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Editorial on the Research Topic

The cultural psychology of the COVID-19 pandemic

1. Introduction

As people around the world settled into public health lockdown at the beginning of

the COVID-19 pandemic, researchers in cultural psychology joined colleagues from a wide

variety of academic disciplines in turning their attention to this global health emergency.

Although COVID-19 is clearly a biological disease resulting from viral infection that

wreaks havoc through physiological processes, the resulting pandemic was also the product

of cultural-psychological processes. We edited this Research Topic (RT) on the Cultural

Psychology of COVID-19 to provide an outlet for work that illuminates those processes.

Our call for papers was open between June 15 and December 31, 2020. We received 38

distinct submissions in response to the call, of which 20 (52.63%) proceeded to publication,

a rate that is roughly equal to that of the Cultural Psychology specialty of Frontiers in

Psychology (FCP) as a whole (51.61%). Before discussing the content of the articles, we

discuss important features of the editorial process.

A primary goal of FCP is to encourage the participation of people from outside

the WEIRD (i.e., Western, educated, industrial, rich, and democratic; Henrich et al.,

2010) settings that disproportionately constitute the field of psychology. The mission is

not only to decenter whitestream experience, but also to denaturalize the Eurocentric

modern individualist tendencies that the field of psychology tends to regard as an almost

natural standard. We therefore found it encouraging that our pool of submissions included

papers from authors or with participants based in 28 countries (plus one submission that

had 96 authors based in 20 different countries), including 18 submissions originating in

academically marginalized settings (see Bou Zeineddine et al., 2022) of Eastern Europe,

Africa, Asia, and Latin America. Regrettably, this encouraging pattern in distribution

of submissions did not extend to the distribution of published papers, which consisted

disproportionately of submissions with authors based primarily in WEIRD or Global North

settings (f = 14 articles from 19 submissions for a publication rate of 73.7%) to the exclusion

of submissions with authors based in Eastern Europe, China, or Global South settings (f

= 6 articles from 18 submissions for a publication rate of 33.3%), χ2(1, N = 37) = 6.060,

p= 0.014.
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There are several possible explanations for this divergence in

publication rates. One possibility, of course, is some sort of cultural

bias. Another possibility, not exclusive of the first, comes from a

pattern concerning journal of origin. Although FCP hosted the RT,

authors could also submit papers to the RT via the Personality

and Social Psychology (PSP) section of Frontiers in Psychology

or the Public Mental Health sections of Frontiers in Psychiatry

and Frontiers in Public Health. Most submissions (f = 31, 81.6%)

were to FCP, of which we selected the majority for publication

(f = 19, 61.3%). By contrast, we published only one (14.3%) of

the seven submissions to the other three journals, and this was a

submission to PSP.1 Notably for the discussion of the divergence

in publication success rates as a function of geographic origin,

we declined to publish the five submissions from Public Mental

Health sections, all of which were based in settings—Bangladesh,

China, Iran, Libya, and Poland—that are relatively marginalized in

hegemonic global academia.

We interpret this pattern in terms of what one might

understand as (a sort of) disciplinary cultural bias in publication

criteria. A central criterion for acceptance of articles to FCP (and

to this RT in particular) is conceptual or theoretical contribution.

It is not sufficient to conduct a scale development or replication

study outside WEIRD settings. In addition, the study must inform

questions of theoretical interest in the field of cultural psychology.

It was the conclusion of the editors and reviewers that the

submissions we received from outside Frontiers in Psychology

did not meet this criterion. This may well reflect the different

mission and scope of those particular journals, which—quite

appropriately—are oriented toward dissemination of public health

knowledge regardless of theoretical contribution.

2. COVID-19 in the background:
Exploring general questions in an
interesting historical context

This contrast in mission and scope is perhaps most evident

in several articles of the RT for which the historical context of

COVID-19 was background for investigation of broader ideas

about the cultural-ecological foundations of mind. These included

three articles that compared responses of participants in Chinese

and North American settings. First, Yang et al. investigated the

hypothesis that needs for compensatory control would lead people

in different cultural settings to ascribe blame for COVID-19

to targets—individual doctors in Chinese settings and medical

systems in U.S. settings—that were relatively less important in local

systems of meaning. Second, Yap et al. observed that tendencies

toward dialecticism would lead people in Chinese settings to report

greater state optimism and well-being in the face of the COVID-

19 emergency than people in Euro-Canadian settings would report.

Third, Ai et al. found that participants in Chinese and U.S. settings

1 Although this di�erence in publication rates was statistically significant,

χ
2(1, N = 37) = 5.061, p = 0.024, one should interpret this test with

appropriate caution given that 50% of the relevant cells of the 2 × 2

contingency table had expected frequencies <5.

would diverge in their understandings of prosocial motivation—

with a relative emphasis on social obligation versus personal desire,

respectively—as an explanation for compliance with COVID-19

public health measures.

Other articles considered comparison across settings other

than China and North America. Karl et al. compared the validity

of the Health Belief Model (Rosenstock, 1974) across Italian

and Romanian contexts as a tool for predicting COVID-19

protective behavior. Ting et al. compared religious expression,

illness representations, and perceived stress across Buddhist,

Christian, and Muslim communities in Malaysia. Glückstad et al.

compared mean levels of anxiety about spread of infectious

disease via tourism and its relationships with predictors (e.g.,

COVID-19 knowledge and attitudes toward pleasure-seeking via

the experience economy) across four countries—Japan, China,

Denmark, and Italy—that varied along dimensions of region (East

Asia and Europe) and pandemic severity.

Besides comparison across cultural settings, several articles

used the COVID-19 pandemic as an opportunity to investigate

variation in psychological processes as a function of variation in

cultural engagement via scores on scale or demographic measures.

For example, Li et al. conducted a study with Chinese participants

in which they observed a positive relationship between reciprocal

filial piety (but not authoritarian filial piety) and mental health.

In a study of Romanian couples, Turliuc and Candel investigated

socioeconomic and gender variation in the relationship between

marital stress and satisfaction. Finally, Shekriladze et al. conducted

a study of Georgian adults to investigate the relationship between

personal-level individualism and collectivism and tendencies to

engage in rational or affective coping.

3. COVID-19 on center stage:
Cultural-psychological foundations of
risk and public health compliance

In contrast to these examples, which tested questions of broader

theoretical interest with COVID-19 as background, many RT

articles examined outcomes directly related to the pandemic. In

the sole article that used experimental methods, Miyajima and

Murakami investigated the effect of message framing on the

intention of Japanese participants to engage in prevention behavior.

In contrast to an earlier study in a U.S. setting (Jordan et al., 2021),

they observed no evidence that prosocial framing elicited greater

prevention intention than did self-interest framing.

A more common focus was the relationship between

measures of cultural-ecological engagement and COVID-related

outcomes. For example, Xiao observed in a sample of Chinese

university students that individual-level endorsement of vertical

collectivism and horizontal individualism was positively related,

but endorsement of vertical individualism was negatively related,

with willingness to comply with COVID-19 public health

mandates. Focusing on country-level indicators from 73 countries,

Erman and Medeiros reported that cultural-psychological variables

of uncertainty avoidance and long-term temporal orientation

(Hofstede, 2010) positively predicted various measures of COVID

severity during the first months of the pandemic. Similarly,
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Güss and Tuason examined country-level indicators from 76

countries and observed that higher rates of COVID-related

death were associated with cultural-psychological variables of

individualism (Hofstede, 2010) and egalitarian values (Schwartz,

2020). Kemmelmeier and Jami put together these two approaches

by using multi-level modeling with both U.S. state-level collective

indicators and individual beliefs as predictors of engagement

with a cultural object: protective masks. Their analysis confirms

the extent to which the act of wearing (or not) these objects is a

cultural behavior rooted in collective beliefs about their efficacy

and meaning.

Finally, two articles considered the implications of country-

level variables on spatial mobility, a behavioral indicator of risk

to COVID exposure and failure to comply with public-health

guidelines. Atalay and Solmazer observed in data from 75 countries

that scores on the value orientation of hierarchy (Schwartz, 2008)

were positively associated with reductions in spatial mobility

during the COVID-19 pandemic. Based on data from 39 countries,

Freeman and Schug hypothesized and observed that relational

mobility—beliefs about the extent to which “environments provide

[people] with opportunities to freely choose and exit relationships”

(p. 1)—was somewhat ironically related to greater decreases in

spatial mobility following the onset of COVID-19. Whereas the

general conclusion that emerges across most of these studies is that

greater openness, looseness, or opposition to hierarchy is associated

with greater COVID-19 risk, this latter study deviates from the

pattern by suggesting that greater openness or sense of freedom

from constraint—in the sense of relational mobility—is associated

with freedom to choose protective (e.g., stay-at-home) measures.

4. Toward a cultural psychology of
body and health

In addition to these 16 empirical reports, the RT includes three

perspective articles. Sumner and Kinsella drew upon qualitative

analyses of interviews in the UK and Ireland in their discussion

of solidarity appraisal—the belief that people in the community

are doing their part by adhering to public health guidelines—

and its role in the experience of burnout among frontline

workers. Raab et al. make the provocative argument that strategic

gamification of COVID-19 information—something that one

might criticize as making light of a serious matter—may serve as

an analogy that results in more successful public health messages.

Adams et al. drew upon qualitative analyses of interviews with

Ghanaian Christian leaders alongside theory and research on the

cultural psychology of relationality to speculate on implications of

pandemic innovations—especially the move to virtual format—for

the construction and experience of sociality.

The sole review article in the RT Bayeh et al. not only provides

an overview of relevant research 18 months into the pandemic,

but also (and more important) provides a conceptual framework

for organizing knowledge about cultural-psychological foundations

of health and well-being that will remain relevant beyond the

particular context of COVID-19. Its resounding message is that

“although COVID-19 is clearly a biological disease tied to a specific

virus, the culture–mind relation at the heart of cultural psychology

is nonetheless essential to understanding the pandemic” (Bayeh

et al., p. 1). We highly recommend this article (alongside others;

e.g., Kitayama et al., 2022) to colleagues and instructors who wish to

use work about the COVID-19 pandemic to illuminate the cultural-

psychological shaping of health, illness, and bodily experience.

A conclusion that emerges from both the review article

Bayeh et al. and contributions to the RT is one that speaks to

an important goal of FCP—re-thinking Eurocentric modern

individualist tendencies—to which we referred earlier. Cultural-

psychological habits of openness, looseness, and pursuit of

authentic individual strivings and personal growth may

yield superior experience in cultural ecologies that afford

freedom from constraint. However, research on the COVID-19

pandemic (e.g., Salvador et al., 2020) illuminates how these

same tendencies can put people and societies at greater risk

of bad outcomes in situations that demand coordinated action

and subordination of individual desires to collective goals.

Lest we imagine that such situations are an extreme exception,

research from settings outside whitestream or WEIRD centers

of academic power (and the looming threat of ecological

catastrophe) suggest that such situations of constraint are a basic

human condition.
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Infections and deaths associated with COVID-19 show a high degree of heterogeneity

across different populations. A thorough understanding of population-level predictors of

such outcomes is crucial for devising better-targeted and more appropriate public health

preparedness measures. While demographic, economic, and health-system capacity

have featured prominently in recent work, cultural, and behavioral characteristics have

largely been overlooked. However, cultural differences shape both the public policy

response and individuals’ behavioral responses to the crisis in ways that can impact

infection dynamics and key health outcomes. To address this gap, we usedmeta-analytic

methods to explore the global variability of three public health outcomes (i.e., crude test

positivity, case/infection fatality, and mortality risk) during the first wave of the pandemic.

This set of analyses identified several cultural/behavioral attributes (e.g., uncertainty

avoidance and long-term vs. short-term normative orientation) as independent predictors

of public health outcomes after adjusting for key demographic, political, economic, and

health-system-related predictors; which were robust in sensitivity analyses. In conclusion,

this study clearly demonstrates that cultural attributes do in fact account for some

of the global disparities in COVID-19-attributed health outcomes. As a consequence,

policymakers should more explicitly consider a society’s cultural attributes alongside

other important parameters such as demographic characteristics and health system

constraints in order to develop better tailored and more effective policy responses.

Keywords: COVID-19, public health, Hofstede cultural dimensions, meta-regression, culture, pandemic,

meta-analaysis, health services

INTRODUCTION

The exceptional global phenomenon of the COVID-19 crisis has led to a situation where
societies that vary considerably—in terms of social and cultural values as well as economic
and demographic characteristics—found themselves having to deal with a common public
health emergency simultaneously, with a variable degree of success in mitigating infections and
infection-related fatalities.
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To mitigate the sudden surge in the number of COVID-19
cases in the early weeks of March 2020, many countries have
implemented large-scale social distancing measures to varying
degrees, with the aim of reducing the transmission of SARS-
CoV-2 (Koo et al., 2020; Mahase, 2020). During this time, which
comprises the first wave of the pandemic, countries have also
expanded testing for SARS-CoV-2 in combination with contact
tracing and isolation to varying extents. With many nations
reporting a reduction in both incident cases and deaths, a gradual
relaxation of confinement commenced in early June. However,
with the resurgence of a second wave in October, restrictions
were once again rapidly reintroduced in many settings. Despite
the apparently similar initial reactions to the pandemic, different
nations have at times taken quite divergent approaches to
manage the crisis; differing with respect to scope, scale and
implementation (Yan et al., 2020). Moreover, the attitudes of
the general population toward the crisis at large and the public
compliance with behavioral recommendations also exhibit a
considerable degree of variation (Sabat et al., 2020).

Unsurprisingly, both the infection dynamics and fatalities
associated with COVID-19 are extremely heterogeneous across
different countries and populations. Based on available patient-
level data, risk of severe illness, and death are typically highest
among older adults (>65 years), as well as immunocompromised
individuals, and those with comorbid conditions (Onder et al.,
2020). Moreover, COVID-19-attrributed mortality also appears
to rise rapidly as the surge in the number of severe cases
requiring specialized care exceed existing health system capacity
(Armocida et al., 2020; Onder et al., 2020). In particular, health
system constraints in terms of the number of healthcare workers,
hospital beds, contact tracing, and testing capacity, as well as the
availability of personal protective equipment have been a global
concern in the fight against COVID-19.

However, while public health capacity, demographic
differences and socioeconomic development are certainly
important factors that can account for such disparities, cultural
characteristics should not be overlooked. Culture has essentially
been understood as a set of norms or common values shared by
a defined group of individuals (Lehman et al., 2004). Cultural
factors have consistently been shown to either directly affect or
moderate a large variety of behavioral phenomenon (Schneider
and De Meyer, 1991; Borg, 2014a; Bernhardsdóttir, 2015;
Venkateswaran and George, 2020).

Given the role that cultural norms play in society at large,
it is reasonable to expect that various cultural attributes can
influence the outcomes of a pandemic, as such outcomes are
dependant on social compliance to broad and varied behavioral
strategies. Behavior modification is an important aspect of public
policy as it “almost always attempts to get people to do things
they otherwise would not have done, or it enables them to
do things they might not have done otherwise” (Schneider
and Ingram, 1990). Inducing citizens to comply with laws and
policies is therefore a goal of policymakers. Such objectives
can be imperative in public health crises. While social norms
can guide citizens to act in a socially appropriate way (Morris
et al., 2015), cultural distinctions can nevertheless impact the
manner in which encouraged socially conscious behaviors are

adopted by individuals (Nash et al., 2019). However, the extent
to which such differences in sociocultural norms may influence
important outcomes during such a health crisis has not yet been
thoroughly explored.

In this study, we address this scholarly gap by exploring the
variation in the crude test positivity, crude case fatality among
confirmed cases of infection and the mortality risk among the
population which has been attributed to COVID-19 during the
initial phase of the pandemic. Specifically, we examine the extent
to which cultural attributes can explain these disparities alongside
other key factors (e.g., demographics, health system capacity,
timing of the epidemic) at a population-level.

Ultimately, the results of this analysis clearly demonstrate
that cultural attributes do in fact account for some of the global
disparities in COVID-19-attribtuted public health outcomes.
As a consequence, policymakers should consider these cultural
attributes alongside demographic characteristics and health
system constraints to develop better tailored and more effective
policy responses going forward.

MATERIALS AND METHODS

Country Selection and Data Sources
We explored the variation in COVID-19-attributed deaths in 73
countries during the first wave of the pandemic (up to September
20, 2020). Together these 73 countries account to ∼93% of
confirmed cases and ∼96% of deaths which have been directly
attributed to COVID-19 during this time period; accounting for
a total of 29,540,648 detected infections and 932,491 deaths over
an average follow-up time of 213 days (range: 185–294) from
diagnosis of the initial case to the time of the analysis.

We collected data on cultural characteristics of countries
using the Hofstede (2010) model, a well-accepted and frequently
used method for evaluating sociocultural variation between
countries (Hofstede, 2010, 2011). Countries were selected
based on availability of data on key outcomes during this
time frame, as well as the availability of data on cultural
characteristics as measured by Hofstede (Hofstede, 2011)1. The
Hofstede model is comprised of six cultural dimensions: (1)
individualism vs. collectivism; (2) uncertainty avoidance (i.e.,
the degree of discomfort with uncertainty); (3) indulgence vs.
restraint; (4) long-term vs. short-term normative orientation; (5)
power distance (i.e., level of hierarchy within a society); and
(6) masculinity vs. femininity. In brief, these six dimensions
conceptualize and measure independent preferences for each
cultural construct in order to describe the cultural characteristics
of each country (Hofstede, 2010, 2011).

1For countries where there were available data for at least four out of the

six dimensions in the original Hofstede data, estimates of missing dimensions

have been estimated through subsequent research (available though https://www.

hofstede-insights.com/product/compare-countries). To cover countries with

important epidemics and broader geographical coverage, we also included

data from Egypt, Ethiopia, Iraq, Jordan, Saudi Arabia, Bosnia and Herzegovina,

Georgia, Ukraine, and Iceland. While, direct measurements of most cultural

dimensions were not available for these countries, the full complement of

dimensions had been estimated through subsequent research beyond the

original dataset.
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Additionally, we collected data on the extent of SARS-CoV-2
testing, the number of confirmed cases of infection, the number
of COVID-19-attributed deaths during this time period, as well
as the time of first confirmed case and first death in each country
using publicly available datasets (Dong et al., 2020; WHO, 2021).
We obtained the most recent available data on demographics,
health system, and economic indicators using country-level data
from the (World Bank, 2021) and the WHO Global Health
Observatory Data Repository (WHO, 2016). Finally, political
characteristic of nations were collected using the polity data
series, a widely used dataset that indicates the level of democracy,
anocracy and autocracy in each country by considering electoral
processes for political competitiveness and openness, the level of
political participation, and the extent of separation of power (i.e.,
constraints on executive authority) (Marshall and Gurr, 2020).
Specifically, for this purpose we use the Combined Polity Score
for 2018, the most recent year for which data on the political
characteristics (i.e., regime type) of countries were available. All
potential exploratory variables were measured before the onset of
the pandemic.

Outcomes
We specifically evaluated three important public health
outcomes: (1) crude test positivity rate (as a proxy for disease
spread), (2) crude infection or case fatality rate (CFR), and (3)
mortality risk. We defined crude test positivity as the number
of confirmed cases of infection as a ratio of the total number of
tests; crude CFR was defined as the probability of death among
all confirmed infections; and mortality risk was defined as the
number of COVID-19-attributed deaths per 1,000 population.
These metrics measure inter-related but different attributes of
the public health burden of COVID-19. We employ the crude
test positivity rate as a proxy for the extent of disease spread and
CFR and mortality risk as two different measures of fatality. For
instance, mortality can be affected by the size of the epidemic
among the general population, the underlying demographic
composition of a population in terms of risk factors (e.g., elderly
population), the health system capacity to cope with a large
surge in critical cases, as well as the incidence of concentrated
outbreaks among more vulnerable subgroups (i.e., long-term
care facilities). Whereas, the crude CFR represents the lethality
of the disease among infected individuals and is likely to be
affected by similar factors; however, this metric could better
reflect an inability to prevent outbreaks of infections among the
more vulnerable risk groups within a society (e.g., long-term
care homes). Moreover, unlike the mortality risk metric, CFR is
also more likely to be affected by the testing strategies employed
by different countries; with broader testing identifying more
asymptomatic individuals resulting in a lower CFR estimate
relative to settings with more restricted testing policies or
capacities; this is also likely to be the case for test positivity.

Meta-Analysis
We used random-effects meta-analysis to first pool outcomes
reported by countries during the initial phase of the pandemic
(up to September 20, 2020). A random-effect model was
chosen to account for the variability across estimates derived

from heterogeneous settings, populations, and contexts. In this
approach observations with a greater precision (i.e., smaller
variance) are weighted more relative to observations with
less precision following a logit transformation to stabilize the
variance of proportions whereas observations that deviate more
from the pooled mean receive a lower weight (Barendregt et al.,
2013; Schwarzer et al., 2019). Confidence and prediction intervals
were generated for all pooled estimates to reflect the uncertainty
and the distribution of expected range of true estimates in a
similar set of observations (IntHout et al., 2016).

Meta-Regression Models
The independent effects that the collective cultural attributes of
countries may have had on the observed COVID-19 attributed
public health outcomes during this timeframe were explored
using random-effects meta-regression models that control for
a range of important confounders and that account for the
variability in reported outcomes. To explore the effect of
cultural attributes on these fatality outcomes, two different model
specification approaches were employed: a theory-driven a priori
variable selection approach and an exploratory statistical model
specification using bootstrap variable selection approach (Austin
and Tu, 2004).

The a priori model was developed using a theory-
driven approach to specifically investigate the effect of
two cultural/behavioral dimensions that most frequently
explain variation in crisis management and/or public health
practice based on the literature: individualism and uncertainty
avoidance (i.e., the level of discomfort with uncertain situations)
(Deschepper et al., 2008; Borg, 2014a; Verma et al., 2016; Masood
et al., 2019). Specifically, these two cultural constructs have
previously been linked to a variety of factors, which can impact
pandemic-related outcomes. For instance, individualist and
collectivist societies have been shown to have different attitudes
and practices in terms of eldercare and other social norms (Pyke
and Bengtson, 1996). Similarly, uncertainty avoidance has been
associated with differences in medical practice (e.g., suboptimal
communication with patients, inappropriate antibiotic use),
as well as with negative health consequences (e.g., prevalence
of antimicrobial resistant pathogens) (Meeuwesen et al., 2009;
Smith, 2015; Stojcic et al., 2016). We therefore expect that
countries that score higher on uncertainty avoidance and
on individualism to have more negative COVID-19 related
outcomes at the population level.

In the a priori models we focused on the two most
pertinent cultural constructs in order to avoid model overfit
(Thompson andHiggins, 2002). The a priorimodels also adjusted
for important predetermined predictors such as underlying
demographics (e.g., age distribution), indicators of health system
capacity (e.g., numbers of healthcare workers and hospital beds,
the extent of testing coverage), economic indicators [i.e., gross
domestic product (GDP) per capita in 2019], a political indicator
(i.e., the polity score, to control for potential variability in
reported outcomes that may arise from differences in good
governance and accountability), while also controlling for the
timing of the outbreak (i.e., days since first death on record).
Additionally, as a broader exploratory approach, an alternative
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TABLE 1 | Characteristics of countries included in the analysis.

Country characteristics N Mean (SD) Min Max

GDP per capita ($US, 2019) 73 25,113 (24,154) 858 114,705

Population density (pop per km2 ) 73 264 (943) 3.2 7,953

Urban population (%) 73 72 (17) 21 100

Demographics and health

Life expectancy at birth (years) 73 78 (4.6) 64.0 84.0

Proportion over 65 years (%) 73 14 (6.2) 3.4 28.0

Proportion over 80 years (%) 73 3.5 (2.0) 0.5 8.7

Elderly dependency ratio (% of adults) 73 22 (9.9) 4.8 47.0

Prevalence of smoking (%) 73 24 (8.8) 4.4 43.0

Prevalence of overweight (% of adults) 73 54 (13) 18.0 70.0

Health system capacity

Hospital beds (n. per 1,000 pop) 73 3.6 (2.5) 0.3 13.0

Healthcare workers (n. per 1,000 pop) 73 9.7 (5.7) 0.8 23.0

Doctors (n. per 1,000 pop) 73 2.8 (1.4) 0.1 7.1

Nurses (n. per 1,000 pop) 73 6.9 (4.9) 0.4 19.0

Out-of-pocket health expenditure (%) 73 29 (16) 7.8 74.0

Health expenditure (% of GDP) 73 7.4 (2.7) 1.2 17.0

Pandemic-specific data*

Number of confirmed cases 73 395,125 (1,127,817) 1,068 6,804,814

Number of deaths 73 12,584 (30,974) 10 199,509

Testing coverage (n. test per 1 million pop) 73 155,884 (190,681) 1,314 1,253,796

Time since first case (days) 73 213 (20) 185 294

Time since first death (days) 73 188 (15) 163 253

Cultural dimensions**

Individualism vs. collectivism 73 44 (23) 8 91

Uncertainty avoidance 73 69 (22) 8 112

Indulgence vs. restraint 73 47 (22) 0 100

Long-term vs. short-term normative orientation 73 47 (23) 7 100

Masculinity vs. femininity 73 48 (20) 5 110

Power distance index 73 60 (22) 11 104

Political dimensions***

Polity (democracy vs. authoritarianism) 73 6.7 (4.8) –7.0 10.0

Characteristics of 73 countries included in the analysis. *Pandemic-related data is collected at the last follow-up date (September 20, 2020). **Cultural dimensions: higher values reflect a

stronger attachment for one cultural dimension relative to its complement (e.g., a higher value on individualism vs. collectivism dimension indicates a stronger preference for individualism

relative to collectivism). ***Polity is a measure of regime type in each country ranging from democracy to authoritarianism.

model specification process, the bootstrap variable selection
method, was used to select potentially important variables from
a regression model including a larger set of demographic and
sociocultural predictors as described in Table 1.

In terms of missing data, <1% of the values in the
dataset were missing in the original dataset. Missing values
were distributed as follows across variables: one value
missing (N = 7), two missing (N = 1), three missing (N
= 3), and four missing (N = 1). Prior to the regression
analyses, missing data on predictors were imputed using
multivariate imputation by chained equations methods

generating 15 imputed datasets using all collected variables

contained in the original dataset with 50 iterations per
imputation via classification and regression tree method. Model
specification was performed on all imputed datasets and outputs
were pooled.

Meta-regressions were performed using a logit transformation
of the dependant variables to stabilize the variance of proportions
(Barendregt et al., 2013; Schwarzer et al., 2019). Each regression
coefficient was transformed to odds ratios (OR), whereby an
OR >1 indicates a positive association and OR<1 indicates a
negative association between the covariate with the outcome.
Pseudo R-squared values were used to quantify the proportion
of observed variability explained by covariates included in the
models. Akaike and Bayesian information criterion (AIC and
BIC) were estimated to compare models in terms of model-fit
and parsimony.

Sensitivity Analysis
Influential observations in each model were identified using the
leave-one-out diagnostic methods (Viechtbauer, 2010). Models
were refitted after omitting influential observations for test

Frontiers in Psychology | www.frontiersin.org 4 March 2021 | Volume 12 | Article 62766912

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


Erman and Medeiros Cultural Differences and Covid-19 Outcomes

positivity (China, Egypt, Singapore Luxemburg, and Jordan),
case fatality (Singapore, Luxemburg, and the Philippines), and
mortality risk (China, Peru, Vietnam, and Thailand) to evaluate
the robustness of findings and to describe how these can impact
model specification.

Extended Analysis
While the main analysis focused on the first wave of the
pandemic, in a supplemental analysis we evaluated our models
over an extended timeframe that covers the first two waves of the
pandemic up to February 12, 2021.

Statistical Analysis
All statistical analyses were performed using R version 3.6.3
with RStudio. Meta-analyses and Meta-regression analyses
were performed with the “metafor” package using a logit
transformation to stabilize the variance of proportions
(Barendregt et al., 2013; Schwarzer et al., 2019). A p < 0.05
was used to signify statistically significant associations.

RESULTS

Country Characteristics
The analysis included 73 countries representing a large majority
of the confirmed cases of infection (93%) and COVID-19-
attributed deaths (96%) worldwide. The cultural, economic,
demographic, and pandemic related characteristics of these
countries are summarized in Table 1. In brief, the analysis
included 35 (48%) countries from Europe and Central Asia; 11
(15%) from the Latin America and Caribbean region; 11 (15%)
from the East Asia and Pacific region; 9 (12%) from Middle
East and North Africa; 3 (4%) from South Asia; 2 (3%) from
North America; and 2 (3%) Sub-Saharan Africa. The average
per capita GDP was USD $25,113 (range: $858–$114,705), the
proportion of the population aged above 65 years was 14% (range:
3–28%). In terms of health system capacity, on average, for every
1,000 individuals, there were 3.6 hospital beds (range: 0.3–13),
2.8 doctors (range: 0.1–7), and 6.9 nurses (range: 0.4–19). With
respect to COVID-19 related factors, there were a total of ∼574
million tests performed for SARS-CoV-2 over this first-wave
of the pandemic, translating to an average testing coverage of
155,884 tests per 1 million population (range: 1,314–1,253,796).

The geographical distribution of the key COVID-19 related
health outcomes (crude test positivity, crude case fatality,
and mortality risk) in the 73 countries included in the
analysis are illustrated in Figure 1, along with their respective
cultural features. With respect to these cultural dimensions,
Figure 2 depicts in more detail the relationship of each cultural
dimension simultaneously with a measure of disease spread
(i.e., crude test positivity) and testing coverage. The specific
countries that correspond to each observation are presented
in Supplementary Figure 1 (Panel A). The plots indicate a
positive relationship between individualism (vs. collectivism)
with testing coverage and a negative relationship with test
positivity, while no discernible relationships are apparent
with other cultural features. Similarly, Figure 3 depicts the
relationship of each cultural dimension simultaneously with the

two fatality outcomes (i.e., crude case fatality and mortality
risk), the countries that correspond to these observations are
presented in Supplementary Figure 1 (Panel B). This figure
illustrates a noticeable positive correlation of individualism
(vs. collectivism) with both fatality measures, as well as a
similar, albeit weaker relationships of uncertainty avoidance and
indulgence (vs. restraint) with both outcomes. Likewise, long-
term (vs. short-term) normative orientation also displays a weak
positive correlation, but only with mortality rate outcome.

