et al., 2020) and the Fear of Illness
and Virus Evaluation (FIVE, Ehrenreich-May, in preparation).
The efforts for developing appropriate scales might help advance
research on the specific contribution of fear to the development of
mental health problems as well as to individual behaviors related
to community-level recovery (e.g., less stigmatization, pro-social
and virus-mitigating behaviors).

On one hand, the FCV-19S is a very short seven-item,
unidimensional measure used to measure the fear level of
COVID-19. This has the advantage of being easier to understand
and truly capture the essence of the fear construct. We believe
that this scale is appropriate when the goal is to measure severity
of fear, since it has one dimension and robust psychometric
properties. This scale seems to be very useful for massive-scale
studies and for comparing intersubject levels of fear.

Compared to the FCV-19, the FIVE is a multidimensional
measure that, even though it is longer, may have the potential
to disaggregate different dimensions related to fear. We believe
that it would be useful to develop and validate scales that could
let us comprehend the different motives behind one to be fearful
about COVID-19, particularly in such uncertain context. Distinct
facets, as measured by the FIVE, may be differentially related to
these outcomes allowing grouping specific information about fear
and thus more nuanced associations with other psychological and
behavioral outcomes. This may help us understand community-
level responses and develop adapted and contingent strategies.

The Fear of Illness and Virus Evaluation
The FIVE (Ehrenreich-May, in preparation) was developed in
this context, to measure specific fears related to the possibility
of infection and the socioemotional distress caused by it.
The original scale is freely available in the Supplementary
Materials section. It may be freely used with permission from Jill
Ehrenreich-May, Ph.D. (j.ehrenreich@miami.edu). As identified
in the literature, fears of illness can be a moderator for the
impact of the pandemic on mental health (i.e., more fears, more
psychological vulnerability) (Moreno et al., 2020; Tang et al.,
2020). The FIVE is an original self-report questionnaire for adults
that measures fears of illness and viruses across four dimensions:
(1) fears associated with infection and illness, (2) fears associated
with social distancing, (3) behaviors associated with fear of
illness and the virus, and (3) the functional impact of fears
associated with illness and the virus. The first two dimensions
are directly related to fears whereas the third one relates to
behaviors due to the fears and the fourth dimension presents
an overall measure of functional affectation. The questionnaire
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has 35 Likert-scale type items. It was originally developed in
English, and to date, there are no published validations in
Spanish and psychometric properties of the original measure
(including internal consistency, factor structure, dimensionality
analysis, test–retest reliability, and convergent validity) have not
been published yet.

Even though there are other, specifically developed measures
of COVID-19 fears available, the FIVE has two potential
advantages. First, it has a theoretical multidimensional structure
that may allow for the disaggregation of specific information
about the construct and thus a more nuanced examination of
the relationships between fear of illness and mental health or
behavioral outcomes. Secondly, it is a more general measure
of fear of illness and virus, which means it can be used in
different situations where illness may be the source of fear for
individuals. In other words, it has a larger generalization for its
current and future use.

MATERIALS AND METHODS

Participants
Data was collected between April and June 2020 and coincided
with general social distancing recommendations and a
mandatory quarantine due to the COVID-19 pandemic in
several provinces of Chile. In the study, 450 participants were
purposely sampled (Campbell et al., 2020) from a pool of 2,757
voluntary participants initially contacted through social networks
who signed consents and provided basic socio-demographic
information. This reduction of the sample was conducted
in order to correct for typical biases of online convenience
sampling, including a majority of female participants (88.6%)
and a disproportionate number of students and younger
participants (28.4%). Because of these biases, concerns have
been raised about the use of convenience sampling and online
surveys during the COVID-19 pandemic (Pierce et al., 2020). We
attempted to correct for these biases by using quota sampling
procedures, and the random sample of 450 participants was
forced to maintain a 50% female–male ratio and a cap of 9% of
students, which is in line with known population parameters
in Chile. An additional reduction in the sample was observed
when the demanding nature of the study protocol (i.e., daily
prompts for 35 days and subsequent follow-ups at 2, 4, and 6
months) was clearly explained to the invited participants. At
this stage, of the 450 invited participants, only 163 participants
registered and downloaded the study app. Even though sample
size was significantly smaller than expected, this was the result
of a trade-off between a larger, unbalanced sample and a
smaller, more committed sample, balanced for gender and
proportion of students.

Table 1 shows the demographic and clinical characteristics of
the final sample (N = 163). When available, reliable population
benchmarks are presented to describe the extent to which the
study sample differs from population parameters. It can be
seen that in terms of age, gender, and work status distribution
the study sample is similar to the population. However, it
is also evident that the study sample differs significantly

TABLE 1 | Demographic characteristics of the participants.

Sociodemographic variables Study sample
(N = 170)

Population
benchmarks

Age 32.21 (9.32) 35.8

Female 60.6% 51.1%a

Education (highest achieved)

Elementary 0% 25.6%*a

High school 16% 44.6%*a

Technical degree 10.7%

Professional (university degree) 54.4% 29.8%*a

Postgraduate 18.9%

Work status

Currently unemployed 17.8% 11.2%a

Homemaker 4.1%

Student 11.2%

Independent worker 20.1% 23%b

Dependent worker 45.6% 47.6%a

Retired 1.2%

Lives with:

Couple 17.1% 12.7%a

Couple and children 29.4% 28.8%a

Parents 31.2%

Other family members 27.1% 19.0%a

Alone 7.7% 17.8%a

Alone with children 4.1% 12.7%a

Median family income in CLP 810.000 787.000a

Clinical variables

Participants with moderate to severe
depression at baseline (>10 in PHQ-9)

53.4% 15.8%c

Participants with PTSD at baseline (ITQ) 13% 11.3%d

Average FIVE score (represents percentage
from 0 to 100%)

Fears of getting sick 34.4%

Fears that others might get sick 36.4%

Fears of concrete limitations 31.2%

Fears of not being able to meet the basic needs 39.1%

aApablaza and Vega, 2018.
b Instituto Nacional de Estadísticas [INE], 2018.
cMargozzini and Passi, 2018.
dThese values correspond to the prevalence of PTSD in a sample exposed to a
major earthquake in 2010 (Diaz Silva, 2011; Zubizarreta et al., 2013).
*Educational level reached at 25 years of age.

from population parameters related to psychosocial factors,
including education and income. The comparison between the
study sample and population estimates for clinical variables
is also of interest. The depression benchmark indicates the
prevalence of depressive symptomatology (i.e., root symptoms
of anhedonia and low mood) in the general population. As
expected, in a sample of adults exposed to the COVID-
19 pandemic and related restrictions and alterations of daily
life, depressive symptomatology is higher, even using a more
stringent criterion (PHQ-9 > 10) (Margozzini and Passi,
2018). The PTSD benchmark is interesting because it comes
from a population-representative study that used a short
posttraumatic symptomatology screener (PTSS) just after the
Chilean 2010 earthquake and tsunami. The percentage of
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individuals presenting with these symptoms after the earthquake
and tsunami is similar to the estimate of individuals with
PTSD in our study sample. Of note, in coastal areas most
affected by the earthquake and the tsunami, the percentage of
individuals endorsing post-traumatic symptoms rises to 13.1%
(Abeldaño et al., 2014).

Procedure
The 163 participants who were selected from the initial large
sample were invited to participate in the intensive phase of
the study, which lasted 35 days. All the measurements taken
during the study were collected from the participants’ cell
phones through a commercially available application (Ethica
Data Services Inc, 2020), who provided us with a free license for
this study. The participants received instructions to download the
application, through which questionnaires and questions were
sent to the participants’ smartphones (Android or IOS).

After registering for the study and installing the application,
participants completed a more detailed socio-demographic
characterization instrument, with a baseline consisting of the
Patient Health Questionnaire-9 (PHQ-9), the International
Trauma Questionnaire (ITQ), and the FIVE. We re-sent these
instruments for participants to complete every 5 (PHQ-9) or 7
days (ITQ and FIVE) during the 35 days of the intensive phase
of the study. During the study, participants also completed daily
measurements of positive and negative emotionality, satisfaction
with romantic relationships, parenting roles, and social support,
which were part of the broader study. There was also daily
monitoring of hours of sleep, fluctuations in appetite, weight,
substance use, daily hours of exercise, contact on social media
through the internet, and internet use. Lastly, we collected
passive information from their cellular device registered through
pedometry, ambient light, GPS location, and screen time.

During the intensive phase of the study, we held two raffles
with prizes to compensate participants.

The study protocol was authorized by the Committee of Ethics
in Science of Universidad Adolfo Ibáñez, prior to data collection.

Measures
Fear of Illness and Virus
We used the Spanish version of the Fear of Illness. This version
is available in the Supplementary Materials section. We used the
“Fear of Illness and Virus Evaluation” (FIVE) (Ehrenreich-May,
in preparation), a scale designed during the current COVID-
19 pandemic to evaluate fear and fear-associated behaviors. The
adult version was originally designed in English and consists of
35 items on a 4-point Likert scale. Its first 19-item range from
“I’m not afraid of this at all” to “I’m afraid of this all the time,”
reflecting two dimensions: “Fears about Contamination and
Illness” (items 1–9) and “Fears about Social Distancing” (items
10–19). The instrument also includes a third part consisting of
a list of potential behaviors related to the previously mentioned
fears (e.g., staying away from people and using hand sanitizer),
ranging from “I have not done this in the last week” to “I did
this all the time last week” (items 20–33). Finally, a fourth part
has two questions about the impact of Illness and virus fears
(experiencing strong emotions and getting in the way of enjoying

life), ranging from “Not true for me at all” to “Definitely true”
(items 34 and 35). To date, no psychometric properties have
been reported for this instrument, while the author describes the
organization of the items as “provisional subscales.”

Posttraumatic Stress Disorder and Complex
Posttraumatic Stress Disorder
Posttraumatic stress was evaluated using the ITQ (Cloitre et al.,
2018), based on the International Classification of Diseases 11th
Revision (ICD-11) criteria for PTSD and complex posttraumatic
stress disorder (CPTSD). It consists of 18 items on a 5-point
Likert scale from 0 “Not at all” to 4 “Extremely.” The participant
needs to identify a particularly troublesome experience, its
onset, and the time frame in which it occurred, to then
answer all questions in regard to this experience. The first six
items measure the criteria for PTSD, while items 7–9 measure
functional impairment related to it. Items 10–15 measure the
criteria for CPTSD, while items 16–18 measure their related
functional impairment. From that 12 items, specific items are
then used to identify PTSD and CPTSD, and the 6 remaining
represent the general functional impairment. The scale has been
used dimensionally and showed good levels of general internal
consistency (Cronbach’s α = 0.90; Ho et al., 2019). An available
Chilean translation was used in the current study (Fresno et al.,
in preparation).

Depressive Symptomatology
Depressive symptomatology was measured using the nine-item
“Patient Health Questionnaire” (PHQ-9; Kroenke et al., 2001),
based on DSM-IV criteria (American Psychiatric Association,
1990). It consists of nine items on a 4-point Likert scale ranging
from 0 “Never” to 3 “Almost every day,” measuring frequency
of criteria met for the last 2 weeks. A version validated in Chile
was used for the present study (Tomas Baader et al., 2012), which
showed good reliability (Cronbach’s α = 0.835).

Analytic Plan
We analyzed data using the statistical environment R (R Core
Team, 2020) and Mplus 8 (Muthén and Muthén, 2017). We
present descriptive statistics and a correlation matrix for the first
measurement. Then, we present the computed set of CFA where
we tested the underlying structure of the FIVE using the R library
“lavaan” (Rosseel, 2012). We used a robust maximum likelihood
(MLR) method of estimation to compensate for violations of the
multivariate normality assumption (Kline, 2015). MLR corrects
both standard errors and chi-square statistics for deviations from
normality (Li, 2015). We assessed fit to the data using the more
stringent criteria proposed by Hu and Bentler (1999; TLI > 0.95
CFI > 0.95, RMSEA < 0.06, and RMSR < 0.08).

We performed CFA to test six potential structures. First,
we tested a one-factor structure where all items load in one
general factor including items 20–35. Then, we computed a
one “fear” factor excluding items 20–35. While this solution
was not informed by the authors’ scoring instructions, we
nonetheless examined it as a baseline comparison. We then
tested a third factor using the four theoretical dimensions
derived from the proposed provisional subscales described above
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(Ehrenreich-May, in preparation). Fourth, we computed a bi-
factor model (Reise et al., 2010) in which a general factor captured
the commonality between items, while four orthogonal factors
capture residual variability not accounted for by the former.

Given the preliminary nature of the structures, we also made
a content analysis of the items to propose latent dimensions
based on the qualitative commonalities between the items and
following an open coding technique based on the framework
of grounded theory (Strauss and Corbin, 1998). We tested the
proposed content-based structure with both its structure and a
bi-factor approach.

After we calculated the CFAs and selected a final structure,
we provide its internal consistency (Cronbach’s α, composite
reliability or Omega, Average Variance Extracted, and item-total
correlations), test–retest reliability (Pearson’s r and Intra-Class
Correlations between time point 1 and the next), and convergent
validity with depressive (PHQ-9), and posttraumatic stress
symptomatology (ITQ). Finally, we assessed the instrument’s
predictive validity by predicting depressive and posttraumatic
symptomatology in a subsequent measurement wave, controlled
by baseline levels with an OLS regression.

For both CFA and OLS regressions, missing values were
handled by a listwise deletion method. For the regression
analyses, sums were calculated for the rows with complete cases
within a scale only.

RESULTS

Almost all correlations between the 19 first items were significant
and positive. On the other hand, no clear correlation pattern
appeared between items 20 and 33 (behaviors related to fears)
and items 1–19 (fears). There was also no clear pattern within
the behaviors. This may be an indication of two distinct sets of
instruments, with the first 19 composing a scale of fears and the
next 20–33 composing a set of individual behaviors. Most of the
fear items were also correlated with the “impact” items (33–34)
and with depressive and posttraumatic stress symptomatology,
which was not evident for all distinct behaviors. The correlation
matrix together with mean and standard deviations of the
described variables are in Supplementary Materials.

Initial Confirmatory Factor Analysis of
the Original Theoretical Structure
As can be seen in the upper part of Table 2, none of the first latent
structures derived from the provisional subscales fitted the data
well. It seems that neither a general factor of fear, a composed
factor structure including fears and behaviors, or a bifactor model
accounted for the data’s latent structure. Because of this, the next
step was to subject the instrument to content analysis.

Content Analysis, Development, and
Testing of a Newly Proposed Factor
Structure
Based on the low fit indices for the originally proposed factor
structure, we set out to explore alternative distributions of items

TABLE 2 | New four-factor solution loadings.

Item Fears of
getting sick

Fears that
others may

get sick

Fears of
concrete

limitations

Fears of not being
able to meet the

basic needs

1 0.772** (0.774)

2 0.845** (0.853)

3 0.789** (0.782)

4 0.801** (0.797)

5 0.467** (0.452)

6 0.824** (0.847)

7 0.618** (0.624)

8 0.713** (0.695)

9 0.479** (0.469)

10 0.702**

11 0.807**

12 0.762**

13 0.715**

14 0.584**

15 0.617**

16 0.720**

17 0.653**

18 0.670**

19 0.796**

All loadings are standardized. **Significant at p < 0.01. Parentheses indicate the
two fear factors solution loadings.

based on content analysis. Because the FIVE is largely based
on substantive theory and not yet empirically derived, this can
be considered a necessary step in the development of a strong
measure. Looking at the items of the FIVE, the first 19 items
are phrased to measure fears related to contamination and
illnesses (e.g., “I am afraid. . ..”). On the other hand, items 20–
33 describe some behaviors that can be a consequence of those
fears. However, even in the presence of low fears, individuals
may score very high on the behaviors listed in these items, as
a result, for example, of general recommendations to engage in
virus-mitigating behaviors (e.g., “I use purell/other sanitizer,” “I
work or do my job on a computer,” “I wash my hands at times
other than just using the bathroom or before eating.”). This is
why, as per the developer’s instructions, these items should not
be considered toward scoring a general fear factor and likely
provide ancillary information about the extent to which exposure
to an illness or virus alters people’s behaviors (Ehrenreich-May
and Saez, personal communication). Finally, the content of items
34 and 35 cover a general distress dimension (e.g., “On average
in the last week, being afraid of an illness or virus has caused
me to experience strong emotions.”) and a disturbance of the
quality of life dimension (e.g., “On average in the last week, being
afraid of an illness or virus has gotten in the way of enjoying my
life.”). These are likely related constructs but not measures of
fear themselves and thus can be equally considered to provide
ancillary information about the exposure of an individual to an
illness or virus situation such as a pandemic.

Based on this general description, we focused our content
analysis on the first 19 fear items, which is indeed the
main latent construct purportedly measured by the FIVE.
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A member of the research team with experience in qualitative
studies and psychometric theory read the items and looked for
alternative thematic organizations, extracting general categories
representing the grouping of items. This was then confirmed
by an independent rater following principles of open coding
outlined by the grounded theory framework (Strauss and Corbin,
1998). Table 3 provides a visual representation of the proposed
theoretical structure based on the content analysis as compared
to the original structure. Four new subscales were thus extracted
from this content analysis. The first category was named fears of
getting sick from an illness or virus. The second subscale was called
fears that others may get sick from an illness or virus. The third
subscale was called fears of concrete limitations due to an illness or
virus. The fourth subscale was called fears of not being able to meet
the basic needs of subsistence and work due to an illness or virus.

We tested this newly proposed structure using a CFA
procedure. The bottom part of Table 4 shows the results for these
analyses. When we computed the new four-factor solution, the
model fit improved significantly. Even though the fit for a bi-
factor solution increases in the newly proposed item structure,
the four-factor solution yields a better fit. The FIVE seems
to behave as a multidimensional scale, measuring different
components of the construct “fear of illness and virus.” We
should thus interpret these results primarily using scores from the
four subscales and not using an aggregated sum of fear items. It

is important to note that, even though we found an acceptable fit,
it was still below the criteria proposed by Hu and Bentler (1999).
Because of this, we tried a final factor solution including only the
first two factors. This is an important step if we consider that these
are items that actually reflect to what extent individuals are afraid
of infection, either for themselves or others, which we believe
is the main underlying construct of the scale. For the proposed
solution, we found an excellent fit (Table 4; two Fear Factors).
We present factor loadings for the four and two-factor solutions
in Table 2.

The original measure also included 14 items that measure
different behaviors related to fear of illness and viruses. These
items should not be used as indicators of fear of illness and
viruses construct, as stated by the original authors (Ehrenreich-
May and Saez, personal communication). We retained them as a
supplement that may help assessors, both in clinical or in research
settings, to quantify some behaviors related to illnesses and
viruses. In the same way, the last two items provide an estimate on
the overall level of impact of fear over two domains, emotionally
and quality of life. These may be used as supplements, just like
the behavior scale.

In short, we believe that only the first 19 items of the
FIVE contribute to measuring a multidimensional construct,
namely, fear of illness and virus. There is the long version with
an acceptable fit consisting of four subscales, and the short

TABLE 3 | Provisional subscale and proposed subscale.

Item Provisional subscale Proposed subscale

1. I may get a bad illness or virus. Part 1. Fears about Contamination and Illness. Fears of getting sick (ITC: 0.679)

2. I will get very, very sick if I catch a bad illness or virus. Part 1. Fears about Contamination and Illness. Fears of getting sick (ITC: 0.793)

3. I will have to go to the hospital because of a bad illness or virus Part 1. Fears about Contamination and Illness. Fears of getting sick (ITC: 0.712)

4. I might die if I get a bad Illness or virus. Part 1. Fears about Contamination and Illness. Fears of getting sick (ITC: 0.742)

5. My pet might get a bad illness or virus. Part 1. Fears about Contamination and Illness. Fears that others may get sick (ITC: 0.369)

6. A family member might get sick or die because of a bad illness
or virus

Part 1. Fears about Contamination and Illness. Fears that others may get sick (ITC: 0.696)

7. I may do something that would cause someone else to get a
bad illness or virus.

Part 1. Fears about Contamination and Illness. Fears that others may get sick (ITC: 0.512)

8. A friend might get sick or die because of a bad illness or virus. Part 1. Fears about Contamination and Illness. Fears that others may get sick (ITC: 0.601)

9. People in the world might get sick or die because of a bad
illness or virus

Part 1. Fears about Contamination and Illness. Fears that others may get sick (ITC: 0.377)

10. I will be stuck at home because of a bad illness or virus. Part 2. Fears about social distancing. Fears of concrete limitations (ITC: 0.621)

11. It will be hard to do things I like because of a bad illness or virus. Part 2. Fears about social distancing. Fears of concrete limitations (ITC: 0.721)

12. I will miss a lot of work because of a bad illness or virus. Part 2. Fears about social distancing. Fears of not being able to meet the basic
needs (ITC: 0.675)

13. I will not be able to see friends (for a long time) because of a
bad illness or virus

Part 2. Fears about social distancing. Fears of concrete limitations (ITC: 0.656)

14. I will do lose my job because of a bad illness or virus Part 2. Fears about social distancing. Fears of not being able to meet the basic
needs (ITC: 0.535)

15. I will lose my friends because of a bad illness or virus Part 2. Fears about social distancing. Fears of concrete limitations (ITC: 0.536)

16. I will be sad and lonely because of a bad illness or virus Part 2. Fears about social distancing. Fears of concrete limitations (ITC: 0.662)

17. I will not be able to celebrate good things (e.g., wedding,
Birthday, etc.) because of a bad illness or virus

Part 2. Fears about social distancing. Fears of concrete limitations (ITC: 0.625)

18. I will not have enough food or supplies because of a bad illness
or virus.

Part 2. Fears about social distancing. Fears of not being able to meet the basic
needs (ITC: 0.491)

19. I will not have enough money to pay my bills or take care of my
family because of a bad illness or virus

Part 2. Fears about social distancing. Fears of not being able to meet the basic
needs (ITC: 0.704)

Item-total correlations (ITC) are presented in parentheses.
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TABLE 4 | Model fit indicators for examined factor structures (n = 159).

Model CFI TLI RMSEA SRMR

Original factor structures proposed by developers

One overall factor 0.647 0.625 0.085 0.086

One fear factor (excludes the behaviors
subscale)

0.694 0.655 0.129 0.099

Original theoretical four-factor solution 0.793 0.778 0.065 0.083

Bi-factor 0.836 0.816 0.059 0.067

Proposed new factor structure based on content analysis

Content analysis: new four-factor
solution

0.915 0.901 0.069 0.072

Content analysis: bi-factor solution. 0.911 0.886 0.075 0.061

Two fear factors 0.995 0.993 0.025 0.052

CFI, Comparative Fit Index; TLI, Tucker–Lewis Fit Index; RMSEA, Root Mean
Square Error of Approximation; SRMR, Standardized Root Mean Residual.
The × 2 test of model fit was significant for every model.

one with an excellent fit focused on fears of self and others’
contagion. The remaining items constitute two supplemental sets
of questions, namely, behaviors and impact ancillary information
for the assessor, but not contributing to the measurement of the
underlying construct.

Because of this, the next sections will provide information
about the four subscales derived from our content analysis.

Reliability
We examined the reliability of the newly proposed structures for
the FIVE using Cronbach’s alpha (α), Composite reliability or
Omega (ω; Viladrich et al., 2017), and average variance extracted
(AVE; Fornell and Larcker, 1981), as the ratio of variance
captured by the construct v/s error variance. All measures
were calculated based on the structural model and using the
“semTools” package for R (Jorgensen et al., 2019). All subscales
exhibited an adequate degree of reliability by means of α and ω,
while most of them had a ratio of explained variance above or
equal to 50%:

The subscale fears of getting sick from an illness or virus (FS)
showed α = 0.875, ω = 0.879, and AVE = 0.645; the subscale
fears that others may get sick from an illness or virus (FOS)
showed α = 0.744, ω = 0.762, and AVE = 0.402; the subscale
fears of concrete limitations due to an illness or virus (FL)
showed α = 0.854, ω = 0.857, and AVE = 0.503; while the
subscale fears of not being able to meet basic needs of subsistence
and work due to an illness or virus (FBN) showed α = 0.789,
ω = 0.798, and AVE = 0.499. Finally, the overall Average Variance
Extracted was 0.503.

Almost all average variance extracted values were above
the higher correlation with the other constructs squared, an
indication of discriminant validity (Fornell and Larcker, 1981).
One exception was FOS, which showed a lower AVE than its
squared correlation with FS (r2 = 0.461). In this case, it is
expected not to have a high degree of discriminant validity as
both latent variables refer to fear of contagion, differentiated by
its target (oneself or others). We finally calculated the item-total
correlations for each factor using the “multilevel” package for R
(Bliese, 2016). Item-total correlations for the FS factor ranged

from 0.679 to 0.793; for the FOS factor, they ranged from 0.369 to
0.696. The FL factor showed item-total correlations that ranged
from 0.536 to 0.721, while they ranged from 0.491 to 0.704 in the
FBN factor. Specific values can be seen in parentheses on Table 3.

Test–Retest Reliability
Taking advantage of the longitudinal design of the study in which
we evaluated the FIVE, we could examine the stability of the
scores over time for each subscale. By design, the participants
completed the FIVE every 7 days. We then calculated Pearson
correlations between subscale scores of the first two applications,
7 days apart. We also calculated the intraclass correlation
coefficient (ICC), given that both measures are widely used to
test for stability and reliability. As there are many available
models for ICCs, we opted for a 2-way mixed model with only
one reading per occasion and based on absolute agreement,
also called ICC3,1 (Trevethan, 2017), as it is considered an
appropriate measure for repeated measurements. ICCs were
calculated with the “icc3.inter.fn” function from the “irrICC”
package for R (Gwet, 2019). Table 5 shows such correlations
with ICC3,1’s in parentheses. All Pearson’s correlations were
all statistically significant and strong, which is an indicator of
adequate stability, together with equivalent scores of reliability
by means of ICC.

Convergent Validity
We examined the convergent validity of the FIVE with respect
to depressive symptoms and PTSD. During the COVID-19
pandemic, it is reasonable to think that levels of fear of
contamination and disease, fears of others becoming sick, fears of
the limitations due to confinement, and fears of not meeting basic
needs should correlate with indicators of traumatic reactivity
and depression. This has been found in studies even during the
COVID-19 pandemic such as the one carried out by Moreno et al.
(2020) and by Tang et al. (2020).

As can be seen in Table 6, all subscales were significantly
and positively correlated with both depressive symptomatology
(PHQ-9) and posttraumatic stress (ITQ) at time point 1.

TABLE 5 | Test–retest Pearson correlations and ICC3,1 for absolute agreement
between first and second assessment (7 days apart) for subscales and
for total scale.

FS—first
assessment

FOS—first
assessment

FL—first
assessment

FBS—first
assessment

FS—second
assessment

0.724* (0.722)

FOS—second
assessment

0.804* (0.798)

FL—second
assessment

0.736* (0.727)

FBS—second
assessment

0.715* (0.715)

*p < 0.01; FS, fears of getting sick from an illness or virus; FOS, fears that
significant others may get sick from an illness or virus; FL, ears of concrete
limitations due to an illness or virus; FBN, fears of not being able to meet
basic needs of subsistence and work due to an illness or virus. ICC3,1 is
provided in parentheses.
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This indicates that individuals who reported higher levels of
fear also tended to report higher posttraumatic stress and
depressive symptomatology.

To further explore the predictive validity of the FIVE, we
fitted a separate OLS regression for each subscale predicting
depressive symptomatology (PHQ-9) 5 days after baseline, and
posttraumatic stress symptomatology (ITQ) 7 days after baseline.
All equations were controlled for initial PHQ-9 and ITQ values.
Because there were eight equations, a Bonferroni correction
was applied by dividing our critical alpha value of 0.05 by
8 (0.006) while interpreting the results to correct for type 1
error probability (Haynes, 2013). We present details of the main
parameters in Table 7.

None of the four subscales significantly predicted depressive
symptoms later in time. However, when future posttraumatic
stress symptoms were predicted and controlled by baseline
values, fears of getting sick [b = 0.428, t(130) = 3.273, p = 0.001],
fear that others get sick [b = 0.371, t(128) = 2.889, p = 0.005],
fears related to limitations due to a virus or illness [b = 0.335,
t(131) = 3.566, p = 0.001], and fears related to fears about not
meeting the basic needs for subsistence or work [b = 0.392,
t(131) = 3.234, p = 0.002] at time one exerted a significant effect,
even when correcting for multiple comparisons. Altogether, these
results indicate that people who are more scared of contagion
and lockdown consequences tend to be more depressed and show

TABLE 6 | Concurrent validity correlation table.

Variable M SD 1 2 3 4 5

Fears of getting sick 8.28 2.93

Fears that other can get sick 10.49 3.13 0.58**

Fears of concrete limitations 11.59 4.24 0.48** 0.55**

Fears of not being able to
meet the basic needs

8.68 3.24 0.38** 0.39** 0.57**

PHQ 1 10.95 5.77 0.33** 0.36** 0.51** 0.55**

PTSD 1 8.43 5.11 0.39** 0.42** 0.45** 0.47** 0.50**

M and SD are used to represent mean and standard deviation, respectively.
** indicates p < 0.01. PHQ 1 = depressive symptomatology at time 1, PTSD
1 = posttraumatic symptomatology at time 1.

TABLE 7 | Regression results predicting future posttraumatic stress and
depressive symptomatology.

Predictors Depressive
symptoms

Posttraumatic
symptoms

Beta SE P-value Beta SE P-value

Fears of getting sick 0.133 0.089 0.138 0.428 0.131 0.001

Fears that other can get
sick

0.129 0.087 0.138 0.371 0.129 0.005

Fears of concrete
limitations

0.099 0.068 0.147 0.335 0.094 0.001

Fears of not being able to
meet the basic needs

0.124 0.091 0.177 0.392 0.121 0.002

Unstandardized beta coefficients are presented with their standard error and
associated p-value. Each predictor was calculated by computing a different
equation. All equations are controlled by baseline values for the criterion variable.

more posttraumatic stress symptoms concurrently. These fears,
however, only predict subsequent posttraumatic stress.

DISCUSSION

The study described in this article was part of a longitudinal
study conducted for understanding the effects that quarantine
and isolation may have on mental health during the COVID-19
pandemic. When deciding which variables to include, we
repeatedly found fear and fear-related constructs as one of the
most reported emotions in studies about the effects of quarantine
and isolation because of a virus (Gu et al., 2015; Brooks et al.,
2020; Lima et al., 2020; Montemurro, 2020; Moreno et al.,
2020; Tang et al., 2020; Thakur and Jain, 2020). Measuring fear
seemed to be a key component for understanding the effects
of the COVID-19 pandemic on mental health as well as on
behaviors that can contribute to either propagating or mitigating
the infection (Ahorsu et al., 2020; Harper et al., 2020).

When facing the challenge of finding an instrument that
could capture this construct profoundly enough to understand
people’s emotional response to such a massive and pervasive
phenomenon, we found that most of the existing instruments
were either unidimensional or restricted to be used in the
COVID-19 pandemic. In this context, we found the FIVE, which
is both multidimensional and, even though developed during the
COVID-19 pandemic, extendable to other pandemics or further
life threatening situations.

The FIVE was originally proposed by Ehrenreich (2020), with
a theoretical distribution of items measuring two facets of a
fear factor, namely, fears about contamination and illness and
fears about social distancing, not being exclusively applicable to
the current COVID-19 pandemic. The authors included two
additional scales, one for behaviors related to fear of illness and
virus and one for the impact of fear of illness and virus. This
structure was found to provide a bad fit to the data in a sample
of 159 adult individuals during the COVID-19 pandemic in
Chile. Content analysis revealed that items covering fear (e.g.,
“I am afraid. . .”) could be more aptly distributed in four groups
covering facets of the fear of illness and virus construct.