Pooled Estimates of Public Health
Outcomes
The three outcomes for all 73 countries were pooled using
random effects meta-analysis. The pooled estimates are depicted
using Forrest plots in Figure 4. In brief, over the timeframe of
the analysis, the pooled crude test positivity estimate was 3.5%
(95%CI: 2.49–4.90, PI: 0.18–42.41) (Panel A), the pooled crude
CFR was 2.4% (95%CI: 2.00–2.94, PI: 0.46–11.87) (Panel B), and
the pooled COVID-19-attributedmortality risk was 85 deaths per
million people (95%CI: 54.9–129.8, PI: 1.6–842.7) (Panel C). Of
the three outcomes, test positivity appears to be the highest in
Egypt; followed by several South American countries, nominally
Mexico, Argentina, and Ecuador. In contrast East Asian and
Pacific countries, including China, Vietnam, New Zealand, and
Australia, displayed the lowest test positivity overall.With respect
to case fatality estimates, individuals with identified infections in
Italy, UK, and Mexico are the most likely to experience a fatal
outcome; whereas infections identified in Singapore, Iceland,
and Georgia were the least likely to experience fatalities. In
terms of overall risk of COVID-19-attributed fatalities among
the general population, Peru, and Belgium displayed the largest
reported fatalities followed by Spain and several South American
countries; whereas many East Asian countries such as Vietnam
and Thailand appear to have the lowest mortality overall during
this time frame.

Model Specification
This variability in COVID-19 attributed outcomes during the
first wave of the pandemic was further explored using random
effects meta-regression analyses (Tables 2–4) by employing two
different model specification approaches: a theory driven a
priori model (Model 1) and an exploratory data-driven model
developed using automated variable selection method (Model
2). In the a priori model (Model 1), we explored the effects
of a predetermined set of predictors including underlying
demographics, health system capacity, the epidemic timeline,
and key cultural and political characteristics that may play a
role in infectious disease dynamics, emergency preparedness and
crisis management capacity of different settings. The exploratory
model (Model 2) used a bootstrapping variable selection method
in the model specification process to identify potentially relevant
covariates from a larger set of predictors described in Table 1.
We used these statistical approaches to specifically explore
how collective cultural/behavioral differences could influence
important public health outcomes.
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FIGURE 1 | Geographical distribution of the three health outcomes and six cultural attributes across the 73 countries included in the analysis. The figure depicts the

geographical distribution of countries included in the analysis and the distribution of the key health outcomes assessed: (A) crude test positivity, (B) crude case fatality,

and (C) mortality risk. The figure also illustrates the geographical distribution of the six Hofstede cultural dimensions in these counties: (D) individualism (vs.

collectivism), (E) uncertainty avoidance (vs. comfort with uncertainty), (F) long-term normative orientation (vs. short term), (G) power distance index (a greater level of

hierarchy in society), (H) indulgence (vs. restraint), and (I) masculinity (vs. femininity) in each. The colored shading ranks each observation from high to low with the

darker shading corresponding to greater value for each feature. For example, darker shaded observations in the (D) indicates greater degree of individualism vs.

collectivism.

Culture as a Predictor of Infection Spread
After adjusting for potential confounders in the a priori
model (Table 2, Model 1), we identified three covariates as
statistically significant predictors of infection spread indicated
by the crude test positivity metric. Indeed, of these covariates,
population age had the largest impact on test positivity, whereby
countries with a larger proportion of individuals over the
age of 65 years displayed a significantly lower test positivity
(OR:0.88), demonstrating that during this time period, having
a younger population was associated with greater disease
spread independent of other covariates. In relation to cultural
characteristics, one cultural attribute, uncertainty avoidance,
had the second largest significant effect on this outcome, such
that societies with greater levels of discomfort with uncertainty
experienced a small but statistically significantly increase in
test positivity (OR:1.03) during this time. This result supports
our theoretical expectation regarding uncertainty avoidance.
However, individualism is not shown to impact infection spread
in a significant manner. Furthermore, and unsurprisingly, we
also found that countries with more liberal testing as implied
by a greater testing coverage of the general population also had

significantly lower test positivity (OR: 0.97) after adjusting for
other covariates.

When we applied a data-driven bootstrap variable selection
method to select relevant predictors from a larger set of
potential covariates (Table 2, Model 2), three variables included
in the original model were omitted (GDP per capita, healthcare
workers per 1,000 population, and individualism). Instead, this
model specification approach identified several other variables
as potentially relevant predictors of infection spread including
indicators of epidemic timing (i.e., time since 100 cases), health
expenditure, urban population, and elderly dependency ratio.

Consistently with the theory-driven approach, in this
model, uncertainty avoidance (OR:1.03) and older population
age (OR:0.53) both displayed similar statistically significant
associations with infection spread independent of other
covariates. However, testing coverage no longer retained a
statistically significant effect in this case. Moreover, unlike the a
priori model, the bootstrap approach also identified a significant
positive relationship between population density and test
positivity. Similarly, a significant positive association was also
apparent between the level of urbanization and test positivity
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FIGURE 2 | Scatterplots of the six cultural dimensions with a measure of infection spread and testing coverage over the first wave up to September 20, 2020.

Scatterplots of Hofstede cultural dimensions (y-axis) vs. log testing coverage (x-axis) and crude test positivity (z-axis) across 73 countries included in the analysis.

Higher values on the y-axis indicate a higher degree of (A) individualism (vs. collectivism), (B) uncertainty avoidance (vs. comfort with uncertainty), (C) tendency for

long-term orientation (vs. short term), (D) power distance (a greater level of hierarchy), (E) indulgence (vs. restraint) (F) masculinity (vs. femininity) in society. The

colored shading ranks each observation from high to low for each cultural dimension using four ordinal categories. For instance, darker shades in the (A) indicates

greater level of individualism vs. collectivism.

independent of other predictors. Of these variables, health
expenditure had the second largest effect on the test positivity
following population age, whereby countries with a larger health
expenditure as a proportion of GDP had a significantly higher
test positivity (OR:1.24). In terms of the epidemic curve, we also
found that countries with an earlier detection of the first case of
SARS-CoV-2 had significantly lower disease spread (OR:0.98);
whereas, those with greater time elapsed since the first 100 cases
of infection to the time of the analysis exhibited a significantly
greater infection spread (OR:1.03). In brief, the covariates
included in Model 1 and Model 2 accounted for 31 and 46% of
the total observed variability in this metric of disease spread with
model fit statistics, suggesting that Model 2 is a slightly more
parsimonious model relative to Model 1.

Culture as a Predictor of Fatality Among
Detected Infections
With respect to the crude case fatality outcome, after adjusting
for potential confounders, five covariates were identified as
statistically significant predictors of crude CFR in the a priori
model (Table 3, Model 1). In terms of cultural attributes,
we found that countries that demonstrate a tendency toward
individualism, as opposed to collectivism on the Hofstede
dimensions exhibited significantly higher crude CFR (OR:1.01).
Similarly, we also found that societies that report a greater
discomfort with uncertainty also displayed significantly higher
crude CFR (OR:1.01). While these results highlight the presence

of a small but significant effect of cultural attributes on case
fatality and support our expectations, unsurprisingly non-
cultural predictors had a greater level of impact on this outcome.

For instance, settings with a better health system capacity as
indicated by a larger number of hospital beds (OR:0.87), as well
as nations with broader testing (OR:0.98) both demonstrated
significant negative associations with this metric, with the former

having the largest effect in terms of magnitude. Moreover, in
relation to epidemic timing, we also found that countries with
an earlier date of initial deaths on record displayed a small but
significantly greater crude CFR (OR:1.02).

When we applied a bootstrap variable selection method to

select model variables from a larger set of potential covariates
(Table 3, Model 2), the variables selected using the bootstrap

method matched closely with the theory driven variables
(Table 3, Model 1). However, the bootstrap method (Model 2)
excluded three variables (GDP per capita, healthcare workers per
1,000 population and polity as relevant predictors) and instead
included three additional cultural variables (indulgence vs.
restraint, long-term vs. short-term orientation and masculinity
vs. femininity) as pertinent covariates. In this model, all cultural
dimensions except for masculinity vs. femininity displayed
significant positive relationships with crude CFR (OR: 1.01–
1.02). Although this was not statistically significant, masculinity
vs. femininity still exhibited a negative relationship with
this crude CFR estimate (OR: 0.99) that closely approached
significance (p= 0.057).
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FIGURE 3 | Scatterplots of the six cultural dimensions the two measures of fatality over the first wave up to September 20, 2020. Scatterplots of Hofstede cultural

dimensions (y-axis) vs. log transformed mortality (x-axis) and case fatality risk (z-axis) across 73 countries included in the analysis. Higher values on the y-axis indicate

a higher degree of (A) individualism (vs. collectivism), (B) uncertainty avoidance (vs. comfort with uncertainty), (C) tendency for long-term orientation (vs. short term),

(D) power distance (a greater level of hierarchy), (E) indulgence (vs. restraint) (F) masculinity (vs. femininity) in society. The colored shading ranks each observation

from high to low for each cultural dimension using four ordinal categories. For instance, darker shades in the (A) indicates greater level of individualism vs. collectivism.

In addition to cultural dimensions, the bootstrap method
identified four additional variables as potentially relevant
predictors: urban population, elderly dependency ratio,
proportion of overweight adults, and proportion of smokers. Of
these, only two were identified to have statistically significant
associations with crude CFR: a higher degree of urbanization was
associated with a lower crude CFR (OR:0.97), whereas having
a greater proportion of overweight individuals was associated
with a higher crude CFR (OR:1.03). In general, the covariates
included in Model 1 and Model 2 accounted for 29 and 47% of
the total observed variability in the crude CFR, respectively, with
Model 2 indicating a more parsimonious model.

Culture as a Predictor of Fatality Among
the General Population
As with CFR, the overall mortality risk (Table 4) also
demonstrated similar associations with selected predictors;
however, with the theory-driven a priori model specification
approach (Table 4, Model 1) only three covariates reached
statistical significance, one of which was uncertainty avoidance
(OR:1.05). In general, the covariate with the greatest impact on
mortality risk was the number of hospital beds, which exhibited
a statistically significant negative association with mortality
(OR:0.73); while the covariate with the most modestly positive
yet significant effect on this outcome was time since first death
(OR:1.03). In contrast to the crude CFRmetric, mortality risk did
not display a statistical association with either testing coverage
or with individualism.

When compared to the a priori model, variables selected
using the statistical model specification approach (Table 4,
Model 2) excluded three variables: GDP per capita, healthcare
workers per 1,000 population and individualism vs. collectivism.
Instead, this approach identified seven additional potentially
relevant covariates: proportion of urban population, proportion
of overweight, proportion of smokers, time since 1st case, time
since 100 cases, health expenditure, and long-term vs. short-term
normative orientation.

In total, five covariates in this model displayed statistically
significant associations with mortality risk, two of which were
cultural factors: uncertainty avoidance (OR:1.02) and long-
term vs. short-term normative orientation (OR:1.03), both
of which had a significant but moderately positive impact
on mortality risk. As with the CFR, non-cultural predictors
had a relatively larger impact on overall mortality. Of all
the predictors, hospital beds per 1,000 population had the
greatest impact on mortality risk (OR:0.61), displaying a
statistically significant negative association with mortality as
was the case with CFR. This was followed closely by health
expenditure as a proportion of the GDP, which had the second
largest impact on mortality (OR:1.27); displaying a significantly
positive relationship with this outcome. Other predictors with
a significant but more modest positive associations with this
metric were the proportion of overweight (OR:1.05) and time
elapsed since first death (1.03). With respect to the mortality
risk, covariates included in Model 1 and Model 2 accounted
for 28 and 47% of the total observed variability in mortality
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FIGURE 4 | Forrest plot showing pooled public health outcomes over the first wave up to September 20, 2020. Figure showing forest plot of pooled (A) crude test

positivity, (B) crude case fatality risk, and (C) mortality per 100 population attributable to COVID-19. A random-effects meta-analysis was used to pool estimates

across countries using data from the final follow-up point (September 20, 2020). The values on the right represent the estimates for each country and their 95%

confidence intervals. The position of the diamond indicates the value of the pooled random effects estimate for each outcome. The 95% confidence interval around

each pooled estimate is indicated by the width of the diamonds and the prediction intervals are illustrated using the dotted lines.

risk, respectively. In terms of model selection criteria Model 2
appeared to be the more parsimonious model, as was the case for
crude CFR.

Sensitivity Analysis
The impact of including potential outliers in the analyses was
further explored through a sensitivity analysis. When compared
to the main analysis, the removal of influential observations
from the a priori model in the sensitivity analysis did not
impact any of the findings for test positivity or mortality.
However, upon removal of these observations, CFR no longer
displayed a significant relationship with either cultural attribute
(Supplementary Tables 1–3, Model 1). As for the data driven
models, removal of outliers in this case also indicated generally
robust findings with respect to cultural features; yet, there were
some important differences in the cultural attributes identified

specifically as predictors of CFR and test positivity.

More precisely, for test positivity, unlike the main analysis, the

bootstrap selection approach identified a different set of cultural
attributes as important predictors (Supplementary Table 1,
Model 2). Following removal of influential observations,

individualism (vs. collectivism) and long-term (vs. short-
term) orientation were identified as relevant predictors of
this metric instead of uncertainty avoidance; however, only
individualism exhibited a statistically significant relationship
(OR:0.98) in this analysis. Therefore, after removal of outliers,
more collectivist societies (vs. individualist) appeared to
display significantly higher test positivity after controlling for
other factors in the model. Still, in the sensitivity analysis,
the a priori model did not identify such a relationship
(Supplementary Table 1, Model 1). In relation to non-
cultural factors, the data driven model specification approach
(Supplementary Table 1, Model 2) identified many of the
same associations as the main analysis. However, in this
case, elderly dependency ratio (OR:1.41) and overweight
prevalence (OR:1.05) were additionally identified as having a
statistically significant positive relationship with test positivity;
whereas, testing coverage was associated with significantly
lower test positivity (OR:0.98), which were not apparent in the
main analysis.

In general, the crude case fatality outcome was the most
sensitive to the removal of outliers from the analysis overall
(Supplementary Table 2). For instance, following the removal
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TABLE 2 | Random-effects meta-regression of crude test positivity risk over the first wave up to September 20, 2020.

MODEL 1: a priori model MODEL 2: bootstrap variable selection

Crude test positivity risk Crude test positivity risk

Covariates β SE P-value OR β SE P-value OR

Intercept −1.7053 2.2885 – – −3.3940 2.1018 – –

Sociodemographic factors

GDP per capita ($1,000 USD, 2019) 0.0198 0.0144 0.175 1.02 – – – –

Urban population (%) – – – – −0.0233 0.0107 0.034 0.98

Population density (pop per km2 ) 0.0003 0.0002 0.130 1.00 0.0005 0.0002 0.007 1.00

Elderly dependency ratio (% of adults) – – – – 0.2968 0.1615 0.071 1.35

Proportion over 65 years (%) −0.1332 0.0420 0.002 0.88 −0.6315 0.2581 0.017 0.53

Proportion overweight (%) – – – – – – – –

Proportion smoker (%) – – – – – – – –

Pandemic–related factors

Time since 1st case (days) −0.0116 0.0093 0.217 0.99 −0.0196 0.0086 0.026 0.98

Time since 100 cases (days) – – – – 0.0254 0.0075 0.001 1.03

Time since 1st death (days) – – – – – – – –

Testing coverage (n. tests per 10,000 pop) −0.0318 0.0118 0.009 0.97 −0.0108 0.0085 0.212 0.99

Health system strength

Healthcare workers (n. per 1,000 pop) −0.0111 0.0571 0.847 0.99 – – – –

Hospital beds (n. per 1,000 pop) – – – – – – – –

Health expenditure (% of GDP) – – – – 0.2145 0.0708 0.004 1.24

Cultural characteristics

Individualism vs. collectivism 0.0063 0.0107 0.560 1.01 – – – –

Uncertainty avoidance 0.0317 0.0098 0.002 1.03 0.0250 0.0077 0.002 1.03

Indulgence vs. restraint – – – – – – – –

Long–term vs. short–term orientation – – – – – – – –

Power distance – – – – – – – –

Masculinity vs. femininity – – – – – – – –

Political characteristics

Polity (democracy vs. authoritarianism) 0.0418 0.0419 0.322 1.04 0.0544 0.0370 0.147 1.06

pseudo-R2: 31% pseudo R2: 46%

AIC:231.1 BIC:254.7 AIC:214.2 BIC:239.7

Random-effects meta-regression analysis of the crude test positivity risk at the last follow-up date in the main analysis (September 20, 2020) for 73 countries. Dependent variables were

logit transformation to stabilize the variance of proportions. Random-effects meta-regression was used to explore the impact of cultural characteristics on fatalities while adjusting for

important predefined covariates. The odds ratios (OR) represents the odds of a positive test upon exposure to a risk factor relative to no exposure. For example, an OR of 1.03 indicates

that a one-unit increase uncertainty avoidance, we expect to see a 3% increase in the odds of a new positive test result across all test performed. Pseudo-R-squared value represent

the proportion of heterogeneity explained by predictors included in the model. AIC, Akaike information criterion; BIC, Bayesian information criterion. Bold font indicates a statistically

significant association with outcome at p < 0.05.

of influential observations from the a priori model, the
association of crude CFR with individualism and with
uncertainty avoidance were lost (Supplementary Table 2,
Model 1). Similarly, when key cultural characteristics
were re-evaluated in the bootstrap model, crude CFR only
retained a significant association with one cultural dimension:
long-term vs. short-term orientation (OR:1.01); although
indulgence vs. restraint was also selected as a potentially
relevant predictor in this model, this was not statistically
significant in the sensitivity analysis (Supplementary Table 2,
Model 2). Additionally, however, the bootstrap model
also identified a significant positive association between
an older population age and crude case fatality (OR:1.07)
as well.

As for the mortality risk outcome, the findings were robust
for all the cultural dimensions which were identified in the initial
analysis for both models (Supplementary Table 3, Model 1 and
Model 2). Following the removal of influential observations,
uncertainty avoidance retained a significant association with
mortality in both models (OR:1.04). Similarly, long-term vs.
short-term normative orientation also retained a significant
association with mortality (OR:1.05) in the bootstrap model
(Supplementary Table 4, Model 2). Moreover, in the sensitivity
analysis, the bootstrap model additionally identified indulgence
vs. restraint and power distance index as potentially relevant
cultural predictors of mortality; with only indulgence vs. restraint
(OR:1.04) exhibiting a statistically significant association with
this metric.
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TABLE 3 | Random-effects meta-regression of crude case fatality risk over the first wave up to September 20, 2020.

MODEL 1: a priori model MODEL 2: bootstrap variable selection

Crude case fatality risk Crude case fatality risk

Covariates β SE P-value OR β SE P-value OR

Intercept −9.5118 1.3360 – – −10.6256 1.2843 – –

Sociodemographic factors

GDP per capita ($1,000 USD, 2019) −0.0005 0.0084 0.950 1.00 – – – –

Urban population (%) – – – – −0.0297 0.0079 <0.0001 0.97

Elderly dependency ratio (% of adults) – – – – 0.1417 0.1004 0.164 1.15

Proportion over 65 years (%) 0.0256 0.0268 0.343 1.03 −0.2221 0.1629 0.178 0.80

Proportion overweight (%) – – – – 0.0326 0.0108 0.004 1.03

Proportion smoker (%) – – – – −0.0201 0.0121 0.103 0.98

Pandemic–related factors

Time since 1st case (days) – – – – – – – –

Time since 100 cases (days) – – – – – – – –

Time since 1st death (days) 0.0246 0.0066 <0.0001 1.02 0.0314 0.0060 <0.0001 1.03

Testing coverage (n. tests per 10,000 pop) −0.0153 0.0070 0.033 0.98 −0.0112 0.0051 0.033 0.99

Health system strength

Healthcare workers (n. per 1,000 pop) 0.0044 0.0330 0.895 1.00 – – – –

Hospital beds (n. per 1,000 pop) −0.1352 0.0514 0.011 0.87 −0.1055 0.0595 0.082 0.90

Health expenditure (% of GDP) – – – – – – – –

Cultural characteristics

Individualism vs. collectivism 0.0147 0.0059 0.015 1.01 0.0123 0.0060 0.047 1.01

Uncertainty avoidance 0.0124 0.0052 0.019 1.01 0.0120 0.0056 0.037 1.01

Indulgence vs. restraint – – – – 0.0138 0.0055 0.015 1.01

Long-term vs. short-term orientation – – – – 0.0192 0.0063 0.004 1.02

Power distance – – – – – – – –

Masculinity vs. femininity – – – – −0.0085 0.0044 0.057 0.99

Political characteristics

Polity (democracy vs. authoritarianism) 0.0023 0.0226 0.920 1.00 – – – –

pseudo–R2: 29% pseudo R2: 47%

AIC:161.9 BIC:185.5 AIC:143.8 BIC: 175.1

Random-effects meta-regression analysis of the crude case fatality risk at the last follow-up date in the main analysis (September 20, 2020) for 73 countries. Dependent variables were

logit transformation to stabilize the variance of proportions. Random-effects meta-regression was used to explore the impact of cultural characteristics on fatalities while adjusting for

important predefined covariates. The odds ratios (OR) represents the odds of a fatal outcome upon exposure to a risk factor relative to no exposure. For example, an OR of 1.03 indicates

that a one unit increase the proportion of the population overweight, we expect to see a 3% increase in the odds of fatal outcome among infected individuals. Pseudo-R-squared value

represent the proportion of heterogeneity explained by predictors included in the model. AIC, Akaike information criterion; BIC, Bayesian information criterion. Bold font indicates a

statistically significant association with outcome at p < 0.05.

Extended Analysis
In a supplemental analysis we evaluated our models over
a longer timeframe that covers the first two waves of the
pandemic up to February 12, 2021. The results of this
analysis are presented in Tables 5–7, Supplementary Figure 2.
This extended analysis identified very similar findings to the
main analysis, which focused on the first wave period. In
this analysis, uncertainty avoidance was no longer associated
with test positivity; however, this relationship was on the
cusp of significance (p = 0.059). Power distance was also
identified as a significant predictor of infection spread during
this time in the data-driven model (OR:1.02). With respect
to case fatality and mortality risk, both uncertainty avoidance
(OR:1.01 and OR:1.04) and individualism (OR:1.01 and OR:1.03)

retained a statistically significant associations with these
outcomes, as did long-term vs. short-term orientation (OR:1.01
and OR: 1.02). Over this extended time frame, the data
driven model also identified healthcare worker scarcity as
being significantly associated with crude CFR (OR:0.96),
which was not apparent in the analysis that focused on
the first wave. Whereas, hospital bed capacity did not
display any statistical association with any outcome over
this time longer frame. Moreover, the polity index was also
statistically related with a higher risk of mortality (OR:1.12)
over the first two waves. In summary, cultural dimensions
retained significant associations with outcomes even though
this data cut is more likely to be impacted by both the
emergence of variants-of-concern (VOC) in different parts of
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TABLE 4 | Random–effects meta-regression of crude mortality risk over the first wave up to September 20, 2020.

MODEL 1: a priori model MODEL 2: bootstrap variable selection

Mortality risk (per 1,000 population) Mortality risk (per 1,000 population)

Covariates β SE P-value OR β SE P-value OR

Intercept −11.2412 2.6347 – – −12.3437 2.7791 – –

Sociodemographic factors

GDP per capita ($1,000 USD, 2019) 0.0112 0.0165 0.500 1.01 – – – –

Urban population (%) – – – – −0.0203 0.0134 0.135 0.98

Elderly dependency ratio (% of adults) – – – – – – – –

Proportion over 65 years (%) −0.0269 0.0529 0.613 0.97 −0.0431 0.0481 0.375 0.96

Proportion overweight (%) – – – – 0.0531 0.0199 0.010 1.05

Proportion smoker (%) – – – – −0.0368 0.0249 0.146 0.96

Pandemic–related factors

Time since 1st case (days) – – – – −0.0198 0.0136 0.152 0.98

Time since 100 cases (days) – – – – 0.0185 0.0095 0.055 1.02

Time since 1st death (days) 0.0261 0.0130 0.050 1.03 0.0326 0.0167 0.056 1.03

Testing coverage (n. tests per 10,000 pop) −0.0039 0.0137 0.778 1.00 0.0087 0.0095 0.363 1.01

Health system strength

Healthcare workers (n. per 1,000 pop) 0.0628 0.0648 0.337 1.06 – – – –

Hospital beds (n. per 1,000 pop) −0.3130 0.1017 0.003 0.73 −0.3382 0.1108 0.003 0.71

Health expenditure (% of GDP) – – – – 0.2371 0.0835 0.006 1.27

Cultural characteristics

Individualism vs. collectivism 0.0193 0.0116 0.102 1.02 – – – –

Uncertainty avoidance 0.0453 0.0101 <0.0001 1.05 0.0230 0.0094 0.018 1.02

Indulgence vs. restraint – – – – – – – –

Long–term vs. short–term orientation – – – – 0.0343 0.0120 0.006 1.03

Power distance – – – – – – – –

Masculinity vs. femininity – – – – – – – –

Political characteristics

Polity (democracy vs. authoritarianism) 0.0541 0.0450 0.234 1.06 0.0696 0.0410 0.095 1.07

pseudo–R2: 30% pseudo R2: 47%

AIC:266.0 BIC: 289.6 AIC:252.6 BIC:280.0

Random-effects meta-regression analysis of the mortality risk at the last follow–up date in the main analysis (September 20, 2020) for 73 countries. Dependent variables were log

transformed rates. Random-effects meta-regression was used to explore the impact of cultural characteristics on fatalities while adjusting for important predefined covariates. The odds

ratios (OR) represents the odds of a fatal outcome upon exposure to a risk factor relative to no exposure. For example, an OR of 0.68 indicates that a one unit increase the number of

hospital beds per 1,000 people, we expect to see a 32% decrease in the odds of mortality risk (per 1,000 people). Pseudo-R-squared value represent the proportion of heterogeneity

explained by predictors included in the model. AIC, Akaike information criterion; BIC, Bayesian information criterion. Bold font indicates a statistically significant association with outcome

at p < 0.05.

the world, the variable initiation of vaccinations focused on
risk groups in higher-income settings, as well as other health
system adaptations.

DISCUSSION

It has been suggested that cultural factors can define the pre-
existing (or, baseline) social and behavioral characteristics of
societies and help to modulate both the public policy response
and individuals’ behavioral responses to the crisis in ways
that theoretically impact infection transmission dynamics and
fatalities (Bavel et al., 2020; Dheer et al., 2020; Ruhi, 2020;
West et al., 2020). Indeed, numerous studies have shown
that cultural factors can influence infectious disease dynamics,
vaccination rates, infection prevention and control practices,

and related health outcomes (Fincher et al., 2008; Borg,
2014a,b; Betsch et al., 2017). For instance, cultural attributes
have been shown to predict almost half of the variance in
Methicillin-resistant Staphylococcus aureus infections among
European countries (Borg, 2014a). However, the impact of
cultural/behavioral attributes in the context of the COVID-
19 pandemic has generally been overlooked. To address this
gap, we used meta-analytic methods to explore the extent to
which the six independent cultural characteristic of nations,
as described by Hofstede, can explain the global variability of
COVID-19 attributed public health outcomes during the first
wave of the pandemic, focusing on three related outcomes: test
positivity (as a proxy for disease spread), case fatality risk, and
mortality risk.

The main analyses focused exclusively on the first wave since
the societal reactions to the initial wave of the pandemic are
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TABLE 5 | Random-effects meta-regression analysis of the crude test positivity risk at the last follow-up date in the extended analysis (February 12, 2021) for 73 countries.