As proposed by this psychometric study, our adaptation of
the FIVE consists of a 19-item multidimensional scale that
measures four components of the underlying fear of illness and
virus construct. These components work as subscales of the
instrument, namely, fears of getting sick, fear that others will get
sick, fears about the limitations due to an illness or a virus, and
fears about not meeting the basic needs for subsistence or work. We
found an acceptable fit for the model including all four subscales,
however, subthreshold based on criteria proposed by Hu and
Bentler (1999). We found an excellent fit to the data on a smaller
scale, including only the first two factors. All subscales showed
equivalent subsequent psychometric properties, including good
internal consistency, test–retest reliability, convergent validity,
and predictive power. Based on this, we recommend the reader
to use the four factors when a broader coverage of constructs
is preferred, while using a short version composed of the first
two subscales when construct validity is preferred, with the
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cost of restricting the measurement to fears of contagion to
oneself or others.

Our adaptation also includes two supplemental scales
that provide ancillary information about behaviors potentially
associated with the fears, and to the extent to which fears
may have led individuals to experience strong emotions and to
decrease their quality of life. These supplemental scales do not
represent the multidimensional fear of illness and virus construct
but may be useful to understand other areas of affectation during
a pandemic or exposure to illness. However, it is not clear if the
behaviors listed in the first supplemental scale (i.e., behaviors
related to fear of illness and virus) are in fact related to fears
or can be a result of adaptive behaviors prescribed by health
institutions or governments (e.g., “handwashing other than after
using the bathroom or before eating”). The relationship between
fears of illness and viruses, with behaviors, needs to be further
examined. We thus recommend using the first 19 items (short
format from 1 to 9, and long format from 1 to 19) to measure
fears related to viruses and the consequences of lockdowns, items
20–33 if specific behaviors are of interest, and items 34 and 35
if affective consequences of the aforementioned fears are also a
focus of interest.

We acknowledge that shorter measures have been developed
to measure fear during the Covid-19 pandemic. However, the
FIVE may have three distinct advantages.

First, multidimensionality is one of the greatest advantages of
this scale. This feature can further contribute to understanding
the role of different facets of the construct of fear as related
to exposure to an illness or a virus. Fear of illness and viruses
has been related to both prosocial, virus-mitigating behaviors
as well as harmful and virus-propagation behaviors. Different
facets, as measured by the FIVE, may be differentially related
to these outcomes. For example, fear of becoming sick may be
a driver of discrimination and prejudice (Ren et al., 2020) and
can inhibit treatment-seeking behaviors when needed (Lazzerini
et al., 2020). However, fear of COVID-19 can also be a driver for
virus-mitigating behaviors (Harper et al., 2020). A study using
the Fear of COVID-19 scale supported a two-factor structure
that differentiated emotional fear reactions from symptomatic
expressions of fear such as heart palpitations or sleep problems.
The second factor was highly correlated with anxiety symptoms,
which supports the applicability of exploring different facets
of fear (Tzur Bitan et al., 2020). Thus, the multidimensional
structure of the FIVE may allow grouping specific information
about fear and thus more nuanced associations with other
psychological and behavioral outcomes.

Secondly, we believe this may work as a broader measure
of fear of illness and virus, so that it may potentially be
used to study other contexts in which exposure to illness and
virus may be related to mental and behavioral health as well
as to societal issues. Despite the content of the FIVE as it
actually is restricted to the COVID-19 scenario, we believe it
may be adapted so that its use could be generalized for future
scenarios when fear is related to similar sources. We believe
that developing empirically informed assessment instruments for
measuring emotions such as the FIVE may not only help us
develop and adapt massive psychosocial strategies but also let us
improve communication strategies for heightening adherence to

recommendations by inviting people to behave in such a way
that could collectively help mitigate the damage by preventing
contagion and protect those who present the highest risk of
dying or end with long-lasting or permanent sequelae. We found
that the FIVE was also related to depressive and posttraumatic
stress symptomatology when assessed concurrently, showing
that relatively higher scores in fear appear together with the
aforementioned symptoms. Also, higher values of the FIVE at
baseline predicted posttraumatic stress symptomatology later in
time, highlighting its practical value. This may have concrete
implications if those fears are subject to change based on the
diffusion of public policies and communication strategies, as
they may also serve as a protective strategy for the stress-related
consequences of a pandemic. Evoking fear has been used as an
adherence strategy in response to public health emergencies, such
as vaccination promotion or behaviors that mitigate contagion
(see Taylor, 2019). However, fear (e.g., particularly extreme
fear) may lead to decreased preventive behaviors and increased
psychological distress particularly in high-risk populations such
as individuals with mental health conditions, mainly through
irrational thinking (Chang et al., 2020). Thus, instruments like
the FIVE may be useful not only for the evaluation of the
psychological impact of fears—as it has been shown in its
association with complex symptomatology and behaviors—but
also for designing and implementing public health policies either
general or group-specific. One clear discussion of how measuring
fear can help communities decrease mental health consequences
can be seen on Lin et al. (2020). The authors found that when
individuals received negative COVID-19 information from social
media, fear was magnified with increased levels of psychological
distress in both adults and children (e.g., the fear of COVID-19
was found to be a mediator in the relation between problematic
social media use and distress/insomnia) (Chen I.-H. et al., 2020;
Lin et al., 2020). A clear example on how to distinguish between
at-risk populations from others that are not at risk can be seen
in research from Lin et al. (2020) who identified that individuals
with problematic use of social media were particularly exposed to
these risks, while Chen I.-H. et al. (2020) identified that fear of
COVID-19 did not seem to be serious in children.

Thirdly, the FIVE is a freely available measure that can be
easily adapted globally. The FIVE scale and correction templates
of both English and Spanish versions—and probably additional
languages in the future—were developed and intended to be kept
free, brief, and accessible.

These results should be critically evaluated given their
limitations. First, our study used a convenience sampling
strategy, with relatively small sample size, making the results not
generalizable to the population, especially for underrepresented
samples without access to a reliable internet connection.
However, according to known population parameters in Chile,
we attempted to correct the accompanying biases by using
quota sampling procedures. Second, the time window of the
study was short, meaning that only predictions of short-term
consequences of fears were granted, and thus our results may not
be extended to longer periods of time. Third, our relatively small
sample size did not allow for the test of measurement invariance
(Kline, 2016) or a cross-validation procedure. However, we think
that the proposal of a new factor structure with a good fit to
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the data based on a content analysis of the items, together with
the prospective predictive power of the FIVE with regard to
post-traumatic stress symptomatology, is an encouraging result
that requires further investigation by using larger sample sizes
and longer time windows, together with a probabilistic design if
a representation of the population is sought for.

Despite its limitations, our study provided the translation
and evaluation of the psychometric properties of an instrument
capable of measuring fears of getting sick and the consequences
of social isolation and quarantine during a pandemic in a
region badly affected by it. It is estimated that the COVID-
19 pandemic is not an isolated event (e.g., Frutos et al., 2020)
but a catastrophic event with a high likelihood of reappearing
in the coming years after its resolution. We have also learned
from previous pandemics that their consequences are usually
prevalent and long-lasting in nature (Maunder et al., 2003; Taylor,
2019; Ornell et al., 2020), highlighting the need to measure
them. Future studies are needed to confirm these findings,
expand them to other mental health outcomes, and explain
through which mechanisms they operate. These efforts may
grant us more preparation for the mental health problems that
will appear as a consequence of the pandemic and the needed
public health policies, together with more preparation for future
similar situations.
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This research responds to urgent calls to fill knowledge gaps on COVID-19 (new

coronavirus) in communicating social distancing messages to the public in the most

convincing ways. The authors explore the effectiveness of framing social distancing

messages around prosocial vs. self-interested appeals in driving message compliance

and helping behavior. The results show that when a message emphasizes benefits for

everyone in society, rather than solely for the individual, citizens find the message more

persuasive to engage in social distancing, and also more motivating to help others. The

results further demonstrate that the proposed effects are higher for individuals who have

a lower locus of control and lower fear of coronavirus as prosocial messages lead them

to feel a joint responsibility in protecting from the pandemic. Theoretical and practical

implications of the results are discussed.

Keywords: COVID-19, message framing, prosocial motives, self-interested motives, helping, experiment, social

distancing and stay-at-home orders

INTRODUCTION

Identified at the beginning of 2020, the COVID-19 (new coronavirus) outbreak has become a
global health crisis. Coronavirus is characterized as highly contagious because of its fast spread
rate around the world. Prevention has become specifically important because of a lack of approved
treatments and vaccines at the early stage of the pandemic. TheWorld Health Organization (WHO,
2020a) has announced a set of preventive measures, among which are attention to personal hygiene,
frequent hand washing, social distancing, and self-isolation. Because coronavirus is transmitted
through close contact among people, keeping a distance from others has been the key means to
curb the spread of the disease. Authorities have been imposing social distancing rules at varying
degrees, from suspending public gatherings to more restrictive lockdown orders to minimize
interactions among people. Nevertheless, it has been challenging to persuade individuals to comply
with distancing messages (Gunia, 2020; Pinsker, 2020). A collective effort is needed to prevent
further community spread of the virus, yet little is known about what kind of public messages is
most effective in motivating individuals to follow suit. In this respect, the first goal of this research
is to examine how citizens respond to subtle changes in the framing of social distancing messages.
Specifically, we explore whether implying an individual’s own well-being (by using self-interested
appeals) or everyone’s well-being in the community (by using prosocial appeals) is more persuasive
in encouraging message compliance.
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Ceylan and Hayran Social Distancing Messages

COVID-19 has created detrimental social and economic
consequences. Many people have lost their jobs and encountered
financial difficulties and mental and physical problems.
Economically underprivileged societies have faced increased
poverty and inadequate healthcare (UNDP United Nations
Development Program, 2020). Parties varying from health
professionals (Spector, 2020) to academics (Marston et al.,
2020) and non-profit organizations have been emphasizing
the importance of community support in the fight against
COVID-19. To the best of our knowledge, previous research has
not explored the factors that promote citizens’ willingness to
help others during the pandemic. Thus, the second aim of this
research is to understand how different messages can encourage
helping behavior. More specifically, we compare the causal
effect of using self-interested vs. prosocial appeals in a social
distancing message on motivating individuals’ tendency to help
one another.

There has been an increasing academic effort to identify the
factors underlying adherence to COVID-19 social distancing
messages. Everett et al. (2020) revealed that highlighting
individuals’ responsibilities to one another increased the
effectiveness of a message. Barari et al. (2020) argued that
messages were more effective when enriched with suggestions
on how to make self-isolation easier. Pfattheicher et al. (2020)
further showed that inducing empathy increased motivations
to follow the messages. More relevant to our work, some
researchers have explored the effects of using prosocial and
self-interested appeals in a message. Heffner et al. (2020)
compared messages that used fear (e.g., millions of people
will die) with prosocial appeals (e.g., everyone’s actions help
society) and showed that prosocial messages were more likely to
induce emotional responses and compliance. Jordan et al. (2020)
compared messages that implied a threat to the individual (e.g.,
“don’t get it”), a threat to the public (e.g., “don’t spread it”), and
both (e.g., “don’t get and spread it”) and revealed that messages
that implied a threat to the public were more effective in the
early periods of the pandemic. By contrast, Falco and Zaccagni
(2020) showed that reminders that emphasized the consequences
of non-compliance for the individual or her family (vs. unknown
others or the country’s healthcare system) were more effective
in motivating compliance. Raihani and de-Wit (2020) further
showed that subjective concern in terms of the self and one’s
family was a stronger predictor of preventive behavior than more
broadly framed concern in terms of society. Although common
sense would suggest that the average person would react with
self-interested motives at the expense of others in such a large-
scale emergency response situation, these articles present mixed
findings. Extending this emerging line of work, we explore novel
variables that have not been examined in the COVID-19 context:
(1) the effect of using prosocial vs. self-interested appeals on the
persuasiveness of a social distancing message by testing different
pronoun usage (“our” vs. “your”) in the message, (2) motivating
willingness to help others as an outcome of using prosocial vs.
self-interested appeals in a social distancing message, (3) the
moderating roles of fear of coronavirus and locus of control on
the proposed effects, and (4) the mediating role of feeling joint
responsibility to protect from coronavirus behind the moderated
effect of message type (prosocial vs. self-interested). To discuss

our hypotheses, we next turn to the literature on prosocial vs.
self-interest motivations.

According to the traditional economic view, individuals are
self-interested; they act with the aim of maximizing their own
utility. Yet, for decades, research has presented that people do
not always act in their sole interests; they are often motivated by
prosocial motives and act for the well-being of others (Comte,
1875). Predominant evidence suggests that self-interested appeals
in a communication message primarily help fulfill egoistic
motives of the target audience (Cialdini et al., 1997), and
prosocial appeals help fulfill altruistic motives (Batson, 1990).
Concerning public health messages, research shows that both
personal and social benefit appeals may encourage preventive
behaviors. On the one hand, prosocial appeals are shown to
be more effective in motivating vaccination intentions against
diseases (e.g., Kelly and Hornik, 2016; Li et al., 2016; Betsch et al.,
2017) and encouraging hand washing to protect others in society
(Grant and Hofmann, 2011). On the other hand, self-interested
appeals are shown to be more influential for individuals who are
highly concerned about a disease (Chang, 2011) and are at high
risk of getting it (Vietri et al., 2012). Some other studies failed to
find a difference between the effectiveness of two motives (e.g.,
Gerend and Barley, 2009; Hendrix et al., 2014).

Compared to previous pandemics, such as severe acute
respiratory syndrome, Middle East respiratory syndrome, Ebola,
and the Spanish flu outbreaks, COVID-19 spreads more quickly
and easily through communities (Phillips, 2020; Woodley, 2020).
It is also more difficult to trace COVID-19 because of the
existence of mild or asymptomatic infections among the public.
As often highlighted in official speeches (WHO, 2020a), it is
of utmost importance for all individuals in society to act in
solidarity in fighting against the pandemic. Adherence to social
distancing regulations has become the acceptable behavior, hence
practically the social norm in society (Cialdini et al., 1991) to
curb the spread of the disease. In other words, complying with
the recommendations is not only an individual but also a social
decision. Based on these specific attributes of COVID-19, we
argue that framing health messages around prosocial appeals
and highlighting concern for everyone in the community would
be more effective than framing messages around self-interested
appeals by highlighting concern for the self only. More formally,
we hypothesize that:

H1a: Prosocial (vs. self-interested) appeals will increase

how persuasive individuals find the message to engage in

social distancing.

As it brings a grim restriction to freedom, people may have
difficulty understanding the importance of social distancing for
different reasons.While some people question how one’s behavior
may hurt others’ health concerning an invisible disease, others
believe that the virus is unlikely to affect them (Springer, 2020).
This suggests that the degree of fear toward the pandemic varies
from person to person. Ahorsu et al. (2020) developed the
fear of COVID-19 scale to capture this individual difference.
High COVID-19 fear leads to intense emotional and physical
consequences such as worry, anxiety, depression, and loss of
sleep. Because individuals with a severe fear of coronavirus
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are generally more concerned about the negative consequences
of the pandemic and are preoccupied with their well-being,
they should have a greater base motivation to take actions to
protect themselves from the disease. This, predictably, will make
them less attentive to the differences in the framing of a social
distancing message compared to people with lower levels of fear
of coronavirus. Consequently, people with lower (vs. higher)
coronavirus fear will be more attentive to subtle changes in the
message framing and find it more persuasive when the message
is framed around benefits for the whole society (vs. the self).
Formally stated, we hypothesize that:

H1b: Prosocial (vs. self-interested) appeals will increase how

persuasive individuals find the message to engage in social

distancing more among individuals with lower levels of fear

of coronavirus than individuals with higher levels of fear

of coronavirus.

The degree of adherence to preventive measures may also depend
on individuals’ perceived sense of control. According to Rotter
(1966), people differ in the perceived level of control that they
have over situations and experiences that affect their lives. Some
people believe to have a higher sense of control over what
happens around them. This chronic sense of control is indicated
as “locus of control” and is measured with a unidimensional scale
(Chaxel, 2016). People who are at the higher (vs. lower) end of
this scale are likely to believe that they can (vs. cannot) control
the outcomes of events that take place in their surroundings
(Burroughs and Glen Mick, 2004; Chaxel, 2016). Motivated by
this, we predict that the locus of control will influence how
individuals evaluate a social distancing message. We expect that
people with higher levels of locus of control will believe that
they can protect themselves from COVID-19 by taking necessary
precautions and will be less influenced by a social distancing
message. However, people with lower levels of locus of control
will be more influenced by external warnings and hence find
social distancing messages framed around prosocial (vs. self-
interested) appeals more persuasive compared to those with
higher levels of locus of control. Therefore, we hypothesize that:

H1c: Prosocial (vs. self-interested) appeals will increase how

persuasive individuals find the message to engage in social

distancing more among individuals with lower levels of locus of

control than individuals with higher levels of locus of control.

COVID-19 has threatened lives inmany ways.With lots of people
suffering from social, economic, physical, and mental problems,
community support has become especially important in coping
with the adverse effects of the pandemic. In times of social
distancing, people can help those in need through several means
such as by sharing one’s resources or donating money. Although
identifying the factors that influence citizens’ helping inclinations
during the pandemic is crucial, it is an underresearched topic.
Most relevant to our work, prior research has explored whether
prosocial and self-interested motives drive helping behavior
in diverse domains such as charitable donation (e.g., Brunel
and Nelson, 2000; Schlosser and Levy, 2016), proenvironmental

behavior (e.g., Griskevicius et al., 2010), organ donation (e.g.,
Pessemier et al., 1977), and volunteerism (e.g., Mowen and Sujan,
2005), as well as in for-profit organizations contexts (e.g., Ryoo
et al., 2020). This research stream provides supporting evidence
for both views that people may help others for personal benefits
or for the good of society at large. We predict that if a social
distancing message emphasizes everyone’s well-being in society,
as opposed to an individual’s own well-being, it will increase
people’s concern for each other and their willingness to engage
in helping behavior. Supporting this argument, research on self-
construals reveals that priming the self as a socially embedded
entity connected to others (i.e., interdependent self-construal)
rather than as an autonomous entity distinct from others (i.e.,
independent self-construal) can motivate prosocial behavior.
For example, activating interdependent self-construal promotes
valuing collectivistic goals and perceiving higher obligations
toward others in one’s social network (Gardner et al., 1999) and
motivates collaboration with others in sharing environmental
resources (Arnocky et al., 2007). While we do not prime self-
construals in this research, these findings support our view that
highlighting concern for one’s community at large, rather than
the individual self, may motivate individuals more to help others
during the pandemic. Summing up, we hypothesize that:

H2a: Prosocial (vs. self-interested) appeals in a social distancing

message will motivate individuals more to help others.

People become fearful when they experience danger or threat
in life (LaTour and Rotfeld, 1997), and this emotion intensifies
in-group support as a coping mechanism (Fritsche et al., 2008).
Based on this, we think that the level of fear of coronavirus
may affect individuals’ willingness to help each other during the
pandemic. Individuals with higher levels of coronavirus fear tend
to pay more attention to the frightening aspects of the disease
and take it more seriously as they see it as a threat to their lives
(Ahorsu et al., 2020). Accordingly, they are more effortful in
combatting the disease compared to people with lower levels of
fear (Harper et al., 2020). We predict that the higher salience
of and concern about the pandemic will enhance the need for
solidarity among people with higher fear and make them more
considerate and empathic toward other individuals’ needs. In
other words, they will be more willing to help others regardless of
being exposed to an external message. However, those with lower
fear and concern about the disease will be more influenced by an
external message in their motivations to help others. Therefore,
we predict that prosocial (vs. self-interested) messages will be
more persuasive in motivating willingness to help for those with
lower levels of fear compared to those with higher levels of fear.
More formally stated:

H2b: Prosocial (vs. self-interested) appeals in a social distancing

message will motivate individuals with lower levels of fear of

coronavirus more than individuals with higher levels of fear of

coronavirus to help others.

The belief that one can create a difference in the sufferer’s life
by satisfying his/her needs is an important factor that affects
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the extent of willingness to help someone in need (Lerner and
Reavy, 1975). Related to this, the locus of control influences not
only how people respond to what happens in their surroundings
but also their motivation to take action. People with higher (vs.
lower) levels of locus of control have a higher belief that they can
influence the lives of those who are in need and are more likely to
engage in helping others with an internal motivation (Lerner and
Reavy, 1975). Accordingly, we expect that people with a higher
(vs. lower) locus of control will believe that they can play a role
in improving others’ well-being during a pandemic to a higher
extent. They will be more likely to help others without necessarily
being exposed to an external message. On the other hand, those
with a lower locus of control will be more extrinsically motivated
and hence will be more influenced by an external message in
helping others. Therefore, we predict that prosocial (vs. self-
interested) social distancing messages will be more persuasive
in motivating willingness to help for those with lower levels of
locus of control compared to those with higher levels of locus of
control. More formally, we hypothesize that:

H2c: Prosocial (vs. self-interested) appeals in a social distancing

message will motivate individuals with lower levels of locus of

control more than individuals with higher levels of locus of

control to help others.

One aim of our research is to understand the underlying reason
for the higher effectiveness of prosocial (vs. self-interested)
social distancing messages among people with lower coronavirus
fear and lower locus of control. Extant research has mostly
examined egoistic motivations (e.g., to reduce one’s chances of
getting a disease; Brunel and Nelson, 2000; or to improve one’s
current status; Schlosser and Levy, 2016) as the primary reason
for the effectiveness of self-interested messages and altruistic
motivations (e.g., to give back to the society; Schlosser and Levy,
2016; or to helpmake the world a better place for everyone,White
and Peloza, 2009) for the effectiveness of prosocial messages.
Because COVID-19 has a very high transmission rate and
an unbalanced impact on individuals, we suggest a different
motivation: the need for collective effort to combat the pandemic.
The more people obey preventive measures, the higher the
indirect protection is for others. Therefore, we predict that
a social distancing message with prosocial (vs. self-interested)
appeals will motivate people with lower (vs. higher) levels of
coronavirus fear and locus of control to a higher extent to comply
with the message and engage in helping behaviors, by inducing
the feeling of having joint responsibility to protect from the
disease. More formally stated:

H3a: The feeling of joint responsibility to protect from

coronavirus will mediate the moderated effect of message type by

coronavirus fear on how persuasive individuals find the message

to engage in social distancing.

H3b: The feeling of joint responsibility to protect from

coronavirus will mediate the moderated effect of message type by

coronavirus fear on how much the message motivates individuals

to help others.

H3c: The feeling of joint responsibility to protect from

coronavirus will mediate the moderated effect of message type

by the locus of control on how persuasive individuals find the

message to engage in social distancing.

H3d: The feeling of joint responsibility to protect from

coronavirus will mediate the moderated effect of message type

by the locus of control on how much the message motivates

individuals to help others.

Next, we present three studies to test the hypotheses. We
operationalize messages with prosocial and self-interested
appeals by using different pronouns in the message. Specifically,
we use the “our” pronoun to highlight that a social distancing
message benefits everyone in the society and the “your” pronoun
to highlight that the message benefits the individual only. It is
important to note that while prosocial message appeals may refer
to the benefits of one’s actions for other individuals expressing
altruistic values (e.g., “I want to help others”; Brunel and Nelson,
2000), they are also used to indicate the larger community
that includes the message recipient as well (e.g., “I help to
make the world a better place for everyone”; White and Peloza,
2009; Schlosser and Levy, 2016, “I have environmental concerns
because of the consequences for all people/the people in my
community”; Schultz, 2001; Schultz et al., 2005). In line with real-
life COVID-19 social distancing messages, we follow the latter
usage and imply “everyone in the community” in the prosocial
message condition.

OVERVIEW OF STUDIES

Each of the three studies includes an experiment that was created
by using Qualtrics online survey tool. In all studies, participation
was voluntary; informed consent was obtained, and participants
were assured that their responses would be kept confidential.

Studies use real-life “stay at home” and “social distancing”
declarations that emphasize the importance of message
compliance to protect from coronavirus. To increase the
representatives of the samples, we employed varied participant
groups with respect to their demographic and geographic
characteristics. Specifically, study 1 employed student
participants in exchange for partial course credit, and studies 2
and 3 recruited participants from a large online pool in return
for a monetary reward.

We used SPSS 19 to analyze the data and SPSS PROCESS
macro (version 3.14) for the moderation and mediation analyses.
This macro was developed by Hayes (2013), and it conducts
mediation analysis by using bootstrap methods. In each study,
we used this method with 5,000 bootstraps to test the mediation
hypothesis. The bootstrap method tests the significance of the
indirect effect of the independent variable on the dependent
variable through the mediator (Shrout and Bolger, 2002) and
detects the existence of the mediating effect when the confidence
interval (CI) for the indirect effect does not include zero
(MacKinnon et al., 1995; Wang et al., 2017).

STUDY 1

Study 1 explores the effect of using prosocial (vs. self-interested)
appeals in social distancing messages on persuading individuals
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to comply with the message (H1a) and motivating them to help
others (H2a).

Participants, Design, and Procedure
This study was conducted with 119 students (50 men, 67
women, meanage = 20.99 years, SD = 2.10 years; two
people did not reveal their age and gender information)
between April 22 and May 6, 2020, at a private university
in Turkey. One hundred thirteen participants (48 men,
65 women, meanage = 21.06 years, SD = 1.86 years)
remained in the data after attention checks. The study
was conducted in participants’ native language to make the
stimuli realistic and prevent any language-related barriers in
collecting data.

To manipulate the message type, a one-way between-subjects
design was used (message type: self-interested vs. prosocial).
Participants were randomly assigned to the manipulated
conditions in each study. Specifically, participants in the self-
interested (prosocial) message condition were given a message
that reads, “For your own (all our) health, stay at home.” A
coronavirus illustration was included in the flyers to delineate
the concept of the message (see Appendix for the stimuli). To
make sure that participants read and processed the message,
they were asked to write their thoughts in an open-ended
format (Rucker et al., 2011). Then, participants indicated how
persuasive they found the message, with two items (“How
persuasive did you find this message to stay at home?” and
“How convincing did you find this message to ensure self-
isolation?”; 1–7 = “not at all” to “very much”). We took
the average of these two items to create a composite score
of the persuasiveness of the message to self-isolate [r(113) =

0.85, p < 0.0001].
Next, participants indicated howmuch the message motivated

them to engage in the following acts (“To help those in need”;
“To share resources with other people”; and “To donate money
to those in need”; 1–7 = “not at all” to “very much”). We took
the average of these three items to create a composite score
of how much the message motivates individuals to help others
(Cronbach α = 0.95).

Participants completed the study by providing their age and
gender information.

Results
Persuasiveness of the Message to Self-Isolate
We conducted a one-way analysis of variance (ANOVA) to
test H1a. The results revealed that participants perceived the
prosocial message (meanprosocial = 4.54, SD = 1.34) as more
convincing to self-isolate and stay at home than the self-
interested message [meanself−interested = 3.58, SD = 1.64; F(1, 111)
= 11.70, p= 0.001, η2

p = 0.10].

How Much the Message Motivates Individuals to

Help Others
We conducted a one-way ANOVA to test H2a. The results
revealed that participants in the prosocial message condition
were more motivated to help others than those in the self-
interested message condition [meanprosocial = 4.25, SD = 1.74;

meanself−interested = 2.95, SD= 1.82; F(1, 111) = 15.01, p< 0.0001,
η
2
p = 0.12].
The results thus support the hypotheses proposed for study

1. The results show that when social distancing messages
use prosocial (vs. self-interested) appeals, people perceive the
message as more persuasive to self-isolate. Also, prosocial (vs.
self-interested) messages motivate people more to help others.

STUDY 2

Study 2 tests the effect of message type on persuading individuals
to engage in social distancing (H1a) and motivating individuals
to help others (H2a) by using a different participant group to
increase the external validity of the results. It also tests the role of
coronavirus fear (H1b and H2b) and the mediating mechanism
behind the proposed effects (H3a and H3b).

Participants, Design, and Procedure
This study was conducted on Prolific Academic, a UK-based
crowdsourcing platform for scientific research. We recruited
202 participants from the United States on May 26, 2020 (90
men, 111 women, meanage = 36.94 years, SD = 13.08 years;
one person did not reveal his/her gender and age information).
Message type was manipulated as in study 1 with one difference.
Messages were shown to participants in the form of a flier with
identical people icons (one person in the self-interested message
condition, four people in the prosocial message condition) rather
than coronavirus illustrations. People icons were added to the
flier to increase the strength of the manipulation. Seeing one (vs.
multiple) person icon(s) in the self-interested (prosocial) message
condition should ensure that “your own (all our)” pronoun is
used to imply the message recipient’s (everyone’s) well-being.

After reading the message and writing their thoughts about
it, participants indicated (1) how convincing they found the
message to stay at home (1–7 = “not at all” to “very much”)
and (2) how much the message motivated them to help others,
with the three items used in study 1 (Cronbach α = 0.91). Then,
participants responded to the following two items intended to
understand the extent to which they thought that protection
from coronavirus was everyone’s joint responsibility (“To what
extent did this message make you feel that protection from
coronavirus is a common responsibility of all people?” and “To
what extent did this message make you feel responsible for other
people’s well-being?”; 1–7 = “not at all” to “very much”). We
took the average of these items to create a composite score of
the feeling of joint responsibility to protect from coronavirus
[r(202)= 0.82, p < 0.0001].

Afterward, participants responded to the fear of coronavirus
scale (Ahorsu et al., 2020), which includes the following seven
items (“I am most afraid of coronavirus”; “It makes me
uncomfortable to think about coronavirus”; “My hands become
clammy when I think about coronavirus”; “I am afraid of losing
my life because of coronavirus”; “When watching news and
stories about coronavirus on social media, I become nervous”; “I
cannot sleep because I’m worrying about getting coronavirus”;
and “My heart races or palpitates when I think about getting
coronavirus”; 1–7 = “not at all” to “very much”). We took the
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FIGURE 1 | Effect of message type x fear of coronavirus on persuasiveness of the message to stay at home.

FIGURE 2 | Effect of message type x fear of coronavirus on how much the message motivates individuals to help others.

average of these items to create a composite score of fear of
coronavirus (Cronbach α = 0.90).

Participants completed the study by providing their age and
gender information.

Results
Persuasiveness of the Message to Stay at Home
We used PROCESS macro (model 1) to test H1a and
H1b. In this and the following study, the self-interested
(prosocial) message condition was coded as zero (one).
The effect of message type was positive (β = 1.33, SE
= 0.56, t = 2.37, p = 0.02). The prosocial message thus
was found more effective in convincing participants to
stay at home. The effect of fear of coronavirus was also

positive (β = 0.41, SE = 0.12, t = 3.39, p < 0.001);
this shows that when the fear increases, social distancing
messages, regardless of their appeal, are perceived as
more convincing.

Also, the two-way interaction between message type and fear
of coronavirus was marginally significant (β =−0.33, SE= 0.18,
t = −1.82, p = 0.07). Participants with low and medium levels
of coronavirus fear perceived the prosocial (vs. self-interested)
message as more convincing to stay at home (β low_fear = 0.82,
SElow_fear = 0.33, t = 2.50, p = 0.01; βmedium_fear = 0.50,
SEmedium_fear = 0.24, t = 2.06, p = 0.04). However, participants
with high levels of coronavirus fear found the messages equally
effective (βhigh_fear = −0.02, SEhigh_fear = 0.33, t = −0.05, p =

0.96; Figure 1).
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TABLE 1 | Regression results for the mediation analysis on persuasiveness of the

message to stay at home in study 2.

Effect β SE t

Direct effect of X on Y 0.10 0.47 0.21

Direct effect of Mo on Y 0.19 0.10 1.90*

Direct effect of X × Mo on Y −0.21 0.15 −1.43

Direct effect of Me on Y 0.55 0.05 10.17**

X is the message type (i.e., the independent variable), Mo is fear of coronavirus (i.e., the

moderator), Me is feeling joint responsibility to protect from coronavirus (i.e., the mediator),

and Y is persuasiveness of the message to stay at home (i.e., the dependent variable). X

× Mo is the moderated effect of message type on Y. *p < 0.1, **p < 0.01.

TABLE 2 | Regression results for the mediation analysis on how much the

message motivates individuals to help others in study 2.

Effect β SE t

Direct effect of X on Y 1.34 0.47 2.88**

Direct effect of Mo on Y 0.40 0.10 4.03**

Direct effect of X × Mo on Y −0.32 0.14 −2.22*

Direct effect of Me on Y 0.39 0.05 7.24**

X is the message type (i.e., the independent variable), Mo is fear of coronavirus (i.e., the

moderator), Me is feeling joint responsibility to protect from coronavirus (i.e., the mediator),

and Y is how much the message motivates individuals to help others (i.e., the dependent

variable). X × Mo is the moderated effect of message type on Y. *p < 0.05, **p < 0.01.

How Much the Message Motivates Individuals to

Help Others
We used PROCESS macro (model 1) to test H2a and H2b. The
effect of message type was positive (β = 2.21, SE= 0.51, t = 4.37,
p < 0.0001). The prosocial message thus motivated participants
more to help others. Additionally, the effect of fear of coronavirus
was positive (β = 0.56, SE = 0.11, t = 5.09, p < 0.0001); this
indicates that when coronavirus fear increases, social distancing
messages, regardless of their appeal, motivate individuals more to
help others.

Importantly, the two-way interaction between message type
and fear of coronavirus was significant (β =−0.40, SE= 0.16, t=
−2.49, p = 0.01). The prosocial message motivated participants
with low and medium (high) levels of coronavirus fear to help
others significantly (marginally) more than the self-interested
message (β low_fear = 1.58, SElow_fear = 0.30, t = 5.33, p < 0.0001;
βmedium_fear = 1.18, SEmedium_fear = 0.22, t = 5.44, p < 0.0001;
βhigh_fear = 0.55, SEhigh_fear = 0.30, t = 1.85, p= 0.07; Figure 2).

Feeling Joint Responsibility to Protect From

Coronavirus as the Mediator
We used PROCESS macro (model 1) to test how the message
type, fear of coronavirus, and their interaction affect the
mediator. The results revealed that the prosocial message created
a higher feeling of joint responsibility to protect from coronavirus
than the self-interested message (β = 2.23, SE = 0.60, t = 3.73,
p < 0.001). The fear of coronavirus also had a positive effect
on the mediator (β = 0.40, SE = 0.13, t = 3.09, p = 0.002).
However, the two-way interaction between message type and fear

of coronavirus was non-significant (β = −0.21, SE = 0.19, t =
−1.12, p= 0.26).

Mediation Analysis for Persuasiveness of the

Message to Stay at Home
We used PROCESS macro (model 5) to test H3a. The
results revealed that feeling joint responsibility to protect from
coronavirus had a significant effect on persuasiveness of the
message to stay at home (β = 0.55, SE = 0.05, t = 10.17, p
< 0.0001; see Table 1 for the regression analysis), and it is the
proposed mediating factor, as the 95% CI for the indirect effect
excluded zero (β = 0.84, SE= 0.16, CI= 0.53–1.17).

Mediation Analysis for How Much the Message

Motivates Individuals to Help Others
We used PROCESS macro (model 5) to test H3b. The
results revealed that feeling joint responsibility to protect from
coronavirus had a significant effect on how much the message
motivates individuals to help others (β = 0.39, SE = 0.05, t =
7.24, p < 0.0001; see Table 2 for the regression analysis), and it
is the proposed mediating factor, as the 95% CI for the indirect
effect excluded zero (β = 0.59, SE= 0.14, CI= 0.34–0.88).

In summary, the results support the hypotheses proposed
for study 2. The results show that social distancing messages
with prosocial (vs. self-interested) appeals are more effective in
driving message compliance and helping behavior. Moreover,
the effectiveness of the prosocial message is moderated by
fear of coronavirus. We predict that people with high levels
of coronavirus fear are more concerned about the negative
effects of the pandemic; hence, their base motivation to take
precautions against COVID-19 and to help others is higher.
Accordingly, the results show that people with high levels of
coronavirus fear find the two messages equally persuasive to
comply with social distancing; however, people with low and
medium levels of coronavirus fear are more convinced to comply
with social distancing messages that use prosocial (vs. self-
interested) appeals. Furthermore, our results show that prosocial
(vs. self-interested) messages motivate individuals with low and
medium levels of fear to help others more than those with high
levels of fear. These moderated effects of message type occur
because of feeling a collective responsibility in protecting from
the disease.

These results replicate the findings of study 1 by using
a different participant group and hence increase the
generalizability of the results. This study recruited participants
from a Western culture (United States), whereas study 1
had student participants from an Eastern culture (Turkey).
Demonstrating that social distancing messages with prosocial
(vs. self-interested) appeals are more persuasive in driving
compliance and motivating helping behavior in both
studies provides evidence that the results are robust across
different cultures.

STUDY 3

Study 3 aims to show that the locus of control creates a
boundary condition for the persuasiveness of different message
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FIGURE 3 | Effect of message type x locus of control on persuasiveness of the message to keep a physical distance with others.

appeals in driving message compliance (H1c) and motivating
helping behavior (H2c). Additionally, this study investigates the
mediating mechanism behind the moderated effect of message
type by the locus of control on persuasiveness of the message to
keep a physical distance with others (H3c) and helping others in
need (H3d).

Participants, Design, and Procedure
This study was conducted on Prolific Academic on August
20, 2020. Two hundred one people participated from the
United States (113 women, 88 men, meanage = 35.58 years, SD
= 12.48 years).

As in previous studies, we used a one-way between-
subjects design (message type: self-interested vs. prosocial). We
slightly changed the message type manipulation to increase
the generalizability of the results. Specifically, participants in
the self-interested (prosocial) message condition were given a
message that reads, “For your own (all our) health, keep your
physical distance with others.” WHO (2020b) characterized
COVID-19 as a pandemic on March 11, 2020. Shortly after
this announcement, many countries around the world declared
strict stay-at-home orders. Thus, in studies 1 and 2, which
were conducted in April and May, respectively, we used
the “stay at home” phrase in the messages. By midsummer,
many countries eased restrictions by replacing stay-at-home
warnings with social distancing recommendations. Because
study 3 was conducted in August 2020, we used the more
realistic “Keep your physical distance” phrase in the message
flier. Also, we used coronavirus illustrations as in study 1
(rather than people icons as in study 2) for a more stringent
manipulation of message type and to increase the robustness of
the results.

Unlike previous studies, participants did not provide their
thoughts about the message, but directly indicated the extent to
which the message convinced them to keep a physical distance

with two items (“How motivating did you find this message in
keeping a physical distance with others?” and “How persuasive
did you find this message in taking precautions against COVID-
19, such as wearing masks and social distancing?”; 1–7 =

“not at all” to “very much”). We took the average of these
two items to create a composite score of the persuasiveness
of the message to keep a physical distance [r(201) = 0.82,
p < 0.0001].

Participants then indicated how much the message motivated

them to help others, with the same three items that were used in

previous studies (Cronbach α = 0.91). They also reported how

much the message induced the feeling of joint responsibility to
protect from coronavirus, with three items. In addition to the
two items that were used in study 2, an additional item was
used to further delineate the importance of collective effort in
protecting from coronavirus: “To what extent did this message
make you feel that protection from COVID-19 is only possible
with collective effort of everyone?” (1–7 = “not at all” to “very
much”). The three items were averaged to create a composite
score of feeling joint responsibility to protect from coronavirus
(Cronbach α = 0.92).

Next, participants reported their locus of control by
responding to six items adapted from Rotter (1966) locus of
control scale (“People’s misfortunes result from the mistakes they
make”; “When I make plans, I am almost certain that I can make
themwork”; “By taking an active part in political and social affairs
the people can control world events”; “It is impossible for me to
believe that chance or luck plays an important role in my life”;
“Most misfortunes are the result of lack of ability, ignorance,
laziness, or all three”; and “What happens to me is my own
doing”; 1–7 = “not at all” to “very much”). We took the average
of these six items to create a composite score of locus of control
(Cronbach α = 0.72).

Finally, participants reported their age and
gender information.
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FIGURE 4 | Effect of message type x locus of control on how much the message motivates individuals to help others.

Results
Persuasiveness of the Message to Keep a Physical

Distance With Others
We used PROCESS macro (model 1) to test H1a and H1c. The
results showed a positive effect of message type (β = 2.36, SE
= 0.97, t = 2.42, p = 0.02). Thus, the prosocial message was
found more persuasive to keep a physical distance with others.
The effect of locus of control was also significant (β = 0.62, SE
= 0.18, t = 3.43, p < 0.001), showing that when locus of control
increases, persuasiveness of social distancingmessages, regardless
of message appeal, increases as well.

Importantly, the two-way interaction between message type
and locus of control was significant (β = −0.49, SE = 0.24, t =
−2.02, p = 0.04). Participants with low (medium) levels of locus
of control found the prosocial message significantly (marginally)
more persuasive to keep a physical distance with others than the
self-interested message (β low_control = 0.90, SElow_control = 0.32, t
= 2.80, p = 0.01; βmedium_control = 0.41, SEmedium_control = 0.23,
t = 1.80, p = 0.07). However, participants with high levels of
locus of control perceived the two messages as equally effective
(βhigh_control = 0.03, SEhigh_control = 0.30, t = 0.11, p = 0.91;
Figure 3).

How Much the Message Motivates Individuals to

Help Others
We used PROCESS macro (model 1) to test H2a and H2c. The
effect of message type was positive (β = 3.45, SE = 1.03, t =
3.42, p = 0.001), showing that the message with prosocial appeal
motivated participants more to help others. The effect of locus
of control was also positive (β = 0.88, SE = 0.19, t = 4.61,
p < 0.0001). Thus, when the locus of control increases, social
distancing messages, regardless of their appeal, motivate people
more to help others.

Furthermore, the two-way interaction between the message
type and the locus of control was significant (β = −0.71, SE
= 0.26, t = −2.78, p = 0.01). The prosocial message motivated
participants with low and medium levels of locus of control to
help othersmore than the self-interestedmessage did (β low_control

= 1.33, SElow_control = 0.34, t = 3.90, p< 0.001; βmedium_control =

0.62, SEmedium_control = 0.24, t = 2.56, p = 0.01). However, the
messages were equally effective in motivating helping behavior
for participants with high levels of locus of control (βhigh_control

= 0.07, SEhigh_control = 0.32, t = 0.21, p= 0.84; Figure 4).

Feeling Joint Responsibility to Protect From

Coronavirus as the Mediator
We used PROCESS macro (model 1) to test how the message
type, locus of control, and their interaction affect the mediator.
The results revealed that the prosocial message created a higher
feeling of joint responsibility to protect from coronavirus than
the self-interested message (β = 3.92, SE = 0.99, t = 3.95, p <

0.001). Also, locus of control had a positive effect on the mediator
(β = 0.73, SE = 0.18, t = 4.00, p < 0.001). Importantly, the two-
way interaction between message type and locus of control was
significant (β =−0.62, SE= 0.24, t =−2.55, p= 0.01).

Mediation Analysis for Persuasiveness of the

Message to Keep a Physical Distance With Others
To test H3c, we used PROCESS macro (model 8). The
results revealed that feeling joint responsibility to protect from
coronavirus had a significant effect on persuasiveness of the
message to keep a physical distance with others (β = 0.63, SE
= 0.05, t = 11.82, p < 0.0001; see Table 3 for the regression
analysis), and it is the proposed mediating factor, as the 95% CI
for the index of moderated mediation excluded zero (index =

−0.40, SE= 0.15, CI=−0.70 to−0.10).
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TABLE 3 | Regression results for the mediation analysis on persuasiveness of the

message to keep a physical distance with others in study 3.

Effect β SE t

Direct effect of X on Y −0.13 0.78 −0.17

Direct effect of Mo on Y 0.15 0.14 1.08

Direct effect of X × Mo on Y −0.09 0.19 −0.48

Direct effect of Me on Y 0.63 0.05 11.82*

X is the message type (i.e., the independent variable), Mo is locus of control (i.e., the

moderator), Me is feeling joint responsibility to protect from coronavirus (i.e., the mediator),

and Y is persuasiveness of the message to keep a physical distance with others (i.e., the

dependent variable). X × Mo is the moderated effect of message type on Y. *p < 0.01.

TABLE 4 | Regression results for the mediation analysis on how much the

message motivates individuals to help others in study 3.

Effect β SE t

Direct effect of X on Y 1.42 0.93 1.52

Direct effect of Mo on Y 0.50 0.17 2.89**

Direct effect of X × Mo on Y −0.38 0.23 −1.71*

Direct effect of Me on Y 0.52 0.06 8.05**

X is the message type (i.e., the independent variable), Mo is locus of control (i.e., the

moderator), Me is feeling joint responsibility to protect from coronavirus (i.e., the mediator),

and Y is how much the message motivates individuals to help others (i.e., the dependent

variable). X × Mo is the moderated effect of message type on Y. *p < 0.1, **p < 0.01.

Mediation Analysis for How Much the Message

Motivates Individuals to Help Others
To test H3d, we used PROCESS macro (model 8). The
results revealed that feeling joint responsibility to protect from
coronavirus had a significant effect on how much the message
motivates individuals to help others (β = 0.52, SE = 0.06, t =
8.05, p < 0.0001; see Table 4 for the regression analysis), and it
is the proposed mediating factor, as the 95% CI for the index of
moderated mediation excluded zero (index = −0.32, SE = 0.13,
CI=−0.60 to−0.08).

Study 3 demonstrates that the locus of control moderates
the effect of message type on how persuasive individuals find
a social distancing message to keep a physical distance with
others and also to help others. Because people with high levels
of locus of control believe that they are able to control what
happens around them, they are more likely to be intrinsically
motivated to take actions to combat the disease. Consequently,
the results demonstrate that people with high levels of locus of
control do not react differently to social distancing messages with
different appeals in terms of message compliance and helping
others. However, social distancing messages framed around
prosocial (vs. self-interested) appeals are more persuasive to drive
compliance and motivate helping behavior among people with
low and medium levels of locus of control as prosocial messages
increase their feelings of having joint responsibility to protect
from the pandemic. The results thus support the hypotheses
proposed for study 3.

GENERAL DISCUSSION

Maintaining physical distance and direct contact among
individuals has been the key means for preventing the spread
of the devastating COVID-19 outbreak. As the mounting
academic work reflects, government entities, businesses, non-
governmental organizations, and health authorities must join
forces to convey the importance of keeping physical distance to
citizens around the globe. Given that it may take up to a few years
until a vaccine is fully distributed and administered (Lurie et al.,
2020), social distancing will maintain its position as one of the
most important control mechanisms during the pandemic.

Accordingly, we are responding to urgent calls to find the
most effective ways to convey social distancing messages to the
public. By using realistic messages at different phases of the
pandemic (beginning and midsummer), we explore the effect of
using prosocial vs. self-interested appeals on evaluations of the
message in two substantial domains: message compliance and
helping behavior.

This research specifically contributes to the academic work
on prosocial vs. self-interest motivations, message compliance,
and helping behavior. Our theoretical contributions can be
summarized as follows: (1) an increasing amount of academic
work is undertaken to explore the factors that influence the
effectiveness of social distancing messages. It is still not clear
whether it is better to make personal benefits or social benefits
central in developing social distancing messages. Our results
suggest that prosocial messages that emphasize benefits for
everyone in society are more effective than self-interested
messages that emphasize benefits for the individual, in driving
message compliance. (2) Identifying the factors that motivate
individuals’ helping behavior is especially important during the
pandemic as many people are in dire need of community
support. To the best of our knowledge, this is the first study
that explores how preventive social distancing messages can
indirectly influence citizens’ helping behavior toward each other.
Specifically, we demonstrate that social distancing messages
with prosocial appeals can motivate helping behavior (such
as by sharing one’s resources and donating money) more
than those with self-interested appeals. (3) We explore fear of
coronavirus as a moderating variable in how individuals evaluate
social distancing messages. We demonstrate that individuals
with low and medium levels of coronavirus fear are more
influenced by prosocial (vs. self-interested) messages in following
social distancing recommendations and also in helping others.
However, people with high levels of fear do not react differently to
messages with different appeals in terms of message compliance.
Also, our results show that prosocial (vs. self-interested)messages
motivate individuals with low and medium levels of fear to help
others more than those with high levels of fear. (4) We explore
the locus of control as another moderating variable. Our findings
show that individuals with low and medium levels of locus of
control are more influenced by prosocial (vs. self-interested)
messages in following social distancing recommendations and
also in helping others. However, people with high levels of locus
of control do not react differently to different message appeals in
terms of message compliance or helping behavior. (5) Finally, we
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TABLE 5 | Summary of all findings in studies 2 and 3.

Study 2 Message type Low

coronavirus

fear

Medium

coronavirus

fear

High

coronavirus

fear

Confidence

interval for the

mediation

analysis

H1a, H1b, and

H3a are supported

Message

compliance DV

β = 1.33, SE =

0.56, t = 2.37**

β = 0.82, SE =

0.33, t = 2.50**

β = 0.50, SE =

0.24, t = 2.06**

β = −0.02, SE

= 0.33, t =

−0.05

0.53 to 1.17

H2a, H2b, and

H3b are supported

Helping DV β = 2.21, SE =

0.51, t = 4.37***

β = 1.58, SE =

0.30, t = 5.33***

β = 1.18, SE =

0.22, t = 5.44***

β = 0.55, SE =

0.30, t = 1.85*

0.34 to 0.88

Study 3 Message type Low locus of

control

Medium locus

of control

High locus of

control

Confidence

interval for the

mediation

analysis

H1a, H1c, and

H3c are supported

Message

compliance DV

β = 2.36, SE =

0.97, t = 2.42**

β = 0.90, SE =

0.32, t = 2.80**

β = 0.41, SE =

0.23, t = 1.80*

β = 0.03, SE =

0.30, t = 0.11

−0.70 to −0.10

H2a, H2c, and

H3d are supported

Helping DV β = 3.45, SE =

1.03, t = 3.42***

β = 1.33, SE =

0.34, t = 3.90***

β = 0.62, SE =

0.24, t = 2.56**

β = 0.07, SE =

0.32, t = 0.21

−0.60 to −0.08

*p < 0.1, **p < 0.05, ***p < 0.01.

investigate why creating prosocial (vs. self-interested) messages is
more persuasive in motivating compliance and helping behavior
among people with low and medium levels of fear of coronavirus
and locus of control. Because fighting against the COVID-
19 pandemic requires social solidarity, the moderated effect
of message type on message compliance and helping others
occurs through the feeling of joint responsibility to protect from
coronavirus (see Table 5 for a summary of all findings).

Our findings provide clear implications for public
policymakers, managers, and communication experts.
Policymakers often ask whether a communication message
should speak to the individual or the larger community to
maximize the persuasive impact of a message. Social distancing
was one of the key preventive measures in many past disease
epidemics as well, such as the Spanish flu pandemic (Glass et al.,
2006). Hence, such control policies may be in place during
other contagious diseases we might face in the future. This
necessitates policymakers to be more prepared in responding to
these contagious diseases. Because of the ease of implementation
of the language used in public health messages, our findings
provide solid and quickly implementable suggestions on how
to increase the persuasiveness of social distancing messages.
Moreover, the literature on prosocial behavior shows that helping
others increases the recipient’s and the giver’s well-being and
happiness (e.g., Anik et al., 2009; Rudd et al., 2014). From the
perspective of policymakers, framing the publicly conveyed
social distancing messages around social benefits by slightly
changing the pronouns used in the message can motivate
individuals’ willingness to help one another, and as a result, may
contribute to the society’s overall well-being.

Ourmoderation analyses show that social distancingmessages
do not influence everyone in the same way. People with low and
medium levels of coronavirus fear and locus of control are shown
to be more attentive to and influenced by prosocial messages
than self-interested messages. On the other hand, people with

high levels of coronavirus fear and locus of control are more
inclined to take precautionary measures intrinsically, at the base
level. Based on this, messages may be tailored differently in
geographic locations where the number of cases is relatively low,
and presumably, so is the level of fear in society. Moreover,
prosocial messages that are designed for places with a lower
number of cases may highlight one’s ability to control his/her
situation by taking action against the disease. For example,
a message that emphasizes the uncontrollable transmission
pace of COVID-19 may induce fear. The same message may
highlight how one is able to control the transmission of the
disease by keeping a physical distance. As a result, people’s
motivation to take precautions and willingness to help others can
be increased.

Limitations and Future Research
Our research has some limitations. Although we used realistic
social distancing messages and tested our hypotheses with
geographically and demographically varied participant groups
in multiple languages and at different phases of the pandemic,
our findings rely on self-reports obtained by online surveys.
Therefore, we are limited in exploring participants’ intentions
rather than actual behaviors. To increase the external validity of
our findings, testing the proposed hypotheses in a field study
by evaluating citizens’ actual responses to different messages
would be fruitful. Although statistically sufficient, we also had
a limited number of participants because of conducting online
experiments; 119 participants in study 1, which used student
respondents; and 202 and 201 participants in studies 1 and 3,
which used an online participant pool. Additionally, in testing
our hypotheses, we specifically measured “how persuasive and
motivating” the messages were on willingness to self-isolate, keep
a physical distance, and help others. Using more direct measures
of the dependent variables could reduce the intention–behavior
gap that might have occurred.
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Across three studies, we manipulated prosocial vs. self-
interested motives by using different pronouns (“our” vs.
“your”) in the message. In study 2, we added people icons
as visuals to the flier design to strengthen the message
type manipulation. Specifically, one (four) person icon(s) was
(were) used in self-interested (prosocial) message condition.
Importantly, people icons were not used in other studies, and
the results were replicated. Also, we asked participants to
write their thoughts about the message in studies 1 and 2.
Although this procedure is widely employed in experimental
research (Rucker et al., 2011), people do not get asked to
elaborate on their thoughts about a public health message
in real life. However, they often get exposed to a message
multiple times and hence are likely to process the message
better compared to an experimental setting where only one
exposure is provided. Regardless, we believe that study 3, which
presented messages with different pronouns without using any
manipulation strengthening methods, provides a more stringent
and realistic test of the proposed effects. Moreover, while we used
words and visuals in the form of written flyers to manipulate
message type, future research can explore whether our findings
will apply to spoken language (rather than written language),
by manipulating the framing of health professionals’ speeches
(in which case the participants will hear rather than read
the messages).

Further research can explore whether using descriptive norm
appeals in a message (i.e., mentioning how most people behave
in a situation; Cialdini et al., 1991) can influence persuasiveness
of a social distancing message. Research in diverse domains has
shown that knowing about others’ actions in similar situations
can significantly impact how an individual conforms to the
descriptive norm (e.g., Goldstein et al., 2008). Accordingly,
it is worth exploring how highlighting that the majority of
citizens obey the physical distancing measures in the message can
increase individuals’ tendency to comply.

Finally, while we specifically focus on social distancing
measures in this research, our findings may generalize to
the communication of other preventive health measures, such
as maintaining personal hygiene, washing hands frequently,
or wearing masks. Further studies may test whether our
hypotheses will similarly influence the interpretation of different
communication messages that aim to limit the spread of
epidemic diseases.
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Research suggests political identity has strong influence over individuals’ attitudes and
beliefs, which in turn can affect their behavior. Likewise, firsthand experience with an
issue can also affect attitudes and beliefs. A large (N = 6,383) survey (Pew Research and
Ipsos W64) of Americans was analyzed to investigate the effects of both political identity
(i.e., Democrat or Republican) and personal impact (i.e., whether they suffered job or
income loss) on individuals’ reactions to the COVID-19 pandemic. Results show that
political identity and personal impact influenced the American public’s attitudes about
and response to COVID-19. Consistent with prior research, political identity exerted a
strong influence on self-reports of emotional distress, threat perception, discomfort with
exposure, support for restrictions, and perception of under/overreaction by individuals
and institutions. The difference between Democrats and Republican responses were
consistent with their normative value differences and with the contemporary partisan
messaging. Personal impact exerted a comparatively weaker influence on reported
emotional distress and threat perception. Both factors had a weak influence on
appraisal of individual and government responses. The dominating influence of political
identity carried over into the bivariate relations among these self-reported attitudes and
responses. In particular, the appraisal of government response divided along party
lines, tied to opposing views of whether there has been over- or under-reaction to
the pandemic. The dominance of political identity has important implications for crisis
management and reflects the influence of normative value differences between the
parties, partisan messaging on the pandemic, and polarization in American politics.

Keywords: COVID, pandemic, political identity, attitude, belief, polarization, personal impact

INTRODUCTION

Amidst a polarized political climate (Jacobson, 2013; Doherty, 2014; Hare and Poole, 2014; Dunlap
et al., 2016; Garimella and Weber, 2017), the coronavirus disease 2019 (COVID-19) pandemic has
swept across the United States (US). As of the 24th of August 2020, the US reported over 5.5 million
cases and 175,000 deaths due to COVID-19 (Centers for Disease Control and Prevention, 2020).
The impact of the pandemic is widespread, felt not only in terms of lives lost but also in terms of
psychological harm (Centers for Disease Control and Prevention, 2020; Cullen et al., 2020; Serafini
et al., 2020) and economic loss (Baker et al., 2020; Fernandes, 2020; Soucheray, 2020), with 20.6
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million lost jobs in the US through the early months of the
pandemic. The widespread impact of the pandemic has placed
it in direct competition with partisan messaging and political
identity in shaping the public’s attitudes toward COVID-19 and
appropriate response measures.

The COVID-19 pandemic poses unique and difficult
management challenges. The disease, caused by severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2;
Coronaviridae Study Group of the International Committee
on Taxonomy of Viruses, 2020), produces several flu-like
symptoms, such as coughing (often with sputum), shortness of
breath, muscle aches, and fevers (Centers for Disease Control
and Prevention, 2020). Typically, the most acute and deadly
symptoms are the associated respiratory illnesses (World Health
Organization [WHO], 2020), especially prevalent in older
populations and those with compromised immune systems. Like
other flu viruses, these respiratory symptoms are also its primary
means of transmission, spreading primarily through droplets
expelled by coughing and sneezing. The combination of factors
makes the virus both highly contagious and potentially deadly.
Further complicating matters is the possibility of asymptomatic
spread (Anguelov et al., 2020; del Rio and Malani, 2020)
and the possibility of limited immunity and vulnerability to
reinfection (Batisse et al., 2020; Roy, 2020). The combination
of factors necessitated a swift response from institutions
and organizations under conditions of great uncertainty and
accountability pressures.

Political Identity and Attitudes About
COVID-19
Whereas mixed political messaging marked the initial stage of
the pandemic, clearer lines were quickly drawn, and polarization
of party elites and the masses followed (Hong and Kim,
2016; Jiang et al., 2020). Much of the divide concerns the
perceived threat of COVID-19 and the purported costs and
benefits of its management. Specifically, there is a divide over
the implementation and extent of response measures such as
mask wearing, social distancing, and lockdown procedures. The
Democratic Party emphasized the threat of the virus (Pickup
et al., 2020) and the potential benefits of broad restrictions—
namely, lower cases, transmission, and deaths (Best and Boice,
2020; de Bruin et al., 2020; Hsiang et al., 2020)—as exceeding
the economic costs (Green et al., 2020). By comparison, the
Republican Party de-emphasized the threat of the virus (Pickup
et al., 2020) and highlighted the potential cost of broad
restrictions—such as job loss, psychological harm, and delayed
treatment of non-COVID related illnesses (Baldwin and Weder,
2020; McKee and Stuckler, 2020)—as outweighing the benefits of
broad restrictions (Atlas et al., 2020).

Normative Value Differences
The relationship between attitudes, beliefs and political identity
is complex. Individual differences in values or biases, such as
negativity biases (Hibbing et al., 2014; Lilienfeld and Latzman,
2014), may drive the development of political identity, or people
may also be encouraged to adopt values preferred by their
ingroup (Tajfel and Turner, 1979; Huddy and Bankert, 2017). Of

particular note given the pathogenic salience of the COVID-19
pandemic is the relationship between the “behavioral immune
system,” a postulated set of behavioral adaptations which mitigate
disease severity, and political conservatism (Schaller and Park,
2011; for meta-analysis see Terrizzi et al., 2013). A strong
behavioral immune system, hallmarked by disgust sensitivity
and a strong ingroup preference, is positively associated with
conservatism. However, pandemic mitigation strategies place this
preference in direct conflict with aforementioned Republican
messaging and normative values that emphasize individual
freedom, government non-intervention, and economic costs.

Another factor to consider is research suggesting conservatism
is associated with subjective perceptions of threat (Jost et al.,
2003, 2017), particularly as it pertains to mortality salience.
Subjective perceptions of threat, real or imagined, can produce
emotional distress or, if the threat is imagined or overblown,
anxiety (American Psychiatric Association, 2013). Likewise,
a longstanding finding is that anxiety is associated with
enhanced orienting to perceived threats (Posner, 1980; Bar-
Haim et al., 2007; Cisler et al., 2009), further suggesting the
two experiences are closely related. Importantly, the research
does not imply that Republicans ought to perceive COVID-
19 to be a greater threat than Democrats, nor does it predict
they ought to experience greater anxiety. It does suggest,
however, that to the extent they do perceive threat or experience
emotional distress, they ought to be more strongly motivate to
mitigate that fear than Democrats. Combined with normative
emphasis on individuality and personal freedoms, Republicans
support for various COVID-19 mitigation measures be strongly
related to personal, subjective assessment of the threat posed
by the pandemic.

The Role of Partisan Messaging
Regardless of how individuals arrive at their political identity,
however, partisan messaging can strongly affect subsequent
attitudes and beliefs of affiliated persons (Cohen, 2003; Ward
and Tavits, 2019; Pennycook et al., 2020). Even issues that
initially seem to lack partisan content often divide along partisan
lines. Indeed, political identity plays an obvious and powerful
role in shaping the beliefs attitudes of the public (Tajfel and
Turner, 1979; Huddy, 2001; Van Bavel and Pereira, 2018; Iyengar
et al., 2019; Ward and Tavits, 2019). The attitudes tied to these
beliefs frequently become more entrenched over time, creating
a feedback loop that increases polarization among both party
elites and the public.

Unsurprisingly, research shows that public opinion about
COVID-19 has likewise polarized along political party lines
(Allcott et al., 2020; Calvillo et al., 2020; Jiang et al., 2020),
reflected both offline and in social media analysis (Panda et al.,
2020). The views of the public have aligned with worries about
the virus and economy espoused by Democrats and Republicans,
respectively. An ABC News/Ipsos poll conducted in early May,
2020 revealed that Republicans and Democrats have opposing
views on the opening of the economy, with 35% versus 92%
respectively opposing an immediate re-opening (Soucheray,
2020). These results are aligned with a separate poll conducted
in the same month by CNBC/Change Research in which 97% of
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Democrats compared to 39% of Republicans were significantly
worried about the virus (Pramuk, 2020).

The alignment of individual attitudes with partisan identity
posed challenges for its management. Research suggests political
identity may influence willingness to engage in ostensibly risky
behavior (Makridis and Rothwell, 2020; van Holm et al., 2020) as
well as willingness to respect and adhere to policies surrounding
management of the virus (Allcott et al., 2020; Brzezinski et al.,
2020). This poses a problem for the effective disaster management
(Baum, 2011; Gregory, 2016). Understanding how political
identity shaped early perceptions of and reactions to COVID-19
is therefore of use to future pandemic management efforts.

Personal Experience in Attitude
Formation
It seems both intuitive and uncontroversial to state that firsthand
experience with an event or issue can alter ones’ beliefs and
attitudes about that event or issue. The significant spread of
COVID-19, even as early as March of 2020 (Centers for Disease
Control and Prevention, 2020) affected many individuals and
families across the US, both in terms of health effects and
job loss. One might expect that individuals personally affected
by the pandemic would react differently and develop different
attitudes regarding the appropriate response. For instance, we
might expect that individuals who suffered personally from
COVID-19 would report more negative emotions and greater
COVID-19-related threat perceptions than individuals who were
not personally affected. Personal experience may even be strong
enough to override or neutralize the effects of political identity
(Bernstein, 2005; Strauss, 2009; Bernstein and Taylor, 2013;
Hersh, 2013).