MODEL 1: a priori model MODEL 2: bootstrap variable selection

Crude test positivity risk Crude test positivity risk

Covariates β SE P-value OR β SE P-value OR

Intercept 6.1941 3.0688 – – 4.3767 2.5753 – –

Sociodemographic factors

GDP per capita ($1,000 USD, 2019) −0.0073 0.0118 0.537 0.99 – – – –

Urban population (%) – – – – −0.0164 0.0078 0.040 0.98

Population density (pop per km2 ) 0.0001 0.0002 0.584 1.00 – – – –

Elderly dependency ratio (% of adults) – – – – – – – –

Proportion over 65 years (%) −0.0097 0.0359 0.788 0.99 −0.1197 0.0720 0.102 0.89

Proportion over 80 years (%) – – – – 0.3764 0.2171 0.088 1.46

Proportion overweight (%) – – – – – – – –

Pandemic–related factors

Time since 1st case (days) −0.0277 0.0080 0.001 0.97 −0.0444 0.0063 <0.0001 0.96

Time since 100 cases (days) – – – – 0.0242 0.0062 <0.0001 1.02

Time since 1st death (days) – – – – – – – –

Testing coverage (n. tests per 10,000 pop) −0.0047 0.0036 0.197 1.00 – – – –

Health system strength

Healthcare workers (n. per 1,000 pop) −0.0126 0.0487 0.797 0.99 −0.0701 0.0335 0.041 0.93

Hospital beds (n. per 1,000 pop) – – – – – – – –

Health expenditure (% of GDP) – – – – 0.2165 0.0598 0.001 1.24

Out–of–pocket health expenditure (%) – – – – – – – –

Cultural characteristics

Individualism vs. collectivism 0.0073 0.0091 0.427 1.01 – – – –

Uncertainty avoidance 0.0158 0.0082 0.059 1.02 – – – –

Indulgence vs. restraint – – – – – – – –

Long–term vs. short–term orientation – – – – – – – –

Power distance – – – – 0.0192 0.0063 0.003 1.02

Masculinity vs. femininity – – – – – – – –

Political characteristics

Polity (democracy vs. authoritarianism) 0.0454 0.0353 0.203 1.05 0.0461 0.0296 0.125 1.05

pseudo R2: 36% pseudo R2: 53%

AIC:209.6 BIC:233.2 AIC:190.6 BIC:214.1

Dependent variables were logit transformation to stabilize the variance of proportions. Random-effects meta-regression was used to explore the impact of cultural characteristics on

fatalities while adjusting for important predefined covariates. Pseudo-R-squared value represent the proportion of heterogeneity explained by predictors included in the model. OR, Odds

ratio; AIC, Akaike information criterion; BIC, Bayesian information criterion. Bold font indicates a statistically significant association with outcome at p < 0.05.

more likely to represent an immediate reaction to an acute crisis
situation. Therefore, outcomes during this time are perhaps more
likely to be directly driven by socio-cultural factors that represent
the baseline behaviors as well as the immediate behavioral shifts
or reactions to such a situation in contrast to economic concerns,
which likely play a relatively greater role in shaping the responses
and outcomes during the subsequent and more prolonged stages
of the pandemic. Indeed, previous work has shown that cultural
attributes can account for the variability in reactions to acute
social crises (Kayser et al., 2008). Moreover, current evidence
strongly suggests that the two initial waves of the epidemic have
largely different characteristics in terms of the sociodemographic
characteristics of individuals who have acquired the infection
(Seligmann et al., 2020); consequently, the extent to which
cultural factors can impact outcomes during a more prolonged
crisis remain to be assessed.

In summary, the findings of this analysis highlight that certain
country-level cultural/behavioral distinctions play a small but
significant role in accounting for the severity of the COVID-
19 crisis, independent of other important confounders (i.e.,
population age, economic capacity, health system strength, etc.,).
Concerning, test positivity, we identified uncertainty avoidance
as a significant predictor in the main analysis, which was robust
following the removal of influential observations in the theory
driven modeling approach. With respect to the two fatality
outcomes, long-term normative orientation (vs. short term)
generated the largest and the most consistent impact on fatalities,
followed by uncertainty avoidance.

More specifically, in relation to the long-term (vs. short-
term) orientation dimension, we found that a one-unit increase
in a society’s preference for long-term normative orientation
results in a statistically significant ∼1–2% increase in the odds
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TABLE 6 | Random-effects meta-regression analysis of the crude case fatality risk at the last follow-up date in the extended analysis (February 12, 2021) for 73 countries.

MODEL 1: a priori model MODEL 2: bootstrap variable selection

Crude case fatality risk Crude case fatality risk

Covariates β SE P-value OR β SE P-value OR

Intercept −9.8586 1.9209 – – −10.2149 1.6963 – –

Sociodemographic factors

GDP per capita ($1,000 USD, 2019) −0.0105 0.0068 0.128 0.99 – – – –

Urban population (%) – – – – −0.0204 0.0061 0.002 0.98

Population density (pop per km2 ) – – – – −0.0002 0.0001 0.007 1.00

Elderly dependency ratio (% of adults) – – – – 0.0980 0.0754 0.199 1.10

Proportion over 65 years (%) −0.0210 0.0231 0.367 0.98 −0.1731 0.1236 0.167 0.84

Proportion over 80 years (%) – – – – – – – –

Proportion overweight (%) – – – – 0.0283 0.0079 0.001 1.03

Pandemic–related factors

Time since 1st case (days) – – – – – – – –

Time since 100 cases (days) – – – – – – – –

Time since 1st death (days) 0.0148 0.0056 0.010 1.01 0.0137 0.0047 0.005 1.01

Testing coverage (n. tests per 10,000 pop) −0.0019 0.0021 0.363 1.00 – – – –

Health system strength

Healthcare workers (n. per 1,000 pop) −0.0024 0.0280 0.932 1.00 −0.0399 0.0190 <0.0001 0.96

Hospital beds (n. per 1,000 pop) −0.0167 0.0435 0.703 0.98 – – – –

Health expenditure (% of GDP) – – – – 0.0965 0.0346 0.007 1.10

Out–of–pocket health expenditure (%) – – – – 0.0096 0.0051 0.065 1.01

Cultural characteristics

Individualism vs. collectivism 0.0139 0.0050 0.007 1.01 0.0092 0.0042 0.031 1.01

Uncertainty avoidance 0.0132 0.0043 0.003 1.01 0.0055 0.0035 0.114 1.01

Indulgence vs. restraint – – – – – – – –

Long-term vs. short-term orientation – – – – 0.0126 0.0043 0.005 1.01

Power distance – – – – – – – –

Masculinity vs. femininity – – – – – – – –

Political characteristics

Polity (democracy vs. authoritarianism) 0.0234 0.0192 0.228 1.02 – – – –

pseudo R2: 26% pseudo R2: 52%

AIC:140.0 BIC:163.6 AIC:113.7 BIC: 143.0

Dependent variables were logit transformation to stabilize the variance of proportions. Random-effects meta-regression was used to explore the impact of cultural characteristics on

fatalities while adjusting for important predefined covariates. Pseudo-R-squared value represent the proportion of heterogeneity explained by predictors included in the model. OR, Odds

ratio; AIC, Akaike information criterion; BIC, Bayesian information criterion. Bold font indicates a statistically significant association with outcome at p < 0.05.

of fatalities among infected cases and a 5% increase in the odds of
a COVID-19-attributed mortality in the general population. This
indicates that societies with a cultural orientation that prioritizes
short-term phenomenon taking place were better able to mitigate
fatalities during this timeframe, albeit this may be at the expense
of more downstream or long-term outcomes. It may be that
a greater emphasis on short-term, or immediate, events may
prove to be somewhat beneficial when dealing with acute crisis
situations. Typically, East Asian and European countries tend
toward long-term orientation, whereas African, Islamic, South
American, and Anglo-American countries tend toward short-
term orientation (Hofstede and Minkov, 2010; Hofstede et al.,
2010). In general, societies with long-term normative orientation
tend to be more adaptive, less ideological, and future-focused,
whereas those with short-term orientation tend to focus on

past and present, respect tradition, norms and social obligations
(Hofstede and Minkov, 2010; Hofstede, 2011). In countries
with a preference for short-term orientation, a greater focus on
the present may lead to stricter emergency measures, quicker
reactions to a crisis, or a better compliance with procedures that
focus more specifically on immediate difficulties.

Similarly, we also found that a cultural tendency toward
uncertainty avoidance (i.e., greater discomfort with and
resistance to unfamiliar phenomena) was also associated with
higher fatalities for both outcomes: a one-unit increase in
uncertainty avoidance was associated with a ∼1% increase in
the odds of a fatal outcome among infected cases and a ∼3–5%
increase in mortality risk, which was robust to the removal
of outliers only for the mortality outcome. Similarly, we also
found that a unit increase in uncertainty avoidance was also
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TABLE 7 | Random-effects meta-regression analysis of the crude mortality risk at the last follow-up date in the extended analysis (February 12, 2021) for 73 countries.

MODEL 1: a priori model MODEL 2: bootstrap variable selection

Mortality risk (per 1,000 population) Mortality risk (per 1,000 population)

Covariates β SE P-value OR β SE P-value OR

Intercept −5.5394 4.3667 – – −4.8819 3.0459 – –

Sociodemographic factors

GDP per capita ($1,000 USD, 2019) −0.0227 0.0155 0.147 0.98 −0.0215 0.0087 0.016 0.98

Urban population (%) – – – – −0.0327 0.0095 0.001 0.97

Population density (pop per km2 )

Elderly dependency ratio (% of adults) – – – – – – – –

Proportion over 65 years (%) −0.0078 0.0525 0.882 0.99 −0.1930 0.0747 0.012 0.82

Proportion over 80 years (%) – – – – 0.4775 0.2220 0.036 1.61

Proportion overweight (%) – – – – 0.0676 0.0140 <0.0001 1.07

Pandemic–related factors

Time since 1st case (days) – – – – −0.0323 0.0079 <0.0001 0.97

Time since 100 cases (days) – – – – 0.0324 0.0065 <0.0001 1.03

Time since 1st death (days) −0.0006 0.0128 0.961 1.00 – – – –

Testing coverage (n. tests per 10,000 pop) 0.0080 0.0048 0.100 1.01 0.0100 0.0032 0.003 1.01

Health system strength

Healthcare workers (n. per 1,000 pop) 0.0523 0.0636 0.414 1.05 – – – –

Hospital beds (n. per 1,000 pop) −0.1164 0.0992 0.245 0.89 – – – –

Health expenditure (% of GDP) – – – – 0.2644 0.0649 <0.0001 1.30

Out–of–pocket health expenditure (%) – – – – – – – –

Cultural characteristics

Individualism vs. collectivism 0.0273 0.0114 0.020 1.03 – – – –

Uncertainty avoidance 0.0421 0.0098 <0.0001 1.04 – – – –

Indulgence vs. restraint – – – – – – – –

Long–term vs. short–term orientation – – – – 0.0186 0.0073 0.014 1.02

Power distance – – – – 0.0113 0.0075 0.139 1.01

Masculinity vs. femininity – – – – – – – –

Political characteristics

Polity (democracy vs. authoritarianism) 0.1022 0.0437 0.023 1.11 0.1122 0.0307 0.001 1.12

pseudo R2: 41% pseudo R2: 74%

AIC:246.6 BIC: 270.6 AIC:195 BIC:224

Dependent variables were log transformed rates. Random-effects meta-regression was used to explore the impact of cultural characteristics on fatalities while adjusting for important

predefined covariates. Pseudo-R-squared value represent the proportion of heterogeneity explained by predictors included in the model. OR, Odds ratio; AIC, Akaike information criterion;

BIC, Bayesian information criterion. Bold font indicates a statistically significant association with outcome at p < 0.05.

associated with a ∼3% increase in the odds of a positive test
result, suggesting that this cultural attribute may also influence
the infection dynamics. Hofstede describes this dimension as a
measure of a country’s ability to adapt and cope with ambiguity
(Hofstede, 2011). This indicates the degree of discomfort with
unstructured, unknown and unexpected situations (Hofstede,
2011; Borg, 2014a). Societies with high uncertainty avoidance
tend to be more resistant to change and therefore, paradoxically,
more risk-tolerant (Borg, 2014a). Typically, this characteristics
is more common in countries with a high degree of bureaucracy
(Borg, 2014a). For instance, Southern and Eastern European
countries display greater uncertainty avoidance, whereas
Northern European countries tend to rank lower in this attribute
(Hofstede, 2011). Past research has highlighted a negative
relationship between uncertainty avoidance with both prosocial

behavior (e.g., volunteerism) and rapport building with patients
(Meeuwesen et al., 2009; Smith, 2015; Stojcic et al., 2016). Taken
together, higher degrees of uncertainty avoidance could lead to
weaker social responses, ineffective communication strategies
and less attention given to vulnerable groups; three factors that
can worsen such a crisis.

Additionally, we found that a one-unit increase in
individualism (vs. collectivism) resulted in a ∼1% increase
in the odds of a fatal outcome among infected individuals.
This suggests that individuals who became infected in more
individualist societies may be those that belong to more socially
vulnerable subgroups (i.e., elderly populations in long-term
care); and may signify a greater reliance of institutional support
for such populations where outbreaks may have had excessively
negative effects on case fatality. In line with this observation,
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previous research has also demonstrated that individualist
families tend to rely more on formal support in regards to
eldercare in comparison to collectivists ones where the family
is the primary caregiver (Pyke and Bengtson, 1996). However,
in the current analysis, this statistical association was lost
following the removal of potential influential observations from
the analysis. Moreover, in the context of test positivity, upon
removal of outliers, in the data driven model, we also found
that a unit increase in individualism (vs. collectivity) resulted
in 2% lower odds of having a positive test; though this effect
was not apparent in the main analysis. While, the impact of
this cultural dimension on public health outcomes appears
to be less consistent, there exist theoretical reasons to expect
some relationship between this dimension and the outcomes
assessed. With respect to this dimension, in general, many
European and Anglo-American countries tend strongly toward
individualism, whereas Asian countries display more collectivist
attitudes (Kitayama et al., 2009; Triandis, 2018). Individualism
has often been equated with neo-liberal socioeconomic policies
that tend to undermine social welfare and lead to weak collective
protections (Marshall and Peters, 2002). As well, individualist
attitudes may more broadly lead to social behavior that focuses
on the individual rather than the collective well-being. For
instance, in previous investigations, collectivist societies have
been shown to be more effective in reducing the transmission
of pathogens during outbreaks vs. individualistic ones (Fincher
et al., 2008; Morand and Walther, 2018). Likewise, individuals
from more individualistic countries on the Hofstede dimensions
have also been shown to have lower vaccination intentions
(Betsch et al., 2017). However, in these context a communication
of the concept of herd immunity was shown to be able to
improve vaccination intentions particularly in societies that lack
a collectivistic baseline stance (Betsch et al., 2017). Nevertheless,
the interaction between cultural and behavioral phenomena
is complex: studies have also suggested that collectivism may
have developed as a more prominent cultural feature in regions
that have historically had a higher burden of pathogens; as
certain behavioral manifestations of collectivism have been
theorized to hamper pathogen transmission (Fincher et al.,
2008).

Moreover, findings also reveal some association between
indulgence vs. restraint with fatality outcomes, although this
is much less consistent than other cultural dimensions. In the
current analysis, having a more indulgent (vs. restraint) society
resulted in a 1% increase in the odds of a fatal outcome
for infected cases; though this statistical relationship was only
apparent in the data-driven model and was not robust to the
removal of potential outliers. Similarly, a 4% increase in the
odds of mortality risk level in the general population was
also detected per unit increase in indulgence upon removal of
outliers in the bootstrap model. Typically, indulgent societies
are more extraverted and place a greater emphasis on leisure,
whereas restraint societies tend to be regulated by strict social
norms, and more inclined to have a fatalistic outlook. Generally,
many South and North American countries, and certain North
European countries (e.g., Sweden, The Netherlands) tend toward
indulgence; whereas some Islamic countries (e.g., Pakistan,

Egypt) and Eastern European countries (e.g., Russia, Ukraine)
tend toward restraint.

Likewise, masculinity (vs. femininity) also did not display
any substantial effect on outcomes. This characteristic refers to
social gender roles. In masculine societies, emotional gender
roles are described to be more distinct; whereas in feminine
societies such a role separation is less apparent. Characteristically,
assertiveness, and heroism tend to be more admired in masculine
societies, while sympathy for more vulnerable groups are more
typical in feminine cultures. On average, many North and South
American, Central European, and East Asian countries tend
towardmasculinity, while certain North European countries tend
strongly toward a feminine outlook (e.g., Sweden and Norway)
(Hofstede et al., 1998).

Finally, we also did not identify any significant association
between the power distance index and any health outcomes
in the analysis. Although the extended analysis covering the
first 2-waves identified this as a predictor of test positivity.
This index measures the level of hierarchy within a society
and is an indicator of the extent of deference given by less
powerful members in society toward authority figures (e.g.,
governmental officers) (Hofstede et al., 2010; Hofstede, 2011).
Moreover, societies that rank higher on the power distance
index also tend to have more centralized decision-making,
lower accountability, as well as a larger degree of income
inequity (Hofstede, 2011). High power distance societies tend to
therefore have less inclusive and participative decision-making
and more bureaucratic procedures (Khatri, 2009). Typically,
Eastern European and Asian countries rank higher on the power
distance index, while Western European and North American
countries rank lower (Hofstede et al., 2010). In societies with
a lower degree of power distance, a decentralization of power
may theoretically enable more efficient and more locally focused
decision-making during a crisis. Though, we found no statistical
association of this dimension with any outcomes assessed.

Indeed, non-cultural factors played a greater role in explaining
much of the global variability in fatalities expected. For test
positivity, testing coverage had the strongest impact, whereby a
unit increase in testing coverage led to a 12–53% reduction in
crude test positivity, depending on the model. In relation to case
fatalities, we found that health system resources constraints had
the largest impact on case fatalities. A one unit increase in the
number of hospital beds per 1,000 individuals led to a ∼13–15%
reduction in the odds of a fatal outcome among infected cases
and a 32–41% reduction in mortality risk. We also found that
with each day elapsed since the first death on record there was a
modest increase in case fatalities of 2–3% and in mortality risk of
3–6%. For these outcomes, a one unit increase in testing coverage
was also associated with a statistically significant 2–3% reduction
in fatalities among infected cases, indicating that countries with
increased health system capacity in terms of testing coverage
likely identify more asymptomatic cases resulting in lower
estimates of crude case fatality. However, we also find that testing
coverage is similarly associated with a statistically significant but
more modest 1% reduction in the odds of mortality, although
this is only significant in the bootstrap model and is sensitive
to the removal of outliers. Finally, the findings also highlight the
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important role of certain comorbid conditions. For instance, a
one unit increase in the proportion of overweight individuals
results in a 3–7% increase in fatalities among infected cases and a
6–8% increase in the overall mortality risk. Finally, a one percent
increase in the proportion of the population aged over 65 years
also results in a 12–51% increase in test positivity as well as a 7%
increase in the odds of mortality for infected cases; yet, the latter
result is only apparent following the removal of outliers from the
analysis. These findings indicate that, after having controlled for
other important national characteristics, countries with an older
demographic composition typically experience a lower disease
spread but have greater fatalities.

In summary, while not all cultural dimensions display a
relationship with the public health outcomes of the pandemic,
the current analysis consistently found statistical associations
between uncertainty avoidance and long-term normative
orientation. Furthermore, individualism (vs. collectivism) and
indulgence (vs. restraint) are also shown to impact some of the
COVID-19 health outcomes. These findings therefore support
our expectations in relation to uncertainty avoidance and
individualism, but underscore that other cultural attributes also
matter. Ultimately, the results support the assertion that cultural
factors can modulate such outcomes after having controlled
for important confounders. Further, in these analyses, cultural
factors, together with demographic, economic, and health system
characteristics together could explain∼31–46% of the variability
in test positivity, 29–47% of the variability in case fatalities and
28–44% in mortality risk during the initial wave of the pandemic.
The results suggest that in such public health crises, baseline
cultural factors may play some role in influencing key outcomes
(Betsch et al., 2017).

While we focus above on cultural and institutional motives
to explain the link between cultural constructs and COVID-
19 outcomes, individual-level behavioral phenomena should not
be ignored. Indeed, the Hofstede model of cultural constructs
has been linked to a variety of collective behaviors (see, for
example, Luthar and Luthar, 2002; Manrai et al., 2011). In
the COVID-19 crisis, as with any major health crisis, both
collective and individual behaviors are important considerations
that need to be taken when account in planning effective
response strategies (Chen et al., 2017). While it is difficult to
pinpoint the specific individual-level mechanisms that underlie
our results, the growing literature on COVID-19 provides some
insight. For instance, our finding that relates long-term oriented
cultures with greater fatalities is consistent with results from
Wang (2021), which suggest that long-term orientation leads to
lesser social distancing. In the case of individualism, research
has demonstrated that individualist countries implement less
stringent measures to combat COVID-19 (Rapson, 2021);
therefore, undoubtedly leading to less behavioral modifications
aimed at curbing the epidemic. Furthermore, according to
Bazzi et al. (2021), individualism can undermine prosocial
behavior as it is linked to lesser mask usage and social
distancing practices. As for indulgence, the hedonistic nature
of indulgent cultures might hinder authorities ability to have
their citizens respect measures aimed at curbing the COVID-19
crisis (Messner, 2020). Lastly, the fact that uncertainty avoidant

cultures are linked with more inefficient governance practices
and with leadership styles that hinder individual- and team-
level innovation (Borg, 2014a; Laukkanen, 2015; Watts et al.,
2020) surely contributes to ineffective decision-making during a
crisis. Moreover, uncertainty avoidance has also been shown to
be associated with the belief of COVID-19 conspiracy theories
(Alper et al., 2020); potentially leading to a greater wariness
of new public policies. However, for a more comprehensive
understanding of themechanisms that connect cultural attributes
with individual behavior in the COVID-19 crisis, further research
is necessary.

Further, growing research is now starting to focus more
prominently on the role of individuals’ personality traits in
explaining compliance with COVID-19 measures (Blagov, 2020).
Specifically, neuroticism has been shown to lead individuals to
be more concerned about the crisis, whereas conscientiousness
leads individuals to take more precautions (Aschwanden et al.,
2021). Moreover, empathy was also found to be an important
factor in determining adherence to measures aimed at curbing
the epidemic (Pfattheicher et al., 2020; Zirenko et al., 2021); while
fear has been found to modifying behavior toward COVID-19
measures (Harper et al., 2020). Furthermore, even the personality
of key decision-makers has been shown to have a significant
impact on governmental responses to the pandemic (Medeiros
et al., 2021). Overall, these individual-level characteristics likely
have an impact on important public health outcomes of the
pandemic. Nevertheless, while we agree with Zirenko et al. (2021)
that cultural contexts surely mediate the impact of individual
personality traits on responses to COVID-19 measures, there is
a need for further research into the interaction between social
contexts and individual characteristics before the connection
joining culture and individual behavior can be better understood.

Taken together, this study makes important contributions to
the current scholarship by (1) examining data from the initial
phase of the pandemic, where cultural attributes may shape
baseline behavioral responses to such a crisis; (2) focusing on a
collection of countries with measured cultural dimensions and
which represent an overwhelming majority (∼93%) of reported
infections worldwide; (3) exploring the variability in a range
of relevant public health outcomes across countries taking into
account important demographic, social, economic, and cultural
factors; (4) additionally adjusting for domestic political factors
in relation to governance and transparency, which may directly
or indirectly influence outcomes, (5) evaluating the robustness of
findings, and (6) lastly, being the first study, to our knowledge,
to demonstrate the extent to which cultural attributes can impact
these important outcomes.

However, the study also has limitations. The first limitation
pertains to the accuracy of the estimated outcomes. The purpose
of this study is not to generate a precise global estimate of the
infections, CFR or mortality rate, which has been previously
attempted by others using a variety of statistical approaches
(Basu, 2020; Ruan, 2020; Verity et al., 2020; Wu et al., 2020).
Rather, the intent is to explore the observed variation of estimates
of these outcomes as collected and reported by governments
in response to the pandemic. Therefore, we only estimate the
crude test positivity, crude CFR and mortality. With respect
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to the crude CFR metric, it is important to note that the
denominator here includes unresolved (or active) cases resulting
in a time-lag bias that likely underestimates the true CFR,
particularly in the earlier instances of the outbreak. Nonetheless,
the estimated crude CFRs in this study are more likely to
be an overestimate owing to the relatively greater influence
of ascertainment bias (i.e., the under-detection of mild and
asymptomatic cases resulting from undertesting). Indeed, we find
that crude CFR is significantly lower with greater testing coverage
of the population, suggesting that expanded testing should reduce
CFR estimates by identifying more mild infections. Further,
a higher testing coverage could also reflect a better capacity
for contact tracing and isolation, which may reduce onward
transmission particularly among high-risk groups. A second
limitation is related to residual variability resulting from the
inconsistency in recording COVID-19-attributable deaths across
nations. Additionally, we have also not evaluated the potential
impact of divergent medical management practices; however, as
no known effective treatment or vaccine for SARS-CoV-2 was
available during the first wave of the pandemic, demographic
factors, comorbidities and health system resource capacity
along with the behavioral responsiveness of societies (both
governmental and individuals) are more plausible explanations
for the variability in such outcomes for that timeframe.Moreover,
another limitation, particularly pertinent to the data-driven
models is the risk of false positive findings. An added caveat
of such ecological approaches is related to aggregation bias,
whereby associations identified in a population-level analysis
may not always reflect similar relationships at the individual
level. Finally, the study tends to omit many African nations due
to data availability making it difficult to generalize findings to
these settings.

In addition to these issues, the use of the Hofstede model
in the current study also merits some discussion. While the
Hofstede model of cultural dimensions is a widely accepted
and used tool, it has also been the target of criticism (see
McSweeney et al., 2016 for detailed critiques of Hofstede’s
model, as well as Williamson, 2002; Taras and Steel, 2009
for detailed discussions on those criticisms). For instance,
Hofstede (2001) argues that national cultures are rather stable
and tend to change very slowly, taking as long as a century
to accrue substantial changes (Hofstede, 2001). Yet, research
has demonstrated that cultural values held by individuals are
subject to change much more rapidly (Inglehart and Baker, 2000;
Inglehart and Welzel, 2001). Hofstede (2002) addresses such
critiques by highlighting the (very) long-term nature of culture’s
roots as well as the stability of his cultural dimensions through
several longitudinal surveys (Hofstede, 2002). Another important
critique of Hofstede’s dimensions is related to the implied
uniformity of national culture. Indeed, others have shown that
cultural values vary within a country along regions and/or social
groups (Au, 1999; Conway et al., 2001); casting some shadow
on the accuracy of a uniform “national culture” (Bock, 1999).
However, Hofstede (2001) argues that national institutions (e.g.,
political institutions) have a significant influence on the values
that constitute national culture.

Further, cultural differences among regional and social groups
have not been shown to undermine the overall homogeneity of
national cultures (Mazanec et al., 2015). There is also a pragmatic
aspect for focusing on national culture. Hofstede (2002) argues
that while the country-level may not be very granular, it is
generally an appropriate analytical unit that allows for adequate
global comparison. In terms of our own study, a sub-national
level granularity is impractical, even in advanced democracies
were data at this level may not be attainable. A final point is
related to the influence that cultural dimensions, as described
by Hofstede, are assumed to have on individuals. The arrows of
causation between determinism (i.e., culture being the cause of
national- and individual-level outcomes) and voluntarism (i.e.,
the influence of individual free-will) might not always be clear
(Erez and Gati, 2004; McSweeney et al., 2016). However, this
deterministic aspect, which does not solely rely on complete
individual agency, is also seen as one of the strengths of Hofstede’s
model (Venkateswaran and Ojha, 2019; Venkateswaran and
George, 2020).

CONCLUSIONS

In conclusion, this analysis suggests that an assessment of
underlying cultural/behavioral and demographic characteristics
along with health system constraints should contribute to
better-suited and more effective public health and emergency
preparedness measures. Specifically, our findings highlight
that a society’s cultural and behavioral attributes are also
important factors that can independently impart a small but
significant influence on key public health outcomes during
such a crisis. As a result, policies devised during similar
situations should consider the cultural context of societies and
should bear in mind these differences when evaluating the
transferability and implementation of divergent and seemingly
successful policy approaches from one context to another.
Moreover, as the pandemic evolves into a more chronic
crisis and takes on a more long-term direction, the direct
influence of cultural attributes may vary; though, as of
February 2021, there is no indication of such an attenuation
of culture’s impact on COVID-19 related health outcomes.
Nevertheless, future research should compare the impact of
cultural attributes on long-term outcomes of the pandemic
in ways that cover both health and economic dimensions of
the crisis.
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The Covid-19 pandemic is a global threat that affects a large part of the population, but

the risks associated with it are higher for some people compared with others. Previous

studies show that lower socioeconomic status (SES) is associated with more chronic

stress and less marital satisfaction. Thus, the uncertainty caused by the pandemic might

greatly affect those who were already vulnerable. This longitudinal study explores the

extent to which stress originated outside (external) and inside (internal) the relationship

is associated with marital satisfaction during the Covid-19 pandemic and whether

the associations are different based on the socioeconomic status of the participants.

The study was conducted at two points in time (first, immediately after the national

lockdown was instituted; second, after the lockdown ended) with a sample of 144

married Romanian couples. We used the Actor-Partner Interdependence Model with

Mediation and multi-group SEM analysis. Higher levels of external stress were associated

with subsequent lower marital satisfaction for women with higher SES. For the couples

with lower SES, men’s level of internal stress during the first assessment mediated the

relationship between their higher level of external stress at the first time point and their

partner’s lower marital satisfaction during the second assessment. Our results show that

men and women respond differently during a crisis and that couples with lower SES are

more prone to greater stress and lower levels of marital satisfaction. We finally suggest

that the therapists, health professionals, policy makers, and researchers should take into

account the existing vulnerabilities of a couple when offering psychological and health

services during the Covid-19 pandemic.

Keywords: stress, marital satisfaction, socioeconomic status, gender differences, longitudinal study, COVID-19

INTRODUCTION

In Romania, the first case of the novel coronavirus (Covid-19) was confirmed on the 26th
of February 2020 (Ceauşu, 2020). Since then and up to December 2020, more than 420 000
people were diagnosed with the disease (Stirioficiale.ro, 2020). On the 16th of March, the
president declared a state of emergency, thus imposing various restrictions on the population.
The schools were closed, many businesses worked from home or with a reduced schedule, while
others suspended the activity altogether. Also, the movement of people was vastly restricted
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during the day and forbidden during the night. Moreover,
religious rites were not permitted during Easter. These measures
relaxed after 2 months when the state of emergency was
replaced with a state of alert. Although the wearing of masks in
closed spaces was mandatory and many businesses still worked
from home, the stay-at-home orders were suspended, and the
lockdown period ended (Ceauşu, 2020). Globally, from its late
2019 emergence until December 2020, Covid-19 has infected
more than 70 million people (World Health Organization, 2020).
However, the number of people affected by the perils of the
disease is much larger. People live with the fear of getting ill,
losing their jobs, and weakening social relationships. Moreover,
these challenges do not have an impact on the individual only,
but on the family altogether (Panzeri et al., 2020; Spinelli et al.,
2020; Overall et al., 2021).