Indeed, personal experience with crises can affect political
identity and participation. For instance, research suggests
personal experience of poverty can influence belief about the
government’s responsibilities (Noone et al., 2012). Victimization
in violent crime can influence political participation and attitudes
regarding the justice system (Bateson, 2012; Hersh, 2013). In a
similar vein, experience with environmental disasters plausibly
linked to climate change can influence attitudes regarding
institutional responsibility for climate change (Akerlof et al.,
2013; Myers et al., 2013; Unsworth and Fielding, 2014). However,
much like facts, personal experience may not always be sufficient
to shift deeply held ideological beliefs or political identity
(Ogunbode et al., 2017).

Purpose and Hypotheses
Critically, we know of no study that has directly compared the
effects of political identity and personal experience in shaping
attitudes and beliefs regarding a crisis. Populations directly
affected by crises are rarely large enough, diverse enough, or
random enough to make such comparisons. However, increasing
polarization combined with the COVID-19 pandemic has created
a substantial cross-section of individuals affiliated with both
major US political parties who either report having or not
having been directly affected by the pandemic. These individuals
are distributed over many states and a large geographical area.

This unique combination of factors provides an effective means
for directly comparing the effects of political identity and
personal experience on psychological responses to the COVID-
19 pandemic.

To examine how political identity and personal impact (i.e.,
job or income loss)1 shaped early attitudes about COVID-19,
we examined the US public’s early reactions as a factor of
both political identity and personal impact. We used publicly
available data from the Pew Research Center in consultation with
Ipsos. We were interested in whether and to what extent each
factor influenced individuals’ emotional distress, perceptions of
pandemic threat, behavioral responses to the pandemic, support
for restrictions, and assessments of the government responses
to the pandemic. We were also interested in comparing the
effect size of each factor, and whether one was markedly
stronger than another. Our primary set of hypotheses held
that that both political identity and personal impact play a
role in shaping perceptions of and reactions to the COVID-
19 pandemic, as well as the relationship between perceptions
and reactions. However, we hypothesize the effects of political
identity will be more consistent and larger than personal impact
across a range of attitudes and responses. Broadly, we predicted
that both Democrats and those personally impacted by the
pandemic would exhibit greater emotional threat responses,
discomfort, support for restrictions, and evaluate the government
response more poorly. These results would reflect a rational
response to personal impact, and also be consistent with both
normative differences in partisan values as well as partisan
messaging on the topic.

As a second aim, we also examined how the relationship
between attitudes about COVID-19 differed as a function of
both personal impact and political identity. We hypothesized that
both political identity and personal impact would influence the
relationship between emotional distress, perceptions of threat,
behavioral responses to the pandemic, support for restrictions,
and assessment of the government’s response. However, in line
with our earlier hypothesis about main effects, we predicted
that political identity would have a larger effect. Specifically,
we predict that Republicans’ emotional distress and threat
perception will be more strongly correlated with each other
and with behavioral discomfort, support for restrictions, and
evaluation of government response. Furthermore, because of the
differing normative values between Democrats and Republicans,
we predict that the relationships between our variables will be
defined by perceptions of government under-reaction and over-
reaction, respectively.

MATERIALS AND METHODS

Survey Data
We used the Wave 64 survey developed by the Pew Research
Center in consultation with Ipsos. The survey was conducted

1Although we were prescriptively interested in the personal experience of having
contracted and experienced COVID-19, this data was not available in the survey
data analyzed.
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between March 19 and March 24, 2020. The survey contains
a representative sample of the US population totaling 11,537
participants: 45% male and 55% female; 11.2% of participants
aged 18–29, 32.9% aged 30–39, 30.0% aged 50–64, and 25.9% aged
65+. A majority (55.4%) of participants were college graduates or
at a higher educational level, 29.9% had some college experience,
and 14.6% had at most a high school degree. The dataset and
full documentation on data-collection procedures are available
online from the Pew Research Center (Pew Research Center,
2020).

Grouping Variables
We created two grouping variables to contrast group-level
perceptions of COVID-19. The grouping variables were
based on Pew survey questions regarding their political
affiliation or leaning and whether participants had been affected
by the pandemic.

Political identity was measured by asking participants, “In
politics today, do you consider yourself a”: (a) “Republican,”
(b) “Democrat,” (c) “Independent,” and (d) “Something else.”
Participants who answered (c) or (d) were asked a follow-up
question, “As of today do you lean more to. . .” the Republicans
or to the Democrats. To avoid ambiguity in the interpretation of
political identity, we opted to include only those respondents who
answered (a) or (b) to the initial question, excluding individuals
who identified as independents or merely leaning toward one
party or another.

Personal impact was measured by asking participants, “For
each of the following, indicate whether or not is it something
that happened to YOU OR SOMEONE IN YOUR HOUSEHOLD
because of the coronavirus outbreak” (a) “been laid off or lost
a job” and (b) “had to take a cut in pay due to reduced hours
or demand for your work.” Participants provided either a “yes”
or “no” response to each question. We created a group-level
variable by coding participants who responded “no” to both items
as 0 and those who responded “yes” to either question or both
questions as 12.

Response Scales
We computed six response scales to measure participants’
perceptions of, and responses to, the COVID-19 pandemic. The
scales were based on 36 items from six related, grouped sets of a
questions in the Pew survey pertaining to the effect of COVID-
19 on participants’: (1) emotional response, (2) threat response,
(3) discomfort with various activities, (4) support for government
restrictions, (5) evaluation of public response, and (6) evaluation
of public under- or over-reaction. These groupings served as the

2We treated this variable as binary rather than additive or ordinal because we
were concerned about the response characteristics of the population. Because
the question does not distinguish between ‘YOU’ or ‘SOMEONE IN YOUR
HOUSEHOLD,’ nor the number of earners in the household, several hypotheticals
arise which complicate interpretation. Consider that a two-person household
where both adults lost their jobs might answer “yes” to (a) and “no” to (b), whereas
a similar household where one adult lost a job and the other lost hours may answer
“yes” to both, despite the fact the former household is clearly worse off. Consider
also a person may answer “yes” to both questions if they believed losing a job
qualified as taking a pay cut, or a single-income family household in which the
sole earner lost their job.

bases for deriving our response scales. To improve the quality of
our analyses, we used a combination of manual scale purification
and confirmatory factor analyses (CFA) techniques to ensure
meaningful interpretation of the results.

The creation of the response scales involved four steps. The
first step was scale purification, which involved the a priori
elimination of items unrelated to our concepts of interest. We
re-coded and reverse coded items as needed during this step to
achieve consistent ordinal coding of items. The second step was a
CFA of the remaining sets of items to ascertain unidimensionality
(Flake et al., 2017). We eliminated items with poor factor loading
(<0.50) on their respective latent variables during this step. The
third step was to assess the invariance of our baseline model
across each of our two grouping variables, political identity and
personal impact. The fourth step was to derive standardized
scores for each of our response scales to use in further analyses.

All CFA were conducted using the lavaan package in rStudio
(Rosseel, 2012). We used polychoric correlations for our ordinal
variables (Olsson, 1979; Drasgow, 1986; Holgado-Tello et al.,
2010), robust diagonally weighted least sum for our estimator,
and the bounds constrained quasi-Newton optimization method.
Our criteria for good model fit was a significant χ2 test of fit,
a comparative fit index (CFI) ≥ 0.90, a Tucker Lewis index
(TLI) ≥ 0.95, a root mean square error of approximation
(RMSEA) ≤ 0.08, and a standardized root mean square residual
(SRMR) ≤ 0.08. The reliability of the response scales was
ascertained using ωt (McDonald, 1999; Revelle and Condon,
2019).

To test for invariance across each of our two grouping
variables, we followed the four-step approach recommended
by Bowen and Masa (2015) for ordinal items, with the
addition of a strict invariance test. We first ascertained that the
configural model provided a good fit. We then compared it to
a weak factorial (or metric) model where factor loadings were
constrained to be equal across groups (in addition to the model
configuration); next, a strong factorial (or scalar) invariance
model where the factor thresholds were constrained to be equal
across groups (in addition to factor loadings and the model
configuration); finally, a strict (or uniqueness) invariance model
where the residuals were constrained to be equal across groups (in
addition to factor thresholds, loadings, and model configuration).
Because the large sample makes significant χ2 difference test
results trivial, we accepted the alternative hypothesis of non-
invariance if two conditions are met: a significant χ2 difference
test (Satorra and Bentler, 2010) and a significant decrement
in critical model fit indices for nested, more restricted models
(either 1CFI < –0.010 or 1RMSEA < –0.010; Cheung and
Rensvold, 2002; Chen, 2007; Meade et al., 2008; Putnick and
Bornstein, 2016).

Test results for χ2 and fit indices for each of our CFA models
are shown in Table 1. Factor loadings and reliability measures
for our initial model are shown in Table 2. Factor loadings and
reliability measures for the baseline model (at the end of step
2) are shown in Table 3. Results of the invariance tests are
shown in Table 4. Following the elimination of items with poor
factor loadings in step 2, the final baseline six response scale
model provided a good and reliable fit for the data. Invariance
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TABLE 1 | Unidimensionality and reliability analyses for the 6 response scale model.

Goodness of Fit Test Fit Indices

Model χ 2 df p CFI TLI RMSEA (90% CI) SRMR

Initial 8474.58 260 <0.001 0.903 0.903 0.070 (0.069,0.072) 0.093

Baseline 2771.39 194 <0.001 0.967 0.967 0.046 (0.044,0.047) 0.056

Invariance by identity

Configural 2899.62 388 <0.001 0.971 0.966 0.045 (0.044,0.047) 0.063

Metric 3218.68 404 <0.001 0.968 0.963 0.047 (0.045,0.048) 0.070

Scalar 3356.46 415 <0.001 0.966 0.962 0.047 (0.046,0.049) 0.064

Strict 3356.46 415 <0.001 0.966 0.962 0.047 (0.046,0.049) 0.064

Invariance by Impact

Configural 2913.29 388 <0.001 0.973 0.968 0.045 (0.044,0.047) 0.058

Metric 2754.90 404 <0.001 0.975 0.971 0.043 (0.041,0.044) 0.058

Scalar 2941.40 415 <0.001 0.973 0.970 0.044 (0.042,0.045) 0.058

Strict 2941.40 415 <0.001 0.973 0.970 0.044 (0.042,0.045) 0.058

TABLE 2 | Factor reliability and loadings for the initial six response scale model.

Factor ω t Item Std. Estimate SE z p (>| z|)

EMOTION 0.95 a 0.809 0.010 84.58 <0.001

b 0.853 0.010 89.02 <0.001

c 0.667 0.012 58.02 <0.001

d 0.459 0.014 32.53 <0.001

THREAT 0.61 a 0.923 0.013 68.55 <0.001

b 0.673 0.013 51.59 <0.001

c 0.532 0.024 21.98 <0.001

EXPOSURE 0.93 a 0.711 0.011 62.71 <0.001

b 0.960 0.008 113.87 <0.001

c 0.915 0.015 62.74 <0.001

d 0.781 0.010 74.82 <0.001

e 0.796 0.010 78.30 <0.001

RESTRICTION 0.92 a 0.425 0.031 13.66 <0.001

b 0.864 0.008 115.00 <0.001

c 0.937 0.008 113.04 <0.001

d 0.934 0.009 98.37 <0.001

e 0.914 0.010 91.63 <0.001

f 0.968 0.006 151.63 <0.001

g 0.695 0.012 59.93 <0.001

RESPQUAL 0.82 a 0.437 0.013 32.68 <0.001

b 0.822 0.008 96.96 <0.001

c 0.861 0.009 98.97 <0.001

d 0.555 0.011 52.36 <0.001

RESPCAL 0.86 a 0.890 0.007 124.92 <0.001

b 0.839 0.007 119.92 <0.001

tests revealed the configural models provided a good fit for the
data. Invariance tests unambiguously supported the hypothesis
of strict invariance for the personal impact grouping variable,
with neither a significant χ2 nor a significant decrement in
model fit indices. For political identity increasing invariance
restrictions produced significant differences in χ2 values at
each step, providing some evidence for non-invariance across
the grouping variable. However, our restricted models did not
significantly worsen the fit according to either our 1CFI or

TABLE 3 | Factor reliability and loadings for the final six response scale model.

Factor (ω t) ω t Item Std. Estimate SE z p (>| z|)

EMOTION 0.96 a 0.816 0.011 77.04 <0.001

b 0.867 0.011 81.13 <0.001

c 0.678 0.012 57.75 <0.001

THREAT 0.62 a 0.923 0.014 68.12 <0.001

b 0.676 0.013 51.83 <0.001

c 0.624 0.024 21.56 <0.001

EXPOSURE 0.93 a 0.711 0.011 62.75 <0.001

b 0.961 0.008 114.13 <0.001

c 0.916 0.015 62.98 <0.001

d 0.780 0.010 74.37 <0.001

e 0.796 0.010 78.03 <0.001

RESTRICTION 0.95 b 0.864 0.008 113.99 <0.001

c 0.937 0.008 113.02 <0.001

d 0.933 0.010 97.97 <0.001

e 0.913 0.010 91.24 <0.001

f 0.968 0.006 151.57 <0.001

g 0.690 0.012 59.23 <0.001

RESPQUAL 0.80 b 0.856 0.008 100.70 <0.001

c 0.867 0.009 99.49 <0.001

d 0.503 0.011 44.30 <0.001

RESPCAL 0.86 a 0.890 0.007 124.35 <0.001

b 0.839 0.007 119.83 <0.001

1RMSEA criterion. The strict invariance criterion also had no
effect whatsoever on the fit. Given these results, and given that
we were interested in comparisons across both of our primary
grouping variables, we proceeded with our unrestricted baseline
model for further analysis.

To calculate scores for our response scales we used the
lavPredict function to estimate the value of our latent variables,
using the Empirical Bayes Modal approach for categorical
variables and bounds constrained quasi-Newton optimization.

The emotion scale (EMOTION) concerned participants’
emotional state in the previous week. Participants were asked,
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TABLE 4 | Invariance tests for the final six response scale model.

Invariance χ2 df 1χ2 1df p(1χ2) CFI 1CFI RMSEA 1 RMSEA

Political identity

Configural 2448.80 388 0.971 0.045

Metric 2940.63 404 192.36 16 <0.001 0.968 −0.003 0.047 0.002

Scalar 2877.48 415 51.13 11 <0.001 0.966 −0.001 0.047 0.000

Strict 2877.48 415 0.966 0.047

Personal impact

Configural 2463.79 388 0.973 0.045

Metric 2507.45 404 16.41 16 0.425 0.975 0.002 0.043 −0.002

Scalar 2499.41 415 5.90 11 0.880 0.973 −0.002 0.044 0.001

Strict 2499.41 415 0.973 0.044

“In the past 7 days, how often have you. . .”: (a) “felt nervous,
anxious, or on edge?”, (b) “felt depressed?”, (c) “felt lonely?”, (d)
“felt hopeful about the future?”, and (e) “had trouble sleeping?”
Participants rated the frequency of the emotional state using a
four-point (1–4) scale ranging from “Rarely or none of the time
(less than 1 day)” to “Most or all of the time (5–7 days)”. A priori,
we excluded (e) as it pertained to behavior rather than emotion.
We also excluded (d) because of poor factor loading. The final
scale included items (a) – (c), loaded on the factor such that
higher values indicate greater emotional distress.

The threat scale (THREAT) concerned participants’
perception of the threat level posed by COVID-19 to public
health and the national economy and personal health and
finance. Specifically, participants were asked, “How much of a
threat, if any, is the coronavirus outbreak for. . .” (a) “the health
of the U.S. population as whole,” (b) “your personal health,”
(c) “the U.S. economy,” and (d) “your financial situation.”
Participants rated the perceived threat as “not a threat” (1), “a
minor threat” (2), or “a major threat” (3). A priori, we excluded
(d) because it was conflated with our personal impact grouping
variable. The final scale included items (a) – (c), loaded on the
factor such that higher values indicate greater threat.

The exposure scale (EXPOSURE) scale concerned
participants’ ratings of comfort or discomfort for various
activities during the pandemic that might increase their
exposure to COVID-19. Participants were asked, “Given the
current situation with the coronavirus outbreak, would you feel
comfortable or uncomfortable doing each of the following?” (a)
“visiting with a close friend or family member at their home,” (b)
“eating out in a restaurant,” (c) “attending a crowded party,” (d)
“going out the grocery store,” and (e) “going to a polling place
to vote.” Participants rated their comfort level as “Comfortable
doing this” (1) or “Uncomfortable doing this” (2). The final scale
included all items, loaded on the factor such that higher values
indicate greater discomfort with exposure.

The restriction scale (RESTRICTION) concerned participants’
perceptions of the necessity or non-necessity of various
restrictions during the pandemic aimed at curbing the spread
of the virus. Participants were asked, “Thinking about some
steps that have been announced in some area to address the
coronavirus outbreak, in general do you think each of the
following have been necessary or unnecessary?” (a) “restricting

international travel to the U.S.,” (b) “requiring most businesses
other than grocery stores and pharmacies to close,” (c) “asking
people to avoid gathering in groups of more than 10,” (d)
“canceling major sports and entertainment events,” (e) “closing
K-12 schools,” (f) “limiting restaurants to carry-out only,” and
(g) “postponing upcoming state primary elections.” Participants
rated the necessity of restrictions as “unnecessary” (1) or
“necessary” (2). We excluded (a) due to poor factor loading. The
final scale included items (b) – (g), loaded on the factor such that
higher values indicate greater support for restriction measures.

The government response quality scale (RESPQUAL)
concerned participants’ ratings of how the government
responded to the COVID-19 pandemic. Participants were
asked, “How would you rate the job each of the following is
doing responding to the coronavirus outbreak?” (a) “Donald
Trump,” (b) “your state elected officials,” (c) “your local elected
officials,” (d) “public health officials such as those at the CDC
(Centers for Disease and Prevention),” (e) “ordinary people in
your community,” and (f) “the news media.” Participants rated
the response as “excellent” (1), “good” (2), or “only fair” (3). A
priori, we excluded items (e) and (f) because they did not pertain
to government response. We further excluded (a) due to poor
factor loading3. The final response scale included items (b) –
(d), loaded on the factor such that higher values indicate greater
disapproval of the government’s response.

The government response calibration scale (RESPCAL)
concerned participants’ perceptions of how well calibrated the
government’s response to COVID-19 was. Participants were
asked, “Now, thinking about how different people and groups
are reacting to the coronavirus outbreak, how would you say
each of the following is reacting?” (a) “your state government,”
(b), “your local government,” (c) “your local school system,” (d)
“ordinary people in your community,” (e) “ordinary people,”
and (f) “the people in your household”4. Participants rated the
reactions as “overreacting to the outbreak” (–1), “reacting about
right” (0), or “not taking the outbreak seriously enough” (1). A
priori, we excluded items (c) – (f) because they did not pertain to

3Despite poor reliability, opinions of the president are obviously relevant to the
topic at hand. To that end, we present a brief analysis of the observed variable in
Appendix A.
4There was no item (d) in the survey.
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the government’s COVID-19 response. The final response scale
included items (a) and (b), loaded on the factor such that lower
values are associated with perceptions of overreacting and higher
values are associated with perceptions of underreacting.

Statistical Procedure
We excluded from analyses participants who responded (c)
or (d) to the political identity grouping variable as well as
those that did not provide a complete set of responses for our
grouping variables and scales. The final sample included 6,383
respondents, comprised of 1,866 not impacted Republicans, 723
impacted Republicans, 2,569 not impacted Democrats, and 1,225
impacted Democrats.

RESULTS

Effect of Political Identity and Personal
Impact on Psychological Responses
We submitted our six response scales to a 2 (Political
Identity) × 2 (Personal Impact) between-subjects MANOVA.
We calculated 90% confidence intervals (CI) on the effect size
measure, ηp

2, using the method prescribed by Smithson (2003).5

Figure 1 shows the distributions, means, and 95% CI by political
identity and personal impact for each of our response variables.
Table 5 summarizes the multivariate results and Table 6 shows
the parameter estimates for the univariate results. Additionally,
overall distribution and grand means are plotted in Figure 1,
whereas marginal distributions and grand means can be found
later in Figure 2 (by political identity) and Figure 3 (by
personal impact).

As shown in Table 5, there were significant main effects
of political identity and personal impact and no interaction.
Democrats scored higher on most response scales than did
Republicans. Participants personally impacted by the pandemic
tended to score higher on the response scales than participants
who were not personally impacted. The effect size of political
identity was medium-to-large, whereas the effect size of personal
impact was small (Cohen, 1988; Miles and Shevlin, 2001). This
difference in effect size was significant in that the 90% CI
surrounding ηp

2, do not overlap, indicating that political identity
was more predictive of participants’ responses than whether they
had been personally affected by COVID-19.

As Table 6 shows, the univariate parameter estimates for
each of our response scales revealed similar results. There
was a small-to-moderate main effect of political identity
for each of our response scales. Compared to Republicans,
Democrats were more emotionally distressed (EMOTION),
perceived a greater threat (THREAT), were more uncomfortable
with exposure (EXPOSURE), supported more risk-mitigating
restrictions (RESTRICTIONS), expressed more disapproval

590% CI are used for our effect size to ensure the inferences match those of
our measures F and t for the MANOVA and univariate parameter estimates,
respectively. For example, it is possible to have a significant main effect despite the
95% confidence intervals for the effect size including 0. The narrower confidence
interval is related to the fact that squared effect-size measures like ηp

2 cannot take
on negative values (Smithson, 2003).

FIGURE 1 | Distribution, means, and variance by political identity (R,
Republican; D, Democrat) and personal impact (N, not impacted, I, impacted).
Mean and variance are represented by a combination of a point and error bars
(95% CIs); sample distribution represented by combining discretized violin plot
and a box and whiskers plot.

TABLE 5 | Multivariate effects of affiliation and personal impact on
response scales.

Effect F df p η p
2 [90% CI]

Intercept 35.96 6, 6374 <0.001 0.033 [0.025,0.039]

Political Identity 123.42 6, 6374 <0.001 0.104 [0.092,0.115]

Personal Impact 13.70 6, 6374 <0.001 0.013 [0.008,0.017]

Interaction 1.91 6, 6374 0.076 0.002 [0.000,0.003]

with the government’s response (REPQUAL), and thought the
government was underreacting (RESPCAL). There was a small
main effect of personal impact for three of the scales. Impacted
respondents reported experiencing more emotional distress
(EMOTION), provided poorer ratings of government response
(RESPQUAL), and thought the government was underreacting
(RESPCAL). There was also a small interaction effect for three
of our response scales, manifesting similarly in each. Specifically,
personal impact increased the perceived threat (THREAT),
discomfort with exposure (EXPOSURE), and support for risk-
mitigating restrictions (RESTRICTIONS) more for Republicans
than for Democrats, who were largely insensitive to the effects
of personal impact on those same scales. It is noteworthy that
the interaction is found exclusively in those scales where the
effect of personal impact was not significant. Importantly, like
the multivariate analysis, the main effect of political identity
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TABLE 6 | Univariate parameter estimates for affiliation and personal impact on individual response scales.

Scale Parameter B SE t p η p
2 [90% CI]

EMOTION Intercept 0.164 0.016 10.48 <0.001 0.017 [0.012,0.023]

Political Identity −0.463 0.024 −19.18 <0.001 0.055 [0.046,0.064]

Personal Impact 0.140 0.028 5.06 <0.001 0.004 [0.002,0.007]

Interaction 0.065 0.044 1.47 0.141 0.000 [0.000,0.002]

THREAT Intercept 0.104 0.014 7.26 <0.001 0.008 [0.005,0.012]

Political Identity −0.512 0.022 −23.16 <0.001 0.078 [0.067,0.088]

Personal Impact 0.029 0.025 1.17 0.243 0.000 [0.000,0.001]

Interaction 0.116 0.041 2.86 0.004 0.001 [0.000,0.003]

EXPOSURE Intercept 0.067 0.016 4.23 <0.001 0.003 [0.001,0.005]

Political Identity −0.398 0.024 −16.35 <0.001 0.040 [0.033,0.048]

Personal Impact 0.006 0.028 0.22 0.829 0.000 [0.000,0.000]

Interaction 0.120 0.045 2.68 0.007 0.001 [0.000,0.003]

RESTRICTION Intercept 0.070 0.016 4.49 <0.001 0.003 [0.001,0.006]

Political Identity −0.419 0.024 −17.35 <0.001 0.045 [0.037,0.054]

Personal Impact −0.009 0.028 −0.31 0.756 0.000 [0.000,0.001]

Interaction 0.092 0.044 2.07 0.039 0.001 [0.000,0.002]

RESPQUAL Intercept 0.046 0.017 2.75 0.006 0.001 [0.000,0.003]

Political Identity −0.134 0.026 −5.19 <0.001 0.004 [0.002,0.007]

Personal Impact 0.120 0.029 4.08 <0.001 0.003 [0.001,0.005]

Interaction 0.024 0.047 0.50 0.619 0.000 [0.000,0.001]

RESPCAL Intercept 0.132 0.016 8.49 <0.001 0.011 [0.007,0.016]

Political Identity −0.462 0.024 −19.32 <0.001 0.055 [0.047,0.065]

Personal Impact 0.058 0.027 2.14 0.032 0.001 [0.000,0.002]

Interaction 0.053 0.044 1.21 0.228 0.000 [0.000,0.001]

For the coefficient of Personal Identity, 0 = Democrat, 1 = Republican; for the coefficient of Personal Impact, 0 = Not Impacted, 1 = Impacted.

accounted for a substantially greater portion of variance in
scale responses than did personal impact or the interaction
effect, except for RESPQUAL in which ηp

2 was similar for the
two main effects.

Correlational Analysis
We submitted each of our six response scales to three sets of
bivariate correlational analyses. The first analysis examined the
relations among the scales in the overall sample, the second
analysis examined the same relations disaggregated by political
identity, and the third analysis instead disaggregated the sample
by personal impact.

Overall Correlations
The results of the overall bivariate correlational analysis are
displayed in Figures 2, 3. Each of our scales was significantly and
positively correlated with one another except for the RESPQUAL
scale, which was not correlated with either the THREAT scale
or the EXPOSURE scale and was negatively correlated with
the RESTRICTION scale. The significant correlations involving
RESPQUAL were weak-to-moderate, whereas all other significant
correlations were moderate-to-strong (Cohen, 1988).

Summarizing the results, participants who exhibited greater
emotional distress (EMOTION) also perceived greater
threat (THREAT), were more uncomfortable with exposure
(EXPOSURE), supported greater restrictions (RESTRICTION),
rated the government’s response poorly (RESPQUAL), and
thought the government was not taking the pandemic seriously

enough (RESPCAL). Participants who perceived a high
level of threat (THREAT) also were more uncomfortable
with exposure (EXPOSURE), supported greater restrictions
(RESTRICTIONS), and thought the government was not taking
the pandemic seriously enough (RESPCAL). Those who were
more uncomfortable with exposure (EXPOSURE) showed
greater support for restrictions (RESTRICTION) and thought
the government was not taking the pandemic seriously enough
(RESPCAL). Participants who supported more restrictions
(RESTRICTION) disapproved of the government’s response
(RESPQUAL), and thought the government was not taking
the pandemic enough (RESPCAL). Finally, participants’ who
rated the government response poorly (REPQUAL) typically
thought the government was not taking the pandemic seriously
enough (RESPCAL).

Correlations by Political Identity
Figure 2 shows the results of the bivariate correlational analysis
by political identity, whereas Table 7 shows the results of tests
of independent correlations (Cohen et al., 2003) contrasting
correlational strength by political identity. Political identity
had a significant effect on each of the correlations except
for EMOTION and RESPQUAL. In most cases, the difference
manifested as a higher r for Republicans than for Democrats.
This trend was reversed for the correlations between RESPQUAL
and each of: THREAT, EXPOSURE, and RESTRICTION; as
well as the correlation between RESPQUAL and RESPCAL.
There were two particularly interesting findings. First, the
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FIGURE 2 | Bivariate analyses of response scales for survey respondents by political identity. The upper-right panels (R, Republican; D, Democrat) display the r2 and
significance values (*p < 0.10; ***p < 0.001) for each correlation. The diagonal displays the distribution, means, and 95% CI of responses on each scale. The
lower-left panels display scatter plots and correlation lines for each combination of scales (long-dash = Democrat; dot-dash = Republican), with size tracking the
density of responses.

correlations between RESPQUAL and both THREAT and
RESTRICTION—neither significant in the overall population
nor within the Democratic population—were significantly and
negatively correlated within the Republican population. Second,
the size of the difference in correlation between RESPQUAL
and RESPCAL scales was very large. Specifically, the correlation
between the two scales was moderate-to-strong for Democrats
and weak for Republicans. Democrats who rated government’s
response poorly (RESPQUAL) tended to perceive the government
as not taking the pandemic seriously enough (RESPCAL). By

contrast, the scatterplots reveal a population of Republicans who
rated the government’s response poorly (RESPQUAL) because
they thought the government was overreacting (RESPCAL).
This difference is revealing of how political identities relate
assessments of performance to perceptions of seriousness.

We also examined whether the proportion of variance
accounted for between scale responses was similar for
Republicans and Democrats. We calculated the r2 and 90%
CIs for each of our correlations using the method prescribed by
Smithson (2003; see also Steiger and Fouladi, 1992). The results
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FIGURE 3 | Bivariate analyses of response scales for survey respondents by personal impact. The upper-right panels (N, not impacted; I, impacted) display the r2

and significance values (*p < 0.10; ***p < 0.001) for each correlation. The diagonal displays the distribution, means, and 95% CI of responses on each scale. The
lower-left panels display scatter plots and correlation lines for each combination of scales (long-dash = Not impacted; dot-dash = Impacted), with size tracking the
density of responses.

are displayed in Table 8. In most cases where r significantly
differed, this was reflected in the r2 analysis in the sense that
r2 was higher for Republicans and non-overlapping with
Democrats. The exception was the RESPCAL by RESPQUAL
correlation, in which the r2 was somewhat higher for Democrats
than for Republicans.

Correlations by Personal Impact
Figure 3 shows the results of the bivariate correlational analysis
by personal impact, whereas Table 7 shows the results of tests

of independent correlations contrasting correlational strength
by political identity. Personal impact had a significant effect
on the correlations between EMOTION and each of: THREAT,
EXPOSURE, RESTRICTION, and RESPCAL. In each case, the
difference was reflected by a larger r for the not-impacted
population than for the impacted population. The difference
in correlation between THREAT and EXPOSURE was also
significant. In this, the difference was characterized by the
opposite trend: a lower r for the not impacted sample than for
the impacted sample.
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TABLE 7 | Tests of independent correlations contrasting the strength of response scale correlations by political identity and personal impact.

Political Identity Personal Impact 1 | z|

Scale 1 Scale 2 z p z p z p

EMOTION THREAT 3.35 0.001 3.12 0.002 −0.17 0.867

EMOTION EXPOSURE 2.72 0.006 3.09 0.002 0.26 0.798

EMOTION RESTRICTION 2.53 0.011 2.43 0.015 −0.07 0.943

EMOTION RESPQUAL 1.43 0.152 0.08 0.936 −0.96 0.338

EMOTION RESPCAL 2.35 0.019 2.49 0.013 0.10 0.924

THREAT EXPOSURE 4.46 <0.001 2.3 0.021 −1.53 0.127

THREAT RESTRICTION 4.21 <0.001 1.92 0.054 −1.62 0.105

THREAT RESPQUAL 4.81 <0.001 0.88 0.378 −2.77 0.006

THREAT RESPCAL 7.93 <0.001 0.19 0.848 −5.47 <0.001

EXPOSURE RESTRICTION 2.41 0.016 0.81 0.418 −1.13 0.257

EXPOSURE RESPQUAL 4.28 <0.001 0.26 0.791 −2.84 0.005

EXPOSURE RESPCAL 9.48 <0.001 0.93 0.350 −6.04 <0.001

RESTRICTION RESPQUAL 5.86 <0.001 0.35 0.725 −3.9 <0.001

RESTRICTION RESPCAL 13.66 <0.001 1.42 0.155 −8.66 <0.001

RESPQUAL RESPCAL 15.57 <0.001 0.8 0.426 −10.44 <0.001

TABLE 8 | Percentage of variance accounted for between response scales, r2 [90% CI], as a function of political identity.

Political Identity

Scale 1 Scale 2 Democrat Republican Overlapping

EMOTION THREAT 0.137 [0.120,0.154] 0.189 [0.166,0.212] No

EMOTION EXPOSURE 0.073 [0.060,0.087] 0.107 [0.089,0.127] No

EMOTION RESTRICTION 0.027 [0.019,0.036] 0.049 [0.036,0.063] No

EMOTION RESPQUAL 0.030 [0.022,0.040] 0.042 [0.031,0.056] Yes

EMOTION RESPCAL 0.035 [0.026,0.045] 0.057 [0.043,0.072] Yes

THREAT EXPOSURE 0.533 [0.514,0.551] 0.599 [0.579,0.619] No

THREAT RESTRICTION 0.576 [0.558,0.593] 0.635 [0.616,0.654] No

THREAT RESPQUAL 0.000 [0.000,0.001] 0.010 [0.004,0.017] No

THREAT RESPCAL 0.314 [0.294,0.335] 0.453 [0.428,0.476] No

EXPOSURE RESTRICTION 0.782 [0.771,0.792] 0.802 [0.790,0.813] Yes

EXPOSURE RESPQUAL 0.001 [0.000,0.003] 0.005 [0.001,0.010] Yes

EXPOSURE RESPCAL 0.363 [0.343,0.384] 0.524 [0.501,0.545] No

RESTRICTION RESPQUAL 0.027 [0.019,0.036] 0.085 [0.068,0.103] No

RESTRICTION RESPCAL 0.496 [0.477,0.515] 0.690 [0.672,0.706] No

RESPQUAL RESPCAL 0.189 [0.170,0.208] 0.012 [0.006,0.019] No

We also compared the proportion of variance accounted for
between scale responses as a function of personal impact. We
calculated the r2 and 90% CIs for each of our correlations
(Smithson, 2003; see also Steiger and Fouladi, 1992). The
results are displayed in Table 9. Only the r2 for the significant
correlations involving EMOTION and both THREAT and
EXPOSURE differed. Like with the analysis of r, r2 was greater
for the not impacted sample than for the impacted sample.

Comparison of Group Effects on Correlations
The rightmost columns of Table 7 compare the difference in z
scores by political identity and personal impact using Rosenthal
(1991) method. The findings show that political identity had as
large or larger an effect than personal impact on all correlations

in which the two moderators significantly differed. In no case was
the effect of personal impact on correlations between response
scales significantly larger than political identity.

DISCUSSION

The present findings supported the predictions outlined in our
primary and secondary hypotheses. Compared to Republicans,
Democrats were more emotionally distressed, perceived greater
threat, showed greater discomfort with exposure, supported
greater restrictions, were pessimistic about the government
response, and thought the government was under-reacting.
These effects, in turn, were significantly larger than the effects
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TABLE 9 | Percentage of variance accounted for between scales, r2 [90% CI], as a function of personal impact.

Personal Impact

Scale 1 Scale 2 Not Impacted Impacted Overlapping

EMOTION THREAT 0.212 [0.194,0.230] 0.165 [0.140,0.191] No

EMOTION EXPOSURE 0.124 [0.109,0.140] 0.086 [0.067,0.107] No

EMOTION RESTRICTION 0.065 [0.053,0.077] 0.042 [0.029,0.058] Yes

EMOTION RESPQUAL 0.037 [0.029,0.047] 0.038 [0.025,0.053] Yes

EMOTION RESPCAL 0.077 [0.065,0.090] 0.052 [0.037,0.069] Yes

THREAT EXPOSURE 0.574 [0.558,0.590] 0.605 [0.581,0.627] Yes

THREAT RESTRICTION 0.621 [0.606,0.635] 0.645 [0.623,0.665] Yes

THREAT RESPQUAL 0.001 [0.000,0.002] 0.000 [0.000,0.001] Yes

THREAT RESPCAL 0.413 [0.395,0.432] 0.417 [0.388,0.444] Yes

EXPOSURE RESTRICTION 0.798 [0.789,0.807] 0.804 [0.791,0.817] Yes

EXPOSURE RESPQUAL 0.000 [0.000,0.000] 0.000 [0.000,0.001] Yes

EXPOSURE RESPCAL 0.463 [0.445,0.481] 0.448 [0.420,0.475] Yes

RESTRICTION RESPQUAL 0.040 [0.031,0.050] 0.037 [0.024,0.052] Yes

RESTRICTION RESPCAL 0.611 [0.596,0.626] 0.593 [0.569,0.616] Yes

RESPQUAL RESPCAL 0.089 [0.076,0.102] 0.098 [0.078,0.120] Yes

of self-reported personal impact from COVID-19. Supporting
the predictions outlined in our secondary hypotheses, political
identity also moderated the relations among the responses to a
greater extent than personal impact. In fact, personal impact only
weakly predicted participants’ responses, achieving significance
for only half as many comparisons. Moreover, personal impact
had only a small effect on the relations among scale ratings.
Finally, the effect size of political identity was clearly larger than
personal impact in most cases.

Dominance of Political Identity
Although the greater relevance of political identity on COVID-
related attitudes and beliefs may appear counter-intuitive,
the observed partisan split in the current survey closely
resembles the partisan divide observed in other research (Pickup
et al., 2020). For our measures of personal response to the
pandemic, Democrats showed increased emotional distress,
threat perception, and discomfort with exposure, all of which
are consistent with prior research as well as partisan messaging.
Research also shows Democrats report lower levels of happiness
or life satisfaction than Republicans (Napier and Jost, 2008;
Mandel and Omorogbe, 2014; Wojcik et al., 2015), and that
conservatism is correlated with lower perceived virus threat
(Calvillo et al., 2020), both providing further context for the
empirical result. Regarding opinions on policy and evaluations
of government response, greater support for restrictions and
perception of under-reaction among Democrats tracked closely
with the differences in partisan messaging regarding the topic
(Panda et al., 2020; Pickup et al., 2020) as well as the normative
value differences of members of the two parties. Democrats
tend to show greater support for government and top–down
government interventionist strategies (Schlenker et al., 2012).

Further supporting this hypothesis is the correlation between
the quality of the government’s responses (RESPQUAL) and
the perceived calibration of those responses (RESPCAL). In

this case, Republicans were somewhat more likely to rate
the quality of responses to the pandemic as poorer if they
believed the government was overreacting to the pandemic,
producing a negative directional shift in the correlation. In
contrast, Democrats were consistent and strongly inclined to
rate the quality of responses as poorer if they believed the
government was not taking the pandemic seriously enough.
These results closely mirror partisan messaging on the topic
in which Democrat sources place greater emphasis on the
threat of the virus, whereas Republican sources place greater
emphasis on balancing economic costs (Pickup et al., 2020).
Accordingly, as the findings indicate, Democrats tend to agree
in their perceptions of government underreach in pandemic risk
mitigation as a basis for poor performance, whereas Republican
was less homogeneous as a group in their attribution of poor
performance. This pattern reflects the more general tendency
of Democrats to place greater value on collective welfare and
to offer greater support for government intervention, whereas
Republicans tend to place greater value on individualism and are
skeptical of government overreach (Schlenker et al., 2012).

Pandemic Spread, Geographic
Distributions, and Political Identity
An alternative hypothesis invokes the geographic progression
of the virus. The survey we examined includes data collected
in early March, at a time when urban areas—which typically
lean Democrat (Scala and Johnson, 2017; Badger, 2019)—and
Democrat controlled coastal states were experiencing the brunt
of the initial wave. Therefore, one might argue, it is unsurprising
that Democrats may report greater levels of emotional distress,
threat perception, discomfort with exposure, and support more
restrictions. In fact, a Pearson Chi-Square test indicated the
proportion of Democrats who were impacted (32.3%) was higher
than the proportion Republicans who were impacted (27.9%),
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X2(1, N = 6 383) = 13.81, p < 0.001. However, there are two
reasons to doubt this.

First, there are the weak effects of personal impact on
the measures examined. Second, when the interaction was
significant, Republicans were most sensitive to the effect
of impact. Rather, we would argue that partisan messaging
and normative value differences between Democrats and
Republicans offer a better explanation of the observed differences.
Nevertheless, the hypothesis does highlight the need for follow-
up research that tracks longitudinal changes in attitudes and
beliefs among persons as the geographic makeup of the
pandemic evolves.

Negativity Bias, Emotional Distress, and
Threat Motivation
Interestingly, our results seem to conflict with research on
negativity bias (Hibbing et al., 2014) and the behavioral
immune system (Schaller and Park, 2011; Terrizzi et al., 2013)
in conservatives and Republicans. The former would imply
Republicans ought to be more pessimistic about the threat posed
by a novel, perhaps ambiguous pandemic. The latter would imply
Republicans might be quicker to support measures to mitigate the
threat and preserve the ingroup. Both predictions run counter
to what we have described above. However, we suggest this
conclusion is premature for reasons discussed below.

An intriguing finding from the present research is that
Republicans exhibited stronger relations among the response
measures than Democrats (as measured by r2), with the exception
of the already-discussed RESPQUAL and RESPCAL correlation.
For instance, compared to Democrats, Republicans reported
emotions that were more strongly related to pandemic-specific
evaluations, including the overall threat posed by COVID-
19, discomfort engaging in exposure-amplifying behaviors,
and the perceived necessity of enforcing pandemic-mitigating
restrictions. Reflexively or intuitively, one might attribute
these differences to previously discussed normative values: a
population of perfectly rational individualist Republicans might
be more sensitive to self-relevant experience in their perceptions
of appropriate responses. Conversely, a population of perfectly
rational collectivist Democrats might place less emphasis on self-
relevant experience in their perceptions of appropriate responses.
If true, the r2 would be predictably higher in the former than
for the latter. In fact, we see some converging evidence for
this in the MANOVA interactions: Republicans were indeed
more sensitive to the effect of personal impact when it came
to perceived threat of the pandemic (THREAT), discomfort
with exposure (EXPOSURE) and their support for pandemic-
related mitigation measures (RESTRICTION). Curiously, this
identity-specific sensitivity did not extend to evaluations of the
government’s response, RESPQUAL and RESPCAL, complicating
the interpretation somewhat, though not ruling it out.

A closer examination further reveals that Democrats tended
to show less variability in the scales for which large differences
in the bivariate correlations were observed. A Levene test of
variance heterogeneity confirmed the variability in responses for
four of the six scales—THREAT, EXPOSURE, RESTRICTION,

and RESPCAL—was greater for Republicans than for Democrats
according to the standard error of the mean measure, all
p < 0.001. The opposite was true for just one of our scales,
RESPQUAL, p = 0.039, and in this case both main effects were
small and the difference in variance was also small. Variance
in the EMOTION scale did not differ by political identity,
p = 0.499. Where greater consensus and lower variability exists
in a sample, error (or noise) variability grows as a proportion
of total variability between responses, reducing the strength
of subsequent correlations. The theoretical cause of differing
variance, then, is of particular interest. One potential explanation
is a greater majority consensus among Democrats regarding the
threat posed to public health and the economy (Pramuk, 2020;
Soucheray, 2020), supported by the low sensitivity to personal
impact status of Democrats on several response scales; namely,
THREAT, EXPOSURE, and RESTRICTION.

Another potential explanation supported by prior research
is that conservatives are more fear-motivated than liberals in
attitude and belief formation (Jost et al., 2003; Lilienfeld and
Latzman, 2014; Jost et al., 2017). Critically, as we pointed out in
our hypotheses, this research does not indicate that Republicans
ought to feel more threat than Democrats on a particular
issue, which itself may depend on subjective perceptions of
mortality salience (Jost et al., 2017). However, such research
does imply that Republicans’ attitudes and beliefs are more
greatly influenced by the experience of fear and the desire to
mitigate it. Republicans are not necessarily insensitive to the
threat posed by the virus (Lilienfeld and Latzman, 2014), nor
the desire to mitigate the spread of the disease and protect
the ingroup (Schaller and Park, 2011). However, they may be
motivated to engage in cognitively complex reasoning to balance
those concerns against fears of government encroachments
on personal freedoms (Schlenker et al., 2012), increasing the
variability in their responses and strengthening correlations
between self-relevant information and subsequent support for
pandemic management measures. This notion provides a tenable
explanation for the greater r2 among Republicans. That is,
Republicans are responding as we might expect to perceptions of
threat posed by the pandemic. Those who feel threatened have
a strong desire to mitigate that fear and support restrictions.
However, that effect is moderated by the overall lower perception
of threat posed by COVID-19 (see Calvillo et al., 2020). Indeed,
a Hartigans’ dip test of unimodality (Hartigan and Hartigan,
1985) reveals Republican responses on the THREAT scale are
bimodal (D = 0.022, p < 0.001), regardless of whether they were
impacted (D = 0.031, p < 0.001) or not (D = 0.021, p < 0.001).
Thus, we suggest the interactions and correlational findings do
not fundamentally conflict with pre-existing research on the
relationship between negativity-bias (Hibbing et al., 2014), the
behavioral immune system (Lilienfeld and Latzman, 2014), and
political identity.

Revisiting the Role of Personal
Experience
It is worth further consideration just how small a role personal
impact, in the form of income or job loss, played in shaping
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perceptions regarding the COVID-19 pandemic. Personal impact
accounted for just 1.3% of variance in multivariate responses
and even less for the univariate analysis. Furthermore, personal
impact had little influence on the relations among the response
scales as well. This contradicts both intuition and some research
on the topic (Bateson, 2012; Akerlof et al., 2013; Unsworth and
Fielding, 2014), and aligns more closely with opposing research
stating personal experience has little effect on values and beliefs
(Unnever et al., 2007; Ogunbode et al., 2017). One explanation
is the effects of experiential learning are stronger for persons less
engaged with the topic (Myers et al., 2013). By contrast, highly
engaged individuals used motivated reasoning (Kunda, 1990) and
interpretation of facts (Gaines et al., 2007; Meirick, 2013; Kraft
et al., 2015) to preserve existing attitudes and beliefs (Myers
et al., 2013). The intense media coverage and partisan messaging
surrounding the pandemic, however, ensured high engagement
for the population, and may buffer attitudes and beliefs against
personal impact in the short-term. Alternatively, the effects of the
personal impact variable we have analyzed (i.e., job or income
loss) may produce lagging effects that were not yet fully realized
by the individuals who experienced them. Consequently, a future
retrospective study could analyze whether personal experience
with the COVID-19 pandemic shaped long-term attitudes or
political identity. The salience and severity of the impact, which
supported only a coarse analysis in the present study, may also be
worth further scrutiny at a finer level.

Political Identity, Normative Values, and
Preferences in Pandemic Response
While our analyses reveal the effect of political identity on
pandemic-related emotions and attitudes, the present research
is not meant to judge the alternative positions predicted by
political orientation from a prescriptive stance. Accordingly, we
make no attempt to judge how close Democrats and Republicans
come to a “proper reaction” to the pandemic. Our use of scare
quotes signals our view that the task of establishing a normative
basis for affective and attitudinal response evaluation is a deeply
value-laden exercise. It assumes—falsely, we would argue—that
there is a single correct reference point from which to judge
responses to the pandemic (such as those plans adopted and
actions taken by government officials) as well as responses to
those responses (such as those representing the attitudes of
the public toward the government officials’ plans and actions).
Rather, pandemics and the responses they trigger reflect complex
value-tradeoffs. Political polarization can obscure these tradeoffs
by focusing partisans on the values most important to their own
side, while minimizing the importance of “out-group” values or
even delegitimizing them. Bridging this divide—such that the
effects of partisanship are minimized and all parties negotiate in
good faith—is a difficult problem in its own respect, and much
research effort has been conducted to identify its underpinnings,
complications, and possible solutions (Clinton et al., 2021; Green
et al., 2020; Rosenbaum, 2020), should any exist.

In this sense, the COVID-19 pandemic is a stark example of
what social policy analysts and planners call a wicked problem
(Churchman, 1967; Rittel and Webber, 1973). Wicked problems

are defined by a set of 10 clearly defined characteristics, but for
our purposes could be summarized as: a unique problem that is
not well-understood until after it is solved, but that planners only
get one chance to solve, that has neither an objectively correct
solution nor a clear stopping rule. The COVID-19 pandemic is
unlike any we have seen in modern history—potentially more
severe than the Spanish Flu of 1918 (Ashton, 2020; Javelle and
Raoult, 2020; Petersen et al., 2020)—for which we get one chance
to solve. Furthermore, there is no objectively correct solution for
its management, but rather societies afflicted by the pandemic
face a complex series of trade-offs between values, each of which
has their own short-, medium-, and long-term implications
to consider (Baldwin and Weder, 2020; Best and Boice, 2020;
Fernandes, 2020; Hsiang et al., 2020).

CONCLUSION, LIMITATIONS, AND
FUTURE DIRECTIONS
Rather than prescribe solutions for the COVID-19 pandemic
or the crisis of partisanship—neither of which are aims of our
inquiry or realistically within our field of expertise—our intention
was to compare the size and influence of political identity and
personal impact on shaping attitudes and beliefs using a large,
well-powered study. We have shown that the effect of political
identity looms large over emotions, attitudes, and beliefs related
to the COVID-19 pandemic, as well as the relationship among
these psychological measures. Counter-intuitively, this effect
largely overshadowed the arguably more salient and immediate
factor of personal experience with the pandemic.

Critically, however, given the correlational nature of our data,
we cannot make definitive claims about causal directionality
in the various measures considered in this research. As well,
political self-identification can be a poor measure or political
ideology, and that values-based questionnaires more accurately
index political identity (Greene, 1999; Bankert et al., 2017; Huddy
and Bankert, 2017). Nevertheless, the strong effects of self-
identified political identity observed here join a growing body of
literature regarding partisan effects on pandemic related attitudes
and beliefs (Conway et al., 2020; Jørgensen et al., 2020) and the
complications this poses for its management (Clinton et al., 2021;
Gollwitzer et al., 2020; Green et al., 2020). This suggests the
value of further research and consideration of both normative
value differences and partisan polarization in crafting effective
management of future pandemics.

DATA AVAILABILITY STATEMENT

Publicly available datasets were analyzed in this study. This data
can be found here: https://www.pewresearch.org/politics/dataset/
covid-19-late-march-2020/.

AUTHOR CONTRIBUTIONS

DM contributed to the primary conceptualization with secondary
contributions by RC. RC and SS contributed to primary data
analysis. RC contributed to primary data visualization. RC

Frontiers in Psychology | www.frontiersin.org 14 March 2021 | Volume 12 | Article 607639781

https://www.pewresearch.org/politics/dataset/covid-19-late-march-2020/
https://www.pewresearch.org/politics/dataset/covid-19-late-march-2020/
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-607639 March 17, 2021 Time: 16:42 # 15

Collins et al. Political Identity Over Personal Impact

contributed to primary writing with secondary contributions
from SS and DM. DM and RC contributed to primary editing and
oversight. All the authors contributed to the article and approved
the submitted version.

FUNDING

This study was supported by the Canadian Safety and Security
Program project CSSP-2018-TI-2394.

REFERENCES
Akerlof, K., Maibach, E. W., Fitzgerald, D., Cedeno, A. Y., and Neuman, A. (2013).

Do people “personally experience” global warming, and if so how, and does
it matter? Global Environ. Change 23, 81–91. doi: 10.1016/j.gloenvcha.2012.
07.006

Allcott, H., Boxell, L., Conway, J., Gentzkow, M., Thaler, M., and Yang, D.
(2020). Polarization and public health: partisan differences in social
distancing during the coronavirus pandemic. J. Public Econ. 191:
104254.

American Psychiatric Association (2013). Diagnostic and Statistical Manual of
Mental Disorders, 5th Edn. Philadelphia, PA: American Psychiatric Association.
doi: 10.1176/appi.books.9780890425596

Anguelov, R., Banasiak, J., Bright, C., Lubuma, J., and Ouifki, R. (2020). The
big unknown: The asymptomatic spread of COVID-19. BIOMATH 9:2005103.
doi: 10.11145/j.biomath.2020.05.103

Ashton, J. (2020). COVID-19 and the ‘Spanish’ flu. J. R. Soc. Med. 113, 197–198.
doi: 10.1177/0141076820924241

Atlas, S. W., Birge, J. R., Keeney, R. L., and Lipton, A. (2020). The COVID-19
Shutdown Will Cost Americans Millions of Years of Life. Washington, DC: The
Hill.

Badger, E. (2019). How the Rural-Urban Divide Became America’s Political Fault
Line. New York, NY: New York Times Upshot.

Baker, S. R., Bloom, N., Davis, S. J., Kost, K. J., Sammon, M. C., and Viratyosin,
T. (2020). The Unprecedented Stock Market Impact of COVID-19 (No. w26945).
Cambridge, MA: National Bureau of Economic Research.

Baldwin, R. E., and Weder, B. (2020). Economics in the Time of COVID-19. London:
Centre for Economic Policy Research.

Bankert, A., Huddy, L., and Rosema, M. (2017). Measuring partisanship as a
social identity in multi-party systems. Political Behav. 39, 103–132. doi: 10.1007/
s11109-016-9349-5

Bar-Haim, Y., Lamy, D., Pergamin, L., Bakermans-Kranenburg, M. J., and van
IJzendoorn, M. H. (2007). Threat-related attentional bias in anxious and
nonanxious individuals: a meta-analytic study. Psychol. Bull. 133, 1–24. doi:
10.1037/0033-2909.133.1.1

Bateson, R. (2012). Crime victimization and political participation. Am. Political
Sci. Rev. 106, 570–587. doi: 10.1017/S0003055412000299

Batisse, D., Benech, N., Botelho-Nevers, E., Bouiller, K., Collarino, R., Conrad,
A., et al. (2020). Clinical recurrences of COVID-19 symptoms after recovery:
viral relapse, reinfection or inflammatory rebound? J. Infect. 81, 816–846. doi:
10.1016/j.jinf.2020.06.073

Baum, M. A. (2011). Red state, blue state, flu state: media self-selection and partisan
gaps in swine flu vaccinations. J. Health Politics Policy Law 36, 1021–1059.
doi: 10.1215/03616878-1460569

Bernstein, M. (2005). Identity politics. Annu. Rev. Sociol. 31, 47–74.
Bernstein, M., and Taylor, V. (2013). Identity Politics. The Wiley−Blackwell

Encyclopedia of Social and Political Movements. Hoboken, NJ: Wiley.
Best, R., and Boice, J. (2020). Where the Latest COVID-19,Models Think We’re

Headed — and Why They Disagree. Available online at: https://projects.
fivethirtyeight.com/covid-forecasts/ (accessed august 27, 2020).

Bowen, N. K., and Masa, R. D. (2015). Conducting measurement invariance tests
with ordinal data: a guide for social work researchers. J. Soc. Soc. Work Res. 6,
229–249.

Brzezinski, A., Kecht, V., Van Dijcke, D., and Wright, A. L. (2020). Belief in science
influences physical distancing in response to COVID-19 lockdown policies.
SSRN Electronic J. doi: 10.2139/ssrn.3587990

Calvillo, D. P., Ross, B. J., Garcia, R. J. B., Smelter, T. J., and Rutchick, A. M.
(2020). Political ideology predicts perceptions of the threat of COVID-19 (and
susceptibility to fake news about it). Soc. Psychol. Pers. Sci. 11:194855062094053.
doi: 10.1177/1948550620940539

Centers for Disease Control and Prevention (2020). Coronavirus Disease
2019 (COVID-19). Available online at: https://www.cdc.gov/coronavirus/2019-
nCoV/index.html (accessed July 2, 2020).

Chen, F. F. (2007). Sensitivity of goodness of fit indexes to lack of measurement
invariance. Struct. Equ. Model. 7, 464–504. doi: 10.1080/10705510701301834

Cheung, G. W., and Rensvold, R. B. (2002). Evaluating goodness-of-fit indexes for
testing measurement invariance. Struct. Equ. Model. 9, 233–255. doi: 10.1207/
S15328007SEM0902_5

Churchman, C. W. (1967). Wicked problems. Manage. Sci. 14, 141–142.
Cisler, J. M., Bacon, A. K., and Williams, N. L. (2009). Phenomenological

characteristics of attentional biases towards threat: a critical review. Cogn. Ther.
Res. 33, 221–234. doi: 10.1007/s10608-007-9161-y

Clinton, J., Cohen, J., Lapinski, J., and Trussler, M. (2021). Partisan pandemic:
How partisanship and public health concerns affect individuals’ social mobility
during COVID-19. Sci. Adv. 7, 1–7 doi: 10.1126/sciadv.abd7204

Cohen, G. L. (2003). Party over policy: the dominating impact of group influence
on political beliefs. J. Pers. Soc. Psychol. 85, 808–822. doi: 10.1037/0022-3514.
85.5.808

Cohen, J. (1988). Statistical Power Analysis for the Behavioral Sciences, 2nd Edn.
New Jersey: Erlbaum.

Cohen, J., Cohen, P., West, S. G., and Aiken, L. S. (2003). Applied Multiple
Regression/Correlation Analysis for the BEHAVIORAL Sciences, 3rd Edn.
New Jersey: Lawrence Erlbaum Associates Publishers.

Conway, L. G., Woodard, S. R., Zubrod, A., and Chan, L. (2020). Why
are conservatives less concerned about the Coronavirus (COVID-19) than
liberals? testing experiential versus political explanations [Preprint]. PsyArXiv
[Preprint]. doi: 10.31234/osf.io/fgb84

Coronaviridae Study Group of the International Committee on Taxonomy
of Viruses (2020). The species severe acute respiratory syndrome-related
coronavirus: classifying 2019-nCoV and naming it SARS-CoV-2. Nat.
Microbiol. 5, 536–544. doi: 10.1038/s41564-020-0695-z

Cullen, W., Gulati, G., and Kelly, B. D. (2020). Mental health in the Covid-19
pandemic. QJM Int. J. Med. 113, 311–312. doi: 10.1056/NEJMp2008017

de Bruin, Y. B., Lequarre, A.-S., McCourt, J., Clevestig, P., Pigazzani, F., et al.
(2020). Initial impacts of global risk mitigation measures taken during the
combatting of the COVID-19 pandemic. Safety Sci. 128:104773. doi: 10.1016/
j.ssci.2020.104773

del Rio, C., and Malani, P. N. (2020). COVID-19—new insights on a rapidly
changing epidemic. JAMA 323:1339. doi: 10.1001/jama.2020.3072

Doherty, C. (2014). 7 Things to Know About Polarization in America. Washington,
DC: Pew Research Center.

Drasgow, F. (1986). “Polychoric and polyserial correlations,” in Encyclopedia of
Statistical Sciences, eds S. Kotz and N. L. Johnson (New York, NY: John Wiley &
Sons), 68–74.

Dunlap, R. E., McCright, A. M., and Yarosh, J. H. (2016). The political divide on
climate change: Partisan polarization widens in the U.S. Environ. Sci. Policy
Sustain. Dev. 58, 4–23. doi: 10.1080/00139157.2016.1208995

Fernandes, N. (2020). Economic effects of coronavirus outbreak (COVID-19) on
the world economy. SSRN Electronic J. doi: 10.2139/ssrn.3557504

Flake, J. K., Pek, J., and Hehman, E. (2017). Construct validation in social and
personality research: Current practice and recommendations. Soc. Psychol. Pers.
Sci. 8, 370–378. doi: 10.1177/1948550617693063

Gaines, B. J., Kuklinski, J. H., Quirk, P. J., Peyton, B., and Verkuilen, J. (2007).
Same facts, Different Interpretations: partisan motivation and opinion on Iraq.
J. Politics 69, 957–974. doi: 10.1111/j.1468-2508.2007.00601.x

Garimella, V. R. K., and Weber, I. (2017). “A long-term analysis of polarization on
Twitter,” in PROCEEDINGS of the 11th International Conference on Web and
Social Media, ICWSM 2017, 4, (Montreal: AAAI PRESS).

Gollwitzer, M., Platzer, C., Zwarg, C., and Göritz, A. S. (2020). Public acceptance of
Covid−19 lockdown scenarios. Int. J. Psychol. doi: 10.1002/ijop.12721

Frontiers in Psychology | www.frontiersin.org 15 March 2021 | Volume 12 | Article 607639782

https://doi.org/10.1016/j.gloenvcha.2012.07.006
https://doi.org/10.1016/j.gloenvcha.2012.07.006
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.11145/j.biomath.2020.05.103
https://doi.org/10.1177/0141076820924241
https://doi.org/10.1007/s11109-016-9349-5
https://doi.org/10.1007/s11109-016-9349-5
https://doi.org/10.1037/0033-2909.133.1.1
https://doi.org/10.1037/0033-2909.133.1.1
https://doi.org/10.1017/S0003055412000299
https://doi.org/10.1016/j.jinf.2020.06.073
https://doi.org/10.1016/j.jinf.2020.06.073
https://doi.org/10.1215/03616878-1460569
https://projects.fivethirtyeight.com/covid-forecasts/
https://projects.fivethirtyeight.com/covid-forecasts/
https://doi.org/10.2139/ssrn.3587990
https://doi.org/10.1177/1948550620940539
https://www.cdc.gov/coronavirus/2019-nCoV/index.html
https://www.cdc.gov/coronavirus/2019-nCoV/index.html
https://doi.org/10.1080/10705510701301834
https://doi.org/10.1207/S15328007SEM0902_5
https://doi.org/10.1207/S15328007SEM0902_5
https://doi.org/10.1007/s10608-007-9161-y
https://doi.org/10.1126/sciadv.abd7204
https://doi.org/10.1037/0022-3514.85.5.808
https://doi.org/10.1037/0022-3514.85.5.808
https://doi.org/10.31234/osf.io/fgb84
https://doi.org/10.1038/s41564-020-0695-z
https://doi.org/10.1056/NEJMp2008017
https://doi.org/10.1016/j.ssci.2020.104773
https://doi.org/10.1016/j.ssci.2020.104773
https://doi.org/10.1001/jama.2020.3072
https://doi.org/10.1080/00139157.2016.1208995
https://doi.org/10.2139/ssrn.3557504
https://doi.org/10.1177/1948550617693063
https://doi.org/10.1111/j.1468-2508.2007.00601.x
https://doi.org/10.1002/ijop.12721
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-607639 March 17, 2021 Time: 16:42 # 16

Collins et al. Political Identity Over Personal Impact

Green, J., Edgerton, J., Naftel, D., Shoub, K., and Cranmer, S. J. (2020). Elusive
consensus: Polarization in elite communication on the COVID-19 pandemic.
Sci. Adv. 6: eabc2717. doi: 10.1126/sciadv.abc2717

Greene, S. (1999). Understanding party identification: a social identity approach.
Political Psychol. 20, 393–403. doi: 10.1111/0162-895X.00150

Gregory, R. (2016). A storm in congress: how partisanship impacts disaster
response. 53, 447–468.

Hare, C., and Poole, K. T. (2014). The polarization of contemporary American
politics. Polity 46, 411–429. doi: 10.1057/pol.2014.10

Hartigan, J. A., and Hartigan, P. M. (1985). The dip test of unimodality. Ann. Stat.
13, 70–84.