The current crisis has already affected people’s mental health,
social relationships and family functioning, leading to higher
levels of depression, anxiety and stress and decreased social
and family activities (Williamson, 2020; Zhang et al., 2020).
According to the Vulnerability-Stress-Adaption (VSA) model
(Karney and Bradbury, 1995), several factors might influence
the decrease of marital satisfaction, and, among them, we can
find external stress as well as various preexisting vulnerabilities.
Moreover, Pietromonaco and Overall (2020) propose that the
current pandemic creates even more external stressors that
can impact the dyadic relational processes and create further
instability inside the couple. The authors mentioned that, in
addition to the health-related risks, many faced the risk of losing
their jobs, experienced economic strain due to salary reductions,
and had to take care of their children on a full-time basis.
Moreover, the quarantine, although beneficial for one’s health
and for preventing the spread of the disease, created even more
problems for the couples, such as increased negativity, hostility,
and withdrawal (Pietromonaco and Overall, 2020).

Past research showed that significant negative life events,
such as wars and medical crises, exacerbate preexisting levels of
stress and might lead to higher chances of relational dissolution
(Prime et al., 2020). We also know that previous studies linked
the stressors associated with the Covid-19 pandemic and the
lockdown period, such as social isolation, financial strain or fear
of Covid-19, with decreased marital satisfaction (Balzarini et al.,
2020; Reizer et al., 2020; Schmid et al., 2021). Building from the
first two models and from the existing empirical evidence, we can
assume that the levels of stress in the context of the Coronavirus
pandemic and lockdown would be associated with lower levels of
relational satisfaction. However, these studies only explored the
role of one partner’s felt stress on their relational satisfaction. The
changes associated with the pandemic disrupt the functioning of
the whole family and the stress that disturbs one individual can
have negative effects on the partner too (Prime et al., 2020). Thus,
with this study, we aimed to explore both the actor associations
(the way the stress of one partner is related to his/her satisfaction)
as well as the partner associations (the way the stress of one
partner is related to the other partner’s satisfaction). Therefore, by
employing the actor-partner interdependence model (Cook and
Kenny, 2005), we proposed the following hypothesis:

H1. A higher level of external stress felt at the beginning of
the lockdown by one partner would be associated with lower

levels of their own and their partners’ marital satisfaction after
the lockdown ended. We expected this hypothesis to be met for
both men and women.

Stressful events are not seen by a husband or a wife only as
a personal burden, but as one that also affects their relationship
(Randall and Bodenmann, 2017). According to Bodenmann
(1995) systemic-transactional model (STM), the stressors that
originate outside of the relationships can spillover into the
relationship, generating internal stress. Together, these two
types of stress are related to important drops in the quality
of romantic relationships (Randall and Bodenmann, 2009).
The spillover of stress affects relational satisfaction through
multiple mechanisms, such as decreasing time spent together
by the partners, weakening the feelings of mutuality, decreasing
communication, or increasing the chance that some problematic
traits (anxiety, depression, rigidity) will appear (Bodenmann,
2000). Various studies from recent years support this theoretical
framework by showing that external stress determines an increase
in internal, relational stress (Ledermann et al., 2010; Falconier
et al., 2014) and a decrease in marital satisfaction (Hilpert et al.,
2013; Backes et al., 2016; Bahun andHuić, 2017). Moreover, other
studies show that these effects are stable over time (momentary
stress affects subsequent marital satisfaction) and that the level of
stress perceived by one partner can impact both their satisfaction
and their partner’s satisfaction (Neff and Karney, 2004; Falconier
et al., 2014; Rusu et al., 2020).

To our knowledge, no study has verified this spillover
effect during the Covid-19 pandemic. Still, according to
Pietromonaco andOverall’s (2020)model, external stress can lead
to maladaptive dyadic processes such as negativity and hostility.
With this study, we aimed to explore whether external stress is
associated with marital satisfaction through internal stress. Thus,
both theoretical and empirical evidence (Ledermann et al., 2010;
Falconier et al., 2014) support the following hypothesis:

H2. Each partner’s external stress will have an indirect negative
association with their own marital satisfaction and with their
partner’s marital satisfaction through each partner’s levels of
internal stress.

Moreover, the pandemic, as well as the lockdown period,
might be particularly damaging for the families with lower
socioeconomic status (SES), compared to those with a higher
socioeconomic status. Contextual vulnerability might increase
the effects of stress during the pandemic. According to
Pietromonaco and Overall (2020), socioeconomic status, as an
indicator of social class, acts as an important vulnerability,
exposing the couples to even higher levels of stress. Through
the lenses of cultural psychology, social class can take a
subjective perspective (the subjective perception of social rank
in relationships to others) or an objective one (measured
through education or socioeconomic status) (Grossmann and
Na, 2013). Moreover, the objective social class “may act as
culture per se, acquired and shaped in interaction with the
class-typical environment, and via the socialization of class-
related practices” (Grossmann and Huynh, 2013, p. 113). Indeed,
previous studies have shown that lower socioeconomic status
(SES), as indicated by lower income, was associated with higher
levels of stress (Baum et al., 1999; Yang et al., 2017) and,
regardless of the country’s GDP, with lower levels of relational
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satisfaction (Dobrowolska et al., 2020). Stressful contexts, such
are those experienced by the couples with lower SES, hinder
positive interactions between the partners, and exacerbate the
problems with the relations (Neff and Karney, 2017). Some
authors in the field of cultural psychology even argue that a
lower SES determines different patterns at cognitive, emotional,
and behavioral levels (Grossmann and Huynh, 2013). Starting
from a model by Kraus et al. (2009) and Manstead (2018) argues
that people with lower SES have low perceived control over
their environment, make more situational attributions, and have
their focus on others and on interdependence, compared with
those with higher SES, who have a higher perceived control,
make mostly dispositional attributions and focus on themselves
and on their independence. Having lower incomes, people with
lower SES also have reduced influence on others and on their
environment. Thus, they have a limited ability (objective and
subjective) to affect future outcomes, which translates into a
lack of perceived control (Pepper and Nettle, 2017). Taking
this into account, they become increasingly reliant on those
around them and on the social contexts, which increases their
levels of interdependence. On the contrary, people with higher
SES reinforce their independent cultural ideas, try to stand out
from others, and to influence their social contexts (Stephens
et al., 2014). Such differences can be crucial during the Covid-19
pandemic. Due to social distancing and isolation, people might
have trouble contacting their friends and peers (Pietrabissa and
Simpson, 2020). By negating their usual reliance on others, these
factors might further affect their levels of stress, adaptation, and
family functioning for those with lower SES. Moreover, they
might feel particularly threatened by this adverse context which,
in turn, can accentuate their lack of control over the situation.
For the individuals with higher SES, their position during the
pandemic, although harsh, might not be as dire. They have
lower chances to be affected from a financial standpoint, they are
less reliant on others and more self-focused, which can protect
themmore against stress. Indeed, during the Covid-19 pandemic,
factors such as poverty and unemployment were associated
with increased Covid-19 diagnosis and mortality (Khazanchi
et al., 2020). Moreover, working-class individuals, those with
occupations that require more interpersonal contact and that
cannot be performed remotely, had more chances of losing
their jobs compared to those with better paid jobs, who can
work from home (Montenovo et al., 2020). Also, recent research
suggested that during the Covid-19 pandemic, people with lower
SES, such as those without work and those with lower income,
report increased levels of depression and anxiety compared to the
pre-pandemic period (Hamadani et al., 2020, Pieh et al., 2020).
Based on this previous work, we aimed to test whether there are
differences based on SES in the models specified for Hypotheses
1 and 2. We formulated the following hypotheses:

H3. We expected that the negative effects of stress on
relationship satisfaction would be stronger for those with lower
SES than those with higher SES.

Finally, another potential contextual vulnerability when facing
the threats of the Covid-19 pandemic is gender. Previous research
showed that women, compared to men, have more chances of
losing their job and facing depression during the pandemic

(Dang and Nguyen, 2020; Pieh et al., 2020). Also, during the
pandemic, women report higher levels of emotional and physical
violence compared to men (Patel et al., 2020). Thus, for women,
the factors contributing to higher stress during the pandemic
could be more numerous. It is also worth noting that women
generally score higher than men in chronic and daily stress
(Pilar Matud, 2004), and lower in marital satisfaction (Jackson
et al., 2014). The actor-partner interdependence model (Cook
and Kenny, 2005) allows us to explore the pathways from stress
to marital satisfaction separately for men and women.

To assess the psychological effects of Covid-19, longitudinal
studies are needed to compare the results at the beginning,
during, and at the end of the pandemic. Moreover, it is important
to differentiate between the periods of stay-at-home lockdown
and those when people are allowed to go outside without or with
minimal regulations. Our study uses data gathered during two
waves at the beginning of the Covid-19 pandemic in Romania.
The first set of data was gathered during the first days of the
lockdown (the middle of March 2020) and the second set was
gathered after the lockdown was suspended (the middle of May
2020). This data allows us to investigate longitudinal effects on
marital satisfaction by taking into account both the pandemic and
the lockdown.

MATERIALS AND METHODS

Procedure
The study’s procedure was approved by the University Ethical
Committee. Participants were then recruited with the help
of undergraduate students enrolled at a north-eastern
Romanian university. The students were asked to distribute
the questionnaires to couples that were married for at least 1 year
immediately after the national lockdown was instituted (after the
16th of March, 2020). The questionnaires were distributed using
an online form and contained demographic measures and the
scales for internal and external stress and couple satisfaction. The
participants agreed to fill in the questionnaires voluntarily and
were not rewarded for their participation. 204 couples returned
their questionnaires. From these, 5 couples were not married
and had relationships shorter than 1 year were eliminated from
the study because they did not meet the inclusion criteria. After
the lockdown ended (15th of May, 2020) the couples were
contacted again by email and asked to complete a second set
of instruments, containing the measure for couple satisfaction.
Only 144 couples returned their questionnaires. The participants
declining enrolment in the second wave of the study did not
offer a reason. They were, however, relatively equally distributed
across SES levels (29 from the higher SES group and 26 from the
lower SES group).

Participants
The sample consisted of 144 heterosexual married couples (N =

288 individuals). During the first wave, women had a mean age of
43.32 years (SD= 9.35, range 25–76) and men of 45.10 years (SD
= 10.11, range 25–82). On average, the marriage duration was
∼18.75 years (SD = 10.31 years; range 1–55 years). The average
number of children per household was 1.47 (SD = 0.9; range
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0–5). Among women, 10 participants declared they were not
working at the time of the survey. Amongmen, three participants
were retired at the time of the survey. All the other participants
were employed in the first wave of the survey. In the second wave,
all participants reported having the same professional status.

Measures
Internal and External Stress
Each participant’s levels of internal stress (coming from inside
the relationship) and external stress (coming from outside the
relationship) were assessed with the Multidimensional Stress
Questionnaire for Couples (MSQ-C; Bodenmann, 2006). The
internal stress subscale consists of 10 items rated on a 4-point
Likert-type scale (ranging from 1 = not at all to 4 = highly
stressful) and measures the level of stress caused by the situation
originating within the couple’s relationship over the last 7 days.
The items demonstrated a good internal consistency (α men T1
= 0.91; α female T1 = 0.91). External stress from daily hassles
was measured using an 8-item subscale. Respondents rate how
stressful daily situations outside their couple have been over the
past 7 days on a similar 4-point Likert-type scale. The internal
consistency of this subscale was also good (α men T1 = 0.86;
α female T1 = 0.79). For both scales, the participants were
asked to take into account the context they were in (the Covid-
19 pandemic and lockdown). For each scale, the total score
is computed by averaging the responses offered to each item.
Higher total scores indicate higher levels of external, respectively
internal stress.

Marital Satisfaction
The partners’ satisfaction level was measured using the Couple
Satisfaction Index 4 (CSI 4, Funk and Rogge, 2007). This is
the short version of a 32-items instrument that assesses an
individual’s level of satisfaction with their romantic relationship.
The CSI was created by selecting the best items from the already
existing measures of satisfaction. Respondents indicated how
content they feel in their marital relationship on a 7-point Likert
scale for one item and a 6-point Likert scale for the others. The
items demonstrated a good internal consistency (α men T1 =

0.80, α men T2 = 0.88; α female T1 = 0.86, α female T2 =

0.87). The total score is computed by summing up the responses
offered to each item. On the resulting continuous scale, higher
total scores indicate higher levels of marital satisfaction.

Socioeconomic Status
SES was measured through the monthly household income,
which was assessed by the following question: “The total
household income of your family is: (a) <2,500 lei; (b) between
2,500 and 5,000 lei; (c) between 5,000 and 7,500 lei; (d) more than
7,500 lei.” These categories were created based on the average
monthly household income at the time of the survey, which was
about 5 100 Romanian lei (∼1,000 euros; Institutul National de
Statistică, 2020). For all the couples, the partners offered similar
answers. Based on their answers, two levels of household income
were created: 5,000 lei ore less (1), and more than 5,000 lei
(2). 63 couples (43.8%) reported a monthly household income
lower than 5,000 lei and 81 couples (56.4%) reported a monthly

household income higher than 5,000 lei. Thus, the former couples
were considered as having lower SES and later couples as having
higher SES.

Demographic Data
Each partner completed information about gender, age, the
length of the marriage, marital status, number of children,
professional status, and current household income.

Data Analysis
The preliminary analyses and the Pearson correlations between
the variables were conducted using the SPSS 21 software. To
verify the hypotheses, we tested a multigroup mediation model
using SEMwith the IBM SPSS AMOS, version 21.0. The partners’
external stress levels measured at T1 were entered as predictors
and their marital satisfaction measured at T2 as outcomes. We
also used the partners’ internal stress levels at T1 as mediators.
The model fit was assessed based on chi-square, comparative fit
index (CFI > 0.90), Goodness of Fit Index (GFI > 0.90), root
mean square error of approximation (RMSEA < 0.06–0.08), and
the standardized root mean square (SRMR < 0.08). We used a
sample of 5,000 for bootstrapping and a 95% confidence interval
(CI), where the absence of zero indicates a significant effect. In
the end, for marital satisfaction, we compared the total variance
accounted for by the four stress variables (one’s own external
and internal stress and the partner’s external and internal stress)
in each group (low SES vs. high SES). This analysis, computed
separately for men and women, was conducted using a z-score
test where we compared the multiple regression coefficients.

RESULTS

Preliminary Analyses and Correlation
Analyses
The means, standard deviations and correlations are presented
in Table 1. We analyzed the zero-order correlation between
men’s and women’s internal stress, external stress, and marital
satisfaction separately for those in the low socioeconomic status
group as well as for those in the high socioeconomic status group
(see Table 1). For both groups, we found that men’s and women’s
levels of satisfaction were strongly and positively associated. Also,
women’s external stress was associated with their partner’s and
with their own and their partner’s internal stress and marital
satisfaction (at T2). In the high SES group, men’s external stress
was associated with their own and their partners’ internal stress.
For the low SES group, the same results were found, but in
addition, the men’s external stress was associated with their own
and their partners’ marital satisfaction at T2. Men’s and women’s
internal stress was associated with their partner’s and with their
own and their partners’ marital satisfaction at T2 in both groups.

We also analyzed group differences in the level of each
variable. A series of Independent sample T-Tests showed that
women with lower SES reported a higher level of internal stress
at T1 compared to those with higher SES (t(142) = 2.25, p= 0.02,
d = 0.39), while male with lower SES reported higher levels of
external stress at T1 compared to those with higher SES (t(142)
= 2.47, p = 0.01, d = 0.40). Although at T1 we did not find any
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TABLE 1 | Means, Standard deviations and correlations among the variables for low SES participants (N = 63, below the diagonal) and high SES participants (N = 81;

above the diagonal).

M SD 1 2 3 4 5 6 7 8 M SD

1. E Stress W T1 1.90 0.71 0.60*** 0.50*** 0.47** −0.31** −0.38*** −0.32** −0.29** 1.77 0.48

2. E Stress M T1 1.90 0.70 0.61*** 0.38*** 0.69*** −0.21 −0.33** −0.05 −0.15 1.63 0.58

3. I Stress W T1 1.96 0.65 0.56*** 0.44*** 0.59*** −0.61*** −0.58*** −0.49*** −0.46*** 1.71 0.63

4. I Stress M T1 1.68 0.59 0.40** 0.56*** 0.68*** −0.34** −0.51*** −0.24* −0.30** 1.62 0.59

5. Sat. W T1 15.95 3.84 −0.28* −0.18 −0.65*** −0.44*** 0.57*** 0.75*** 0.60*** 16.87 2.95

6. Sat M T1 16.93 3.37 −0.37** −0.34** −0.57*** −0.59*** 0.72*** 0.44*** 0.66*** 17.86 2.70

7. Sat W T2 15.93 3.37 −0.41** −0.26* −0.71*** −0.60*** 0.72*** 0.71*** 0.50*** 17.04 2.57

8. Sat M T2 16.55 3.90 −0.41** −0.37** −0.55*** −0.53*** 0.53*** 0.71*** 0.69*** 17.74 2.74

***p < 0.001, **p < 0.01, *p < 0.05; E Stress, External stress; I Stress, Internal stress; Sat, marital satisfaction; W, women; M, Men.

significant differences regarding marital satisfaction, during the
second assessment, both men (t(142) =−2.15, p= 0.03, d= 0.35)
and women (t(142) = −2.24, p = 0.02, d = 0.37) with lower SES
reported lower satisfaction compared to those with higher SES.

We were finally interested in exploring gender differences.
After conducting a serios of Paired Sample T-Tests, we observed
that, regardless of their socio-economic status, women reported
more internal stress than men at T1 (t(143) = 3.87, p < 0.001,
d = 0.27), and that men reported higher levels of satisfaction
comparted to women during the first (t(143) = −4.77, p < 0.001,
d = 0.30) and second assessment (t(143) = −2.91, p < 0.01, d =

0.20). We found no gender differences regarding external stress
at T1 (t(143) = 1.87, p= 0.06, d = 0.14).

Hypotheses Testing
Next, we conducted a multi-group structural equation model
analysis with mediation to test whether internal stress can
explain the relationship between external stress and marital
satisfaction and to explore the moderating role of socioeconomic
status. This allowed us to simultaneously test the relationships
between external stress, internal stress, and marital satisfaction,
as well as the mediating role of internal stress for both groups.
In this model, we allowed the control variables (men’s and
women’s marital satisfaction at T1) to correlate with all the
other variables. Also, men’s and women’s similar variables were
allowed to correlate between them. The unconstrained model
presented the following indices: χ2 = 4.59, df = 2, p =

0.101, GFI = 0.99, CFI = 0.99, SRMR = 0.002, RMSEA =

0.09. RMSEA was higher the threshold of 0.08, but model
with low degrees of freedom tend to offer artificially large
values for the measure (Kenny et al., 2015). Taking all these
into account, we consider that the indices indicate a good
fit. Next, we tested whether restraining all the regression
paths across the groups would lead to a significant decrease
in model fit. The chi-square difference test showed that the
fully constrained model had a worse model fit (p = 0.02).
As such, we assumed that there were differences between the
two groups.

The results for each group appear in Figures 1, 2. For the
low SES group (Figure 1), women’s external stress at T1 was not
associated with the subsequent marital satisfaction (β = −0.16;
p= 0.12; 95% CI [−0.35; 0.01]) and men’s external stress was not

associated with their subsequent level of marital satisfaction (β =

−0.03; p = 0.80; 95% CI [−0.23; 0.17]). Men’s external stress at
T1 was not associated with their partner’s marital satisfaction at
T2 (β= 0.18; p= 0.10; 95% CI [−0.006; 0.35]). Women’s external
stress was not associated with their partners’ marital satisfaction
at T2 (β =−0.08; p= 0.50; 95% CI [−0.30; 0.12]).

Women’s (β = 0.46; p= 0.001; 95% CI [0.24; 0.66]) and men’s
(β = 0.50; p = 0.001; 95% CI [28; 0.69]) levels of external stress
at T1 were associated with their own levels of internal stress,
but not associated with their partner’s levels of internal stress
(for women: β = 0.10; p = 0.47; 95% CI [−0.14; 0.31]; for
men: β = 0.16; p = 0.22; 95% CI [−0.07; 0.37]). Internal stress
was not associated with their own marital satisfaction at T2 for
either women (β = −0.22; p = 0.13; 95% CI [−0.42; 0.28])
or men (β = −0.04; p = 0.80; 95% CI [−0.27; 0.19]). Finally,
only men’s internal stress at T1 was associated with women’s
marital satisfaction at T2 (β = −0.30; p = 0.01; 95% CI [−0.48;
−0.15]), while women’s internal stress was not associated with
men’s marital satisfaction (β = −0.14; p = 0.28; 95% CI [−0.36;
0.08]). In regards to the proposed mediation, we found one
significant indirect effect. Men’s internal stress at T1mediated the
relationship between their external stress at T1 and their partners’
satisfaction at T2 (β = −0.18; p = 0.01; 95% CI [−0.32; −0.09]).
Given that the direct effect of men’s external stress of women’s
marital satisfaction was not significant, we can consider that
men’s internal stress fully mediated this relationship. For the low
SES group, one’s own external and internal stress, as well as the
partner’s internal and external stress explain 67% of the variability
of women’smarital satisfaction and 55% of the variability inmen’s
marital satisfaction.

For the high SES group (Figure 2) and in contrast to the low
SES group, women’s external stress at T1 was associated with
their marital satisfaction at T2 (β = −0.24; p = 0.02; 95% CI
[−0.39; −0.06]), which was not the case for men (β = 0.10; p
= 0.41; 95% CI [−0.11; 0.32]). In regards to the partner effects,
only men’s external stress was associated with their partners’
marital satisfaction at T2 (β = 0.30; p = 0.01; 95% CI [0.10;
0.49]. Women’s external stress was not linked to men’s marital
satisfaction at T2 (β =−0.07; p= 0.01; 95% CI [−0.32; 0.10]).

For both women and men, external stress was associated with
their own internal stress (for women: β = 0.43; p = 0.002; 95%
CI [0.21; 0.62]; for men: β = 0.64; p = 0.001; 95% CI [0.49;
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FIGURE 1 | Standardized path estimates for the low SES group’s mediation model. ***p < 0.001, **p < 0.01; E Stress, External stress; I Stress, Internal stress; Sat,

marital satisfaction; W, women; M, Men. Bolded arrows represent significant paths. Dashed arrows represent non-significant paths.

FIGURE 2 | Standardized path estimates for the high SES group’s mediation model. ***p < 0.001, **p < 0.01, *p < 0.05; E Stress, External stress; I Stress, Internal

stress; Sat, marital satisfaction; W, women; M, Men. Bolded arrows represent significant paths. Dashed arrows represent non-significant paths.

0.78]). Women’s external stress was not associated with their
partners’ internal stress (β = 0.08; p = 0.42; 95% CI [−0.08;
0.45]). A similar result was found for men (β = 0.12; p = 0.28;
95% CI [−0.07; 0.28]). Internal stress was not associated with
marital satisfaction at T2 for either women or men (for women:
β = −0.01; p = 0.90; 95% CI [−0.20; 0.17]; for men: β =

0.07; p = 0.58; 95% CI [−0.14; 0.30]. Women’s internal stress
was not associated with men’s marital satisfaction (β = −0.15;
p = 0.22; 95% CI [−0.35; 0.05]). In contrast to the low SES
group, the relationship between men’s internal stress at T1 and
women’s marital satisfaction at T2 was no longer significant (β =

−0.09; p = 0.40; 95% CI [−0.28; 0.09]). In addition, we found
no significant indirect effect of men’s external stress at T1 on
women’s marital satisfaction at T2, through men’s internal stress
at T1 (β = −0.06; p = 0.37; 95% CI [−0.19; 0.05]). For the
higher SES group, one’s own external and internal stress, as well
as the partner’s internal and external stress account for 61% of
the variability of women’s marital satisfaction and 46% of the
variability in men’s marital satisfaction.

Finally, for marital satisfaction, we compared the total
variance accounted for by the four stress variables. For women,
as well as for men, we found no significant difference between

Frontiers in Psychology | www.frontiersin.org 6 March 2021 | Volume 12 | Article 63514835

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


Turliuc and Candel Stress and Marital Satisfaction

the low SES group and the high SES group (women: z = 0.47,
p= 0.31; men: z = 0.81, p= 0.20).

DISCUSSION

The Covid-19 pandemic brought up an increase in the number
of stressors that can affect the functioning of a family. Thus,
the first aim of this study was to examine the associations
between external stress during the pandemic and the levels of
marital satisfaction for the partners. Moreover, external stress
can spillover and affect the internal processes within the family.
The second aim was to verify whether internal stress mediated
the previous associations. Finally, some individuals and couples
are more vulnerable than others when facing stress. By applying
the framework of cultural psychology, we aimed to examine how
socioeconomic status (SES), here measured through the level
of household income, moderated the links between stress and
marital satisfaction. To increase the usefulness of our results,
we used longitudinal data and conducted the analyses at a
dyadic level.

We found that, among the individuals with higher SES,
women’s external stress at the beginning of the pandemic was
negatively associated with their own level of marital satisfaction
after 2 months (after the lockdown period was suspended).
However, the same relationships were not significant for women
with lower SES and for men, regardless of their SES. These
findings offer only partial support for our first hypothesis.
These gender differences are in contradiction to the results
found on couples facing stress in more ordinary circumstances
(Randall and Bodenmann, 2017). Still, other studies have shown
that women are more susceptible than men to the damaging
psychological impact of the pandemic. Women around the
world were more vulnerable to stress, anxiety, and depression
(Limcaoco et al., 2020), and also to higher levels of worry, and
fear of Covid-19 (Bakioglu et al., 2020). Moreover, women have
higher risks of losing their jobs during the pandemic (Dang and
Nguyen, 2020). Interestingly, men reported higher satisfaction at
both time points. Similar differences were found by Rusu (2016)
and by Marginean et al. (2010, as cited in Rusu et al., 2018)
who reported that women suffer from lower marital and life
satisfaction as opposed to men.

In both groups, the partners’ external stress seems to spillover
and increases their internal stress, which confirms that the
STM model (Bodenmann, 1995) is relevant during the Covid-19
pandemic. However, internal stress did not predict satisfaction
for eithermen or women, thus the proposed actor effects were not
significant. A possible explanation for this is that the lockdown
period provided couples with more time together, which could
have improved their levels of closeness and collaboration, which
might have led to a non-significant association with marital
satisfaction. Future studies are needed to test this supposition.

For couples with higher SES, men’s higher external stress
was associated with their partners’ higher marital satisfaction.
This suggests that, among the individuals with higher SES,
women’s marital satisfaction is linked not only to their own
levels of stress but also to their partners’. However, this effect is

surprising and challenging to explain. One possible mechanism
that explained the results might be offered by the use of coping.
Some studies show that higher levels of stress can be linked to
increased performance, especially when it is challenge-oriented,
and successfully coping with stress can lead to personal growth
and self-confidence (Lepine et al., 2005; Liu et al., 2017). Using
these findings, wemay assume that women, when faced with their
husbands’ external stress, may feel more helpful and deployed
more efficient coping strategies that, over time, lead to some
increases in their level of marital satisfaction. These results
could also be explained by the differences in independence and
perceived control that differentiates individuals with higher and
lower SES. Firstly, women with higher SES might be more
autonomous. Secondly, they feel they have more control over
their environment. Previous research pointed out that people
with higher levels of autonomy and lower levels of control
orientations also use less defensive coping and self-handicapping
strategies (Knee and Zuckerman, 1998). Thus, higher SES women
might use less negative coping and more positive coping, which
negates the negative effects of the husband’s stress on their
satisfaction. These proposed mechanisms should, however, be
tested by future studies.

We also found evidence for the mediating role of men’s
internal stress in the relationship between men’s external stress
and women’s marital satisfaction. This link was significant only
for families with lower SES. This full mediation is easier to
explain, as it supports STM and Pietromonaco and Overall’s
(2020) model showing that external stress can lead to increased
maladaptive dyadic processes. This finding also supports the
crossover model of stress proposed by Westman (2001). This
process occurs when the stress experienced by one partner affects
the satisfaction of the other partner. The crossover process
can transpire through empathy or through some mediating
mechanisms. By considering thismodel and the gender difference
between men and women, we can propose a possible explanation
for our findings. Firstly, women are more emphatic (Eisenberg
and Lennon, 1983). Thus, supposedly, they can be more reactive
to their partner’s internal stress. Secondly, men are more prone to
criticize, blame the partner, and provide inconsiderate advice on
the days when they are stressed (Neff and Karney, 2005) which
can act as a possible mediation mechanism between men’s stress
and women’s marital satisfaction. Finally, the difference in SES
might also account for these findings, which contrast with the
ones found for higher SES couples. Given their limited access to
resources, higher material constraints and lower levels of control,
people from low SES backgrounds are more likely to be socialized
to view themselves as embedded in close relationships and thus,
as more interdependent with close others (Stephens et al., 2014).
This allows us to speculate that women from low SES couples,
compared to those from high SES couples, could be more aware
of the partners’ internal struggles and also more affected by them.

We found that stress explains similar proportions of variability
in the participants’ level of marital satisfaction, regardless of their
SES levels, which made us reject the third hypothesis. However,
despite not using formal comparison tests, our analyses suggest
the possibility that the links between external stress, internal
stress andmarital satisfaction are different based on the SES level.
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Moreover, we found that men with lower SES experience greater
external stress, women with lower SES experience more internal
stress, and all the participants with lower SES had lower levels
of marital satisfaction at the second assessment. These results
can be explained, at least partially, by the fact that higher SES
individuals have superior financial stability and are less affected
by the risk created by the pandemic. Although their lifestyle
also changed, they still had lower chances of losing their jobs
and suffering important financial blows. On the contrary, many
factories and small businesses (restaurants, small shops) closed
their gates during the pandemic; this might have put more strain
on the working-class individuals. The pandemic brought more
uncertainty for the people that were already vulnerable in the
face of economic hardships which resulted in higher levels of
stress and lower satisfaction. However, social classes (as they
are defined by the level of SES) also present differences in
their social orientation and cognitive styles, as well as in the
development of self. Individuals from a lower social class tend
to put greater emphasis on interdependence, being more focused
on relatedness and social connection (Grossmann and Na, 2013).
But during the early days of the pandemic and of the lockdown
period, the authorities insisted on many social restrictions, such
as distancing, quarantine, and isolation. For the people that
benefited more from social connections, reducing said social
connection might be increasingly threatening and might affect
mental health (Leigh-Hunt et al., 2017). On the contrary, higher
social class individuals see themselves are more independent,
more separate from social others, and might be less impacted
by isolation and loneliness. Moreover, lower-class individuals
tend to explain social outcomes by using more contextual factors
(that are outside of their control), as contrasted to higher-class
individuals who use more dispositional (and controllable factors)
(Kraus et al., 2009). Thus, feeling that their environment is less
controllable during the pandemic, lower social class individuals
might develop an increased sense of helplessness (Soral et al.,
2021). In the end, some past reviews suggest that socioeconomic
status and gender are two sociocultural contexts the determine
the elaboration of one self over the others (Stephens et al.,
2014). Some of our results suggest that socioeconomic status
and gender, being responsible for the development of a self that
acts interdependently in more numerous situations, might lead
to higher vulnerability during the Covid-19 pandemic. However,
this possibility should be tested in future studies.

Practical Contributions
This study uses longitudinal data and shows that higher levels
of stress on the part of both partners are negatively linked to
marital satisfaction during the lockdown. Moreover, some of our
results suggest that not all families respond the same when facing
stress in the context of the Covid-19 pandemic and lockdown
and that some are more protected than others. These findings
provide valuable information for therapists, health professionals,
policy makers, and researchers. Given that these outcomes might
be determined by their preexisting vulnerabilities, as well as by
the importance they put on social relationships, the solutionmust
be found not only on the economic level but also on a social one.
Improving social support was already highlighted by Saltzman

et al. (2020) as a possible mechanism with great health benefits
during the Covid-19 pandemic. But it seems that some people
are more dependent on social support compared to others and
policymakers could pay increased levels of attention to them.
Moreover, the perceived lack of control might also be detrimental
to the personal and marital well-being of lower SES couples.
Although mitigating negative behaviors and cognitions that are
acquired after years of socialization might be difficult, better
information and more institutional help could make lower SES
individuals feel safer and less exposed to the pandemic.

Not only that this study provides information regarding the
families with lower SES, which is considered a risk group that
received less attention during this situation (Holmes et al., 2020),
but it also suggests that women’s satisfaction is more strongly
linked to stress, although they also can find some benefits in
this situation. We know that women are uniquely influenced by
the pandemic and more exposed to stress and negative mental
health (Reizer et al., 2020) but this study suggests that they are
not necessarily more prone to dips in satisfaction. However, their
satisfaction is impacted by both their levels of stress and by
their partner’s level of stress. For women with lower SES, their
partners’ levels of external and internal stress are detrimental
to their marital satisfaction. However, for women with higher
SES, their own external stress is detrimental to their satisfaction,
while their partners’ external stress is positively associated with
their satisfaction. Although we did not measure coping, this
relationship might be mediated by various coping mechanisms
that can wear off with time. With this longitudinal study we
showed that some women feel more satisfaction at the end of
the lockdown when their partners felt more external stress at
the beginning, but over longer periods of time, especially in case
of another lockdown, this effect might not remain significant.
Longer longitudinal studies are needed to explore the role of
stress on satisfaction throughout the whole pandemic, for men
and women alike.

The Covid-19 pandemic and the restrictions were already
associated with negative mental and psychological reactions
around the world (Trzebiński et al., 2020), and this study
offered supplementary information on how stress is associated
with marital satisfaction. We showed that external stressors
are linked to higher internal stress and to lower satisfaction.
Moreover, we suggest that socioeconomic status might act
as a potential vulnerability. In general, our findings support
the model proposed by Pietromonaco and Overall (2020).
In order to keep the families safe, some measures could
be taken. Stanley and Markman (2020) suggested that
extensive attention should be given to physical, emotional,
commitment, and community safety. Given that women and
families with lower SES are uniquely affected by stress, we
emphasize the need to pay attention to these foundations
of safety.

Strengths, Limitation, and Future
Directions
This study presents a series of noteworthy strengths. Firstly, we
used dyadic and longitudinal data to assess family functioning
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during the Covid-19 pandemic. Dyadic data offer a better
view of the functioning of the couple by taking into account
how one partner influences the other. Moreover, we used
an appropriate and complex analytic strategy by including
mediation in our model. Thus, we identified some explanatory
mechanisms of the relationships between the partner’s levels of
external stress during the pandemic and their subsequent levels
of marital satisfaction. Longitudinal data offers the possibility
to infer some causal relationships between the variables. We
also used a multi-group SEM analysis to explore the model
based on the socioeconomic status of the participants. This
allowed us to investigate whether the characteristics of one
culture act as vulnerability for the individuals facing the dangers
of Covid-19.

Still, the study is not without its limitations. Firstly, we did
not measure the variables directly concerning the pandemic,
choosing to concentrate on stress and marital satisfaction in
the context of the pandemic. Also, other pandemic/lockdown
related covariates (i.e., contacting Covid-19, or following social
distancing), as well as other sources of external stress, could
have been considered. Secondly, we used a short longitudinal
design, with only two measures, relatively near the beginning
of the pandemic (at least in Romania). To generalize the
data, longer-term results should also be taken into account.
Future studies should test the impact of stress even after the
lockdown ended.Moreover, after a period with a relative decrease
in the number of cases after the lockdown ended in most
countries, the impact of the Covid-19 increases again in the
latter part of 2020. Thus, it would be interesting to see how
couples deal with the prolonged stress caused by the pandemic.
Thirdly, although we used SES as an objective measure of
social class, we categorized the participants into two distinct
groups, which could have affected the variability of our data.
Future studies could use SES as a continuous variable, thus
offering better distinctions between those with lower and higher
levels. Also, a subjective view on social class could be integrated
and measured. Finally, seeing social class as a culture has its
benefits, but in order to truly observe cultural variation in
response to Covid-19, future studies should test these association
in multiple countries and on various social classes within
those countries.

CONCLUSIONS

This study explored how families respond to stress during
the Covid-19 pandemic and whether socioeconomic status
moderated the responses. Both romantic relationships’
functioning and at-risk groups should receive increased
attention in this situation (Holmes et al., 2020; Prime et al., 2020)
and with this research, we tried to capture the particularities
of both. We found that stress is linked to lower satisfaction.
However, the partners’ external and internal stress have similar
contributions to marital satisfaction regardless of the couples’
socioeconomic status. Our results suggest a potential difference
between the low SES group and the high SES group in the paths
linking stress and marital satisfaction, but future studies are
needed to clarify this issue. Moreover, the individuals from the
lower SES group suffer from more stress and are less satisfied
with their marital relationships compared to those from the
high SES group. We suggest that, while it is hard to make a
clear distinction based on socioeconomic status, this cultural
variable might act as a vulnerability during the crisis. Our
results contribute both theoretically and practically to a better
understanding of the psychological and relational consequences
of the Covid-19 pandemic.
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For years, violence against doctors and healthcare workers has been a growing social

issue in China. In a recent series of studies, we provided evidence for a motivated

scapegoating account of this violence. Specifically, individuals who feel that the course

of their (or their family member’s) illness is a threat to their sense of control are

more likely to express motivation to aggress against healthcare providers. Drawing on

existential theory, we propose that blaming and aggressing against a single individual

represents a culturally afforded scapegoating mechanism in China. However, in an era

of healthcare crisis (i.e., the global COVID-19 pandemic), it is essential to understand

cultural variation in scapegoating in the context of healthcare. We therefore undertook

two cross-cultural studies examining how people in the United States and China

use different scapegoating responses to re-assert a sense of control during medical

uncertainty. One study was conducted prior to the pandemic and allowed us to make an

initial validating and exploratory investigation of the constructs of interest. The second

study, conducted during the pandemic, was confirmatory and investigated mediation

path models. Across the two studies, consistent evidence emerged that, both in

response to COVID-related and non-COVID-related illness scenarios, Chinese (relative

to U.S.) individuals are more likely to respond by aggressing against an individual doctor,

while U.S. (relative to Chinese) individuals are more likely to respond by scapegoating the

medical industry/system. Further, Study 2 suggests these culture effects are mediated

by differential patterns of primary and secondary control-seeking.

Keywords: scapegoating, medical uncertainty, COVID-19, personal control, China, illness

INTRODUCTION

The issue of mistrust between medical patients, on the one hand, and medical providers and
professionals on the other, remains a worldwide phenomenon that is arguably growing in
recent decades. This issue has taken on an extremely pernicious dimension in the form of
violent retaliative acts against doctors and nurses, as well as declining levels of public trust in
healthcare institutions more generally. On the international scene, the former problem is especially
pronounced in China (The Lancet, 2012, 2014), whereas the latter is especially pronounced in the
United States (Wolfensberger and Wrigley, 2019).
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With the disastrous global impact of the COVID-19
pandemic, the issue of people’s attitudes toward the healthcare
system and healthcare workers has become more widely
important than ever. Healthcare workers have been subjected to
extreme and inmany cases unprecedented stressors while dealing
with the pandemic (Kröger, 2020), and trust that they will be
protected is a key predictor of healthcare worker motivation and
well-being during a pandemic (Imai, 2020). It is therefore critical
to understand and interrogate how COVID-19 has influenced or
failed to influence people’s prior trust in and attributions about
the healthcare system and healthcare workers. The pandemic
also underscores the importance of addressing this imperative
from a cross-cultural perspective. Of particular importance
for the present project is the fact that, despite the apparent
origination of the COVID-19 outbreak in China, the spread
and consequences of the virus have been more severe to date
in the United States relative to China (Hua, 2020; Lo and Shi,
2020).

In the current project, we hope to shed light on how
the pandemic may have exacerbated cross-cultural variation
in attitudes toward healthcare as a function of medical
uncertainty. We present the first systematic evidence to date
concerning differences in how people in China and the
United States respond to the anxiety of medical uncertainty
with compensatory psychological defense mechanisms. We
adopt a cultural perspective on scapegoating (Sullivan et al.,
2014), which suggests that, universally, people may react
to the anxious uncertainty of loss of personal control by
scapegoating—disproportionately blaming and/or aggressing
against—particular viable targets. However, the viability of a
target is in large part determined by cultural factors. Specifically,
we expected that whereas targeted aggression against specific
healthcare workers may be a culturally afforded scapegoating
mechanism in China, people in the United States may be
comparatively more likely to blame the healthcare system as a
whole in the face of medical uncertainty. We further expected
these differences in culturally afforded scapegoating to be
mediated by different patterns of control-seeking in the different
cultural contexts. We tested these ideas in an initial exploratory
study conducted prior to the outbreak of the COVID-19
pandemic (Study 1), and then performed a confirmatory study
investigating the robustness of these relationships during the
pandemic (Study 2).

SCAPEGOATING IN THE FACE OF
MEDICAL UNCERTAINTY

The current research examines a specific psychological
mechanism that we propose contributes to violence against
doctors and nurses in China, and to healthcare system distrust
in the United States: namely, lack of perceived personal control
on the part of patients and their relatives in situations of
heightened medical uncertainty. Our present model draws
on current research and theory regarding the psychological
process of scapegoating as a control maintenance mechanism
(Sullivan et al., 2014). Studies show that when people are

threatened by perceptions of uncontrollability in their lives,
they evince an increased tendency to attribute blame and
power to enemy individuals, groups, and organizations who
may be scapegoated (Rothschild et al., 2012). Cognitively and
motivationally, it is reassuring to see evil in the world not as due
to random, unpredictable forces, but rather as stemming from
focal individuals who can be controlled and on whom one can
exact retribution, or from organizations and institutions that can
be politically or economically held accountable.

Undergoing experiences of illness, whether one’s own or that
of loved ones, can be amajor threat to perceived personal control.
Thus, it stands to reason that in situations of medical uncertainty
(e.g., a chaotic disease course, or contracting COVID-19 in
the midst of a global pandemic), people will be motivated to
scapegoat particular targets to which blame for the illness and its
effects may be attributed1. However, we crucially propose that the
cultural context in which individuals are immersed will influence
both (a) the exact nature of the control-seeking motive they are
seeking to satisfy in the uncertain situation, and (b) the nature
of the target that will be afforded as most viable for blame and
attendant aggression or distrust.

CULTURAL PATHWAYS:
CONTROL-SEEKING AND TRUST IN
CHINA AND THE UNITED STATES

Our research can be understood in terms of a cultural pathways
approach, which suggests that relatively universal psychological
processes—such as the motive to maintain perceived control
over one’s health, and to make attributions when that control
is threatened—are shaped by particular cultural imperatives and
affordances (Kitayama et al., 2010). We assert that different
cultural patterns of control-seeking and trust in the United States
and China are important in this regard. First, we emphasize the
distinction between primary and secondary control-seeking. As
originally defined by Rothbaum et al. (1982), primary control-
seeking refers to attempts to influence one’s environment to
suit the desires of the self, and is a predominant cultural
imperative in more historically independent settings such as
the United States. On the other hand, secondary control-
seeking refers to a set of strategies for adapting the self to fit
environmental requirements, and is a more common imperative
in historically interdependent settings such as China (Rothbaum
et al., 1982). In particular, in the healthcare context, a form
of secondary control-seeking labeled vicarious control—putting
trust in powerful others and authority figures to control the self ’s
outcomes (Rothbaum et al., 1982)—is of special relevance, given

1Of course, we do not argue that scapegoating is the only, or even the most

prominent, defensive psychological response to medical uncertainty. But given our

interest in addressing the important applied phenomena of aggression and distrust

against healthcare workers and the healthcare system, it is probably one of themost

important responses to understand, and hence the focus of our empirical efforts.

It is also important to acknowledge that scapegoating can have many important

motivations and consequences (e.g., Rothschild et al., 2012), but we focused in the

present context on its control maintenance function.
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the fact that patients are placing their well-being in the hands of
healthcare professionals.

It is also critical to take into account divergent cultural
patterns of trust when it comes to understanding how lay
people relate to the healthcare system and workers, particularly
in context of medical uncertainty. In this regard, we must
distinguish between different levels and types of trust, given
that people’s interactions with healthcare workers are of a
local and interpersonal (albeit professional) nature, whereas
their beliefs about the broader healthcare system represent a
form of institutional or governmental trust. Generally, recent
research on the cultural psychology of trust (Liu et al., 2018;
Zhang et al., 2019) suggests that people in the United States
and in China have relatively different patterns of trust at the
interpersonal and institutional/political levels. To summarize
this research cursorily, people in the United States have
relatively high levels of interpersonal, but relatively low levels
of institutional trust; whereas people in China tend to have
more comparable levels of trust across persons and institutions.
Indeed, Chinese people evidence a relatively unique, “top-
down” structure of trust reflecting the centralized nature of the
Chinese government, such that people tend to have high levels
of trust in the overall governmental system, but lower levels
of trust in local representatives of institutions (Zhang et al.,
2019).

In China, research suggests that traditionally people are
oriented toward more passive forms of coping with stressors
(such as illness) by adjusting the self to better fit the environment,
or to restore a kind of imbalance between the person/body
and the environment (Cheng et al., 2010; Unschuld, 2018).
Thus, people in contemporary China may be oriented toward
seeking secondary control when it comes to their health,
and in particular toward vicarious control—for instance, they
may wish to place their trust in physicians. By contrast, we
expect people in the United States (particularly from higher
SES backgrounds) to have more of a primary control-seeking
orientation toward the health domain. People in theUnited States
may be especially likely to view themselves as “consumers” of
healthcare services, and expect that their needs for autonomy
and full information will be honored when they consult with
healthcare experts. For example, Alden et al. (2015) found
that among U.S. (but not Japanese) participants, independence
values were related to the desire for shared decision-making in
medical situations.

Surprisingly, cultural psychological research on trust has
generally not assessed people’s level of trust specifically in the
healthcare domain (Liu et al., 2018; Zhang et al., 2019). But given
the broader patterns of trust described above, it is reasonable
to assume that in China, people may have relative trust in
the national healthcare system overall, but less trust in local
representatives of that system (healthcare workers); whereas in
the United States, this relationship may take the opposite form.
We now consider more applied research on developments in
doctor-patient relationships and healthcare system trust in these
two countries, applying the theoretical constructs of culturally-
patterned scapegoating, control-seeking, and trust to illuminate
these developments.

AGGRESSION AGAINST HEALTHCARE
WORKERS IN CHINA

Prior to the COVID-19 pandemic, levels of aggression, and
violence against healthcare professionals in China in recent
years had nearly reached the state of a public emergency. These
acts have a clear negative impact on the mental well-being of
professionals in China. In a sample of nearly 2,500 medical
providers from the Fujian and Henan Provinces, 50% reported at
least one incident of patient-inflicted violence over the previous
year, and experience of violence was a significant negative
predictor of quality of life even controlling for other relevant
factors (Wu et al., 2014). Indeed, many medical professionals in
China now report regretting their choice of career, leading some
to anticipate an impending crisis in the health services.

Explanations for this phenomenon in China typically focus on
social structural and economic causes. The troubled transition
to the commodification of medical services in China since 1980
has led to widespread issues of mismatched expectations and
insufficient funds and insurance for healthcare on the part of the
public (Hesketh et al., 2012; The Lancet, 2014). From the side of
medical providers, overwork and underpayment combines with
a problematic incentive structure to generate over-prescription
and a lack of face-time with patients (He, 2014).

While such explanations and corresponding intervention
recommendations are clearly important, we propose that it
is also crucial to understand the psychological mechanism(s)
underlying the rise in violence against medical professionals.

Two assumptions from the preceding section may explain the
cultural pathway to scapegoating of these professionals in the
Chinese context. First, people in China are motivated to seek
secondary, and particularly vicarious, forms of control in the
healthcare context; and second, people in China have relatively
high trust in central institutions but relatively low trust in
local institutional representatives. This combination of factors
suggests that, in the face of medical uncertainty or frustration,
Chinese individuals will be relatively likely to aggress against the
healthcare workers in whom they had hoped to place their trust,
but who appear to have failed them. Beyond testing this empirical
account, it is also important to understand if these same factors
persist under the recent conditions of the COVID-19 pandemic.

DISTRUST OF THE HEALTHCARE SYSTEM
IN THE UNITED STATES

Attitudes toward healthcare on the part of the public are also
becoming increasingly negative in the United States in recent
decades. This shift has happened less on the terrain of attitudes
toward and aggression against individual healthcare workers, and
more on the level of institutional trust toward the healthcare
system, which has declined in the United States over the past
half-century (Wolfensberger and Wrigley, 2019). For example, a
variety of studies have documented variation in healthcare system
trust as an important determinant of use of medical care and
health-relevant outcomes in the United States (Shea et al., 2008).
It is important to acknowledge that at least some data suggest
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these general declines in institutional trust are independent of
people’s interpersonal trust in their own physicians (Hall, 2005).

A number of sociological explanations have been proposed for
this decline in healthcare system trust. Prominent among these
is the general commercialization and privatization of healthcare
in the United States, which prompts individuals to suspect
the healthcare system and “Big Pharma” of exploiting people’s
health problems for profit (Wolfensberger and Wrigley, 2019).
Healthcare issues have also become heavily politicized in the
United States in recent years, with global trends toward political
polarization finding one lightning rod in debates around the
Affordable Care Act (Béland et al., 2016). The issue of public
trust in the healthcare system, professionals, and epidemiologists
clearly played a role in the U.S. national response to the COVID-
19 pandemic. To be specific, high public levels of distrust in
medical professionals, which could be strategically stoked by
the Trump Administration, almost certainly contributed to this
nation’s relatively costly and ineffective public health response
(Lo and Shi, 2020).

As in the case of the rise of aggression against healthcare
workers in China, we believe it is important to understand
patterns in healthcare system (dis-)trust in the United States from
a psychological vantage. The cultural pathway to scapegoating
of the healthcare system in the United States may be explained
by our assumptions about control-seeking and the cultural
psychology of trust. Many people in the United States may find
their motives for primary control-seeking frustrated in the health
domain, particularly in light of rising costs of medical care, lack of
insurance for many residents, and the current seriousness of the
COVID-19 outbreak (Shi and Stevens, 2010; Burton et al., 2020).
But given that U.S. residents typically show a combination of
low governmental/institutional and high interpersonal trust, they
would likely respond to these threats not primarily by aggressing
against their local healthcare providers, but rather with increasing
distrust of the healthcare system. This novel account has not yet
been tested due to a lack of attention to healthcare trust in the
cultural psychology literature.

In sum, our framework makes the following predictions:
Hypothesis 1: People in China (vs. the United States) will

have a greater tendency to aggress against specific healthcare
workers in situations of medical uncertainty; whereas people in the
United States (vs. China) will show greater tendencies to distrust
the healthcare system as a whole.

Hypothesis 2: These culture-level differences in scapegoating
mechanisms will be partially mediated by different patterns
of control-seeking, such that primary control-seeking will
partially explain U.S. individuals’ greater health system distrust,
and secondary control-seeking will partially explain Chinese
individuals’ greater aggression against doctors.

PRIOR RESEARCH SUPPORTING THE
FRAMEWORK IN CHINA

Some prior evidence supports the first half of our framework,
namely, that threats to control in the medical context are
associated with greater aggression against doctors among

Chinese participants. Yang et al. (under review) demonstrated
that Chinese people tend to blame doctors for the outcomes
of uncertain medical scenarios to a greater extent when they
dispositionally lack control. An additional study examined
whether a situational threat to control would make participants
more likely to blame doctors. Yang et al. (under review) asked
participants to read scenarios about a patient’s experience in
the hospital. They manipulated whether the disease course was
chaotic (and thus control-threatening) or not, and whether
the patient’s condition improves or worsens at the end of
the narrative. They predicted that participants would attribute
more responsibility to doctors when the patient’s condition
turned worse and the disease course was chaotic; i.e., doctor
blaming would serve the psychological need to make sense of
uncontrollable suffering by scapegoating a focal human agent.

Importantly, this study recruited participants from both
China and the United States. Consistent with the current model,
among Chinese participants, there was a strong interaction effect
such that, when a patient’s condition worsened in a scenario,
attribution of blame to doctors was especially high when the
disease course was chaotic. While a similar effect was observed
among U.S. participants, it was much less pronounced, and
overall U.S. participants tended to attribute more responsibility
to doctors when the hypothetical course of a patient’s illness was
positive (a main effect not observed in Chinese participants).

These suggestive prior studies leave questions unanswered
when it comes to our theoretical framework. Specifically, they
failed to distinguish between motives for primary and secondary
control, they did not assess healthcare system distrust, and—
most important in the present context—they were conducted
prior to the COVID-19 pandemic, and so did not examine these
important processes in light of this historical event. To address
these issues, we conducted two surveys comparing Chinese and
U.S. samples. Study 1 was conducted prior to the COVID-19
pandemic, and represented an exploratory first attempt to test
Hypothesis 1 of our framework, as well as the suitability of
different measures of our variables for testing the model. After
the pandemic began, we carried out Study 2 as a confirmatory test
of Hypotheses 1 and 2.We did not have a strong a priori rationale
to expect that the experience of COVID-19 would change the
processes specified by our theoretical account; if anything, we
expected the strong threat to control posed by the pandemic to
exacerbate these culturally specific processes.

STUDY 1

Method
Participants first responded to a series of measures localized to
the healthcare context, including health-specific LOC (Wallston
et al., 1978), health system distrust (Shea et al., 2008), and
fatalism in personal health (Shen et al., 2009)2. Participants

2Study 1 also included a measure of belief that medicines are overprescribed by

doctors, taken from the larger Beliefs about Medicine Questionnaire (Horne et al.,

1999). We included this measure because in media reports about violence against

doctors in China, a common complaint voiced by members of the public is over-

prescription of expensive medicines. Results for this measure indeed indicated

that, among Chinese participants, belief about overuse of medicine is significantly
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next responded to general measures of perceived control,
specifically the personal mastery and perceived constraint
subscales developed by Michinov (2005). Finally, participants
responded to a series of vignettes that described uncertainty-
inducing healthcare experiences (e.g., waiting for days in
a hospital for an operation, being prescribed an expensive
medication, and being sent home with a different diagnosis the
day before a scheduled surgery). They were asked about their level
of frustration, and their desire to aggress against the healthcare
provider in each scenario.

Participants
To assess culturally shaped responses to healthcare, Study 1
administered measures to Chinese and U.S. participants. In both
the U.S. and China, data were collected from online participant
recruitment platforms (Amazon Mechanical Turk and Zhubajie,
respectively). Data collection initially resulted in a total of
692 responses (363U.S., 329 Chinese), but the elimination of
participants who failed to correctly respond to attention checks
resulted in final samples of 317 American and 329 Chinese
respondents. Participants were compensated with $1.50 in the
U.S. and 10RMB in China for their time and effort. Though
the samples are roughly comparable in terms of being drawn
from online participant populations, there were demographic
differences in terms of age [MU.S. = 35.72, SDU.S. = 11.73;MChina

= 31.46, SDChina = 7.47; t(644) = 5.53, p < 0.001] and gender (for
U.S., 59% male and 40% female; for China, 41% male and 59%
female; χ2

(2)
= 23.74, p < 0.001)3.

Materials
When possible, existing and validated translations of measures
were used for the Chinese participants. When this was not
possible, a back translation process was utilized, in which a
native Chinese speaker not involved with the research process
translated into English the items that had been translated by the
researchers, and any discrepancies with respect to the original
English-language items were resolved.

Healthcare-Specific Control Measures
Participants first completed measures assessing perceptions of
control and control-seeking tendencies specifically in the context
of healthcare and personal health. The first of these was the
health-specific LOC measure (Form A; Wallston et al., 1978),
to which participants responded on a 6-point scale (higher
scores indicating greater agreement with a target statement).

associated with aggression against doctors. However, because this is a culture-

specific effect independent of our broader theoretical, cross-cultural model, we did

not include this measure in Study 2, and do not focus on the results from this

measure in our reporting of Study 1.
3While gender was not a focus of this investigation, we conducted additional

analyses in which we controlled for gender in order to rule out the possibility

that the uneven gender representation could be driving nation-level differences.

Controlling for gender did not affect any of the nation-level differences reported

below. Further, the only variables that displayed main effects for gender were

Internal Health LOC [t(642) = 3.55, p < 0.001, d = 0.79] and frustration at the

healthcare scenarios [t(642) = −3.26, p < 0.001, d = 0.96], such that males scored

higher than females on Internal Health LOC and females reportedmore frustration

than males.

This 18-item measure breaks into 3 subscales. Internal Health
LOC (HLOC; α = 0.65) consists of items such as “I am in
control of my health.” Powerful Others HLOC (α = 0.59)
consists of items such as “Health professionals control my
health.” Chance HLOC (α = 0.66) consists of items such
as “Most things that affect my health happen to me by
accident.” Participants also completed a measure of health-
specific fatalism, the “Predetermination” subscale from the Shen
et al. (2009) measure, to which participants responded on a 5-
point scale (higher scores indicating greater agreement with a
target statement). This 10-item scale (α = 0.88) consists of items
such as “My health is determined by fate.”

Global Control Measures
Participants also completedMichinov’s (2005)measure of general
perceived control, to which participants responded on a 5-
point scale (higher scores indicating greater agreement with a
target statement). The 12-item measure is broken down into 2
subscales. The Personal Mastery scale (4 items; α= 0.76) consists
of items such as “What happens to me in the future mostly
depends on me.” The Perceived Constraint scale (8 items; α =

0.87) consists of items such as “What happens in my life is often
beyond my control.”

Outcome Measures
Participants also completed measures of our primary theorized
outcomes of interest (note that this is an initial cross-sectional
and exploratory investigation). The first was Health System
Distrust, assessed with the scale developed by Shea et al. (2008),
to which participants responded on a 5-point scale (higher scores
indicating greater agreement with a target statement, and thus
greater distrust of the health system). This 9-item measure (α =

0.80) consists of items such as “The Health Care System lies to
make money.”

The second outcome measure was aggression against doctors.
This measure was validated in prior research in China (Yang
et al., under review). Participants responded to 3 vignettes
that described uncertainty-inducing healthcare experiences (e.g.,
waiting for days in a hospital for an operation, being prescribed
an expensive medication). For each scenario, participants
responded to 2 items. The first indexed frustration with the
scenario and the healthcare provider: “To what extent are you
frustrated with the doctor’s behavior?” (1= no frustration at all; 5
= a lot of frustration). The second indexed the primary theorized
outcome of aggression against doctors: “To what extent do you
have the urge to hit the doctor?” (1 = have no intention at all;
5 = a very strong intention). We created composite indices by
averaging responses to each item type across the 3 scenarios (for
frustration, α = 0.57; for aggression against doctors, α = 0.75).

Results
Culture Mean-Level Differences
The current study was conducted in an exploratory fashion.
Nevertheless, we hypothesized that there would be certain mean-
level differences between the two cultural groups. Specifically, we
expected that U.S. participants would score relatively higher on
measures of primary control-seeking and Chinese participants
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would score relatively higher on measures of secondary control-
seeking. We also expected that whereas Chinese participants
would score relatively higher on aggression against doctors,
U.S. participants would score relatively higher on health system
distrust. All descriptive statistics are presented in Table 1.

Primary Control-Seeking
We had one health-specific measure (Internal HLOC) and one
global measure (Personal Mastery) of primary control-seeking.
As expected, U.S. participants scored higher on Internal HLOC,
t(644) = 5.65, p < 0.001, d = 0.45. However, contrary to
expectations, Chinese participants scored higher on Personal
Mastery, t(644) =−2.33, p= 0.02, d = 0.19.