Hersh, E. D. (2013). Long-term effect of September 11 on the political behavior of
victims’ families and neighbors. Proc. Natl. Acad. Sci. U.S.A. 110, 20959–20963.
doi: 10.1073/pnas.1315043110

Hibbing, J. R., Smith, K. B., and Alford, J. R. (2014). Differences in negativity
bias underlie variations in political ideology. Behav. Brain Sci. 37, 297–307.
doi: 10.1017/S0140525X13001192

Holgado-Tello, F. P., Chacón-Moscoso, S., and Barbero-García, I. (2010).
Polychoric versus Pearson correlations in exploratory and confirmatory factor
analysis of ordinal variables. Quality Quantity 44, doi: 10.1007/s11135-008-
9190-y

Hong, S., and Kim, S. H. (2016). Political polarization on twitter: implications
for the use of social media in digital governments. Government Inform. Q. 33,
777–782. doi: 10.1016/j.giq.2016.04.007

Hsiang, S., Allen, D., Annan-Phan, S., Bell, K., Bolliger, I., Chong, T., et al. (2020).
The effect of large-scale anti-contagion policies on the COVID-19 pandemic.
Nature 584, 262–267. doi: 10.1038/s41586-020-2404-8

Huddy, L. (2001). From social to political identity: a critical examination of
social identity theory. Political Psychol. 22, 127–156. doi: 10.1111/0162-895X.
00230

Huddy, L., and Bankert, A. (2017). “Political partisanship as a social identity,”
in Oxford Research Encyclopedia of Politics, eds In L. Huddy and A. Bankert
(Oxford: Oxford University Press).

Iyengar, S., Lelkes, Y., Levendusky, M., Malhotra, N., and Westwood, S. J. (2019).
The origins and consequences of affective polarization in the United States.
Annu. Rev. Political Sci. 22, 129–146. doi: 10.1146/annurev-polisci-051117-
073034

Jacobson, G. C. (2013). Partisan polarization in American politics: a background
paper. Presidential Stud. Q. 43, 688–708. doi: 10.1111/psq.12062

Javelle, E., and Raoult, D. (2020). COVID-19 pandemic more than a century after
the Spanish flu. Lancet Infect. Dis. Available online at: https://www.thelancet.
com/journals/laninf/article/PIIS1473-3099(20)30650-2/fulltext

Jiang, J., Chen, E., Yan, S., Lerman, K., and Ferrara, E. (2020). Political polarization
drives online conversations about COVID−19 in the United States. Hum.
Behav. Emerging Technol. 2, 200–211. doi: 10.1002/hbe2.202

Jørgensen, F. J., Bor, A., Lindholt, M. F., and Petersen, M. B. (2020). Lockdown
evaluations during the first wave of the COVID-19 pandemic [Preprint].
PsyArXiv [Preprint].

Jost, J. T., Glaser, J., Kruglanski, A. W., and Sulloway, F. J. (2003). Political
conservatism as motivated social cognition. Psychol. Bull. 129, 339–375.

Jost, J. T., Stern, C., Rule, N. O., and Sterling, J. (2017). The politics of fear: is there
an ideological asymmetry in existential motivation? Soc. Cogn. 35, 324–353.
doi: 10.1521/soco.2017.35.4.324

Kraft, P. W., Lodge, M., and Taber, C. S. (2015). Why people “don’t trust the
evidence”: Motivated reasoning and scientific beliefs. Ann. Am. Acad. Political
Soc. Sci. 658, 121–133. doi: 10.1177/0002716214554758

Kunda, Z. (1990). The case for motivated reasoning. Psychol. Bull. 108, 480–498.
Lilienfeld, S. O., and Latzman, R. D. (2014). Threat bias, not negativity bias,

underpins differences in political ideology. Behav. Brain Sci. 37, 318–319.
Makridis, C., and Rothwell, J. T. (2020). The real cost of political polarization:

evidence from the COVID-19 pandemic. SSRN Electronic J. Available online
at: https://papers.ssrn.com/sol3/Papers.cfm?abstract_id=3638373

Mandel, D. R., and Omorogbe, P. (2014). Political differences in past, present,
and future life satisfaction: Republicans are more sensitive than Democrats to
political climate. PLoS One 9:e98854.

McDonald, R. P. (1999). Test Theory: A Unified Treatment. Mahwah, NJ: L.
Erlbaum Associates.

McKee, M., and Stuckler, D. (2020). If the world fails to protect the economy,
COVID-19 will damage health not just now but also in the future. Nat. Med.
26, 640–642. doi: 10.1038/s41591-020-0863-yl

Meade, A. W., Johnson, E. C., and Braddy, P. W. (2008). Power and sensitivity of
alternative fit indices in tests of measurement invariance. J. Appl. Psychol. 93,
568–592. doi: 10.1037/0021-9010.93.3.568

Meirick, P. C. (2013). Motivated misperception? Party, education, partisan news,
and belief in “Death Panels.”. J. Mass Commun. Q. 90, 39–57. doi: 10.1177/
1077699012468696

Miles, J., and Shevlin, M. (2001). Applying Regression & Correlation: A Guide for
Students and Researchers. Thousand Oaks, CA: Sage Publications.

Myers, T. A., Maibach, E. W., Roser-Renouf, C., Akerlof, K., and Leiserowitz, A. A.
(2013). The relationship between personal experience and belief in the reality
of global warming. Nat. Clim. Change 3, 343–347. doi: 10.1038/nclimate17
54

Napier, J. L., and Jost, J. T. (2008). Why are conservatives happier than liberals?
Psychol. Sci. 19, 565–572. doi: 10.1111/j.1467-9280.2008.02124.x

Noone, J., Sideras, S., Gubrud-Howe, P., Voss, H., and Mathews, L. R. (2012).
Influence of a poverty simulation on nursing student attitudes toward poverty.
J. Nurs. Educ. 51, 617–622. doi: 10.3928/01484834-20120914-01

Ogunbode, C. A., Liu, Y., and Tausch, N. (2017). The moderating role of
political affiliation in the link between flooding experience and preparedness
to reduce energy use. Clim. Change 145, 445–458. doi: 10.1007/s10584-017-208
9-7

Olsson, U. (1979). Maximum likelihood estimation of the polychoric correlation
coefficient. Psychometrika 12, 443–460.

Panda, A., Siddarth, D., and Pal, J. (2020). COVID, BLM, and the polarization of
US politicians on Twitter. ArXiv [Physics] [Preprint]. ArXiv:2008.03263.

Pennycook, G., McPhetres, J., Bago, B., and Rand, D. G. (2020). Attitudes about
COVID-19 in Canada, the U.K., and the U.S.A.: a novel test of political
polarization and motivated reasoning [Preprint]. PsyArXiv [Preprint]. doi: 10.
31234/osf.io/zhjkp

Petersen, E., Koopmans, M., Go, U., Hamer, D. H., Petrosillo, N., Castelli,
F., et al. (2020). Comparing SARS-CoV-2 with SARS-CoV and influenza
pandemics. Lancet Infect. Dis. 20, 238–244. doi: 10.1016/S1473-3099(20)3048
4-9

Pew Research Center (2020). COVID-19 Late March 2020. Available online at:
https://www.pewresearch.org/politics/dataset/covid-19-late-march-2020/
(accessed July 3, 2020).

Pickup, M., Stecula, D., and van der Linden, C. (2020). Novel coronavirus, old
partisanship: COVID-19 attitudes and behaviours in the United States and
Canada. Can. J. Political Sci. 53, 357–364. doi: 10.1017/S0008423920000463

Posner, M. I. (1980). Orienting of attention. Q. J. Exp. Psychol. 32, 3–25. doi:
10.1080/00335558008248231

Pramuk, J. (2020). Coronavirus Concerns Drop in 2020 Swing States as
Republican Fears Fall, CNBC/Change Research Poll Finds. CNBC. Available
online at: https://www.cnbc.com/2020/05/06/coronavirus-updates-concerns-
fall-in-2020-election-swing-states-cnbcchange-poll-finds.html (accessed May
6, 2020).

Putnick, D. L., and Bornstein, M. H. (2016). Measurement invariance conventions
and reporting: The state of the art and future directions for psychological
research. Dev. Rev. 41, 71–90. doi: 10.1016/j.dr.2016.06.004

Revelle, W., and Condon, D. M. (2019). Reliability from α to ω: a tutorial. Psychol.
Assess. 31, 1395–1411.

Rittel, H. W. J., and Webber, M. M. (1973). Dilemmas in a general theory of
planning. Policy Sci. 4, 155–169.

Rosenbaum, L. (2020). Tribal truce—how can we bridge the partisan divide
and conquer Covid? N. Engl. J. Med. 383, 1682–1685. doi: 10.1056/
NEJMms2027985

Rosenthal, R. (1991). Meta-analysis: a review. Psychoso. Med. 53, 247–271. doi:
10.1097/00006842-199105000-00001

Rosseel, Y. (2012). lavaan: an R package for structural equation modeling. J. Stat.
Softw. 48, 1–36.

Roy, S. (2020). COVID-19 reinfection: myth or truth? SN Compreh. Clin. Med. 2,
710–713. doi: 10.1007/s42399-020-00335-8

Satorra, A., and Bentler, P. M. (2010). Ensuring positiveness of the scaled difference
chi-square test statistic. Psychometrika 75, 243–248.

Frontiers in Psychology | www.frontiersin.org 16 March 2021 | Volume 12 | Article 607639783

https://doi.org/10.1126/sciadv.abc2717
https://doi.org/10.1111/0162-895X.00150
https://doi.org/10.1057/pol.2014.10
https://doi.org/10.1073/pnas.1315043110
https://doi.org/10.1017/S0140525X13001192
https://doi.org/10.1007/s11135-008-9190-y
https://doi.org/10.1007/s11135-008-9190-y
https://doi.org/10.1016/j.giq.2016.04.007
https://doi.org/10.1038/s41586-020-2404-8
https://doi.org/10.1111/0162-895X.00230
https://doi.org/10.1111/0162-895X.00230
https://doi.org/10.1146/annurev-polisci-051117-073034
https://doi.org/10.1146/annurev-polisci-051117-073034
https://doi.org/10.1111/psq.12062
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(20)30650-2/fulltext
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(20)30650-2/fulltext
https://doi.org/10.1002/hbe2.202
https://doi.org/10.1521/soco.2017.35.4.324
https://doi.org/10.1177/0002716214554758
https://papers.ssrn.com/sol3/Papers.cfm?abstract_id=3638373
https://doi.org/10.1038/s41591-020-0863-yl
https://doi.org/10.1037/0021-9010.93.3.568
https://doi.org/10.1177/1077699012468696
https://doi.org/10.1177/1077699012468696
https://doi.org/10.1038/nclimate1754
https://doi.org/10.1038/nclimate1754
https://doi.org/10.1111/j.1467-9280.2008.02124.x
https://doi.org/10.3928/01484834-20120914-01
https://doi.org/10.1007/s10584-017-2089-7
https://doi.org/10.1007/s10584-017-2089-7
https://doi.org/10.31234/osf.io/zhjkp
https://doi.org/10.31234/osf.io/zhjkp
https://doi.org/10.1016/S1473-3099(20)30484-9
https://doi.org/10.1016/S1473-3099(20)30484-9
https://www.pewresearch.org/politics/dataset/covid-19-late-march-2020/
https://doi.org/10.1017/S0008423920000463
https://doi.org/10.1080/00335558008248231
https://doi.org/10.1080/00335558008248231
https://www.cnbc.com/2020/05/06/coronavirus-updates-concerns-fall-in-2020-election-swing-states-cnbcchange-poll-finds.html
https://www.cnbc.com/2020/05/06/coronavirus-updates-concerns-fall-in-2020-election-swing-states-cnbcchange-poll-finds.html
https://doi.org/10.1016/j.dr.2016.06.004
https://doi.org/10.1056/NEJMms2027985
https://doi.org/10.1056/NEJMms2027985
https://doi.org/10.1097/00006842-199105000-00001
https://doi.org/10.1097/00006842-199105000-00001
https://doi.org/10.1007/s42399-020-00335-8
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-607639 March 17, 2021 Time: 16:42 # 17

Collins et al. Political Identity Over Personal Impact

Scala, D. J., and Johnson, K. M. (2017). Beyond Urban Versus Rural. The Carsey
School of Public Policy at the Scholar’s Repository. 309. Available online at:
https://scholars.unh.edu/carsey/309 (accessed June 27, 2017).

Schaller, M., and Park, J. H. (2011). The behavioral immune system (and why it
matters). Curr. Direct. Psychol. Sci. 20, 99–103. doi: 10.1177/0963721411402596

Schlenker, B. R., Chambers, J. R., and Le, B. M. (2012). Conservatives are happier
than liberals, but why? Political ideology, personality, and life satisfaction. J. Res.
Pers. 46, 127–146. doi: 10.1016/j.jrp.2011.12.009

Serafini, G., Parmigiani, B., Amerio, A., Aguglia, A., Sher, L., and Amore, M. (2020).
The psychological impact of COVID-19 on the mental health in the general
population. QJM 113, 531–539. doi: 10.1093/qjmed/hcaa201

Smithson, M. (2003). Confidence Intervals. New York, NY: Sage Publications.
Soucheray, S. (2020). US Job Losses Due to COVID-19 Highest Since Great

Depression. CIDRAP News. Available online at: https://www.cidrap.umn.
edu/news-perspective/2020/05/us-job-losses-due-covid-19-highest-great-
depression (accessed May 08, 2020).

Steiger, J. H., and Fouladi, R. T. (1992). R2: A computer program for interval
estimation, power calculation, and hypothesis testing for the squared multiple
correlation. Behav. Res. Methods Instrument. Comp. 4, 581–582.

Strauss, A. B. (2009). Political Ground Truth: How Personal Issue Experience
Counters Partisan Biases. Ph.D. Dissertation, Princeton University, Princeton.

Tajfel, H., and Turner, J. C. (1979). “An integrative theory of inter-group conflict,”
in The Social Psychology of Inter-group Relations, eds W. G. Austin and S.
Worchel (Monterey, CA: Brooks/Cole), 33–47.

Terrizzi, J. A., Shook, N. J., and McDaniel, M. A. (2013). The behavioral immune
system and social conservatism: a meta-analysis. Evol. Human Behav. 34,
99–108. doi: 10.1016/j.evolhumbehav.2012.10.003

Unnever, J. D., Cullen, F. T., and Fisher, B. S. (2007). “A liberal is someone who
has not been mugged”: Criminal victimization and political beliefs. Justice Q.
24, 309–334. doi: 10.1080/07418820701294862

Unsworth, K. L., and Fielding, K. S. (2014). It’s political: how the salience of
one’s political identity changes climate change beliefs and policy support.
Glob. Environ. Change 27, 131–137. doi: 10.1016/j.gloenvcha.2014.05.0
02

Van Bavel, J. J., and Pereira, A. (2018). The partisan brain: an identity-based model
of political belief. Trends Cogn. Sci. 22, 213–224. doi: 10.1016/j.tics.2018.01.0
04

van Holm, E. J., Monaghan, J., Shahar, D. C., Messina, J., and Surprenant, C. (2020).
The impact of political ideology on concern and behavior during COVID-19.
SSRN Electronic J. Available online at: https://papers.ssrn.com/sol3/papers.cfm?
abstract_id=3573224

Ward, D. G., and Tavits, M. (2019). How partisan affect shapes citizens’ perception
of the political world. Electoral Stud. 60:102045. doi: 10.1016/j.electstud.2019.
04.009

Wojcik, S. P., Hovasapian, A., Graham, J., Motyl, M., and Ditto, P. H. (2015).
Conservatives report, but liberals display, greater happiness. Science 347, 1243–
1246. doi: 10.1126/science.1260817

World Health Organization [WHO] (2020). WHO Coronavirus Disease (COVID-
19) Dashboard. Geneva: World Health Organization.

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Copyright © 2021 Collins, Mandel and Schywiola. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC BY).
The use, distribution or reproduction in other forums is permitted, provided the
original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice. No
use, distribution or reproduction is permitted which does not comply with these terms.

Frontiers in Psychology | www.frontiersin.org 17 March 2021 | Volume 12 | Article 607639784

https://scholars.unh.edu/carsey/309
https://doi.org/10.1177/0963721411402596
https://doi.org/10.1016/j.jrp.2011.12.009
https://doi.org/10.1093/qjmed/hcaa201
https://www.cidrap.umn.edu/news-perspective/2020/05/us-job-losses-due-covid-19-highest-great-depression
https://www.cidrap.umn.edu/news-perspective/2020/05/us-job-losses-due-covid-19-highest-great-depression
https://www.cidrap.umn.edu/news-perspective/2020/05/us-job-losses-due-covid-19-highest-great-depression
https://doi.org/10.1016/j.evolhumbehav.2012.10.003
https://doi.org/10.1080/07418820701294862
https://doi.org/10.1016/j.gloenvcha.2014.05.002
https://doi.org/10.1016/j.gloenvcha.2014.05.002
https://doi.org/10.1016/j.tics.2018.01.004
https://doi.org/10.1016/j.tics.2018.01.004
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3573224
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3573224
https://doi.org/10.1016/j.electstud.2019.04.009
https://doi.org/10.1016/j.electstud.2019.04.009
https://doi.org/10.1126/science.1260817
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-607639 March 17, 2021 Time: 16:42 # 18

Collins et al. Political Identity Over Personal Impact

APPENDIX A

A 2 (Political Identity) × 2 (Personal Impact) univariate analysis of variance (ANOVA) on item (a), omitted from the government
response quality (RESPQUAL) scale and concerning respondents rated quality of Donald Trump’s response to the pandemic, revealed
a main effect of political identity, F (1, 6379) = 4544.72, p < 0.001, and a significant interaction, F(1,6379) = 26.74, p < 0.001. The effect
of personal impact was not significant, p = 0.448. The main effect of political identity was due to greater disapproval of Trump among
Democrats (M = 3.50, SE = 0.01) than among Republicans (M = 1.62, SE = 0.02). The significant interaction manifested as opposing
effects of personal impact for Democrats and Republicans. Impacted Democrats (M = 3.42, SE = 0.02) were less disapproving of Trump
than not-impacted Democrats (M = 3.58, SE = 0.02), whereas impacted Republicans (M = 1.68, SE = 0.03) were more disapproving
of Trump than not impacted Republicans (M = 1.55, SE = 0.02). The interaction suggests personal impact buffered opinions of the
president: when personally affected, Democrats were slightly more forgiving of the President’s responses, whereas Republicans were
slightly less so.
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The first lines of defense during an epidemic are behavioral interventions, including
stay-at-home measures or precautionary health training, aimed at reducing contact
and disease transmission. Examining the psychosocial variables that may lead to
greater adoption of such precautionary behaviors is critical. The present study
examines predictors of precautionary practices against coronavirus disease 2019
(COVID-19) in 709 Mexican participants from 24 states. The study was conducted
via online questionnaire between the end of March and the beginning of April
2020, when the pandemic response was in its initial stages in Mexico. The
instrument included demographic items, as well as scales assessing COVID-19-
resembling symptoms, empathy, impulsivity, anhedonic depression, general health
practices, alcohol consumption, and COVID-19-associated precautionary behaviors.
Most participants reported adopting limited social distancing or other precautionary
behaviors against COVID-19. The results of a structural equation model demonstrated
that the presence of COVID-19 symptoms was related to impulsivity and general
health behaviors. However, no direct association between precautionary behaviors and
the presence of COVID-19 symptoms was found. In turn, precautionary behaviors
were more prevalent among participants who reported higher empathy and general
health behaviors and were inhibited indirectly by impulsivity via alcohol consumption.
Furthermore, the model suggests that anhedonic depression symptoms have a
negative indirect effect on precautionary behaviors via general health behaviors. Finally,
impulsivity showed a negative direct effect on general health behavior. These results
highlight the role that general physical health and mental health play on precautionary
behavior and the critical importance of addressing issues such as depression, general
health behaviors, and impulsivity in promoting safe actions and the protection of self
and others.
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INTRODUCTION

The coronavirus disease 2019 (COVID-19) pandemic has
highlighted the salience of individual behavioral response to
external threats such as an acute infectious disease outbreak.
Approximately 1 year following initial public efforts to reduce
the spread of coronavirus, more than 2.4 million deaths and
100 million cases have been confirmed worldwide (Johns
Hopkins University, 2021). The virus represents a serious
threat in an increasingly interconnected global society where
behaviors in one location can impact public health in others.
However, illness behaviors, which can be understood as the
actions employed by an individual when evidence of disease
appears (Boltz et al., 2013; Wiebe et al., 2018), do not
appear to manifest uniformly across locations and cultures
(Huynh, 2020).

Examining the underpinnings of illness behaviors contributes
to burgeoning research into relationships between psychological
factors and health actions. Furthermore, a focus on such
relationships during the nascent stages of a specific threat like
COVID-19 can provide insight into individual action prior to
coordinated, official public health response. This study took
place prior to effective testing and tracking of coronavirus
when people were expected to recognize symptoms and self-
quarantine accordingly and focused on historically understudied
populations outside the United States and Europe. Thus, it
has the potential to identify cultural/contextual nuance and
contribute to investigatory diversity. This exploratory study
probes psychological (empathy, anhedonia, and impulsivity) and
behavioral (general health behaviors and alcohol consumption)
factors that may influence precautionary behaviors during
the initial stages of a pandemic event in a sample of
Mexican participants.

Psychological factors may be particularly relevant as research
has demonstrated not only predictive utility but also potential
for promoting such factors to elicit prosocial actions. Emotion
represents a variable that may influence risk perception,
which may in turn guide judgment and action. Strong,
negative emotional reactions such as fear may lead people
to ignore factual information about the pandemic or to
focus more on information that challenges scientific or
governmental positions on COVID-19 (Bavel et al., 2020).
Empathy, on the other hand, has been identified as a predictor
of precautionary behavior that can be induced to promote
such actions (Sassenrath et al., 2016; Pfattheicher et al.,
2020). Inversely, factors such as anhedonia and impulsivity
may exacerbate the negative effects of, or be exacerbated
by, stressful events like the pandemic (Gaygısız et al., 2017;
Reinders Folmer et al., 2020b).

The pandemic overwhelmed health services across the
globe; the official and unofficial efforts for reducing contagion
focused on promoting physical social distancing, washing hands,
and other behaviors such as avoiding touching surfaces and
faces. At the time of data collection, it was estimated that
nearly one-third of humanity was under “lockdown” (ranging
from mandatory full quarantine to non-mandatory public
health recommendations) with nine in 10 living in a country

with some form of travel restriction (Pew Research Center,
2020). However, the number of cases has continued to rise
worldwide, suggesting a lack of compliance with measures
recommended or required by governments and international
health organizations. It is crucial to investigate factors that
relate to compliance with health measures aimed at preventing
COVID-19 spread.

Evidence suggests variation of health-care behaviors across
populations as well as individual and group responses to
internal and external health threats. A study of health-care-
seeking behaviors found that immigrants living near the border
in the United States chose to return to Mexico for health
treatment, even when insured in the United States, citing a
distinctly “Mexican medical practice” and a desire to maintain
their medical home base in a familiar context (Horton and
Cole, 2011). Research suggests that such cultural determinants
may also impact precautionary behaviors aimed at controlling
infectious disease spread (Gaygısız et al., 2017). More recently,
a cross-national study of social distancing found COVID-19
precautionary behaviors to be heterogeneous across countries
(Huynh, 2020). Considering the wide range of illness behavior
response, a one-size-fits-all approach promoting precautionary
measures may not fully encompass the various factors that
drive such behaviors.

This study makes a distinction between two types of
illness behavior: general health behaviors and outbreak-specific
precautionary behaviors. The former can be understood as
habitual behaviors like diet and exercise, while the latter are
behaviors specifically employed in response to an acute health
threat such as sanitizing surfaces and hands, social distancing,
and staying at home. Examined in concert, these two types of
health-related behaviors provide a snapshot of how an individual
cares for self and interacts with others. While these behaviors
could be considered overlapping, they have been separated into
distinct constructs to better understand relationships between
habitual health actions and those specifically directed toward
protecting against an acute threat.

Precautionary behaviors have demonstrated efficacy at
containing the spread of COVID-19 (CDC, 2020) while
individual general self-care behaviors like regular exercise and
eating a healthy diet can help prevent, manage, or improve
symptoms of minor illnesses without requiring direct medical
attention, and in the case of an acute threat, adding burden to
an already overwhelmed health infrastructure. General health
behaviors also represent an important component of mental
and physical health maintenance, potentially mitigating feelings
of isolation associated with adherence to social distancing and
stay-at-home recommendations (CDC, 2020). Studies suggest
that such actions may improve quality of life and the ability to
function in those suffering chronic disease (Baumann and Dang,
2012). Perhaps most relevant to mitigation efforts is that both
types of behavior can be promoted and fostered in the context of
a contagious disease outbreak. A study of older adults in Mexico
following the 2008 H1N1 outbreak found that an intervention
focused on self-care improved both general knowledge and
precautionary behaviors regarding respiratory illness and
transmission (Márquez-Serrano et al., 2012). Similarly, a
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COVID-19 study from Italy found that self-care behaviors were
associated with general health (De Maria et al., 2020).

Extant evidence has demonstrated relationships between
various psychological factors and health and disease (Wiebe
et al., 2018). These types of psychosocial–behavioral interactions
are particularly salient when examining individual choice to
enact precautionary or general health measures. Psychological
factors such as empathy, anhedonia, and impulsivity have
previously demonstrated relationships with precautionary and
general health behaviors (Hodges and Myers, 2007; Kessing et al.,
2014; King et al., 2016; Bacon and Corr, 2020; Pfattheicher
et al., 2020). Similarly, general health behaviors and alcohol
consumption have been associated with both long-term and acute
health behaviors (WHO, 2018; Arora and Grey, 2020). Limited
research has focused on the degree to which individuals in Mexico
adjusted their daily lives during the early stages of the COVID-
19 pandemic and how those behaviors may relate to underlying
psychosocial traits.

Empathy has been identified not only as a promising
psychological factor for predicting precautionary behaviors but
also as one that can be promoted or induced to increase
frequency and/or effectiveness of such actions. Empathy is
typically defined as the individual’s response to perceptions of
the current experience of another or others (Hodges and Myers,
2007) and has previously demonstrated positive relationships
with precautionary health behaviors during pandemic events.
An investigation of H1N1 in India found an association
between greater empathy and increased health precautions
and vaccination (King et al., 2016). A study of health-care
workers in Germany found affective empathy to have a causal
relationship with hand hygiene behaviors and that inducing
empathy increased hand sanitizer usage (Sassenrath et al.,
2016). Similarly, a study conducted in the early stages of
COVID-19 (before many precautionary measures were widely
implemented) demonstrated that empathy was a basic motivator
for social distancing in participants in the United Kingdom, the
United States, and Germany. Empathy for vulnerable populations
was specifically identified as a variable encouraging physical
distancing. The study likewise reported that experimentally
induced empathy was found to promote motivation to adhere
to physical distancing (Pfattheicher et al., 2020). Conversely,
psychological entitlement, a trait characterized by sentiments
that the self is more deserving than others, was found to be
predictive of non-compliance with health measures (Zitek and
Schlund, 2021). Given these antecedent studies, we would expect
individuals with greater self-report empathy to likewise report
greater incidence of precautionary and general health behaviors.

Furthermore, reports have linked different psychological
traits to differences in compliance with COVID-19 health
measures (Bacon and Corr, 2020; Nofal et al., 2020). Impulsivity,
which has been linked to an inability to constrain inappropriate
behavior (Malesza and Ostaszewski, 2016) and to foresee
the consequences of one’s actions (Crysel et al., 2013), is
potentially relevant. A Turkish study performed during an
outbreak of H1N1 demonstrated a relationship between
impulsivity and precautionary behaviors (Gaygısız et al.,
2012). More recently, research from the Netherlands found

that impulse control influenced sustained compliance with
COVID-19 mitigation measures (Reinders Folmer et al., 2020a,
Reinders Folmer et al., 2020c). A study from the United States
found that compliance depended upon self-control in
conjunction with capacity and opportunity for rule breaking
(van Rooij et al., 2020), while another found self-control to be
directly associated with adherence to social distancing measures,
particularly among individuals who perceived such adherence as
difficult (Bieleke et al., 2020). Individuals characterized by Dark
Triad traits (psychopathy, Machiavellianism, and narcissism), or
antisocial behaviors that have been associated with impulsivity,
were less likely to engage in preventative behaviors (Nowak et al.,
2020; Zajenkowski et al., 2020; Miguel et al., 2021).

Anhedonia is another psychological variable that may have
an influence on precautionary and self-care health behaviors.
Although not widely studied in the context of infectious disease,
anhedonia has been prospectively associated with poor self-
care (Kessing et al., 2014). Positive affect has been linked to
improved self-care in cardiac patients even while controlling for
demographic and other clinical factors (Kessing et al., 2014).
Inversely, deficiencies in pleasure may be important affective
mechanisms underlying self-care behaviors such as physical
activity (Leventhal, 2012). Diagnostically, anhedonia has been
found to be the best psychosocial predictor of major clinical
events (Denollet et al., 2008). More recently, an electronic health
record network cohort study showed that patients with a history
of psychiatric illness were at a higher risk of being diagnosed with
COVID-19 (Taquet et al., 2021). As such, psychiatric symptoms,
such as anhedonic depression, may represent a promising avenue
for examining the relationship between mental health and trait
and state health behaviors.

Alcohol consumption is another potential variable of focus
given its association with health issues (Griswold et al., 2018)
and potential for increased use in the context of lockdown and
quarantine. A Polish study eliciting responses in the initial stages
of the COVID-19 outbreak (March, 2020) found that participants
who increased their consumption of alcohol following physical
distancing measures reported greater difficulty coping with
everyday activities, suffered greater rates of depression, and
were less likely to adopt coping strategies such as positive
reframing (Chodkiewicz et al., 2020). More generally, alcohol
use has been linked to negative outcomes not only through
its direct effects on health but also indirectly through its
relationship with decreased treatment adherence and self-care
(WHO, 2018). Increased alcohol use has been associated with
decreased adherence to outpatient medication (Grodensky et al.,
2012) as well as decreased self-care behaviors in diabetes (Ahmed
et al., 2006) and hypertensive patients (Rittmueller et al., 2015).
Psychological factors such as impulsivity have also been linked
to alcohol consumption (Dick et al., 2010; Gray and MacKillop,
2014). Recent studies have linked increased alcohol consumption
with impulsivity (Kreek et al., 2005; Clay et al., 2020) and thus
may be a link between impulsivity and health behaviors.

Comprehensive examinations of the individual psychosocial
factors that influence general health behaviors and behaviors
related to acute disease threats like COVID-19 have not been
widely undertaken especially in Latin America. Furthermore, a
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better understanding of the underlying psychosocial predictors
of pandemic behavior as it relates to factors such as empathy,
impulsivity, and anhedonia can elucidate how behaviors manifest
themselves under acute threat. As such, this article attempts
to develop an examination of the interplay between general
health behaviors (such as general hygiene, regular exercise, and
eating a healthy diet) and threat-specific behaviors (such as
social distancing, sanitizing, and handwashing) in the face of a
contagious disease outbreak (COVID-19).

Given the importance of understanding the relationship
between physical and mental health and propensity to adopt
precautionary behaviors that protect oneself and others, the
main objective of the current study was to investigate the effect
of psychological factors (empathy, impulsivity, and anhedonic
depression) on precautionary and general health behaviors.
Furthermore, the study examines whether alcohol consumption
has a relationship with precautionary factors. Considering
antecedent studies, we predict that individuals who score higher
in reported rates of alcohol consumption, impulsivity, and
anhedonia and lower in reported rates of empathy will likewise
report reduced frequency of general health and pandemic-
specific precautionary behaviors. The design of this study casts a
wide net to probe some of the underlying psychological factors
and social behaviors associated with precautionary response.
Furthermore, this initial research was intended to identify
potential future avenues of research into the psychosocial
nuances of infectious disease response.

MATERIALS AND METHODS

Participants
The data were collected using a snowball recruitment procedure.
Study invitations were sent via email, text, and social media
in keeping with physical distancing guidelines. Prior to
participation, all participants were informed of the study aims,
benefits, and risks before signing a digital consent form. The
sample included 709 individuals from 24 of the 32 Mexican
states. All participants at or above the legal age of consent
(18) were eligible. Mean age was 35.5 (sd = 14.8), ranging
from 18 to 81. Most of the participants self-identified as
female (517), with 178 identified as male, and seven as non-
binary, and seven preferred not to answer. Approximately one-
third of the participants self-identified as married (33.2%),
and more than half of the sample reported being single
(58.8% single); the remaining reported being either divorced,
widowed, or living in cohabitation (5.2, 1.5, and 17.7%,
respectively). About one-third of participants reported high
school (27.3%), college degree (35.4%), or a postgraduate degree
(31.1%) completion, while less than 2% reported completing
elementary or middle school as their highest level of completed
education (0.3 and 1.6%, respectively). Reported income ranged
from low to high relative levels (6.1% low income, 18.1%
low to medium, 30.2% medium, 22.9% medium high, and
17.7% high). Less than half reported having a steady salaried
income (44.9%).