Secondary Control-Seeking
We had three health-specific measures (Powerful Others and
Chance HLOC; Fatalism) and one global measure (Perceived
Constraint) of secondary control-seeking. As expected, Chinese
participants scored higher on Powerful Others HLOC, t(644) =
−11.01, p < 0.001, d = 0.87, Fatalism, t(644) = −3.74, p < 0.001,
d = 0.30, and Perceived Constraint, t(644) = −5.38, p < 0.001, d
= 0.42. However, contrary to expectations, there was no observed
culture difference on Chance HLOC, t(644) = 0.71, p= 0.48.

Outcome Measures
As expected, U.S. participants scored higher overall in health
system distrust, t(644) = 8.86, p < 0.001, d = 0.70, while Chinese
participants scored higher in aggression against doctors, t(644) =
−7.41, p < 0.001, d = 0.58. Interestingly, participants from the
two cultures did not differ in their expressed level of frustration
at the medical uncertainty scenarios, t(644) =−1.21, p= 0.23.

Patterns of Association
This exploratory study had two primary purposes. The first was to
test our expectations concerning culture mean-level differences.
The second was to examine patterns of association among the
variables, in order to determine which operationalizations of
primary and secondary control-seeking might be most effective
to use in a subsequent confirmatory study testing our multiple
mediator path model. To reiterate, our guiding model suggests
that relative tendencies toward health system distrust in the
United States should be driven by primary control-seeking,
whereas relative tendencies toward aggression against doctors in
China should be driven by secondary control-seeking.

Within-country correlations are presented in Table 1;
however, we examined associations across the entire dataset in
order to determine which variables would be most important
to include in a subsequent confirmatory study (Table 2). We
eliminated Chance HLOC from our deliberations, because there
was no culture mean-level difference on this variable, suggesting
it would be unlikely to be a useful indicator for our model in a
subsequent study.

We noted that our measure of health system distrust was
related to our measures of primary control-seeking. However,
in both cases these relationships were negative, rather than
positive as our theoretical model would suggest. In other words,
participants who scored higher in Internal HLOC or Personal
Mastery reported less health system distrust.

We noted that our measure of aggression against doctors
was not related to our primary control-seeking measures, and
instead consistently positively related to our secondary control-
seeking measures, as our model would suggest. However, we
additionally noted that among the secondary control-seeking
measures, Powerful Others HLOC was best able to discriminate
between the outcome measures, because it was negatively related
to health system distrust, but positively related to aggression
against doctors. On the other hand, the other secondary control-
seeking measures (Fatalism and Perceived Constraint) seemed
to be associated with general negativity toward healthcare (i.e.,
higher health system distrust and aggression against doctors).

Discussion
Our initial exploratory study yielded several preliminary
conclusions that helped shape our subsequent confirmatory
study designed to test our multiple mediator path model. First,
mean-level comparisons generally supported our expectations
for cross-cultural differences: U.S. participants scored higher
on health system distrust, whereas Chinese participants scored
higher on aggression against doctors. In addition, Chinese
participants scored higher on our secondary control-seeking
measures. Given that participants from the two countries scored
similarly in the level of frustration they expressed at the medical
uncertainty scenarios, this provides initial support for our
guiding framework, which suggests that people in China and the
United States have relative tendencies to resolve tensions in the
healthcare domain using different culturally afforded defenses.

Given cross-cultural differences in these important applied
phenomena (aggression against doctors and healthcare system
distrust), a critical task is to determine the cultural pathways
that afford these divergent responses across national settings.
Examination of the mean-level differences and overall patterns
of association yielded additional useful information. We were
particularly interested in distinguishing between our different
measures of primary and secondary control-seeking to prepare
our subsequent confirmatory study. When it came to primary
control-seeking, the measures did not perform in expected
ways for two apparent reasons. First, contrary to expectations
and the prior literature, Chinese (relative to U.S.) participants
scored higher on the Personal Mastery measure. Second, these
measures were associated with health system distrust, but in a
negative direction.

In hindsight, these patterns were not surprising given the
important distinction between presence of control and desire for
control, which has been noted in prior literature, but to which
we paid insufficient attention in designing Study 1 (Burger and
Cooper, 1979). The Study 1 results suggest that if a patient
already has their needs for primary control satisfied, they do
not need to invoke culturally afforded defenses in connection
with the healthcare system. And indeed, our theoretical account
only suggests that desire for, rather than presence of, primary
control should be associated with scapegoating defenses. This
indicated to us that we should select a new measure of primary
control-seeking for Study 2, specifically a measure that indicated
not presence of but desire for primary control in the medical
domain. If we could operationalize participants’ desire for a
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TABLE 1 | Within-country zero-order correlations and descriptives (Study 1).

Mean (SD)

Chinese

Sample

1 2 3 4 5 6 7 8 9 Mean (SD)

U.S. Sample

1. Internal HLOC 4.12 (0.75) – 0.57** −0.10 −0.45** −0.31** −0.43** −0.14* 0.01 0.03 4.47 (0.82)

2. Perceived mastery 3.97 (0.56) 0.26** – −0.07 −0.32** −0.17** −0.58** −0.20** −0.06 −0.08 3.84 (0.81)

3. Others HLOC 3.79 (0.82) 0.25** 0.28** – 0.39** 0.32** 0.22** −0.16** −0.06 0.24** 3.00 (1.00)

4. Chance HLOC 2.70 (0.67) −0.05 −0.14* 0.09 – 0.68** 0.57** 0.25** 0.09 0.37** 2.75 (1.00)

5. Fatalism 2.41 (0.62) −0.13* −0.22** −0.11* 0.46** – 0.48** 0.17** 0.10 0.34** 2.19 (0.91)

6. Perceived constraint 2.68 (0.67) −0.18** −0.41** −0.16** 0.33** 0.38** – 0.30** 0.19** 0.26** 2.34 (0.92)

7. Health system distrust 2.81 (0.62) −0.20** −0.37** −0.29** 0.20** 0.29** 0.33** – 0.27** 0.16** 3.33 (0.84)

8. Scenario frustration 2.67 (0.95) −0.00 −0.20** −0.09 0.09 0.15** 0.16** 0.19** – 0.36** 2.58 (0.97)

9. Aggression against

doctors

1.82 (0.89) 0.04 −0.16** −0.02 0.13* 0.16** 0.21** 0.21** 0.76** – 1.35 (0.73)

Results for the Chinese sample are reported below, the U.S. sample above the diagonal. *p < 0.05, **p < 0.01.

TABLE 2 | Correlations of primary interest for the whole dataset (Study 1).

1 2 3 4 5 6 7

1. Health system distrust —

2. Aggression against

doctors

0.07 —

3. Internal HLOC −0.08* −0.03 —

4. Personal mastery −0.27** −0.05 0.45** —

5. Powerful others HLOC −0.31** 0.20** −0.04 0.09* —

6. Fatalism 0.15** 0.27** −0.26** −0.17** 0.20** —

7. Perceived constraint 0.22* 0.27** −0.36** −0.49** 0.15** 0.46** —

N = 646 *p < 0.05. **p < 0.01.

primary control that they currently lack, this might be positively
associated with use of health system distrust as a defense
mechanism, at least among U.S. participants.

When it came to secondary control-seeking, the measure of
Powerful Others HLOC seemedmost promising for a subsequent
study. Of the secondary-control seeking measures, this was the
only one to show a culture mean-level difference with a large
effect size (in the expected direction). In addition, this measure
distinguished well between our two outcomes, in that it was
negatively associated with health system distrust, but positively
associated with aggression against doctors. This suggests that
specifically seeking secondary control in the health domain by
yielding power to others may be associated with the culturally
afforded defense of violence against healthcare workers, at
least among Chinese participants. These findings fit with our
theoretical account given the importance of vicarious control as
a specific form of secondary control-seeking (Rothbaum et al.,
1982) in the medical domain (e.g., Goodyear-Smith and Buetow,
2001).

STUDY 2

We had two primary goals for Study 2. First, we planned to
replicate and extend our exploratory Study 1 findings in light of

our guiding hypotheses. Hypothesis 1 was supported in Study 1,
but we wanted to confirm this pattern in a second sample. In
addition, we wanted to test Hypothesis 2 using a confirmatory
approach and applying multiple-mediator path models. We
planned to use the information from Study 1 regarding which
operationalizations were most effective and consistent with our
theoretical framework to update the materials for Study 2.
Specifically, we observed that Powerful Others HLOC was a
promising operationalization of vicarious control as a relevant
form of secondary control-seeking in the healthcare context;
and we also felt the need to develop a new measure of primary
control-seeking that would indicate desire for, rather than
presence of, primary personal control in the healthcare context.

But second, the COVID-19 pandemic occurred before we
were able to follow up on our Study 1 results. Due to the
obvious importance of the pandemic for people’s experiences
of medical uncertainty, we additionally modified the Study
1 materials to include vignettes pertaining to the COVID-19
situation. Given the historic moment, an additional goal of Study
2 became determining whether the Study 1 findings, and our
original hypothesized relationships, would be observable during
the pandemic. We had no strong reason to believe a priori that
the basic pattern of results would change, and therefore retained
our original hypotheses.

Method
Data were collected at the beginning of May, 2020. Similar
to the procedure of Study 1, participants first responded to a
series of vignettes that described uncertainty-inducing healthcare
experiences. However, Study 2 also included scenarios related
to the COVID-19 pandemic. Following the healthcare vignettes,
participants responded to measures of primary control-seeking
(shared decision-making), health system distrust, secondary
control-seeking, and positive cognitive reframing. For descriptive
statistics and zero-order correlations for all the variables reported
below, see Table 3. Finally, because the threat of COVID-19
may have been experienced by participants as more distal or
proximal depending on whether they lived in an area that was
heavily impacted by the virus, a single item was included to assess
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TABLE 3 | Within–country zero-order correlations and descriptives (Study 2).

Mean (SD)

Chinese

Sample

1 2 3 4 5 6 7 8 Mean (SD)

U.S. Sample

1. Primary control-seeking* 3.64 (0.66) – −0.21** 0.17** 0.14** 0.08 0.21 −0.01 0.12 4.11 (0.79)

2. Secondary control-seeking* 4.69 (0.86) −0.19** – −0.12* 0.28** 0.04 0.32** 0.02 0.36 3.88 (1.16)

3. Health system distrust* 2.84 (0.86) 0.36** −0.30** – −0.24** 0.26** 0.18** 0.19** 0.13* 3.81 (1.11)

4. Positive cognitive reframing* 5.48 (0.87) −0.06 0.28** −0.25** – −0.08 0.18** −0.08 0.16** 4.43 (1.59)

5. General scenario frustration 2.42 (0.91) 0.19** −0.16** 0.27** −0.06 ** – 0.39** 0.42** 0.27** 2.54 (0.91)

6. General aggression against doctors* 1.63 (0.78) 0.14** −0.07 0.23** 0.0.02 0.64** – 0.06 0.58** 1.40 (0.76)

7. COVID frustration* 2.95 (1.03) 0.14** −0.05 0.21** 0.02** 45** 0.36** – 0.45** 3.30 (1.04)

8. COVID aggression against doctors* 2.19 (1.05) 0.15** 0.00 0.22** 0.03 0.42** 0.55** 0.78** – 1.83 (1.01)

Results for the Chinese sample are reported below, the U.S. sample above the diagonal. *Indicates significant mean-level differences between countries at p < 0.001. For correlations,

**p < 0.01.

whether participants had lived or stayed in a region impacted
by COVID-19.

Participants
To assess culturally shaped responses to healthcare in the
era of the COVID-19 pandemic, Study 2 administered several
measures to Chinese and the American participants. In both
the U.S. and China, data were collected from online participant
recruitment platforms (Amazon Mechanical Turk and Zhubajie,
respectively). Post-hoc power analyses of primary dependent
variables’ from Study 1 suggest that study’s sample size resulted
in sufficient power (power = 1.00). Based on the Cohen’s ds
from Study 1 for health system distrust (0.70) and aggression
toward doctors (0.58), a priori power analyses suggest that a
sample size between 68 and 96 is necessary to achieve power of
0.80 for detecting these differences again. However, in order to
examine mediational pathways by which nation-level differences,
we sought to maximize the sample size within constraints of
available resources. Data collection initially resulted in a total
of 1,251 responses (653U.S., 562 Chinese), but the elimination
of participants who failed to correctly respond to attention
checks resulted in final samples of 370U.S. and 551 Chinese
respondents. Participants were compensated with $1.5 in the
United States and 10RMB in China. As in Study 1, age was higher
overall and more varied in the United States (MU.S. = 40.42,
SDU.S. = 12.42; MChina = 30.25, SDChina = 8.45; t(919) = 14.92,
p < 0.001). Gender differences were similar to those observed
in Study 1 as well, although not as pronounced (for U.S., 58.1%
male and 40.5% female; for China, 46.5% male and 53.5% female;
χ
2
(1)

= 13.61, p < 0.001)4. In addition, an examination of the

item probing whether participants lived in an area impacted by

4Because the gender distribution between the U.S. and China was not even, we

again examined whether all the nation-level differences reported below persist

when controlling for gender. Controlling for gender did not eliminate any of

the effects reported below. Further, main effects of gender were only observed

for general aggression toward doctors [t(914) = 2.70, p = 0.007, d = 0.78] and

COVID aggression toward doctors [t(914) = 2.52, p = 0.012, d = 1.05], such that

males reported greater desires to aggress in both sets of scenarios. Because gender

differences were not a focal point of this research, we do not further report further

analyses of gender.

the virus revealed that significantly more American (compared to
Chinese) participants reported living in a virus-affected area (for
U.S., 62.8% lived in unaffected areas and 37.2% lived in affected
areas; for China, 85.7% lived in unaffected areas and 14.3% lived
in affected areas; χ2

(1)
= 64.30, p < 0.001).

Materials

Healthcare Uncertainty Vignettes
Participants first reported their frustration and desire to aggress
in response to the series of scenarios reported in Study 1.
Then, participants read and responded to scenarios that related
to potential healthcare situations involving the COVID-19
pandemic. For example, in one vignette, participants read about
the following scenario: “Imagine your grandfather has had a high
fever for 5 days at this time. After going to the hospital for a
blood test and CT test, he was highly suspected of having new
coronavirus pneumonia. Since there were no vacant ward beds in
the hospital, the doctor prescribedmedicine and let the patient go
home for isolation.” Similar to the general vignettes, participants
reported their predicted frustration and desire to aggress against
the doctor based on each scenario. Responses were provided on
5-point Likert scales.

Primary Control-Seeking
To assess participants’ desire for personal control in their
healthcare, participants responded to a modified version of the
Desirability for Control scale (Gebhardt and Brosschot, 2002).
This scale includes three subscales, all of which were modified to
reflect decision-making in healthcare contexts, including desire
for leadership (e.g., “I enjoy participating in medical decisions,
because I want to have as much of a say in treatment options as
possible”), willingness to relinquish control (reverse coded, e.g.,
“I wish I could push the medical decisions off on my doctor”),
and desire for determining one’s own life (e.g., “I enjoy making
my own decisions”; across all subscales, a= 0.82).

Secondary Control-Seeking
The full health-specific locus of control scale (Wallston et al.,
1978) was again included, but based on the exploratory Study
1 results and our theoretical framework the subscale measuring
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trust in powerful others (vicarious control-seeking) was the focus
for the present study (a= 0.77).

Health System Distrust
Health system distrust was assessed with the same measure used
in Study 1 (a= 0.89).

Positive Cognitive Reframing
As an exploratory measure, a measure of positive cognitive
reframing was included to assess the degree to which individuals
positively reinterpret their healthcare experience. We included
this measure because recent evidence suggests that people in
China have shown more positive forms of coping with the
COVID-19 pandemic compared to U.S. residents (Ji et al., 2020).
Accordingly, while we did not formulate new hypotheses for
Study 2, we wanted to explore the possibility that Chinese
residents might show more positive coping in the COVID-
19 context, rather than aggression against doctors. The 4-item
measure was taken from the COPE inventory (a = 0.84; Carver
et al., 1989).

Results
Invariance Analyses of Primary Outcomes
In order to determine the degree of factor structure similarity
between the U.S. and China for the primary dependent variables,
invariance analyses of health system distrust and aggression
toward doctors (both the general and COVID-specific scenarios)
were conducted. A confirmatory factor analysis (CFA) model was
specified in which health system distrust and aggression toward
doctors were treated as latent factors with their respective items
serving as the indicators. By adding constraints to these models,
we can determine whether the items are capturing the same
underlying construct (configural invariance, established through
a multigroup CFA), whether participants in both nations are
similarly responding to the items (metric invariance, established
by constraining factor loadings to be equivalent between groups),
and whether the means are comparable (scalar invariance,
established by constraining intercepts to be equivalent between
groups). These analyses were conducted in the R software
package and utilized weighted least squares estimators and robust
fit indices. The acceptability of different levels of invariance can
be determined by examining changes in fit statistics. While chi-
square changes can be overly sensitive, CFI and Gamma-hat can
be examined for changes to determine whether each consecutive
model should be rejected, with changes of <0.01 indicating that
the more constrained model is acceptable (Milfont and Fischer,
2010). Fit statistics for these CFAs are presented in Table 4.

In the case of both sets of models—one examining health
system distrust and aggression in the general healthcare scenarios
and the other examining health system distrust and aggression in
the COVID-19 specific scenarios—the configural metric models
had acceptable fit and all factor loadings were significant (p <

0.001). Further, the constraints added to the metric models did
not lead to a substantial decrease in the model fit (i.e., 1 CFI
and 1 Gamma-hat <0.01). In both cases, the implementation
of additional constraints in the scalar models resulted in worse
model fit (though still acceptable with more liberal fit cutoffs;

e.g., RMSEA <0.10). This is not surprising as scalar invariance is
a high psychometric standard for between-country comparisons
(e.g., Davidov et al., 2018). Yet, the lack of support for scalar
invariance demands a degree of caution in interpreting the
findings reported below. We think that the present research
addresses an applied issue of significance and, given the relative
absence of violence against doctors as a social issue in the U.S.,
these differences are unlikely to be entirely the result of response
biases or other sources of error.

General Healthcare Uncertainty Scenarios
To assess the hypothesized mediation model, the data were
fit to a structural equation model in which personal and
external control were specified as mediators of national
differences in the tendency to blame the health system vs.
aggress against medical providers. In addition, given the likely
relationship between the mediating (primary and secondary
control-seeking) and outcome (health system distrust and
aggression against doctors) variables, these pairs of factors were
allowed to covary. Because the purpose of these analyses is
to understand the relationship between the underlying latent
factors, rather than the relationship between item-level, we
applied a parceling method to increase model parsimony and
improve the participant to parameter estimate ratio (Little
et al., 2002). Thus, three parcels were calculated for shared
decision-making, external locus of control, and health system
distrust by randomly sorting and averaging items into three
indicators per latent factor. The resultant model, along with
factor loadings and standardized path weight estimates, is
depicted in Figure 1. Though the Chi-square fit index was
significant (χ2

(56)
= 458.95, p < 0.001), other fit indices that are

less impacted by sample size suggest that the model’s fit is within
acceptable limits (CFI = 0.922; SRMR = 0.058; RMSEA = 0.088
[90% CI:0.081, 0.096]).

In addition to having acceptable fit, all of the latent factor
loadings and path weights in the model depicted in Figure 1

were significant (p < 0.001). Generally, this model offers
support for the present predictions, as Chinese participants
(relative to Americans) reported greater levels of secondary
control-seeking and aggression against doctors. In contrast,
Americans (relative to Chinese participants) reported greater
primary control-seeking and health system distrust. Further, the
relationships between primary control-seeking and health system
distrust on the one hand, and secondary control-seeking and
aggression against doctors on the other hand, were both positive
and significant.

To more precisely test whether national differences in
responses to medical uncertainty were mediated by the proposed
constructs, a second model was examined in which cross-
mediating pathway loadings (i.e., paths between primary control-
seeking and aggression against doctors, and secondary control-
seeking and health system distrust) were eliminated (see
Figure 2). This model configuration allows for the examination
of indirect effects through the hypothesized mediators by
themselves. The mediation model also displayed acceptable,
though less ideal, fit (χ2

(58)
= 530.44, p < 0.001; CFI = 0.908;

SRMR = 0.078; RMSEA = 0.094 [90%CI:0.087, 0.102]). To
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TABLE 4 | Fit statistics for invariance models (Study 2).

Model X2 (scaled) Robust CFI Robust TLI Gamma-hat Robust RMSEA [90% CI] SRMR

Health system distrust and aggression against doctors (general)

Configural 684.27 0.947 0.934 0.965 0.073 [0.068, 0.079] 0.075

Metric 640.33 0.941 0.933 0.959 0.074 [0.068, 0.080] 0.081

Scalar 866.42 0.916 0.912 0.938 0.085 [0.080, 0.090) 0.091

Health system distrust and aggression against doctors (COVID)

Configural 706.64 0.944 0.93 0.959 0.077 [0.072, 0.083] 0.076

Metric 663.758 0.939 0.931 0.954 0.077 [0.071, 0.083] 0.081

Scalar 888.519 0.914 0.91 0.934 0.088 [0.082, 0.093] 0.092

FIGURE 1 | Full structural equation model using the general aggression against doctors scenarios (Study 2).

examine the hypothesized mediating role of control preferences
and to calculate bootstrap-based confidence intervals, the model
was run with a bootstrapping approach utilizing 5,000 resamples.
See Table 5 for indirect effects and confidence intervals.

As indicated by the results reported in Table 5, the effects
of country on both outcomes were partially mediated by the
hypothesized constructs. In other words, while both of the
direct relationships between country and health system distrust
(p <0.001) and aggression against doctors (p = 0.011) were
significant, part of the national differences in these outcomes
were accounted for by the proposed control-seeking preferences.

COVID-19 Specific Healthcare Scenarios
Importantly for the present purposes, we also sought to
determine whether the models could be replicated when
considering the COVID-19 scenarios. Specifically, we examined

the samemodels as above, but substituted the COVID-19-specific
scenarios for the general uncertainty scenarios. The exact same
analysis sequence was conducted, with a full path model being
tested first (Figure 3), followed by a test that focused on the
hypothesized mediating pathways (Figure 4). Analyses of the full
model suggest an adequate fit to the data (χ2

(56)
= 485.97, p

< 0.001; CFI = 0.916; SRMR = 0.058; RMSEA = 0.091 [90%
CI:0.084, 0.099]), with all factor loadings and predicted paths
yielding significant relationships (ps < 0.001).

Again, to explore the predicted mediational pathways more
directly, we analyzed models in which the cross-mediating
pathways were eliminated (Figure 4). This model again yielded
adequate fit indices (χ2

(58)
= 547.86, p < 0.001; CFI = 0.905;

SRMR= 0.077; RMSEA= 0.096 [90%CI:0.089, 0.103]). To assess
the indirect relation between country and outcomes, through
the hypothesized control-seeking mechanisms, we assessed those
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FIGURE 2 | Mediation structural equation model using the general aggression against doctors scenarios (Study 2).

TABLE 5 | Analyses of indirect effects for the general healthcare uncertainty scenarios (Study 2).

Path Standardized

indirect effect

p-value Unstandardized

indirect effect

Unstandardized

confidence

interval

Country → Primary control-seeking → Health system distrust −0.081 <0.001 −0.129 −0.187, −0.081

Country → Secondary control-seeking → Aggression against doctors 0.059 0.013 0.078 0.025, 0.13

indirect effects with a bootstrapping method utilizing 5,000
resamples. The results of these analyses are depicted in Table 6.

Once again, the confidence intervals for both indirect effects
did not contain zero, suggesting that the national differences in
health system distrust and violence against doctors (this time in
COVID-19 scenarios) were partially mediated by the proposed
control-seeking tendences.

COVID-Affected vs. Unaffected Areas and Positive

Cognitive Reframing
To explore whether individuals’ control-seeking and
scapegoating tendencies were moderated by living in COVID-
affected (vs. unaffected) areas, between-subjects ANOVAs were
conducted in which the effects of nation, COVID-affected (vs.
unaffected) area, and the interaction of these two factors were
assessed on all measures included in the study. These analyses
yielded non-significant main effects of COVID-affected area and
country by area interactions (all ps > 0.05) for frustration and
aggression in the general healthcare scenarios, frustration in the
COVID-specific scenarios, primary control seeking, and health
system distrust. There were, however, significant effects of living

in a COVID-affected area for secondary control-seeking, positive
cognitive reframing, and aggression toward doctors, though the
latter main effect was qualified by a country by COVID-affected
area interaction. See Table 7 for the full statistical results of
ANOVAs that yielded significant results.

The analyses depicted in Table 7 suggest that, in addition

to national differences in most of the variables in Study 2 (see

Table 3), whether or not participants lived in an area affected
by COVID-19 was related to greater secondary control-seeking,

positive cognitive reframing, and aggression toward doctors in

the scenarios specific to COVID-19. This latter finding was
qualified by a country by COVID-19-affected area interaction,
such that the tendency for Chinese participants to want to aggress
toward doctors (relative to American participants) was more

extreme among Chinese living in COVID-19-affected areas (see
Figure 5).

In terms of our exploratory variable of positive cognitive
reframing, it was in fact the case that people in China engaged
in this form of coping to a relatively greater extent. However,
examination of mean levels of aggression against doctors in
China between Studies 1 and 2 suggests that use of this coping
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FIGURE 3 | Full structural equation model using the COVID-19 uncertainty scenarios (Study 2).

FIGURE 4 | Mediation structural equation model using the COVID-19 Uncertainty Scenarios (Study 2).
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TABLE 6 | Analyses of indirect effects for the COVID-19 healthcare uncertainty scenarios (Study 2).

Path Standardized

indirect effect

p-value Unstandardized

indirect effect

Unstandardized

confidence

interval

Country → Primary control-seeking → Health system distrust −0.083 <0.001 −0.132 −0.192, −0.083

Country → Secondary control-seeking → Aggression against doctors 0.098 <0.001 0.146 0.094, 0.204

TABLE 7 | ANOVAS of country, living in COVID-19-affected areas, and their

interaction on secondary control-seeking, positive cognitive reframing, and

aggression toward doctors in the COVID-19-specific scenarios (Study 2).

Outcome Predictor df F p Partial η2

Secondary control-seeking Overall model 3 55.45 <0.001 0.15

Country 1 120.86 <0.001 0.12

COVID area 1 11.09 0.001 0.01

Country × Area 1 0.03 0.87 0.00

Positive cognitive reframing Overall model 3 57.44 <0.001 0.16

Country 1 119.63 <0.001 0.12

COVID area 1 4.66 0.031 0.01

Country × Area 1 0.30 0.59 0.00

Aggression toward

doctors—COVID-19

Overall model 3 12.06 <0.001 0.04

Country 1 34.26 <0.001 0.04

COVID area 1 6.74 0.010 0.01

Country × Area 1 4.43 0.036 0.01

mechanism did not dramatically mitigate the more negative
defense mechanism of aggression.

Discussion
A high-powered confirmatory study, Study 2 added several
important pieces of information to the initial exploratory results
obtained in Study 1. First, cross-cultural mean differences
and cross-sectional patterns of association offered confirmatory
support for our theoretical model. Replicating Study 1, Chinese
(compared to U.S.) participants showed a relatively greater
tendency to aggress against doctors in hypothetical scenarios
involving both general medical uncertainty and COVID-19. Also
replicating Study 1, U.S. (compared to Chinese) participants
showed higher levels of distrust in the health system. Importantly,
extending on Study 1’s initial findings, we also found support
for our multiple mediation model, such that the cross-cultural
differences in outcomes were partly mediated by variation in
control-seeking. U.S. (compared to Chinese) participants seek
primary control to a greater extent, which is related to their
relative tendency toward health system distrust; and Chinese
(compared to U.S.) participants seek secondary control to a
greater extent, which is related to their relative tendency toward
aggression against doctors.

Importantly, this model replicated (for aggression against
doctors) in both the context of general medical uncertainty, and
COVID-19 specific, scenarios. Relevant to the current necessity
for understanding how people respond to global pandemics,
there were interesting patterns related to COVID-19 in the

data, some of which appeared culturally generalizable, and
one that was culture-specific. In particular, in both countries,
reporting living in an area that was severely impacted by
COVID-19 was associated with secondary control strategies, in
particular more secondary control-seeking in themedical context
(Powerful Others HLOC) as well as positive cognitive reframing.
Finally, and attesting to the importance of our scapegoating
conceptualization, we found that the cross-cultural difference
in tendencies to aggress against doctors (in the COVID-19
scenarios) was moderated by living in a COVID-impacted
environment, such that, among Chinese participants, greater
tendencies to aggress were observed among participants living in
more impacted areas.

GENERAL DISCUSSION

Distrust and discord between patients, physicians, and the
healthcare system is a major and growing international
problem. The present paper applies a novel explanation for
this phenomenon drawing on a conceptualization of cultural
pathways to scapegoating in the face of medical uncertainty. It
draws on prior work addressing the specific issue of violence
against doctors in China from a scapegoating perspective (Yang
et al., under review) to propose and test a theory of how Chinese
and U.S. culture afford different viable scapegoating targets in
the health domain, in order to satisfy varying needs for primary
and secondary control. This work therefore importantly extends
our understanding of the psychology of control and trust to a
prominent applied context, one that hasmore relevance than ever
before in light of themassive health-related uncertainty caused by
the COVID-19 pandemic.

From one vantage point, our findings speak to processes
that generalize across cultures, even if they manifest in slightly
different ways (Kitayama et al., 2010). People living in both
China and the United States tend to scapegoat certain viable
targets when encountering medical uncertainty for themselves
or their relatives. It is significant that our confirmatory Study
2—conducted under conditions of a global pandemic—yielded
essentially similar support for these general tendencies as was
observed in Study 1 (pre-pandemic), suggesting a degree of both
cross-cultural and historical stability.

On the other hand, we observe consistent cultural variation
in the specific manifestation of scapegoating tendencies in the
face of medical uncertainty, as well as the processes driving these
tendencies. Replicating prior research on scapegoating (Yang
et al., under review) as well as the cultural psychology of trust
(Zhang et al., 2019), people in China (vs. the United States) had
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FIGURE 5 | ANOVA results for country by COVID-affected area interaction on aggression against doctors (COVID-19 Scenarios) (Study 2). Error bars indicate

standard errors.

a greater tendency to aggress against local healthcare workers
in situations of medical uncertainty. By contrast, people in the
United States (vs. China) showed relative tendencies to distrust
the healthcare system as a whole. Further, these culture-level
differences in scapegoating mechanisms were partially mediated
by different patterns of control-seeking.

The observed cultural differences in primary and secondary
control-seeking are consistent with previous findings. Historic
conditions favorable to individualism have given rise to strong
motives for primary personal control in the United States, but
people in China and other Asian cultures have historically
favored patterns of acceptance and adjustment to the status quo
(Kay and Sullivan, 2013). At the same time, the state of illness
itself forces upon the patient a strong sense of uncertainty and
lack of control. The COVID-19 pandemic in particular has posed
a strong threat to people’s sense of control in many settings
around the world; but just as socio-political, public health, and
economic responses to the crisis have varied as a function of
cultural context, so too will the psychological defenses people
employ against the threat to control posed by this tidal wave of
medical uncertainty.

Limitations
Given that this research stemmed from prior applied work on
the phenomenon of violence against doctors in China (Yang
et al., under review), and additionally sought to examine a second
important applied phenomenon—healthcare system distrust in
the COVID-19 context—we approached study design from
a more applied perspective. In other words, we prioritized
operationalizing our theoretical constructs in ways that were
highly germane to the context of healthcare and the doctor-
patient relationship, as well as not including additional, more
abstract measures in order to avoid participant fatigue. This was

particularly the case for our confirmatory Study 2 design. These
decisions came at a cost to the theoretical clarity of our data.
For example, although we used a scapegoating framework to
develop our hypotheses, we did not directly measure attributions
of blame in the current studies, an important component of
scapegoating that we have in fact measured in earlier studies
of aggression against doctors (Yang et al., under review).
And although there are more direct measures of primary and
secondary control available (e.g., Heckhausen et al., 1998), we
elected instead to use measures specifically intended for the way
these processes manifest in the healthcare domain, e.g., in terms
of vicarious control-seeking in the doctor-patient relationship.
Ultimately, these decisions limited our ability to definitively test
our theoretical framework in this applied context. Nevertheless,
given that the patterns of data support our hypotheses, and that
we developed these hypotheses from an underlying framework,
the findings are at least consistent with a theory of cultural
pathways to scapegoating.

Some researchers might also consider the fact that we selected

measures for inclusion in our confirmatory Study 2 based partly

on their performance in our exploratory Study 1 to be another

limitation of the present research. From this perspective, it
could be argued that we selected the measures that were most
likely to support our theoretical account, while ignoring relevant
measures that might have cast doubt on the framework. While
we concede that some researchers may view our approach in
this light, we personally feel that this represents a confusion
between exploratory data analysis and what are referred to as
“questionable research practices” (Jebb et al., 2017). Because we
have openly acknowledged that Study 1 was conducted in an
exploratory spirit, any conclusions from that study need to be
interpreted with due caution. However, the aim of exploratory
data analysis is often to develop theory and methods for future
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confirmatory study (Jebb et al., 2017), which is exactly the
approach we adopted here. We did not focus on new or specific
measures of primary and secondary control-seeking in Study 2
simply because they “performed” in Study 1, but also because the
patterns were consistent with prior research and our theoretical
account. For instance, in hindsight, the choice to operationalize
primary and secondary control in Study 1 using measures of
presence rather than desire for control was a poor design choice
based on our theoretical framework. Accordingly, we selected
different measures for inclusion in Study 2, and these data
provided confirmatory evidence for our account.

Nevertheless, it is important for future research to attempt to
further replicate the pattern of results seen in these studies, which
remain applied and somewhat preliminary in nature. Beyond the
outcome variables, our studies also attest to the ongoing need
for further examination of the relationship between need for and
presence of primary and secondary control. Ideally, future work
would investigate these phenomena from a more purely theory-
driven perspective; as stated, the applied nature of our work in
the healthcare context limited our ability for theory refinement.

Practical Implications
The concept of “uncertainty in illness” (Mishel, 1988) explains
the patient’s treatment of disease-related stimuli. Patients often
(1) do not know the precise symptoms of the disease; (2) do
not understand the generally complicated methods of treatment
and care; (3) lack information related to the diagnosis and
severity of the disease; and (4) recognize that the course and
prognosis of the disease cannot be predicted with certainty
(Mishel, 1988; Maikranz et al., 2007). The COVID-19 pandemic
has exacerbated these processes of uncertainty in illness for
many people, given the highly contagious nature of the disease,
its disproportionate impact on certain vulnerable individuals,
and a general lack of certainty about the disease among health
professionals, particularly in the early days of the pandemic
(Rettie and Daniels, 2020). Within this general context of
uncertainty in illness, it is important to consider the nature of
the doctor-patient relationship. The patient is at a disadvantage
when it comes to information and resources (Goodyear-Smith
and Buetow, 2001). Being ill results in a sense of uncontrollability
focused on the possible future threat, danger, or other upcoming,
potentially harmful events (Beisecker, 1990).

According to our framework and present pattern of results,
Chinese individuals are motivated to adopt secondary control
strategies to compensate for lack of personal control attendant
on the experience of illness. Perhaps unsurprisingly, because
Chinese individuals wish to place their faith in powerful
others (healthcare workers) to control and resolve their
illness experience, they resolve continued frustrations and
uncertainties by blaming, and even aggressing against, these local
representatives of the healthcare system. In comparison, U.S.
residents seem motivated to maintain a sense of primary control
despite the inherent uncertainties of the illness experience.
However, in this cultural context of trust, aggression against
doctors is not an afforded response; rather, those seeking greater
primary control blame the broader healthcare system for their
negative illness experiences. This attributional style may allow
these individuals to maintain the perception that they can locally

control their health (e.g., through lifestyle choices or asserting
agency in the doctor-patient relationship), at the same time that
they trace their health problems to broader systemic factors.

While the current research has focused on investigating
problematic tendencies (i.e., scapegoating motivations) within
the two cultural settings, this comparative research also highlights
the fact that national leaders and healthcare professionals stand to
learn from each other by recognizing divergent cultural strengths.
For instance, the Chinese government has continued political
support for its healthcare reform from 2009 until now, enabling
conditions to achieve national universal health coverage (Tao
et al., 2020). The health insurance system has been reformed
and different kinds of medical insurance have combined to
promote health equity (Meng et al., 2015). It is possible that
these recent efforts on the part of the Chinese government
contribute to laypeople’s relative trust in the healthcare system
as a whole. Given the calamity posed by COVID-19 in the
United States, and the role that was likely played by distrust in
the healthcare system, it is important to recognize the potentially
pernicious consequences of this distrust. At the same time, in
the United States people seem to maintain a general respect
for the healthcare professions, and tend to respect and trust
their individual doctors even if they devalue the healthcare
system as a whole (Hall, 2005). Given the ongoing dilemma
of violence against doctors in China, social leaders and public
health professionals might look to the structure of doctor-
patient relationships in the United States for insight into how
to restore a sense of trust between individual patients and their
local providers.

Generally speaking, our data underscore the importance of
considering unique cultural pathways to trust and scapegoating
in the context of medical uncertainty, especially when it comes
to the important questions of what local practitioners and
state/federal policymakers can do to improve trust and decrease
scapegoating. For instance, in the United States, relative levels
of trust in and aggression against local practitioners is not the
most pressing issue; instead, trust in the healthcare system as
a whole needs to be addressed. This suggests the importance
of policy, regulation, transparency, and clear communication
regarding issues such as insurance, pharmaceuticals, and vaccines
at the broader federal level in the United States. However, the
opposite pattern in China may prevail, which suggests that local
healthcare workers may be well-advised to pursue individual-
level solutions to establish and maintain patient trust (see
Wolfensberger and Wrigley, 2019). In both cultures, however,
our data also point to the importance of meeting patient needs
for control in this context, in whatever manner those needs may
be culturally shaped.
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This study investigated the relationship between cultural value orientations and

country-specific changes in mobility during the Covid-19 pandemic. The aim was to

understand how cultural values relate to mobility behavior during the initial stages of

the pandemic. The aggregated data include Schwartz’s cultural orientations, Gross

Domestic Product (GDP) per capita, number of Covid-19 cases per million, and mobility

change during the Covid-19 pandemic (Google Mobility Reports; percentage decrease in

retail and recreation mobility, transit station mobility, workplace mobility and percentage

mobility increase in residential areas). Regression analyses showed that, after controlling

for economy and severity of disease, hierarchy was the primary factor reducing mobility,

such as staying at home, and mobility in public spaces, such as avoiding retail and

recreation sites (marginally significant). The results are discussed in the light of previous

literature and the implications for social distancing measures.

Keywords: COVID-19, social distancing, cultural value orientations, mobility changes, pandemic

INTRODUCTION

The disease Covid-19, is caused by the severe acute respiratory syndrome coronavirus 2 (SARS-
Cov-2) virus, the seventh virus from the Coronavirus family (Andersen et al., 2020). Coronaviruses
caused the SARS epidemic in 2002–2003 and theMERS epidemic in 2012 (Wu et al., 2020). The first
Covid-19 cases were identified in December 2019 inWuhan, China after five patients were admitted
to hospital between December 18 and 29, 2019, one of whom died (Rothan and Byrareddy, 2020).
On December 31, 2019, a pneumonia case with an unidentifiable cause was reported to the Wuhan
office of the World Health Organization (WHO). On January 30, WHO declared the outbreak a
public health emergency and named it Covid-19 on February 11, 2020 (WorldHealth Organization,
n.d.).

The average incubation period for SARS-Cov-2 is 5.2 days, after which some infected individuals
show symptoms (Rothan and Byrareddy, 2020) whereas others remain asymptomatic (Day, 2020;
Nishiura et al., 2020). Because the latter are unaware of their status, they become sources of
contagion unless measures are taken to limit their mobility. Asymptomatic virus transmission is
therefore referred to as the “Achilles’ heel of Covid-19 pandemic control” (Gandhi et al., 2020,
p. 2,159).

Several non-pharmaceutical public health measures can be taken to slow the spread of a
disease, such as quarantines, community containment, social isolation, and social distancing
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(Wilder-Smith and Freedman, 2020). These methods limit
interaction between individuals to prevent contagion. Social
distancing or physical distancing refers to measures taken to
keep individuals apart by avoiding frequent physical contact
and visiting crowded places (Centers for Disease Control
and Prevention, n.d.). Relatedly, Smith and Branscum (2020)
conceptualized social distancing behaviors under three categories
(i.e., keeping physical distance with others, avoiding crowded
places, and staying at home) in the context of Covid-19.
Social distancing involves behavioral intervention strategies
implemented by individuals themselves and by governments.
The aim is to reduce contact between already infected and non-
infected persons (Toxvaerd, 2020).

At the beginning of a pandemic, when a vaccine is unavailable
and there is a limited supply of antiviral drugs, social distancing
is a significant measure to prevent disease spread. By delaying the
peak of the pandemic, social distancing protects the healthcare
system from being overwhelmed, thereby enabling better care for
patients until a vaccine or drug can be manufactured (Fong et al.,
2020). Citizens can voluntarily use social distancing methods if
they are informed about them. However, governments may also
restrict their mobility to contain the pandemic (McGorty et al.,
2007).

Social distancing actions that may be imposed by the
government include closing workplaces, schools, places
of worship, and places where crowds assemble (McGorty
et al., 2007). Roads may be closed and travel restricted
(Glass et al., 2006). Non-essential activity in places such
as dining in restaurants, visiting entertainment venues,
or gyms may be restrained. While the effectiveness of
governmentally mandated social distancing methods requires
the cooperation of individuals, voluntary social distancing is
also significant in reducing human mobility during a pandemic
(Courtemanche et al., 2020). Individuals may be encouraged to
take responsibility, voluntarily refrain from social activity, and
stay at home. Persons facing the risk of infection are shown to
make behavioral changes by changing their contact patterns to
avoid illness (Fenichel et al., 2011; Maloney and Taskin, 2020;
Yan et al., 2020).

A report in March 2020 estimated that 3–4 months of
moderate social distancing could save 1.7 million deaths from
Covid-19 in the USA (Greenstone and Nigam, 2020). During
the Covid-19 pandemic, studies show that governmental policies
(Courtemanche et al., 2020; Siedner et al., 2020; Thu et al.,
2020) and voluntary social distancing efforts are effective in
containing the pandemic (Chudik et al., 2020). During the Covid-
19 outbreak, governmental officials and public health authorities
in different countries have employed various social distancing
strategies. For example, countries like the Netherlands, Sweden,
and the UK, have built their strategies more on trust, relying
on their citizens to voluntarily restrict their mobility. Other
countries have taken rigid measures. In Germany, for example,
outdoor activities were allowed whereas Italy, Spain, and France
imposed stricter social distancing. Some East Asian countries
have imposed both strict measures and technological control
(Organization for Economic Co-operation and Development,
2020). Nevertheless, to some extent, all measures rely on the

public’s compliance and responsible mobility behavior (Yan et al.,
2020). Because the infectious disease is transmitted via human
contact, restricting human mobility becomes a primary objective
in public health policies (Fang et al., 2020). These policies have
generally focused on decreasing mobility in public spaces while
encouraging people to stay at home.

Aggregated mobility data collected by private companies
is regarded as a significant source in understanding human
mobility, for assessing the effectiveness of social distancing efforts
and calibrating policies accordingly (Badr et al., 2020; Buckee
et al., 2020). Due to the increase in the usage of smart phones,
unlike the pandemics experienced in the past, it is relatively
easier to quantify the changes in mobility behavior. Various
studies on Covid-19 assess aggregated and anonymized mobility
data collected by Apple (Cacciapaglia et al., 2020), Facebook
(Thakkar et al., 2020), telecom operators (Badr et al., 2020),
and by Google. Google mobility reports have already been used
in studies analyzing mobility trends within countries (Basellini
et al., 2020; Mellan et al., 2020; Vollmer et al., 2020) and for cross-
country comparisons of mobility change. To illustrate, cross-
country comparisons of the mobility data have been studied in
relation to the number of cases and deaths (Yilmazkuday, 2020),
different social distancing policies (Cacciapaglia et al., 2020),
political trust (Bargain and Aminjonov, 2020), and economic
outcomes (Alon et al., 2020).

In considering mobility change, country-specific factors,
such as economic situation, the severity of the pandemic, and
national culture, are all parameters affecting the general public’s
behavior. Regarding the voluntary and mandated distancing
measures taken to regulate physical social interaction between
individuals, this study focuses on culture as the primary factor
influencing mobility behavior. Google mobility reports are used
to quantify how individuals in different countries have reacted
to the pandemic by changing their mobility behavior. Such
behavior is a significant factor determining the course of the
pandemic with important health consequences. Google mobility
reports highlight the cross-national differences in mobility. Thus,
cultural factors seem to be relevant to explain differences in
mobility. Cultural factors may help deal with the everyday reality
of this health threat, provide a meaningful explanation and
ways of expression for this unexpected situation, and prevent
group members from acting in ways that increase contagion
and illness. In line with this argument, as Inman et al. (2017)
note, it is important to understand cultural factors to ensure the
effectiveness of measures for preventing risky health behavior.

There is no unified definition of culture (Unger and Schwartz,
2008) but numerous definitions that define it from various
perspectives (Kroeber and Kluckhohn, 1963; Johnson, 2007).
Nevertheless, culture is generally referred to as a system of
values, beliefs, and symbols (Peacock, 1981) that translates into
behavior and the creation of artifacts (Kroeber and Parsons,
1958). Schwartz (2006, p. 138) views culture as a “rich complex
of meanings, beliefs, practices, symbols, norms, and values
prevalent among people in a society.” The definition implies that
the abovementioned concepts are cultural manifestations. He
argues that it is impossible to directly observe culture whereas
a culture can be analyzed via its manifestations (Schwartz, 2014).
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For him, each society’s value emphasis is the central characteristic
of a given culture and provides a significant subject of study
(Schwartz, 2006).

Cultural values are defined as “shared conceptions of what is
good and desirable in the culture, the cultural ideals,” they are the
“vocabulary of socially approved goals used to motivate action,
and to express and justify the solutions chosen” (Schwartz, 1999,
2011, p. 26, 139). Values define the categories of “dangerous vs.
safe,” “abnormal vs. normal,” “moral vs. immoral.” Values are
interrelated and form systems or hierarchies (Hofstede, 2001, p.
6). Cultural values have a significant role in the functioning of
societies and their social institutions (Knafo et al., 2011). They
are the standards that determine action (de Mooij, 2017), guide
the way individuals, policymakers, and groups select, evaluate,
and explain their conduct. Cultural value emphases are shared
to the extent that social actors such as government leaders,
select the socially accepted conduct and can justify their actions
to other social actors who share these conceptions (Schwartz,
1999). Enacting a total lockdown, mandating various strict social
distancing measures, or expecting voluntary behavioral changes
may be relevant in this regard. These chosen ways of conduct
have to be accepted and justified in terms of the cultural value
emphasis in a given society.

Schwartz categorizes value dimensions as a priori
constructs, formulated as Weberian ideal types. Ideal types
are methodological tools or “artificial” categories that do not
exist in reality but provide a basis for comparison (Weber, 2005,
p. 56). For Schwartz (2011, p. 471), cultural value “orientations
are normative responses; they prescribe how institutions should
function and how people should behave in order to deal best with
the key problems societies face.” While these value orientations
are relatively stable, theymay change when adaptation is required
to new social or environmental conditions (Schwartz, 2006).
Values operate onmultiple layers. In order to explain nation-level
behavioral responses, the appropriate level of analysis is cultural
values (Kasser, 2011).

Taking a functionalist perspective, Schwartz proposes seven
cultural value dimensions designed as bipolar ideal types
depending on the answers to three fundamental questions that
all societies must answer (Schwartz, 2007, 2014, p. 550): Where
are the boundaries between the individual and the group?
How will individuals coordinate to produce while managing
interdependencies between individuals and preserving the social
fabric? How will the management of the appropriation of
natural and human resources take place? Seven cultural value
orientations are formed in relation to these social issues. They
are conceptualized in a circular structure as interdependent
dimensions, depending on conflict or congruence among them.
To be clear, cultural value orientations which are close to each
other in this circle have congruent characteristics, while cultural
value orientations which are remote from each other have
opposing characteristics (Schwartz, 2006; Sagiv et al., 2011). Each
culture is situated along these dimensions.

The dimensions of embeddedness and autonomy form the
poles of a scale that answers the first question on the relation
between the group and the individual. Embeddedness refers to
cultures in which individuals are defined by the collectivity and

whose individual identity is a continuation of this collective
identity. In societies where embeddedness is a core value, it
is important to maintain the status quo and the traditional
social order (Schwartz, 1999, 2011). Embeddedness is related to
“tradition, social order, family security, obedient, reciprocation
of favors” (de Mooij, 2017, p. 449), national security, honoring
elders, and protecting the public image. In societies where
autonomy is a central value, individuality is valued, and people
are encouraged to express themselves as active agents. Autonomy
is further categorized by the intellectual dimension related to
ideas and thoughts and affective dimension related to feelings
and emotions. Affective autonomy refers to valuing positive
affective experiences, such as pleasure and excitement. In groups
where affective autonomy is valued, individuals are free to
seek self-fulfillment through these affective experiences. Affective
autonomy is related to enjoying a varied and exciting life and
seeking pleasure. In societies where intellectual autonomy is
a core value, individuals are encouraged to follow their own
intellectual paths while traits like broadmindedness creativity and
curiosity are valued (Schwartz, 1999, 2006, 2011).

The dimensions of egalitarianism and hierarchy form the
poles that answer the second question. This question is related to
the issue on how societies guarantee “responsible behavior that
will preserve the social fabric.” Egalitarianism is the core value
in societies where individuals recognize each other as equals,
feel responsible toward each other, and voluntarily cooperate in
this respect. It is related to notions such as “world of peace,
freedom, responsible, and helpful.” In hierarchical societies,
however, social coordination is based on ascribed roles and
individuals act according to moral obligations. Social control
is stricter when individuals accept the unequal and hierarchical
distribution of power and resources (Schwartz, 1999, 2006, p. 26
and 31). Power and authority are “expected and accepted” (de
Mooij, 2017). “Cultures high on egalitarianism emphasize such
values as equality, social justice, honesty, and loyalty. Cultures
high on hierarchy emphasize authority, social power, wealth, and
humility” (Schwartz, 2007, p. 54).

The dimensions of harmony and mastery form opposite poles
on the scale that answers the third question—the extent to
which social actors can control and change their environment.
Harmony cultures value harmonizing with and preserving
the social and natural environment. Notions such as “world
of beauty, unity with nature” are central. Mastery cultures
encourage individuals and groups to master, control, and change
their environment, and exploit natural resources to realize their
ends. Values such as peace and environmental protection are
emphasized in cultures high in harmony whereas ambition,
competitiveness, choosing own goals, social recognition, and
courage are valued in cultures high on mastery (Schwartz, 1999,
2014, p. 31; Schwartz and Melech, 2000).

Previous studies have used Schwartz’s cultural orientation
theory as a framework for investigating another public
health problem, namely road safety. Gaygisiz (2010) found
positive links between certain cultural value orientations
(i.e., embeddedness, hierarchy, and mastery) and aggregated
traffic fatality rates and a negative link between traffic
fatality rates and intellectual autonomy and egalitarianism.
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Similarly, Solmazer et al. (2016) showed that traffic fatality
rates are negatively associated with egalitarianism, harmony,
and intellectual autonomy but positively associated with
embeddedness and hierarchy. These studies suggest that
egalitarianism and intellectual autonomy reduce public health
problems whereas embeddedness and hierarchy worsen them.
Mastery and harmony have inconsistent effects.

Consistently, there is also empirical evidence indicating
the relationship between various health behaviors and cultural
value orientation (e.g., Deschepper et al., 2008; Mackenbach,
2014; Gaygisiz et al., 2018). Specifically, Mackenbach (2014)
shows that, in the framework of Schwartz’s cultural orientation
theory, embeddedness was negatively related to taking influenza
vaccination, whereas intellectual autonomy, affective autonomy,
and egalitarianism were positively related to taking influenza
vaccination in elderly population. This study also shows
that there are similar findings for breast cancer screening.
To be precise, embeddedness and hierarchy were negatively
related to breast cancer screening while intellectual autonomy
(non-significant), affective autonomy, and egalitarianism were
positively related to cancer screening. Mastery and harmony
indicate insignificant effects.

Based on these arguments, the present study investigated the
relationship between cultural orientations and mobility change
which is seen as a behavioral response to social distancing
measures during the Covid-19 pandemic. Given the conceptual
framework and above findings, we expected that egalitarianism,
which would be related to making responsible behavioral
adjustments in order to protect self and others who are seen
as equals and intellectual autonomy, to put barriers between
the self and the group in order to prevent infection, would
be positively related to mobility decrease in public space and
increase in staying at home. On the contrary, we expected that
the polar value dimensions of hierarchy and embeddedness to
be negatively related to mobility decrease in public space and
increase in staying at home. Additionally, given the framework
and the uniqueness of pandemic as a health threat that requires
measures to be taken for long periods of time, i.e., minimizing
social activity and maximizing staying at home is required for
days or months, we expected affective autonomy to have a
different effect to that given in the previous literature. Since
affective autonomy involves seeking pleasure and enjoying life,
we expected it to be negatively related to mobility decrease in
public space and increase in staying at home. Nonetheless, we
had no expectations on the relationship between harmony and
mastery dimensions and mobility change.

METHOD

The current study included seven cultural value dimensions
(i.e., harmony, embeddedness, hierarchy, mastery, affective
autonomy, intellectual autonomy, and egalitarianism) from
Schwartz’s framework presenting data collected from school
teachers and students in 75 countries (Schwartz, 2008) and also
data for country-specific mobility change during the Covid-19
pandemic from Google’s website (Google LLC, n.d.). Google

mobility reports are designed to aid public health authorities in
understanding changes in mobility trends during the pandemic
and to see whether policies for staying at home, working from
home, and avoiding public spaces have been successful. This
is expected to provide insights for future policy making. The
data is anonymized and the posted mobility files present charts
that display how mobility trends change over several weeks for
specific geographical areas (Aktay et al., 2020). This data is
collected from location history of mobile devices and aggregated
from users who have turned on their location history settings
(Chan et al., 2020). Google posts reports for over 130 countries
online at intervals of 2–6 days and does not publish a report on a
location or category where statistically significant level of data is
unavailable (Mobility Report CVS Documentation, n.d.).

The reports display how the number of visits and length
of stay in different types of locations change in respect to the
baseline (Bargain andAminjonov, 2020). Google defined a period
prior to the global spread of Covid-19 as baseline and calculated
the percentage change by comparing mobility on a certain date
and the mobility defined as the baseline measure. The baseline
measure for each country refers to its median mobility score
for the respective day between January 3 and February 6, 2020
(Community Mobility Reports Help, n.d.).

Mobility changes for each country in the Covid-19 pandemic
are represented as percentage changes with respect to six major
location categories. These are, grocery and pharmacy (such
as grocery and drug stores), parks (such as “national parks,
public beaches, marinas, dog parks, plazas, and public gardens”)
workplaces, transit stations (“public transport hubs such as
subway, bus, and train stations”), retail, and recreation (such
as “restaurants, cafes, shopping centers, theme parks, museums,
libraries, and movie theaters”). The reports also display mobility
in residential areas which is regarded as the “stay-at-home
measure” (Yilmazkuday, 2020, p. 5).

In public places (“retail, recreation, eateries; groceries,
pharmacies; transit; and parks”), randomly selected four pair
of visits1 in terms of category and location are considered
and reported. In residential areas and workplaces, the “relative
frequency, time and duration of visits” are calculated. For places
of residence, the average amount of time spent at homes in terms
of hours and for workplaces, the number of users who spend
more than 1 h at places of work is calculated and reported (Aktay
et al., 2020, p. 2–3).

The mobility data used in this study for mobility changes
posted by Google are for April 26 and May 7, 2020. These
dates were selected during what might be considered as the
initial stages of the pandemic, when Covid-19 was declared a
pandemic by WHO and had spread throughout most of the
world. On April 26, there were a total of 2,832,750 cases and
205,326 deaths recorded worldwide while, there were a total of
3,714,816 cases and 263,501 deaths on May 7. Also, on April 25,
the date prior to the first selected Google report, all countries that
had available mobility change data and value orientation data
had already reported at least one case (Covid-19-data, n.d.). In

1This does not affect accuracy since for example in the USA 99% of reported users

make three or fewer visits daily (Aktay et al., 2020).
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April, which may be considered the initial stage of the outbreak,
even though Covid-19 had already been declared a pandemic
and most countries suffered worldwide, the study tried to focus
on countries for which the disease became a reality with the
announcement of the first case.

Mobility scores for each country were calculated by taking the
mean of the mobility data from April 26 and May 7, 2020. Gross
Domestic Product (GDP) per capita for 2019, obtained from the
International Momentary Fund’s (IMF) website (International
Monetary Fund, 2019) was used to indicate each country’s
economic situation. Finally, deaths per million and total cases per
million for each country, pertaining to April 25, 2020 and May
6, 2020, which are the days prior to the dates for the mobility
change analysis, were obtained online (Covid-19-data, n.d.). This
data presents total cases and total deaths for each country’s
population. Deaths per million and total cases per million for
these countries were calculated by taking the mean of data from
April 25, 2020 and May 6, 2020. These figures were regarded as
indicators of the severity of the pandemic in each country and
were taken as factors that affected the way the public perceived
the health threat and acted accordingly.

Figure 1 depicts the data integration process after which 69
countries2 were available for analysis. Workplace, transit station,
and retail, recreation, and residential area mobility changes were
assessed in relation to cultural value orientations. All countries
experienced a decrease in mobility except in Taiwan, where mean
workplacemobility slightly increased. Thus, Taiwanwas excluded
from only the analyses pertaining to workplace mobility. All
mobility change data (mean value of respective data for April
26 and May 6, 2020) were then re-formulated as percentage
decrease or increase compared to the baseline measure. Only
workplace, transit station, and retail and recreation mobility
were examined as there was an overall decrease in mobility
compared to the baseline. Residential areamobility was examined
as a percentage increase in staying at home compared with the
baseline measure.

Data Analysis Strategy
Firstly, bivariate correlation analyses were conducted to assess
the relationship between cultural value orientations andmobility,
GDP, and disease severity (total cases per million and total
deaths per million). Due to high correlation between total
cases per million and total deaths per million (r = 0.83),
only total cases per million was used as a measure of severity
in the further analyses (partial correlation and regression
analyses). Secondly, after controlling for GDP and total cases,
partial correlation analyses were conducted to assess the
stability of the observed associations. Before conducting the

2Argentina, Austria, Australia, Belgium, Bolivia, Bosnia and Herzegovina, Brazil,

Bulgaria, Cameroon, Canada, Chile, Colombia, Costa Rica, Croatia, Czechia,

Denmark, Egypt, Estonia, Fiji, Finland, France, Georgia, Germany, Ghana, Greece,

Hungary, Israel, India, Indonesia, Ireland, Italy, Japan, Jordan, Korea South,

Latvia, Macedonia, Malaysia, Mexico, Namibia, Nepal, Netherlands, New Zealand,

Nigeria, Norway, Oman, Pakistan, Peru, Philippines, Poland, Portugal, Romania,

Senegal, Serbia, Singapore, Slovakia, Slovenia, South Africa, Spain, Sweden,

Switzerland, Taiwan, Thailand, Turkey, Uganda, UK, USA, Venezuela, Yemen,

and Zimbabwe.