Procedure
The questionnaire was distributed between the end of March
and the beginning of April, when the pandemic response
was in its initial stages in Mexico. During this period, health
and government officials had issued a “stay at home” request
(#quedateencasa), but the recommendation was not mandatory.
Likewise, health and government officials disseminated
informational campaigns about COVID-19 and hygienic
measures to avoid contracting and spreading the virus.

Groups from various Mexican academic institutions were
contacted electronically and invited to participate in the study.
Academic liaisons were asked to subsequently distribute the
invitation to their networks. Data were collected using Qualtrics
software. Approximately 3% of those who received the link
declined to participate. All the procedures used in this study
comply with the ethical standards of national and international
human ethics committees and were approved by the University
of Sonora Ethics Committee.

Translation
The scale assessing empathy was translated to Spanish from the
original English. After translation, the items were backtranslated
to check for equivalence of meaning between source and
target texts. Spanish-speaking researchers evaluated the Spanish-
translated instruments prior to the start of the study to assess and
improve reliability and validity.

Instruments
The instruments used in this study were selected to assess a
wide range of psychosocial variables. Socioeconomic factors (age,
gender, alcohol use, education, and occupation) were assessed
alongside psychological factors such as empathy, anhedonic
depression (anhedonia), and impulsivity. Behavioral variables
related to general health practices (such as diet and exercise)
and pandemic-specific precautionary behaviors (handwashing,
social distancing, etc.) were assessed as well as self-report of
COVID-resembling symptomology at time of the questionnaire.

Sociodemographic Variables
Participants were asked to report their age, gender, monthly
family income, marital status, highest level of completed
education, and whether they received a steady salary. They were
additionally asked about their religious practices and political
orientation as well as their tobacco use.

Alcohol Consumption
Alcohol consumption was assessed using one Likert-style item.
Participants were asked to report how many beverages they
consume, on average, per occasion (1 = one to two beverages;
2 = three to four beverages; 3 = five or more beverages).

Empathy
Empathy was assessed using four items from the Loewen et al.
(2009) Empathy Quotient, which, in turn, is a short form of
Wakabayashi et al. (2006). Only the reversed scaled items were
included, reported using a Likert-type scale (0–4). Items included
“I find it hard to know what to do in a social situation” and “I
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often find it hard to judge if something is rude or polite.” Our in-
house translation demonstrated acceptable reliability (α = 0.64).

Impulsivity
Impulsivity was assessed using eight items from the Corr and
Cooper (2016) Reinforcement Sensitivity Theory Personality
questionnaire. The instrument response scale ranged from 1 (it
does not apply to me) to 5 (it absolutely applies to me). Items
included “I always buy things impulsively” and “I recognize that
I do thing without thinking.” This scale was previously translated
to Spanish and validated (Espinoza-Romero et al., 2019) in
Mexico, demonstrating acceptable internal consistency in both a
student sample (α = 0.78) as well as our sample (α = 0.74).

Anhedonic Depression
Anhedonic depression was assessed using eight items from the
from the Mini Mood and Anxiety Symptom Questionnaire
(Mini-MASQ) scale (Casillas and Clark, 2000) (two positively
keyed items and six reverse-keyed items). Participants responded
to items like “I feel happy” and “I feel that I have a lot of
things to do” using a 5-point Likert-type scale (1 = nothing
to 5 = extremely). The scale has been previously validated
in Mexico (Corral-Frías et al., 2019) and reported acceptable
internal consistency and reliability (α = 0.83) consistent with the
one reported here (α = 0.84).

General Health Practices
The general health practices scale included five items from
a self-care instrument (Corral Verdugo et al., 2021) and two
items addressing general health. The instrument used a 5-point
Likert-type scale ranging from “never” (1) to “always” (5). The
scale demonstrated acceptable internal consistency in our sample
(α = 0.63).

Precautionary Behaviors
The precautionary behavior scale was specifically developed for
this study to elicit responses on actions that protect oneself
and others against infection and transmission of contagious
diseases. It included six items assessing preventative behaviors
that participants had engaged in during the previous 3 days.
The first three Likert-type items assessed the number of times
participants left their house in the previous 3 days as well as
asking them to report on their social distancing behaviors and
face-touching frequency while outside of the home. The fourth
item assessed greeting techniques wherein participants reported
how they greeted others outside of the home. Greetings that
adhered to social distancing recommendations (greeted verbally
or non-verbally from far) were awarded more points than riskier
actions such as handshaking, hugging, and cheek kissing.

The remaining two questions were open-ended aimed at
eliciting responses on safe home entrance and handwashing
behaviors. Participants were asked to describe their behaviors
upon returning to the home following an outing and to
explicitly describe their handwashing behaviors. “The “safe home
entrance” variable was quantified after content analysis and
was the summation of up to nine different protective behavior
categories (e.g., washing hands, taking off shoes, and using
disinfectant). Likewise, the “handwashing” variable assessed

whether participants self-reported taking sufficient time and
used the appropriate handwashing techniques. Both variables
were quantified using a codification procedure developed via
content analysis procedures. Descriptions were tallied such that
if participants self-reported taking enough time (e.g., two rounds
of the “happy birthday” song, at least 20 s) and described using
an appropriate technique (e.g., washing between fingers, thumbs,
and top of hands). All responses were evaluated, and relevant
categories were developed until saturation was reached (Saunders
et al., 2018). The final two questions were qualitative in nature
to best assess precautionary health knowledge reported by the
participants in the initial stages of the COVID-19 response. This
was not only to probe responses on behaviors based on health
recommendations but also to potentially identify additional (safe
or unsafe) behaviors thought to protect against the virus.

Coronavirus Disease 2019-Resembling
Symptomology
A seven-item scale was used to self-report COVID-resembling
symptoms. Participants detailed the extent to which they had
experienced seven symptoms of the virus during the past week,
using a Likert-type scale “none” (1) to “extreme” (5). Respondents
were asked to report on the frequency of fevers of 38◦C (100.4◦F)
or more, headache, dry cough, loss of smell, loss of taste,
stomachache, and diarrhea within the previous 7 days.

Data Analysis
Internal consistency reliability [Cronbach alpha and average
inter-item correlation (AIC)] and univariate (means and
standard deviations) analyses were performed using SPSS v.25.
Likewise, frequency analyses were performed on categorical
variables. Given that three scales were created for this study or
were modified from the original, confirmatory factor analyses
were performed to test the unidimensional nature of the scales
(see Supplementary Materials).

Finally, a structural equation model analyzing the direct and
indirect influences of psychological factors on COVID-19-related
precautionary behaviors and resembling symptoms was specified
and tested using the maximum likelihood robust estimation
method using EQS.

In accordance with recommendations from Hau and Marsh
(2004), we used parcels that were calculated by averaging
items randomly within each construct, except in the case of
empathy where parcels were created by subscales. The maximum
likelihood robust method was used because although we have
a large sample, a previously specified model, and independent
observations, we did not meet the normal distribution of the
data (Mardia = 67.95). This methodology and the residual-
based tests are thought to be the most accurate methods
for analyzing non-normal data for structural equation models
(Bentler, 2007).

To evaluate if the data support the proposed hypothetical
model, two types of fit index indicators (Bentler, 2007) were
considered: practical and statistical. The statistical indicator
used was Satorra–Bentler chi squared (χ2), which measures
the difference between the proposed models and the saturated
χ2. To make the χ2 test less dependent on sample size, we
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used the relative χ2, which is calculated by dividing the χ2

fit index by the degrees of freedom. Congruent with literature
(Schumacker and Lomax, 2004), if this ratio is <5, we deemed
the model to have good fit. Since statistical indicators are very
sensitive to sample size, the following practical indicators were
also considered: comparative fit index (CFI), Bentler–Bonnet
non-normed fit index (BBNNFI), and root mean square error of
approximation (RMSEA).

The theoretical model suggests that general health behaviors
have a direct association with COVID-19-related symptoms.
The model is based on previous literature, which found that
general health behaviors (e.g., self-care) may help maintain
physical and mental health and can, therefore, prevent COVID-
19 symptoms (Baumann and Dang, 2012; Wiebe et al.,
2018; De Maria et al., 2020). On the other hand, our
model suggests that impulsivity will have a direct association
with general health behaviors, given the logical causal order
establishing that traits (impulsivity) affect behavior (general
health behavior) (Hofmann et al., 2008). This is consistent
with previous empirical reports establishing an association
between impulsivity and general health behaviors. A Turkish
study demonstrated this relationship in a study during the
H1N1 pandemic in which recommended behaviors were
predicted by impulsive sensation seeking (Gaygısız et al., 2012).
However, given the cross-sectional design, the model cannot
establish a causal relationship between psychological factors and
health behavior.

Our model proposes that “impulsivity” and “anhedonia”
will have an indirect effect on “precautionary behaviors”
and “COVID-19-resembling symptoms” via “general health
behaviors.” Furthermore, “empathy” will have a direct effect
on “precautionary behaviors.” This model is based on previous
evidence demonstrating that impulsivity and anhedonia
influence trait health behaviors, and these may lead to better
health-related responses (state) in the face of a health crisis such
as COVID-19. In Figure 1, we present a hypothetical model
based on the previously presented literature. The model predicts
that individuals who report higher impulsivity (Reinders Folmer
et al., 2020a,c; van Rooij et al., 2020) and anhedonia (Denollet
et al., 2008; Taquet et al., 2021) and report lower rates of empathy
(Pfattheicher et al., 2020) will report reduced frequency of
general health and pandemic-specific precautionary behaviors.
We also hypothesize that impulsivity will have an indirect
effect on pandemic-specific precautionary behaviors through
alcohol consumption (Clay and Parker, 2020; Kreek et al., 2005).
Finally, we predict that general health and pandemic-specific
precautionary behavior, as well as impulsivity, will have positive
and direct effects on COVID-19-resembling symptoms.

RESULTS

The most reported COVID-resembling symptoms were
headaches (43.1%), followed by stomachaches (26.6%) and
dry coughs (17.6%) (see Supplementary Table 1). Within our
sample, only 26.3% of participants avoided going out in the
three previous days before completing the questionnaire,

while 34.3% went out between two and five times (see
Supplementary Table 2). The most reported reasons for
going out were to buy food (52.3%), to work (18%), to visit
relatives (12.3%), and to acquire medicines (10.2%) (see
Supplementary Table 3). Seventy-eight percent of respondents
admitted they consume alcohol, to different degrees, with
36% reported drinking three or more alcoholic beverages
each time.

Table 1 shows the internal consistency and univariate statistics
(means and standard deviations) for each of the instruments.
The scales showed acceptable internal consistency reliability
(α = 0.60–0.84) for most scales. The exception was the COVID-
resembling symptoms measure (α = 0.57), which is not surprising
given the range of symptoms associated with COVID-19. Since
the Precautionary Behaviors measure included items with diverse
codification (ranges of response: 1–5, 1–4, –3 to 2, 0–7, and 0–
6), we used AIC to estimate reliability. The scale produced an
AIC = 0.16, which is considered acceptable (Briggs and Cheek,
1986; Clark and Watson, 1995).

Participants reported limited implementation of social
distancing and other precautionary measures against COVID-19.
Most participants stood closer than 2 m from other people
(78.8%), and almost all acknowledged touching their faces while
outside their home (90.8%). The self-reported average social
distance while out was between 1 and 1.5 m, and participants
acknowledged touching their faces between three and five times
in average. Most people reported hygienic greeting practices
such as verbal and gestural greeting (n = 438), but also a few
reported giving handshakes, kissing, and hugging (n = 68), while
114 did not find any acquaintances to greet while out. Participant
took an average of 1.89 safe steps to enter their home after being
out (range 0–7; where the most common was handwashing,
n = 443). Likewise, participants described using an average of
1.98 different techniques (most mentioned thorough washing
technique n = 308 and the use of soap n = 391) for effective
handwashing (see Table 2).

Figure 2 shows the results from the structural equation
model. All parcels loaded significantly (p < 0.05) on their factors,
suggesting convergent construct validity for the used measures.
Impulsivity directly negatively influenced health practices
(β = −0.16) as well as COVID-19-resembling symptoms
(β = 0.32) and indirectly influenced precautionary behaviors
through alcohol consumption (β = 0.24), where alcohol had a
negative effect on these behaviors (β = −0.14). Furthermore,
it had negative covariance with empathy (β = −0.47).
Anhedonic depression directly negatively impacted general
health practices (β = −0.37). Precautionary behaviors were
directly predicted by general health practices (β = 0.31)
and empathy (β = 0.15). Finally, COVID-19-resembling
symptoms were also directly and negatively impacted by
general health practices (β = −0.44). The model showed
acceptable goodness of fit (Satorra–Bentler χ2 = 217.47 [108
df ], p < 0.001; relative χ2 = 2.01, BBNNFI = 0.92, CFI = 0.94,
RMSEA = 0.03). This model explained 23% of the total variance
of general health behaviors, 26% of self-reported COVID-19-
resembling symptoms, and 18% of precautionary behaviors (see
Figure 2).
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FIGURE 1 | Theoretical model of predictors of precautionary behaviors.

DISCUSSION

This study examined psychological factors associated with
precautionary COVID-19-related practices in a Mexican sample
during the initial stages of pandemic response. Our data show
that despite the “stay-at-home” recommendation, only few
participants complied with the stay-at-home guidelines (26%)
at the beginning of the pandemic. Although “work” was one
of the main reasons for going out, respondents also mentioned
buying food, visiting relatives and friends, acquiring medicine,
and exercising outdoors. These rates are consistent with Google
(2020)-generated reports of only a 27% reduction in mobility
to workplaces in Mexico from March 15 (the day the national
emergency was issued) to April 05.

As our hypothetical model proposed, in congruence with
previous literature (Reinders Folmer et al., 2020a,c; van Rooij
et al., 2020), our results showed that COVID-resembling
symptoms were directly associated with impulsivity and general
health behaviors, suggesting that people who are less impulsive
and take regular care of their health experienced fewer COVID-
19-resembling symptoms. We expected a direct effect of
precautionary measures on COVID-19-resembling symptoms;
however, we did not find a significant link. This may due to
the relatively nascent stages of the viral spread in Mexico when
data were collected.

The present study makes a distinction between health-
related behaviors specific to viral threat (COVID-related) and
more general (general health) everyday behaviors, which may
have existed before the pandemic (such as diet, exercise,
and regularity of health-care acquisition). The results from
the structural equation model suggest that more empathetic

individuals who consumed little (or no) alcohol were more
likely to practice precautionary behaviors. Moreover, impulsivity
and anhedonic symptoms predicted precautionary behaviors via
trait health-related behaviors. The study demonstrates that the
most prominent predictors of precautionary behaviors related
to COVID-19 are general health behaviors. This is in line with
previous research indicating that self-care improves knowledge
and precautionary behaviors regarding respiratory illness and
transmission (Márquez-Serrano et al., 2012). Thus, our results
provide evidence for the protective properties of general health
behaviors and specifically self-care in the prevention of the
spread of COVID-19.

Our results join a growing body of evidence indicating that
lack of empathy is linked to decreased precautionary behaviors.
Relationships between empathy and adherence to precautionary
behaviors have been previously found in other countries during
COVID-19 and H1N1 crises (King et al., 2016; Pfattheicher et al.,
2020) and among health-care workers in non-pandemic contexts
(Sassenrath et al., 2016). Previous research has suggested that
lack of empathy may be due to insufficient understanding of
the negative consequences of individual behavior (Jonason and
Krause, 2013). Indeed, precautionary health practices increased
significantly when health-care professionals are reminded of
the implications for others but not for themselves (Grant and
Hofmann, 2011). Empathy provides an important avenue for
interventions given that an experimental manipulation during
the COVID-19 crisis showed that inducing empathy promotes
adherence to physical distancing (Pfattheicher et al., 2020).

Impulsivity indirectly affected precautionary behaviors by
prompting increased alcohol consumption and by inhibiting
healthy practices. The link between impulsivity and alcohol
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TABLE 1 | Reliability and univariate statistics of scales (scale range of responses: 1–5).

Scale/items Mean SD Alpha

General health practices 0.60

Does physical activity regularly to maintain health. 3.17 1.07

Tries to consume healthy food. 3.75 0.76

Visits doctor if feeling sick. 3.64 1.01

Engages in practices of personal hygiene. 4.74 0.51

Rests to recover health and energy. 4.24 0.78

Generally, his/her health is good. 3.43 0.86

Impulsivity 0.74

I think I should “stop and think” more instead of jumping into things too quickly. 3.01 0.99

I sometimes cannot stop myself talking when I know I should keep my mouth closed. 2.22 1.01

I often do risky things without thinking of the consequence. 1.89 0.91

I find myself doing things on the spur of the moment. 2.16 0.94

I’m always buying things on impulse. 2.01 0.99

I would go on a holiday at the last minute. 2.14 1.13

I think the best nights out are unplanned. 2.89 1.15

If I see something I want, I act straight away. 2.22 0.96

Empathy 0.64

I find it hard to know what to do in a social situation.+ 1.41 0.99

I often find it hard to judge if someone is rude or polite.+ 1.07 1.00

It is hard for me to see why some things upset people so much.+ 2.10 0.91

Other people often say that I am insensitive, though I don’t always see why.+ 1.80 0.95

Anhedonic depression 0.83

Felt really happy.+ 2.94 0.98

Felt like I was having a lot of fun.+ 3.40 1.05

Felt like I had a lot of energy.+ 2.76 1.07

Felt really lively, “up,”+ 3.75 0.97

Felt like I had a lot of interesting things to do.+ 3.05 1.16

Felt like I had a lot to look forward to.+ 3.34 1.05

Felt withdrawn from other people. 2.77 1.28

Felt like nothing was enjoyable. 2.03 1.05

COVID-19-resembling symptoms 0.57

Fever 1.02 0.21

Headache 1.66 0.86

Dry cough 1.25 0.58

Sense of smell loss 1.10 0.40

Sense of taste loss 1.06 0.30

Stomach ache 1.37 0.72

Diarrhea 1.20 0.58

COVID-19, coronavirus disease 2019. +Reverse-keyed items.

consumption and in turn its effect on health is well documented
(Dick et al., 2010; Gray and MacKillop, 2014; Griswold et al.,
2018; WHO, 2018). Likewise, impulsivity has been linked to
antisocial behavior (Malesza and Ostaszewski, 2016) and poor
care of others (Crysel et al., 2013). Our results contribute to this
literature by providing evidence that alcohol use may also be a
risk for further propagating the COVID-19 virus.

More recently, research from the Netherlands found that
impulse control influenced sustained compliance with mitigation
measures (Reinders Folmer et al., 2020a,b). In accordance, with
previous COVID-19-related evidence, impulsivity was associated
to decrease in compliance with mitigation practices (Bieleke
et al., 2020; van Rooij et al., 2020). Interestingly, our results

demonstrate a negative covariance between impulsivity and
empathy, while previous research found that those who reported
psychopathic traits, characterized by high impulsivity and low
empathy, were less likely to engage in preventative behaviors
(Nowak et al., 2020). In keeping with previous research, our
results show that individuals reporting lower impulsivity also
report engaging in activities that improve their own health and
may prevent the spread of the virus.

Anhedonic depression also influenced precautionary
behaviors and COVID-19-resembling symptoms in an indirect
way by inhibiting healthy practices. Anhedonia has been
consistently linked to poorer physical health outcomes (Denollet
et al., 2008), and it is thought that deficiencies in the pleasure
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TABLE 2 | Reliability and univariate statistics of precautionary behavior scale.

Items Mean SD Min Max Alpha/AIC

0.54/0.16

Times went out home 3.26 0.92 1 5

Social distancing 2.07 0.75 1 4

Times touched face 3.18 0.91 1 4

Hygienically greeted 0.72 0.83 −3 2

Steps that followed at entering
home

1.89 1.22 0 7

Hands washing procedure 1.98 1.19 0 6

AIC, average inter-item correlation.

system may influence reduced self-care behaviors (Leventhal,
2012; Kessing et al., 2014). Furthermore, stress and social
isolation, which may be exacerbated by quarantine conditions,
serve as a potent trigger for increased anhedonic symptoms,
which in turn may lead to reduced self-care. Indeed, research
during the COVID-19 pandemic has highlighted the reciprocal
relationship between psychiatric illness and higher risk of being
diagnosed with COVID-19 (Taquet et al., 2021). Our research
extends this literature by calling attention to the importance of
mental health during a pandemic.

Previous research has demonstrated inconclusive results when
considering demographic factors and precautionary behaviors
(Barr et al., 2008). Demographic variables were not added to
the model due to various statistical restrictions (e.g., non-linear
relationships and nominal variables); however, we ran some
exploratory analysis on demographic variables. We did not find
significant differences in precautionary behaviors by education or
income levels. Our results did find that precautionary behaviors

varied by age (see Supplementary Materials). Those in the 31–
41 age group self-reported the least precautionary behaviors,
whereas those in the 51–60 age group reported the most. This
is in keeping with findings that young adults utilize the health-
care system less frequently and are involved in fewer preventative
health-care practices (Fortuna et al., 2009; Harris et al., 2017).
However, the relationship found here was not linear, where the
youngest group did not report the least and the oldest did not
report the most precautionary behaviors. We further found that
these behaviors varied by gender, where significant differences
were found between those identifying as male and female. Both
the gender and age findings might be partly due working age men
being more likely to continue leaving the home for employment.
However, it has been shown that men are at greater risk for
COVID-19-related death due to less responsible attitudes toward
the pandemic (Bwire, 2020).

Important limitations to this study must be mentioned.
Firstly, due to the prevailing conditions of recommended social
distancing, obtaining a representative sample was difficult. The
snowball sampling technique may be biased by over-representing
the academic community with a disproportionate number
of highly educated individuals and participants identifying
as female. Secondly, validity may have been influenced by
social desirability bias as responses were collected via self-
report. Additionally, the model only investigated psychological
dispositional variables as predictors of precautionary behaviors
and COVID-resembling symptoms. The model lacks the role
played by situational variables (i.e., peer pressure, access to
information, cultural values, and practices), which should
be examined in future models. Moreover, other important
variables such as threat perception or perception of fear for
COVID-19 have proven to be crucial to predicting adherence

FIGURE 2 | Structural model of predictors of precautionary behaviors. All factor loadings, structural coefficients and covariances are significant (p < 0.05), excepting
the one marked with the dotted line. Goodness of fit: Satorra–Bentler χ2 = 217.41 (108 df), p < 0.001; relative χ2 = 2.01; BNNFI = 0.92, CFI = 0.94; RMSEA = 0.03.
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to precautionary behaviors (Conway et al., 2020; Parlapani
et al., 2020). Moreover, recent literature have highlighted
the importance of human values and sharing these values
in containing the COVID-19 pandemic (Wolf et al., 2020).
Future research is needed to examine these relationships
more thoroughly.

Additional methodological and temporal limitations must
also be considered. The model did not identify a significant
association between precautionary behaviors and COVID-
resembling symptoms. The timing of data collection, late
March to early April 2020, represents the initial stages of
pandemic response in Mexico. It is reasonable to assume that
COVID-resembling symptoms would be more associated with
general health behaviors than pandemic-specific precautionary
behaviors given the relatively early period in official response to
infectious spread. Furthermore, during the data collection period,
public health messages were not as consistent as they would
become later, leading to concerns about ineffective or potentially
dangerous actions in response to the perceived threat of the virus.
As such, we opted for a mixed methods design to identify a wider
spectrum of precautionary behaviors. While this approach may
create measurement and scoring concerns, it provided unique
insight into the behaviors taken by individuals who may not have
been easily identified with closed, Likert-type items.

Other issues of internal consistency of scales need to be
pointed out. Given the importance of having a time-sensitive
response and the lack of validated scales at the initial stages of
the pandemic, as well as the heterogeneous nature of the target
phenomenon and the need for reduced scale length, some of
the scales demonstrated reduced reliability. For example, the
symptoms identified in the COVID-resembling symptoms scale
are heterogeneous and can be associated with several maladies.
Furthermore, only reversed items were used in the empathy
scale to reduce survey length. While confirmatory factor analysis
showed some evidence for unidimensionality of the empathy
scale (see Supplementary Materials), low internal consistency
scores were probably due to the low number of items used.

Despite these various limitations, the present research adds
to existing literature examining psychosocial factors associated
with precautionary practices in the face of a serious threat
to public health like COVID-19. The historically understudied
sample of Mexican respondents likewise adds heterogeneity to
a growing font of international research outside of samples
from Europe and the United States. These results may be
informative to other epidemic and pandemic crises particularly
in the Latin American and Mexican populations. Identifying
the psychosocial factors that influence precautionary behavior

can better inform initiatives aimed at minimizing contagion as
well as elucidate some of the underlying factors that influence
individual behavior during these types of medical crises. The
long-term ramifications of the COVID-19 outbreak are still being
examined; these types of inquiries into how best to manage such
events are critical as research continues to move forward. Future
studies should examine the effects of social distancing stress on
mental and physical stress as well as other underlying social and
environmental variables.
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The COVID-19 pandemic constitutes a novel threat and traditional and new media

provide people with an abundance of information and misinformation on the topic. In

the current study, we investigated who tends to trust what type of mis/information.

The data were collected in Norway from a sample of 405 participants during the

first wave of COVID-19 in April 2020. We focused on three kinds of belief: the belief

that the threat is overrated (COVID-threat skepticism), the belief that the threat is

underrated (COVID-threat belief) and belief in misinformation about COVID-19. We

studied sociodemographic factors associated with these beliefs and the interplay

between attitudes to COVID-19, media consumption and prevention behavior. All

three types of belief were associated with distrust in information about COVID-19

provided by traditional media and distrust in the authorities’ approach to the pandemic.

COVID-threat skepticism was associated with male gender, reduced news consumption

since the start of the pandemic and lower levels of precautionary measures. Belief

that the COVID-19 threat is underrated was associated with younger age, left-wing

political orientation, increased news consumption during the pandemic and increased

precautionary behavior. Consistent with the assumptions of the theory of planned

behavior, individual beliefs about the seriousness of the COVID-19 threat predicted the

extent to which individual participants adopted precautionary health measures. Both

COVID-threat skepticism and COVID-threat belief were associated with endorsement

of misinformation on COVID-19. Participants who endorsed misinformation tended to:

have lower levels of education; be male; show decreased news consumption; have high

Internet use and high trust in information provided by social media. Additionally, they

tended to endorse multiple misinformation stories simultaneously, even when they were

mutually contradictory. The strongest predictor for low compliance with precautionary

measures was endorsement of a belief that the COVID-19 threat is overrated which at

the time of the data collection was held also by some experts and featured in traditional

media. The findings stress the importance of consistency of communication in situations

of a public health threat.

Keywords: motivated reasoning, selective exposure, selective perception, evaluation of information, trust in

misinformation, trust in authorities, precautionary behavior, COVID-19
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INTRODUCTION

There is clear evidence that public reactions to health
communications are influenced significantly by the
characteristics of warning messages and that, in order to
achieve optimal responses from the population, public health
communications should have the attributes of specificity,
consistency, certainty, clarity, accuracy and sufficiency (Mileti
and Peek, 2000). Conflicting and confusing messages lead to
misunderstandings and decreased credibility of the source,
thereby reducing the efficacy of the communication (Nigg,
1987; Webster et al., 2020). Messages concerning the novel
threat of COVID-19 have not been fully consistent over time,
as authorities such as the World Health Organization (WHO)
and countries’ leaders have, in the light of emerging evidence,
changed their evaluation of the seriousness of the disease, as
well as their recommendations of measures to defend against it.
An example of one controversy was the variation in messages
about the use of face masks by asymptomatic individuals,
which spanned from being discounted as a COVID-19 myth
(McLaughlin, 2020), through warnings that risks associated with
using face masks might outweigh their benefits (Lazzarino et al.,
2020), to including them in official recommendations (BBC
News, 2020; Brooks et al., 2020; Turak, 2020). Another topic of
dispute was whether COVID-19 is airborne or whether close
contact with an infected person is necessary for transmission to
occur (Rabin and Anthes, 2021). Such inconsistent information
can confuse the public, decrease trust in authorities and create
anxiety about what information one should trust and which
prevention measures to follow. Blurring of the line between
fact and misinformation has also appeared in other COVID-19
news topics, for instance in relation to claims that COVID-19
originated from a research laboratory (Brewster, 2020; Wade,
2021).

People can also have various opinions about the COVID-
19 threat in relation to the fact that they know that different
countries have reached different conclusions regarding the
gravity of the threat and required controlling measures. For
instance Norway, the location of our study, introduced a national
lockdown on 12th March 2020, whereas neighboring Sweden,
which had at that point a similar number of infections, has
resisted introducing a lockdown, despite steeply rising numbers
of cases (COVID-19 Dashboard, CSSE—JHU, 20201; Folkestad,
2020; Franks, 2020; Norrestad, 2020a,b). Even within the same
country experts have expressed conflicting opinions and have
sometimes criticized measures introduced in their own country
(as in the case of our study Norway) as too strict (Berg
Bentzrød and Dommerud, 2020; Mølsted, 2020) or too mild
(Helljesen and Øverbø, 2020). Given the wide variety of expert
opinions concering the seriousness of COVID-19 which were
circulating in the media during the time of the data collection
(i.e., the end of April 2020), it is to be expected that the
lay population will also have varying attitudes and beliefs
regarding the seriousness of the threat, as has been found

1COVID-19Dashboard by the Center for Systems Science and Engineering (CSSE)

at Johns Hopkins University (JHU). https://www.arcgis.com/apps/opsdashboard/

index.html#/bda7594740fd40299423467b48e9ecf6.

for instance in the case of climate change beliefs (Heath and
Gifford, 2006). Through the mechanism of motivated reasoning,
people tend to seek out, pay attention to, remember, and
trust information which corroborates their prior attitudes and
discredits opposing information (Kahan, 2013). The mechanism
of selective exposition, perception and retention has been found
across various informational topic domains, including politics,
climate change, and disease prevention (smoking cessation, HIV
prevention) (e.g., Hwang, 2010; Flynn et al., 2017; Hartmann
et al., 2018; Druckman andMcGrath, 2019). Motivated reasoning
helps to mitigate cognitive dissonance and earlier accepted
misinformation is often retained even after one learns that it has
been debunked (Nyhan and Reifler, 2015).

The requirement of clarity of communication is also a
challenge, as news and public health communications on
COVID-19 contain technical terms (such as basic reproduction
number, exponential growth, fatality vs. mortality rate etc.). In
common with some other threats, for instance radiation, the
COVID-19 virus is invisible to the eye, which makes it harder
for the public to fully appreciate and understand the danger,
as opposed to, for instance, floods, tornadoes or fire (Mileti
and Peek, 2000). The invisibility of the threat also provides
more scope for individual evaluations and interpretations of the
threat level.

As a result of any confusion in public health communications,
people may turn to non-official channels for information.
Social media contain an abundance of misinformation related
to the pandemic, which some—including the World Health
Organization—have referred to as the COVID-19 infodemic
(Ali and Kurasawa, 2020; European Commission, 2020; WHO,
2020). The resort to such information channels can be further
justified by the fact that some news items originally labeled as
misinformation were later taken more seriously, such as the use
of face masks in asymptomatic individuals or the possibility that
the virus could have escaped from a laboratory mentioned above.
Conspiracy theories tend to be associated with major events,
epidemics, collective threats, and times of political instability
(McHoskey, 1995; Grzesiak-Feldman, 2007; Douglas and Sutton,
2008; Sharp, 2008; Carey et al., 2020). Such events elicit aversive
feelings of uncertainty and a lack of control, which, evidence
suggests, motivates the development of conspiracy theories in
order to help people to understand the situation and its causes
and hence reduce uncertainty and confusion (Van Prooijen and
Douglas, 2017). The COVID-19 pandemic constitutes a global
threat involving many uncertainties and thus provides ideal
conditions for the flourishing of conspiracy theories (Van Bavel
et al., 2020). The search for easy explanations for pandemics has
a long history: in medieval Europe, Jews were persecuted for
being responsible for the plague (Brotherton, 2015) and more
recently, in 1889/1890, the outbreak of the deadly Russian flu
was associated with introduction of electricity (Knapp, 2020). In
the current paper, we use the term COVID-19 misinformation
for all types of false claims in relation to the pandemic, in
line with the terminology of others, e.g. WHO in calling for
actions to tackle misinformation on COVID-19 (World Health
Organization, 2021).

The effect of misinformation on beliefs about the world is
critical in the era of the Internet when misinformation spreads
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faster than ever before, as an ordinary person can, by one
click, instantly share their text across the globe. The amount of
misinformation on Internet platforms is on the rise (Lazer et al.,
2018) and a recent study found that on social media (Twitter)
false news spread even faster than true news (Vosoughi et al.,
2018). Given that times of crisis engender the rise of conspiracy
theories, the COVID-19 pandemic may further accelerate this
trend. Here we investigate whether participants who have high
trust in social media have different attitudes toward the pandemic
than participants who trust traditional media (TV, radio, printed
newspapers). Traditional media, in contrast to many Internet
sources, typically adhere to journalistic practices, ethical codices
and content is subject to review and approval (e.g., by editors)
prior to publication to the broad public. Their information
quality is hence expected to be higher in comparison with
information on social media platforms, particularly in countries
where the media content is not subject to state censorship or
control. According to the 2020 World Press Freedom Index,
Norway has been evaluated as the country with the highest degree
of freedom of speech (Reporters without Borders, 2020) and
hence the information content of Norwegian television, radio,
and newspapers is expected to be superior to information which
one can find on social media.

The theory of planned behavior (TPB) links beliefs to behavior
and has mainly been applied in research on behaviors related to
protection of health and environment (Ajzen, 1991; Armitage
and Conner, 2001; Xu et al., 2020). Although TPB has been
criticized (Sniehotta et al., 2014), it is still in use and for instance
recently proved successful in predicting participants’ willingness
to self-isolate during a hypothetical pandemic in China (data
collected before the outbreak of COVID-19) (Zhang et al., 2020).
Our study investigates the impact of beliefs on precautionary
health behavior, while also simultaneously exploring the impact
of media on one’s beliefs about COVID-19.

The present study was conducted in Norway in April 2020
when many attributes of the new virus were still unknown,
predictions of the development of the pandemic were unclear and
the topic of the COVID-19 pandemic was prominent in news
headlines. The first person infected with COVID-19 in Norway
was identified on February 26th and on March 12th Norway
introduced strict measures, including travel restrictions and the
closing of educational institutions and sport facilities. At the time
of the data collection in late April, some of the measures had
already been lifted and theNorwegian government had promoted
installation of the tracking app Smittestopp to help in preventing
the disease spread.

The aim of our study is to explore factors associated with three
types of beliefs related to COVID-19:

1) Belief that the threat of COVID-19 is serious and underrated
(“COVID-threat belief”)

2) Belief that the threat of COVID-19 is mild and the situation is
overrated (“COVID-threat skepticism”)

3) Belief in misinformation on COVID-19

Specifically, we will address three questions:

1) Which sociodemographic factors are associated with
these beliefs?

2) How are media exposure and trust in media and the
authorities associated with these beliefs?

3) How do these beliefs affect reported precautionary behavior?

METHOD

Participants
A total of 405 participants (48.4% men, 51.6% women) living
in Norway participated in the study, the mean age of the
sample was 48.1 years (age range 18–85 years). The participants
were recruited from a representative panel of the Norwegian
population (≥18 years of age) owned by Polling & Statistics
AS, which was entrusted to send out the questionnaire. The
participants from the panel filled out the online survey in the
period 24–27th April 2020. The data was automatically stored in
an SPSS file, Polling & Statistics AS subsequently rewarded the
participants in the same way as in other data collections managed
by the company.

Measures
Participants were asked about sociodemographic variables of age,
gender, level of education, marital status, employment status at
the start of the pandemic, migration background, number of
persons living in their household, and whether they lived in a
rural or urban area. Participants rated their political orientation
on an 11-point Likert scale (0= left, 10= right).

In order to investigate the effect of beliefs about COVID-
19 on behavior (presumed by TPB), participants evaluated a
list of statements expressing different beliefs about COVID-
19 and reported the extent to which they complied with the
precautionary measures. Participants rated on four-point scales
their level of agreement (1 = fully disagree, 4 = fully agree)
with a set of statements related to the COVID-19 pandemic
and which appeared in the media in the period prior to the
data collection (see Supplementary Material for the English
version of the items which were presented in Norwegian). Seven
statements emphasized the severity of COVID-19 (e.g., “people
who were infected with COVID-19 will experience long-term
negative health impacts,” “the COVID-19 pandemic is still at the
start and many more people will die by the end of the year”)
and their mean score identified “COVID-threat belief.” Eight
statements downplayed the severity of the disease (e.g., “Norway
overreacted and the measures against COVID-19 were too strict,”
“the COVID-19 pandemic is almost over”) the mean score for
which was identified as “COVID-threat skepticism.”

The full list of statements rated by participants also included
eight examples of misinformation on COVID-19 being spread
on the Internet (e.g., “consumption of the Corona brand of beer
has an effect on the spread of COVID-19,” “the 5G network
has an effect on the spread of COVID-19”). These statements
were evaluated as misinformation at the time of the data
collection and at the time of writing this paper this remained
unchanged. However, we cannot exclude the (unlikely) possibility
that their evaluation may change in the future, as sometimes
misinformation (rumors, conspiracy theories etc.) turn out to
be true (Flynn et al., 2017). We again computed a mean
score for these eight items, which we further refer to as “trust
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in misinformation.” Additionally, eight statements expressed
trust in authorities in relation to the pandemic (e.g., “the
Norwegian Institute of Public Health has handled the pandemic
correctly,” “the World Health Organization has handled the
pandemic correctly”).

On a three-point scale (0 = no, 1 = sometimes, 2 = yes),
participants rated how much they followed each of the eleven
listed health measures (e.g., avoiding physical contact, frequently
washing hands).

Participants were also asked about the estimated weekly
number of hours they spend following news in total (TV, radio,
newspaper, Internet) and the number of hours spent using the
Internet (excluding watching movies online and playing online
games, as we were primarily interested in hours of Internet use in
which COVID-19 related content could have been encountered).
Additionally, they were asked to evaluate on a five-point scale
whether they reduced or increased their news consumption
compared to the period before the pandemic (1 = reduced a lot,
5 = increased a lot). Participants further rated how much they
trusted information on COVID-19 from different types of media:
TV, radio, printed newspapers, and social media (1 = don’t trust
it at all, 5 = completely trust). Participants also evaluated how
difficult they find it to distinguish facts from misinformation on
the Internet (1= very difficult, 5= very easy). Several additional
measures were taken, not reported in this paper.

The questionnaire items were constructed to be relevant and
specific for the situation in Norway in April 2020 and reflected
the status of knowledge and opinions about COVID-19 which
appeared in media in that period, as well as the then health
recommendations and misinformation. At the time of the data
collection, the number of new cases in Norway was in decline
and precautionary measures started to be lifted. As the threat was
still novel and knowledge about COVID-19 was limited, it was
a matter of opinion whether the precautionary measures should
be evaluated as too strict or too mild, as well as whether the
COVID-19 pandemic was perceived as close to the end or still
at the start. In April 2020 it was not clear that the pandemic
would be long-lasting and thus the measures of attitudes were
not constructed with the aim of being universally applicable for
all countries and all stages of the pandemic. The differences in

attitudes toward COVID-19 likely did not cease to exist, yet in
potential future data collections the questionnaire items would
need to be modified to reflect changes in the development of the
pandemic and knowledge about it.

Analyses
Responses were combined into scales: COVID-threat belief
(seven items), COVID-threat skepticism (eight items),
misinformation belief (eight items), trust in authority (eight
items), precautionary health behavior (eleven items), and trust
in traditional media (TV, radio, printed newspapers).

Associations between these scales and other variables of
interest (media consumption, trust in media, age, political
orientation) were computed using Pearson’s correlation.
Regression models were developed to investigate which factors
predicted COVID-threat belief, COVID-threat skepticism,
misinformation belief, and precautionary health behavior. Data
were analyzed using IBM SPSS Statistics 27 and R version 3.5.1.

RESULTS

Before investigating the association between variables, we
provide a brief overview of the overall attitudes of the sample.
For the entire sample we observe that on a 4-point scale, COVID-
threat belief reached a higher mean score (M = 2.30, SD = 0.50)
than COVID-threat skepticism (M = 1.54, SD = 0.45); t(404) =
20.76, p < 0.001, partial η2 = 0.516. The sample had an overall
high trust in authorities in handling the pandemic (M = 3.09, SD
= 0.50) and distrusted misinformation on COVID-19 (M = 1.21,
SD = 0.27). Participants indicated that they trusted information
about COVID-19 from traditional media (M = 3.70, SD = 0.74)
more than from social media (M = 2.50, SD = 1.13); t(404) =
20.68, p < 0.001, partial η2 = 0.514.

In comparison with men, women were less skeptical about the
threat of COVID-19 [t(359.12)= 4.66, p< 0.001], increased their
reported news consumptionmore during the pandemic [t(403)=
−2.84, p = 0.005], trusted misinformation less [t(402) = 2.16, p
= 0.031] and followed the recommended health measures more
[t(381.15)=−4.90, p < 0.001] (see Table 1).

TABLE 1 | Gender comparison of attitudes toward COVID-19 and use of and trust in media (Independent samples t-test).

Male (N = 196) M (SD) Female (N = 209) M (SD) df T p Partial η2

COVID-threat beliefa 2.27 (0.48) 2.34 (0.52) 403 −1.49 0.137 0.005

COVID-threat skepticisma 1.65 (0.50) 1.44 (0.37) 359.12 4.66 <0.001 0.052

Trust in misinformationa 1.24 (0.29) 1.18 (0.24) 402 2.16 0.031 0.011

Trust in authoritiesa 3.05 (0.54) 3.14 (0.46) 386.16 −1.80 0.073 0.008

Health measuresb 1.33 (0.29) 1.46 (0.25) 381.15 −4.90 <0.001 0.057

Weekly hours of news consumption (traditional media, Internet) 10.80 (11.72) 10.48 (10.37) 403 0.289 0.772 <0.001

Increase in news consumption during the pandemicc 3.84 (0.91) 4.11 (0.95) 403 −2.84 0.005 0.020

Weekly hours of Internet use 20.10 (52.68) 15.77 (14.14) 403 1.14 0.253 0.003

Trust in information about COVID-19 from traditional mediac 3.65 (0.83) 3.74 (0.66) 403 −1.24 0.217 0.004

Trust in information about COVID-19 from social mediac 2.45 (1.17) 2.54 (1.08) 403 −0.82 0.413 0.002

aMean of scales rated 1–4.
bMean of scales rated 0–2.
cScales rated 1–5.
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A 2 x 2 ANOVA with gender and cohabiting status during the
pandemic (living alone vs. with somebody) as between-subjects
factors revealed the main effects of gender [F(1,401) = 33.12, p <

0.001, partial η2 = 0.076] and cohabiting status [F(1,401) = 6.51,
p = 0.011, partial η2 = 0.016] on adherence to precautionary
measures. Participants who lived alone tended to follow health
measures less (M = 1.34, SD = 0.33) than participants living
with somebody (M = 1.42, SD = 0.26). There was an interaction
effect between gender and living alone [F(1,401) = 8.14, p= 0.005,
partial η2= 0.020]: whereas women followed health measures
equally regardless whether they were living alone (M = 1.47,
SD = 0.26) or with somebody (M = 1.46, SD = 0.24) during
the pandemic, men followed health measures significantly less
when they lived alone (M = 1.19, SD = 0.34 vs. M = 1.37, SD
= 0.27). This is in line with the finding that marital status had
an impact on following the health measures [F(3,401) = 4.79, p
< 0.001, partial η2= 0.034], with single participants following
health measures the least (M = 1.26, SD = 0.32) and married
participants following measures the most (M = 1.42, SD= 0.26).
The variables living alone and marital status did not have a
significant effect on any other of the investigated variables. Type
of settlement (urban vs. rural) did not have any significant effect
on any of the investigated variables.

Associations Between Beliefs About
COVID-19, Precautionary Behavior, and
Media Consumption
We observed a significant relationship between beliefs about
the level of seriousness of COVID-19 threat and prevention
behavior, see Table 2. Participants who believed that COVID-
19 is a very serious threat followed health measures more (r
= 0.230, p < 0.001), whereas participants who were skeptical
toward the COVID-19 threat reported less prevention behavior
(r = −0.383, p < 0.001). Beliefs about the level of seriousness
of the COVID-19 threat were also associated with changes in
following news: whereas participants who believed that COVID-
19 is a serious and underrated threat tended to increase their
news consumption after the start of the pandemic (r = 0.155, p
= 0.002), participants who were skeptical toward the COVID-
19 threat decreased their exposure to news when the pandemic
started (r = −0.227, p < 0.001). Participants with more extreme
views on the level of the COVID-19 threat (both in the direction
of underestimation and overestimation) tended to be younger
and distrust authorities in handling the pandemic, whereas older
participants tended to trust authorities in managing the situation.
More extreme views on the evaluation of the threat were also
associated with trust in misinformation related to COVID-19,
the association was particularly strong for participants who
were more skeptical about the seriousness of the threat of
COVID-19 (r = 0.425, p < 0.001). Participants who tended
to believe that the threat of COVID-19 is underestimated
tended to be more left-wing politically (left-right scale:
r =−0.167, p= 0.001).

Rated trust in misinformation was positively correlated
with the amount of Internet use (r = 0.204, p < 0.001) and
negatively associated with trust in the authorities handling

the pandemic (r = −0.341, p < 0.001). Interestingly, trust
in misinformation did not have any significant effect on
precautionary behavior (r = −0.087, p = 0.081). However, a
more detailed analysis revealed that two specific misinformation
items (both concerning vaccination) were weakly negatively
correlated with precautionary behavior: “Vaccine against
COVID-19 will be available by summer” (r =−0.116, p= 0.022)
and “The magnitude of COVID-19 is exaggerated in order to
persuade the world’s population to take a vaccine” (r =−0.133, p
= 0.008) (see Table 4). Participants who trusted misinformation
more tended to distrust traditional media in covering the
pandemic (r = −0.328, p < 0.001) and instead trusted social
media (r = 0.104, p = 0.037). At the same time, participants
endorsing COVID-19 misinformation reported experiencing
difficulty with distinguishing facts from misinformation
(r =−0.216, p < 0.001).

By contrast, participants who trusted information on COVID-
19 provided by traditional media simultaneously tended to trust
the authorities handling the pandemic (r = 0.486, p < 0.001),
tended to be more left-wing politically (left-right scale: r =

−0.160, p = 0.001) and felt that it was rather easy to distinguish
facts from misinformation (r = 0.368, p < 0.001). Level of trust
in information on the pandemic from traditional media was not
significantly associated with precautionary behavior (r = 0.074, p
= 0.137), whereas trust in authorities handling the pandemic was
positively associated with adoption of the precautionary health
measures (r = 0.112, p= 0.024).

The regression model predicting COVID-threat belief
identified none of the sociodemographic variables included in
the model as significant predictors, while the increase in news
consumption compared to the period before the pandemic
was a significant predictor (p < 0.001) (see Table 3). COVID-
threat skepticism was predicted by lower age (p = 0.029), male
gender (p = 0.029) and decreased news consumption during
the pandemic (p < 0.001). Having achieved at least Masters
level of education was a statistically significant predictor of
greater trust in traditional media (p = 0.039), as was increased
news consumption during the pandemic (p < 0.001), trust in
social media (p < 0.001), lower reported COVID-threat belief
(p < 0.001), and lower reported COVID-threat skepticism (p
< 0.001).

Precautionary behavior was not predicted by any of the
sociodemographic data but decreased with trust in social
media (p = 0.025) and COVID-threat skepticism (p > 0.001)
and increased with COVID-threat belief (p < 0.001) and
belief in misinformation (p = 0.036). Interestingly, among
those participants who were skeptical of COVID-threat, trust
in misinformation was associated with more precautionary
behavior. Thus, trust in misinformation turned out to be a
predictor of precautionary behavior, since it motivated COVID-
threat skeptics to compliance with precautionary measures.

Belief in Misinformation on COVID-19
Recall that we measured the extent to which respondents
indicated trust in misinformation using eight statements that
expressed false information about the pandemic. Using Pearson’s
correlation coefficient, we observe that participants who trusted
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TABLE 2 | Associations between beliefs about COVID-19, precautionary behavior and media consumption.

COVID-

threat

belief

COVID-

threat

skepticism

Trust in

misinformation

Trust in

authorities

Health

measures

Hours of

news

consumption

Change in

news

consumption

(decrease-

increase)

Hours of

Internet use

Distinguishing

facts from

misinformation

Trust

traditional

media

Trust social

media

Political

orientation

(left-right)

Age

COVID-threat

belief

- −0.207** 0.108* −0.340** 0.230** 0.101* 0.155** 0.071 −0.083 −0.121* 0.070 −0.167** −0.220**

COVID-threat

skepticism

- 0.425** −0.398** −0.383** −0.019 −0.227** 0.089 −0.166** −0.290** −0.094 0.086 −0.130**

Trust in

misinformation

- −0.341** −0.087 0.018 −0.153** 0.204** −0.216** −0.328** 0.104* 0.090 −0.094

Trust in authorities - 0.112* 0.029 0.123* −0.080 0.239** 0.486** 0.103* −0.023 0.202**

Health measures - 0.113* 0.200** 0.057 −0.100* 0.074 −0.035 −0.050 0.066

Hours of news

consumption

- 0.220** 0.436** 0.080 0.083 0.037 −0.098* 0.086

Increase in news

consumption

- −0.019 0.047 0.203** 0.048 −0.038 0.134**

Hours of Internet

use

- −0.037 0.039 0.077 −0.070 −0.095

Distinguishing

facts from

misinformation

- 0.368** 0.011 −0.140** −0.144**

Trust traditional

media

- 0.273** −0.160** 0.083

Trust social media - −0.087 0.115*

Political orientation

(left-right)

- −0.060

Age -

*p ≤ 0.05; **p ≤ 0.001.
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TABLE 3 | Linear models.

Dependent

variable

COVID-threat belief COVID-threat skepticism Trust in traditional media Trust in misinformation Precautionary behavior

Predictors Coef. (SE) Beta p Coef. (SE) Beta p Coef. (SE) Beta p Coef. (SE) Beta p Coef. (SE) Beta p

(Intercept) 2.155 (0.185) <0.001 2.156 (0.167) <0.001 4.193 (0.406) <0.001 0.527 (0.144) <0.001 1.244 (0.166) <.001

Age (years) −0.004 (0.002) −0.213 0.058 −0.004 (0.002) −0.108* 0.029 −0.001 (0.003) −0.058 00.664 0.001 (0.001) −0.011 0.628 0.002 (0.001) 0.067 0.175

Sex (female) 0.296 (0.153) 0.061 0.053 −0.303 (0.139) −0.213* 0.029 0.045 (0.214) −0.055 0.834 0.068 (0.076) 0.006 0.371 0.110 (0.080) 0.139 0.167

Age*sex

interaction

−0.005 (0.003) −0.08 0.102 0.002 (0.003) 0.041 0.395 −0.003 (0.004) −0.029 0.529 −0.001 (0.001) −0.04 0.361 −0.001 (0.002) −0.02 0.654

High school

education

−0.065 (0.127) −0.061 0.608 0.100 (0.115) 0.103 0.382 0.202 (0.175) 00.128 0.248 −0.066 (0.062) −0.113 0.289 −0.011 (0.066) −0.019 0.862

Bachelor

education

−0.170 (0.127) −0.162 0.180 0.109 (0.115) 0.113 0.344 0.249 (0.176) 00.16 0.157 −0.122 (0.062) −0.212 0.051 0.051 (0.066) 0.086 0.443

Master education −0.177 (0.127) −0.166 0.165 0.076 (0.115) 0.079 0.507 0.365 (0.176) 0.231* 0.039 −0.191 (0.063) −0.327** 0.002 0.039 (0.067) 0.066 0.555

Change in news

consumption

(decrease-

increase)

0.106 (0.026) 0.202*** <0.001 −0.085 (0.023) −0.176***<0.001 0.132 (0.037) 0.169*** <0.001 −0.020 (0.013) −0.071 0.122 0.023 (0.014) 0.078 0.103

Trust in social

media

0.025 (0.021) 0.057 0.241 −0.026 (0.019) −0.065 0.177 0.160 (0.030) 0.245*** <0.001 0.037 (0.011) 0.151*** 0.001 −0.026 (0.012) −0.108* 0.025

Precautionary

behavior

−0.019 (0.135) −0.007 0.887 0.100 (0.048) 0.102* 0.038

COVID-threat

skepticism

−0.515 (0.083) −0.317***<0.001 0.293 (0.030) 0.487*** <0.001 −0.203 (0.034) −0.332***<0.001

COVID-threat

belief

−0.319 (0.073) −0.215***<0.001 0.070 (0.026) 0.128** 0.008 0.100 (0.028) 0.179*** <0.001

Trust in

misinformation

0.114 (0.054) 0.112* 0.036

Trust in traditional

media

0.007 (0.019) 0.018 0.735

Coef., unstandarized coefficient; Beta, standardized coefficient; SE, standard error.

*p ≤ 0.05; **p ≤ 0.01; ***p ≤ 0.001.
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FIGURE 1 | Highest achieved education and trust in misinformation.

one type of misinformation on COVID-19 were also more
likely to trust other misinformation messages (see Table 4).
Some of these combinations could be a part of one narrative,
for instance that the 5G network is responsible for the spread
of COVID-19 and that the effect of COVID-19 is overblown
so that everyone will take a vaccine (r = 0.412, p < 0.001).
On social media these two types of misinformation sometimes
appear in a narrative that claims that, after taking the vaccine,
5G masts will be able to start mind-controlling people (Radio
Free Europe/Radio Liberty (RFL/RL), 2020); trust in multiple
misinformation stories simultaneously could explain how such
syntheses arise. However, in other cases, there was a positive
association between misinformation messages which seem to
oppose each other (e.g., 5G masts are responsible for the spread
of COVID-19 and refugees are responsible for the spread of
COVID-19, r = 0.208, p < 0.001).

When investigating sociodemographic variables associated
with trust in misinformation on COVID-19, we observe that,
in addition to male gender mentioned above, the level of
education also had an effect and participants with higher
achieved education were less likely to believe misinformation
stories; F(3,396) = 7.97, p < 0.001, partial η2 = 0.057 (see
Figure 1). The other investigated sociodemographic variables
such as living alone, civic status and type of settlement did not
have any association with trust in misinformation.

As reflected inTable 3, trust inmisinformation was lower with
higher level of education (p = 0.002), but increased with trust in
social media (p= 0.001), with more precautionary behavior (p=
0.038), and with both higher reported COVID-threat belief (p =
0.008) and COVID-threat skepticism (p < 0.001).

DISCUSSION

This study shows that there are intelligible relationships between
people’s beliefs and doubts about the seriousness of the pandemic,
their trust in authorities, their susceptibility to misinformation
and their engagement with precautionary behaviors. The
findings reveal that one’s beliefs about the seriousness of
the COVID-19 threat predict the extent to which individuals
adopt precautionary health measures. Whereas COVID-threat
believers applied many precautionary measures, COVID-
threat skepticism was associated with decreased precautionary
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behavior. The congruence between beliefs and behavior is
consistent with the ideas behind the theory of planned behavior
(Ajzen, 1991). The mechanism of motivated reasoning and
selective exposure can explain why COVID-threat believers
increased their news consumption since the start of the
pandemic, whereas COVID-threat skeptics decreased it. In other
studies, high levels of news consumption in times of crises (e.g.,
terrorist attacks, COVID-19 pandemic) were associated with
higher levels of anxiety and other psychological symptoms, which
would be congruent with the association between increased
news consumption and heightened worry about the seriousness
of the threat (e.g., Ahern et al., 2002; Schlenger et al., 2002;
Nekliudov et al., 2020). The causality may be bidirectional, as
worried individuals may seek out information which resonates
with their beliefs and being exposed to such news can even
further increase their threat appraisal of the situation. Evaluation
of the COVID-19 threat as very serious and underrated was
further correlated with left-wing orientation; skepticism toward
the COVID-19 threat was associated with male gender and
reported difficulties in distinguishing facts from misinformation.
Both of these extreme views of the threat (in the direction
of underestimation and overestimation) were associated with
younger age, distrust in authorities in handling the pandemic,
distrust in information on COVID-19 provided by traditional
media and tendency to endorse COVID-19 misinformation.

Norway is among those countries with the highest trust in
authorities in the world (Ortiz-Ospina and Roser, 2016) and
hence it is not surprising that the sample exhibited an overall
high trust in authorities in handling the COVID-19 pandemic.
This trust could have been further bolstered by the fact that,
at the time of the data collection in the second half of April,
measures introduced in mid-March had already shown an effect
and COVID-19 was receding in Norway. According to the
study by Rieger and Wang (2020) conducted shortly before
our data collection, Norway had the fourth highest trust in the
government in handling the pandemic out of 57 investigated
countries and was preceded only by Vietnam, Quatar, and
New Zealand. Simultaneously, Rieger and Wang (2020) found
that countries with a higher trust in the government had a
lower COVID-19 death toll. In our study, trust in authorities
was positively associated with higher age, trust in media, and
the amount of adopted prevention measures and negatively
associated with trust in COVID-19 misinformation and with
beliefs that the threat of COVID-19 is either underestimated or
overestimated. The association between trust in authority and
compliance with rules was also found in a study on tax payments
and was explained by perception of fairness (Murphy, 2004).
Murphy discusses the possibility that trust may be more efficient
than punishment in promoting rules, which could plausibly also
apply to the pandemic situation. Norway took the pandemic
seriously and acted with caution, held the borders closed longer
than the EU countries and, simultaneously, the trust of the
population in the authorities and traditional media was high.
Possibly in relation to that, the basic reproduction number for
COVID-19 decreased to under 1 within about 2 weeks after the
introduction of the lockdown and the country got the pandemic
quickly under control (Franks, 2020). It would be interesting to

investigate people’s beliefs about COVID-19 in countries where
the level of trust in authorities is low and/or where the severity of
the threat was downplayed by the authorities.

Perhaps due to the generally high level of trust in authorities
in Norway, trust in misinformation was not prevalent in our
sample. Van Bavel et al. (2020) stressed the importance of fighting
misinformation during the pandemic, however, the level of trust
in misinformation can differ across countries. In our study,
trust in misinformation was positively associated with male
gender, lower education, high amount of Internet use, perception
that the threat either overestimated or underestimated, trust
in information on COVID-19 from social media and reported
difficulty in distinguishing facts from misinformation. However,
in a linear regression the effect of gender was not significant. This
is at variance with the finding by Pennycook and Rand (2019)
that men are better than women at differentiating facts from
misinformation. People endorsing misinformation on COVID-
19 tended to distrust information on the pandemic provided
by traditional media (TV, radio, printed newspapers) and to
decrease their news consumption after the start of the pandemic.
Avoidance, or discounting, of information inconsistent with one’s
beliefs can be again explained by the protective mechanism
of motivated reasoning. In contrast to studies by Pennycook
and Rand (2019) conducted in the United States, we did not
find any association between political orientation and trust
in misinformation.

We found that trust in one type of misinformation was
positively correlated with trust in other misinformation stories,
even in cases when they provided contradictory explanations
for the pandemic. Previous studies (e.g., Swami et al., 2010;
Wood et al., 2012) have shown that those who believe in one
conspiracy theory are also likely to endorse other conspiracy
theories even in cases when they are mutually exclusive. Our
study suggests that this finding extends to other types of
misinformation. Simultaneous trust in different misinformation
stories simultaneously possibly explains how they could blend
together—in order to reduce cognitive dissonance from trusting
seemingly opposing stories (e.g., “5G masts are responsible for
the spread of COVID-19” and “the threat of COVID-19 is
exaggerated so that everyone would take a vaccine”), new stories
containing elements of the original stories could arise (after
everybody takes the vaccine, people will be mind-controlled
by 5G masts) (Radio Free Europe/Radio Liberty (RFL/RL),
2020). However, more research is needed to understand the
exact mechanism underlying the creation of new misinformation
narratives, as well as to address the problem as to why certain
segments of the population distrust and avoid official news
sources and instead turn to social media and misinformation.

One unexpected finding from our study was that there
was no significant correlation between trust in misinformation
on COVID-19 and precautionary behavior. A finer grained
analysis revealed that the direction of association between
adoption of precautionary measures and trust in misinformation
is contingent upon the content of the specific misinformation
item. The absence of a significant association between COVID-19
conspiracy beliefs and compliance with preventive measures was
also found in a study conducted in Turkey (Alper et al., 2020).
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Yet another study discovered that belief in conspiracy theories
was predicted by stressful life events and greater perceived
stress (Swami et al., 2016). High levels of stress could possibly
explain why people endorsing conspiracy theories are not
necessarily relaxed about precautionary measures. In fact, linear
regression revealed that participants who endorsed COVID-
threat skepticism and simultaneously trusted misinformation
items complied more with precautionary measures than
participants who only endorsed COVID-threat skepticism.

Scientists, as well as international organizations, have
called for measures against COVID-19 misinformation
(European Commission, 2020; Van Bavel et al., 2020) and
social media platforms have made significant efforts to remove
misinformation related to COVID-19 from their websites
(Guynn, 2020). In this context our failure to observe a negative
association between belief in misinformation about COVID-19
and precautionary behavior is striking. We suspect that this
finding may be related to the heterogeneity of misinformation
stories. Whereas the belief that dramatic photos showing
COVID-19 casualties are staged can certainly negatively impact
one’s precautionary behavior, it is unlikely that the belief that
COVID-19 was manufactured in a Russian laboratory will have
the same impact on one’s risk perception.

Based on our findings, decreased precautionary behavior is
strongly associated with attitudes downplaying the seriousness of
the virus. The impact of beliefs and doubts about severity of a
disease on compliance with precautionary measures is consistent
with the assumptions of the theory of planned behavior (Ajzen,
1991) and, for instance, was also found during the 2009 H1N1
pandemic (Rubin et al., 2009). At the time of our data collection
in April, knowledge about the new virus was still limited and
some experts (e.g., Kalager et al., 2020) claimed that in countries
with a good healthcare system COVID-19 had a lower death
toll than seasonal influenza and were skeptical of lockdowns
and of dramatic presentations of the disease in the media.
Participants at the time of the data collection could also have
encountered such statements in traditional media including the
leading serious newspaper in Norway “Aftenposten” (e.g., Berg
Bentzrød and Dommerud, 2020) which is why in our study we
do not categorize statements downplaying the severity of the
COVID-19 threat as misinformation. However, such attitudes,
particularly when mediated by traditional news sources, may be
far more impactful both in terms of their credibility, as well as in
terms of their effect on precautionary behavior, than irrationally
sounding misinformation stories from social media platforms,
which tend to be disregarded by most of the population. In
future studies it would be interesting to investigate whether the
level of variation in COVID-19 threat appraisals presented by

experts and authorities in different countries has any association
with population attitudes, precautionary behavior and the actual
spread of the virus. Another interesting topic would be to explore
how attitudes and behavior in relation to COVID-19 develop
over time within the same country and their association with the
local progress of the pandemic. Studying the topic of attitudes
toward COVID-19 threat is also important for future pandemics
as, when facing an infectious disease for which there is no
medication, people’s beliefs and related behaviors are key for
combating the disease and saving lives.
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