FIGURE 1 | Data integration process.

sequential regression analysis, multicollinearity was checked
by VIF analysis. This indicated that embeddedness had a
multicollinearity problem since its VIF value was >10 (Kutner
et al., 2005; Paul, 2006). Hence, this variable was excluded from
the sequential regression analyses, as suggested by Tabachnick
and Fidell (2014). After excluding embeddedness, the VIF
analysis showed that all VIF values for the remaining variables
were lower than 5 (Paul, 2006), which indicates that there is no
general problem. Finally, in the sequential regression, the total
case variable was entered in the first step, GDP in the second
step, and cultural orientations except for embeddedness in the
third step.

RESULTS

Descriptive Statistics
Table 1 shows the countries with the largest and smallest mobility
changes. Mobility in retail and recreation and transit stations,

i.e., public transportation, decreased in all cases. Workplace

mobility in general decreased, apart from Taiwan, where it

increased only on May 7 (shown in italics). Staying at home
increased, except for Taiwan, where it decreased (shown in

italics). While grocery and pharmacy shopping, and visits
to parks generally decreased, this varied between countries.
For grocery and pharmacy shopping, mobility increased in
65 countries (94.26%) and 58 countries (84.1%) for April
26 and May 7, respectively. For visits to parks, mobility
decreased in 51 countries (73.9%) and 39 countries (56.5%)
for April 26 and May 7, respectively. Our analyses focused on
domains with decreasing mobility (i.e., retail and recreation,
transit stations, workplace) as well as staying at home,
which increased.

As the descriptive analysis showed that South American
countries mostly had the largest decrease in public space mobility
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TABLE 1 | Largest and smallest percentage increases and decreases for mobility.

Largest decrease Smallest decrease Largest increase Smallest increase

April 26 May 7 April 26 May 7 April 26 May 7 April 26 May 7

RRM −95%

(Peru, Serbia)

−84

(Peru)

−6%

(South Korea)

−7%

(South Korea)

– – – –

GPM −96%

(Peru)

−65%

(Bolivia)

−1%

(Taiwan)

−2%

(Australia,

Egypt,

Switzerland,

Yemen)

73%

(Poland)

34%

(Chechia)

1%

(Norway,

South Korea)

1%

(Brazil, Japan)

PM −95%

(Argentina)

−89%

(Argentina)

−3%

(Belgium)

−8%

(Fiji)

82%

(Sweden)

150%

(Denmark)

4%

(Taiwan)

2%

(Bulgaria)

TSM −93%

(Peru)

−79%

(Jordan)

−5%

(South Korea)

−4%

(South Korea)

– – – –

WM −74%

(Peru)

−83%

(Singapore)

−4%

(Cameroon)

−1%

(South Korea)

– 7%

(Taiwan)

– –

SH – −1%

(Taiwan)

– – 34%

(Bolivia)

48%

(Singapore)

3%

(Chechia)

2%

(South Korea)

RRM, retail and recreation mobility; GPM, grocery and pharmacy mobility; PM, park mobility; TSM, transit stations mobility; WM, workplaces mobility; SH, staying at home. Exceptional

cases are signified in bold.

TABLE 2 | Correlations among study variables.

1 2 3 4 5 6 7 8 9 10 11 12 13

1. Harmony 1 −0.55*** −0.54*** −0.35** 0.22+ 0.59*** 0.28* 0.01 −0.12 −0.07 −0.37*

2. Emb −0.52*** 1 0.38** −0.16 −0.76*** −0.83*** −0.33** −0.09 −0.01 0.01 0.27*

3. Hierarchy −0.55*** 0.55*** 1 0.35** −0.19 −0.47*** −0.31* 0.21+ 0.24* 0.22+ 0.48***

4. Mastery −0.36** −0.09 0.34** 1 0.27* −0.04 −0.13 0.20 0.25* 0.24++ 0.26*

5. AA 0.26* −0.85*** −0.40** 0.19 1 0.61*** 0.02 0.10 0.11 0.08 −0.19

6. IA 0.57*** −0.90*** −0.60*** −0.05 0.75*** 1 0.25* 0.11 0.03 0.03 −0.31*

7. Egalitarianism 0.35** −0.57*** −0.50*** −0.15 0.33** 0.51*** 1 0.11 0.04 −0.05 0.03

8. DRRM 0.06 −0.06 0.10 0.12 0.02 0.09 0.23++ 1 0.81*** 0.85*** 0.72***

9. DTSM −0.09 0.02 0.18 0.21+ 0.03 0.01 0.10 0.83*** 1 0.85*** 0.80***

10. DWM 0.02 −0.10 0.08 0.18 0.11 0.14 0.15 0.86*** 0.84*** 1 0.76***

11. ISH −0.32** 0.25* 0.39** 0.21+ −0.23+ −0.28* 0.07 0.76*** 0.83*** 0.76*** 1

12. Total cases 0.24++
−0.61*** −0.44*** −0.07 0.51*** 0.58** 0.62*** 0.21+ 0.09 0.30* 0.05 1

13. Total deaths 0.31* −0.53*** −0.41** −0.14 0.43*** 0.55*** 0.59*** 0.21+ 0.12 0.22+ 0.02 0.83*** 1

14. GDPpc 0.12 −0.63*** −0.38** 0.00 0.63*** 0.56*** 0.41** −0.17 −0.14 −0.00 −0.21+ 0.65*** 0.43***

Emb, embeddedness; AA, affective autonomy; IA, intellectual autonomy; DRRM, decrease in retail and recreation mobility (percentage decrease in retail and recreation mobility); DTSM,

decrease in transit station mobility (percentage decrease in the transit station mobility); DWM, decrease in workplace mobility (percentage decrease in workplace mobility); ISH, increase

in staying at home (percentage increase in staying at home). Total cases and total deaths data present total cases and total deaths per each country’s population. The results presented

on the right-hand side show the partial correlations among study variables after controlling for GDP and total cases; the results presented on the left-hand side show the bivariate

correlations among study variables. ++p < 0.06 refers to marginally significant results in this study, while +p < 0.10 refers to a tendency, even though the results are accepted as

statistically insignificant.
+p < 0.10; ++p < 0.06; *p < 0.05; **p < 0.01, ***p < 0.001.

for April 26 and May 7. In contrast, public space mobility
primarily increased in Northern Europe, where social distancing
policies promoted voluntary personal measures, and East Asian
countries near China, where the pandemic spread initially.
Singapore is an exception here, although it is important to note
that May 7 is a national holiday in Singapore and workplace
restrictions were also introduced in Jordan on the same day,
explaining why the country has the highest decrease in transit
station mobility on that date (Holidays and Observances Around
the World, n.d.).

Table 2 presents the correlations between the study variables.
Among the cultural value orientations, egalitarianism which is
related to valuing responsible and helpful behavior, cooperation
and equality (Schwartz, 2006) wasmarginally significantly related
to decrease in retail and recreation mobility; despite being
insignificant, mastery which is related to social recognition,
ambition, and competitiveness (Schwartz, 1999) showed a
tendency toward being related to the decrease in transit station
mobility and increase in staying at home. Harmony related
to valuing peace and environmental protection and intellectual
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autonomy related to following own intellectual path, valuing
creativity and curiosity (Schwartz, 2011) were negatively related
to increase in staying at home, whereas hierarchy which is
related to social power, authority, complying with obligations and
embeddedness related to themaintenance of status quo and social
order (Schwartz, 1999, 2011) were positively related to it, and
despite being insignificant, affective autonomy showed a negative
tendency toward being related to it. After controlling for GDP
and total cases, despite being insignificant, hierarchy showed
a tendency toward decrease in retail and recreation mobility
and decrease in workplace mobility. Mastery was marginally
significantly related to decrease in workplace mobility. Both
hierarchy and mastery were positively related to decrease in
transit station mobility. Embeddedness, hierarchy, and mastery
were all positively related to increase in staying at home
whereas harmony and intellectual autonomy were negatively
related to it. Overall, hierarchy has the most powerful effect
on mobility reduction, both generally and for staying at
home specifically.

Regarding the relationship between cultural value orientations
and total cases and deaths per million as indicators of the
severity of Covid-19, harmony3, affective autonomy, intellectual
autonomy, and egalitarianism were positively related to these
measures whereas embeddedness and hierarchy were negatively
related. Total cases per million was positively related to decrease
in workplace mobility, which was also marginally significantly
related to total deaths per million. That is, the higher the total
number of cases and deaths, the less work mobility is in each
country. Both total cases and total deaths were positively related
to decrease in retail and recreation mobility.

Regression Analyses
Four regression analyses were conducted to examine the
relationships between cultural value orientations and changes
in mobility during the Covid-19 pandemic after controlling for
GDP and total cases per million as an indicator of the severity of
Covid-19 in each country. The results are presented in Table 3.

For retail and recreation mobility, model 1 was not
significant4. Despite being insignificant, total cases showed a
tendency toward being related to the decrease in retail and
recreation mobility (β = 0.21, p = 0.088). Model 2 which
included GDP per capita, added significant incremental variance
in explaining decreases in retail and recreation mobility, 1R2 =
0.16, Fchange (1, 66) = 13.16, p = 0.001. GDP was significantly
negatively related to decreases in retail and recreation mobility
(β = −0.53, p = 0.001). Model 3, which included six cultural
orientations, made no significant contribution to the equation.
Only hierarchy was marginally significantly positively related to
decreases in retail and recreation mobility (β = 0.30, p= 0.059).

For transit station mobility, model 1 was not significant.
Total cases were not significantly related to decreases in transit
station mobility. Model 2 which included GDP, added significant
incremental variance in explaining decreases in transit station

3Harmony was marginally significantly related to total cases (p= 0.052).
4Model 1 approached conventional levels of statistical significance, F(1, 67) = 2.99,

p= 0.088.

mobility, 1R2 = 0.07, Fchange (1, 66) = 4.79, p = 0.032. GDP
was negatively related to decreases in transit station mobility (β
=−0.34, p= 0.032). Model 3made no significant contribution to
the equation. That is, none of the cultural variables were related
to the decrease in transit station mobility.

For workplace mobility, model 1 was significant, explaining
9% of the variance, F(1, 66) = 6.59, p = 0.013). Total cases
per million was positively related to the decreases in workplace
mobility (β = 0.30, p = 0.013). That is, as the number of total
cases increases, decrease in workplace mobility also increases.
Model 2, which included GDP per capita, added significant
incremental variance in explaining decline in workplace mobility
[1R2 = 0.07, Fchange(1, 65) = 5.46, p = 0.023]. GDP per capita
was negatively related to the decrease in workplace mobility (β
= −0.35, p = 0.023). Model 3 made no significant contribution
to the equation. None of the cultural variables were positively
related to the decline in workplace mobility.

For staying at home, model 1 was not significant. Total
cases per million in this model was not significantly related
to the increases in staying at home. Model 2 which included
GDP per capita, added significant incremental variance in
explaining the increase in staying at home, 1R2 = 0.11,
Fchange (1, 66) = 7.89, p = 0.007. GDP per capita was
negatively related to the increases in staying at home (β =

−0.43, p = 0.007). Model 3 added significant incremental
variance in explaining the increases in staying at home, 1R2

= 0.26, Fchange(6, 60) = 4.16, p = 0.001. Finally, in model 3,
hierarchy (β = 0.38, p = 0.013) and egalitarianism (β =

0.30, p = 0.039) were positively related to increases in staying
at home.

DISCUSSION

The aim of the present study was to investigate the relationships
between Schwartz’s cultural value orientations and mobility
change during the Covid-19 pandemic as a measure of social
distancing behavior. Mobility change was investigated under four
categories (decrease in workplace mobility, decrease in transit
station mobility, decrease in retail and recreation mobility, and
increase in staying at home).

Descriptive statistics for the pandemic indicate cross-country
differences in its severity. The present study investigated whether
there is a cultural influence on behavioral responses to Covid-
19 pandemic beyond these statistics. Not surprisingly, total cases
per million, as an indicator of the severity of the disease in
each country, was statistically significantly related to decrease
in workplace mobility and showed a tendency toward being
related to the decrease in retail and recreation mobility, despite
being insignificant. This may be because, as the number of
people diagnosed with Covid-19 increases, countries take more
precautions, such as closing workplaces and cafeterias, to reduce
mobility while certain services waver due to decreased customer
demand. Interestingly, the statistics measuring the country
specific severity of Covid-19 was generally unrelated to mobility
changes, except for abovementioned effects.

Frontiers in Psychology | www.frontiersin.org 7 April 2021 | Volume 12 | Article 57819064

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


Atalay and Solmazer Cultural Values and Changes in Mobility

TABLE 3 | Model summary of sequential regression analysis examining relationships between cultural value orientations and mobility changes in the Covid-19 pandemic

after controlling for total cases and GDP.

DRRM DTSM DWM ISH

β 1R2 β 1R2 β 1R2 β 1R2

Step 1 0.04+ 0.01 0.09* 0.00

Cases 0.21+ 0.09 0.30* 0.05

Step 2 0.16** 0.07* 0.07* 0.11**

GDP −0.53** −0.34* −0.35* −0.43**

Step 3 0.10 0.11 0.08 0.26**

Harmony 0.04 −0.08 0.04 −0.14

Hierarchy 0.30++ 0.27 0.25 0.38*

Mastery 0.10 0.13 0.16 0.11

AA 0.04 0.10 −0.01 −0.07

IA 0.16 0.12 0.15 −0.11

EGA 0.24 0.19 0.00 0.30*

DRRM, decrease in retail and recreation mobility (percentage decrease in the retail and recreation mobility); DTSM, decrease in transit station mobility (percentage decrease in the transit

station mobility); DWM, decrease in workplace mobility (percentage decrease in the workplace mobility); ISH, increase in staying at home (percentage increase in staying at home); AA,

affective autonomy; IA, intellectual autonomy; EGA, egalitarianism. +p < 0.10; *p < 0.05; **p < 0.01. Embeddedness was excluded from the analyses due to multicollinearity. Total

cases data present total cases per each country’s population. ++p < 0.06 refers to marginally significant results in this study, while +p < 0.10 refers to a tendency, even though the

results are accepted as statistically insignificant.

As an indicator of each country’s economic situation, GDP
per capita was related to mobility change. Intuitively, as the
stronger a country’s economic situation is, the more it can
transfer resources to interventions in the Covid-19 pandemic,
such as for strategies to reduce mobility in the public space.
Surprisingly, however, the effect of GDP was in the opposite
direction to that predicted. Specifically, we found that GDP per
capita was negatively related to all types of mobility reduction.
This finding contradicts previous studies on various public health
problems (e.g., Özkan and Lajunen, 2007; Solmazer et al., 2016),
which show that the economy has a strong beneficial effect
on public health problems. The present study documented a
negative relationship between hierarchy and GDP per capita. The
argument that the negative correlation between GDP per capita
and mobility change may be partially interpreted as an effect
of hierarchy was tested in the additional regression analyses5 in
which cultural value orientations were entered in the first step,
the number of total cases was entered in the second step, and
GDP was entered in the final step.

The results showed that GDP has a unique effect on human
mobility behaviors (see Appendix A). It is important to note
that, despite being insignificant, we found only a tendency for
negative relationship between GDP per capita and increase in
staying at home implying that in the countries with higher
GDP per capita, individuals did not stay at home as much
as individuals in countries with a lower GDP per capita. The

5Four additional regression analyses were conducted to examine the relationships

between GDP and changes in mobility during the Covid-19 pandemic after

controlling for total cases per million and cultural value orientations to explore

the unique effects of GDP and total cases on social distancing. The results

are presented in Appendix A. The results indicated that total cases influenced

workplace mobility after controlling for cultural value orientations. In addition,

GDP influenced social distancing independently from total cases and the cultural

value orientations.

effect of GDP per capita on staying at home was strengthened
in the regression analyses, implying that there is a suppression
effect (Tabachnick and Fidell, 2014). Hence, this result should be
interpreted cautiously. In addition, as discussed by Özkan and
Lajunen (2011), economic situation may affect various variables
including car ownership, quality of public transportation, open
(green) space quality, population both directly and indirectly.
These variables may explain the unexpected effect of GDP
on human mobility behaviors. To illustrate, the country’s
with stronger economies may have larger open green space
that enables different social functioning; thus, more mobility
behaviors may be observed. This finding may be relevant to the
initial disease outbreak and can be explored by further studies
on the relationship between economy and mobility during
the pandemic.

Surprisingly, the results suggest that hierarchy is the most
important cultural value encouraging adaptive responses to the
pandemic, such as for staying at home and avoiding public
spaces. Specifically, hierarchy was marginally significantly and
positively related to mobility reduction in retail and recreation
after controlling for the economy and severity of disease. It was
also positively related to increased staying at home. This indicates
that, faced with health threat like a pandemic, culture can
impose “socially responsible behavior” (Schwartz and Melech,
2000, p. 236). In the present study, mobility behavior during an
unexpected and unprecedented Covid-19 pandemic (Lee et al.,
2020) may be motivated by the actions of passively compliant
individuals compelled to follow the rules imposed by respected
authorities or they may be more inclined to alter their behavior
according to the suggestions of authorities.

According to Kagitçibaşi and Cemalciler (2018), there
may be a preference following natural disasters for an
autocratic rather than democratic leader. Cohen et al. (2004)
found that mortality salience leads individuals to assess
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a relationship-oriented leadership candidate who embodies
egalitarianism more negatively and prefer charismatic and
task-oriented leadership6 rather than relationship-oriented
leadership. Consistent with their model, Jost et al. (2003, p. 366)
assert that “several specificmotives relating to themanagement of
fear and uncertainty are associated with the ideology of political
conservatism.” Jost et al. (2007) found that both uncertainty
and threat increased political conservatism. Jost et al. (2003)
argued that political conservation has two main dimensions,
namely reluctance to change and approval of inequality. Since
societies that value hierarchy emphasize authority and acceptance
of inequality (Schwartz, 2007), these arguments seem to be
relevant for hierarchy. Thus, it seems plausible that the Covid-
19 pandemic creates uncertain conditions that make mortality
salient; hence, uncertainty and the threat of dying may make a
hierarchy cultural orientation more adaptive in responding to
the pandemic.

Another possible explanation for this interesting finding
concerns worry, defined as “a distributing cognition that a state of
an object (macro or micro) in some domain of life (health, safety,
etc.) will become (become more, or remain) discrepant from its
desired state” (Schwartz et al., 2000, p. 311). Generally, results
confirm that people in countries that value more hierarchy and
less egalitarianism worry more about the self and in-groups. This
is referred to as micro worry (e.g. “someone close to me being
infected with AIDS”). On the other hand, people in countries
with high egalitarianism worry more about their society and
the world in general. This is called macro worry (e.g. “outbreak
of a nuclear war”). Overall, egalitarianism is related to less
micro worry but more macro worry while the reverse is true
for hierarchy (Schwartz and Melech, 2000, p. 222). Extending
this finding to the Covid-19 pandemic, it seems plausible that
countries valuing hierarchy have more micro worries, such as
someone close to me being infected with the Covid-19, whereas
countries valuing egalitarianism have more macro worries like
the outbreak of Covid-19. Just as these worries have different
cultural origins, they may affect different outcome variables, such
as mobility reduction. Specifically, the micro worries of people
in societies that value hierarchy may encourage them to behave
more adaptively to the pandemic.

This surprising result contradicts a previous study on road
safety, which indicated that hierarchy decreases safety (Gaygisiz,
2010; Solmazer et al., 2016). Gaygisiz (2010) suggested that
people in hierarchical societies may be less compliant with traffic
regulations and rules since they think that these do not apply
equally to everyone due to social hierarchy. Her results also
showed that the detrimental effect of hierarchy was strengthened
by lower governance quality. It thus seems plausible that people
in societies characterized by hierarchy respect regulations, rules,
and suggestions from the authorities related to the Covid-19
pandemic more since they regard them as applicable to everyone,
along with strong enforcements, which are valid for everyone.

As predicted, we found that egalitarianism was positively
related to increased staying at home in the regression. However,

6At this point, it is important to note that there is a preference for task-oriented

leaders in both the control and mortality salience conditions.

the bivariate and partial correlations between egalitarianism
and increased staying at home after controlling for GDP and
total cases per million suggest that there is no relationship
between them. Rather, adding another cultural orientation to
the equation enhances the importance of egalitarianism by
reducing irrelevant variance in egalitarianism,meaning that there
is a suppression effect (Tabachnick and Fidell, 2014). Hence,
this result should be interpreted cautiously. Egalitarianism,
the opposite ideal type to hierarchy—which in this study
found to be the primary factor affecting mobility—is also a
cultural value related to interdependencies between individuals.
Even though egalitarianism, which is associated with an active
interest in the welfare of all people, with an emphasis on
equality (Schwartz, 2006), was expected to have a positive
relationship with adaptive behavioral response to the Covid-19
pandemic, the findings suggest it is not a completely functional
adaptive response. This may be because this pandemic is a
unique public health emergency, unexpected by the public.
The governmental response in societies that value hierarchy
may have tended toward imposing strict measures followed by
public compliance whereas governmental policies in societies
that value egalitarianism may not have communicated the
appropriate message to prompt compliance and responsible
voluntary behavior. Countries need to employ culture bound
social distancing measures. Thus, in egalitarian cultures, it is
important to stress the importance of protecting both oneself
and other people while prioritizing personal responsibility and
caring for others as well as equality and social justice (Schwartz,
2006).

The findings have several implications. In general, the
study revealed that countries’ cultural value orientations have
influenced mobility reduction during the Covid-19 pandemic. As
Gaygisiz et al. (2018) suggest regarding antibiotics use, policy
makers may use such findings to create more effective public
health strategies for behavioral change and interventions for
mobility reduction. There are some limitations in this study
that need to be considered. The most important limitation
concerns Google mobility data. This data is only collected
from smart phone owners7 who have turned on their Google
location history. The location accuracy may also vary between
regions and for urban and rural places. The second limitation
is that the relationship between societal value orientation and
mobility reduction was tested at a national level. This could
lead to the ecological fallacy, defined as “the confusion between
within-system and between-system correlations” (Hofstede,
2001, p. 16). The third limitation is that although the selected
days were while the disease was spreading actively to affect most
of the world and that at least one case is reported by all countries
under analysis, there are big differences between countries in
terms of the severity of the disease. At this point, it is important
to keep in mind that the present study used the severity of the
disease as a control variable and reported the effects of cultural
values after controlling for this variable. Despite this, there may
be an interaction effect between cultural value orientations and
severity of the pandemic such that cultural value orientations
are associated with change in mobility when the severity of
the pandemic is high but not when the severity is low. Hence,
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our analyses may not reveal cultural differences across countries
where the severity of the pandemic is relatively low. Future
studies could test this interaction effect between cultural value
orientations and severity of the pandemic. The fourth limitation
is that the mobility data is limited to 2 days. The final limitation
is that these findings represent a short-term response to the
pandemic. Different cultural values may be more effective in
dealing with the pandemic in the long term.

Despite these limitations, we believe that this study
contributes to the literature by showing the effects of cultural
value orientations on social distancing behavior in the initial
stages of the Covid-19 pandemic. A study investigating the
relationship between Hofstede’s cultural dimensions and cross-
country changes in mobility on March 29, 2020 was published
very recently (Huynh, 2020). However, as far as we are aware, our
study is the first to analyze the relationship between Schwartz’s
cultural orientations and mobility during this pandemic, thereby
providing a basis for understanding motivation in staying at

7See Maloney and Taskin (2020, p. 17–18) who consider this limitation for using

Google mobility data and provide a table for smartphone coverage in 50 countries.

home. Our findings may thus be taken into consideration when
designing country specific social distancing measures.
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APPENDIX A

TABLE A1 | Model summary of sequential regression analysis examining relationships between GDP and mobility changes in the Covid-19 pandemic after controlling for

cultural value orientations and total cases.

DRRM DTSM DWM ISH

β 1R2 β 1R2 β 1R2 β 1R2

Step 1 0.14 0.11 0.10 0.3**

Harmony 0.12 –0.01 0.04 –0.12

Hierarchy 0.32+ 0.29 0.25 0.38*

Mastery 0.14 0.16 0.17 0.12

AA –0.14 –0.04 –0.07 –0.15

IA 0.16 0.10 0.24 –0.07

EGA 0.33* 0.23 0.18 0.41**

Step 2 0.02 0.00 0.08* 0.03

Cases 0.21 0.09 0.41* 0.25

Step 3 0.13** 0.07* 0.06* 0.04*

GDP –0.56** –0.41* –0.36* –0.32*

DRRM, decrease in retail and recreation mobility (percentage decrease in retail and recreation mobility); DTSM, decrease in transit station mobility (percentage decrease in the transit

station mobility); DWM, decrease in workplace mobility (percentage decrease in the workplace mobility); ISH, increase in staying at home (percentage increase in staying at home); AA,

affective autonomy; IA, intellectual autonomy; EGA, egalitarianism. +p < 0.10; *p < 0.05; **p < 0.01. Embeddedness was excluded from the analyses due to multicollinearity. Total

cases data present total cases per each country’s population. +p < 0.10 refers to a tendency, even though the results are accepted as statistically insignificant.
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How can we effectively promote the public’s prevention of coronavirus disease 2019
(COVID-19) infection? Jordan et al. (2020) found with United States samples that
emphasizing either self-interest or collective-interest of prevention behaviors could
promote the public’s prevention intention. Moreover, prosocially framed messaging
was more effective in motivating prevention intention than self-interested messaging.
A dual consideration of both cultural psychology and the literature on personalized
matching suggests the findings of Jordan et al. (2020) are counterintuitive, because
persuasion is most effective when the frame of the message delivered and the recipient
of the message are culturally congruent. In order to better understand the potential
influence of culture, the current research aimed to replicate and extend Jordan et al.
(2020) findings in the Japanese context. Specifically, we examined the question (1)
whether the relative effectiveness of the prosocial appeal is culturally universal and
robust, (2) which types of ‘others’ especially promote prevention intention, and (3) which
psychological mechanisms can explain the impact of messaging on prevention intention.
In Study 1 (N = 1,583), we confirmed that self-interested framed, prosocially framed,
and the combination of both types of messaging were equally effective in motivating
prevention intention. In Study 2 (N = 1,686), we found that family-framed messaging
also had a promoting effect similar to that from self-interested and prosocial appeals.
However, the relative advantage of prosocial appeals was not observed. Further, a
psychological propensity relevant to sensitivity to social rejection did not moderate the
impact of messaging on prevention intention in both studies. These results suggest
that since engaging in the infection control itself was regarded as critical by citizens
after public awareness of COVID-19 prevention has been sufficiently heightened, for
whom we should act might not have mattered. Further, concerns for social rejection
might have had less impact on the prevention intentions under these circumstances.
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These results suggest that the relative advantage of a prosocial appeal might not be
either culturally universal or prominent in a collectivistic culture. Instead, they suggest
that the advantages of such an appeal depends on the more dynamic influence of
COVID-19 infection.

Keywords: COVID-19, persuasion, messaging, self-interest, collective-interest, culture

INTRODUCTION

The coronavirus disease 2019 (COVID-19) pandemic poses
an enormous threat to our lives. As it is highly contagious,
successfully motivating the public to actively engage in
preventing infection is key to slowing down interpersonal
transmission. To manage the pandemic and its impact, it is
imperative to elucidate an effective intervention strategy that
promotes individual infection prevention behaviors supported by
behavioral and social sciences (Van Bavel et al., 2020).

Accordingly, some scholars have suggested that not only
self-interested framed messaging (i.e., highlighting the threat
to themselves and encouraging prevention behaviors), but also
collective-interested framed messaging (i.e., highlighting the
threat to others or the community and encouraging prevention
behaviors) can motivate the public’s prevention behaviors
(Capraro and Barcelo, 2020; Jordan et al., 2020; Pink et al., 2020;
Sasaki et al., 2020; Heffner et al., 2021). Some studies have directly
compared the effectiveness of those messages on prevention
intentions, suggesting the relative advantage of prosocially
framed messaging (Capraro and Barcelo, 2020; Jordan et al., 2020;
Sasaki et al., 2020). Specifically, Jordan et al. (2020) conducted
experiments in the early stage of the COVID-19 pandemic (i.e.,
March 14–16, 2020) and the later stage (i.e., April 17–30) with
United States samples. They found that participants assigned
to either public (i.e., exposed to the message emphasizing the
public benefit of prevention) or personal+ public condition (i.e.,
exposed to the message emphasizing both personal and public
benefits of prevention) showed greater intention to engage in
prevention behaviors than those assigned only to the personal
condition (i.e., exposed to the message emphasizing the personal
benefit of prevention) in the earlier set of studies. However, no
differences in the effectiveness of self-interested versus prosocial
appeals were observed in the later set of studies. Despite
the inconsistent results on the relative advantage of prosocial
appeals, exposure to the message was more effective in increasing
prevention intention than baselines.

Although these findings provide great insights into how
to confront COVID-19, they simultaneously raise some
questions: whether the relative effectiveness of the prosocial
appeal is culturally universal and robust, which types of
“others” especially promote prevention intention, and which
psychological mechanisms can explain the impact of messaging
on prevention intention.

Regarding the first question, most of these studies were
examined in Western, educated, industrialized, rich, and
democratic samples (except Sasaki et al., 2020). Results obtained
from an extremely narrow cultural population do not necessarily

ensure similar results in a broader population. Cross-cultural
studies find that people in individualistic/collectivistic cultures
show different psychological processes, such as self-construal,
the nature of relationships with others, and cognitive style (e.g.,
Triandis, 1995; Oyserman et al., 2002). In individualistic cultures,
the core element is the individual. Individuals are independent of
one another and detached from their collectives. Conversely, in
collectivistic cultures, the core element is the group. Individuals
are seen as fundamentally bound in groups and associated
through their group memberships. This cultural dimension is
considered influential in exploring the cross-cultural differences
across various countries and regions. Thus, researchers should
continue to investigate the cross-cultural universality and
robustness of findings across different cultural contexts.

Previous literature in the domains of marketing and health
communication demonstrates that persuasion is most effective
when the frame of the message delivered and the recipient
of the message are culturally congruent (see Rodrigues et al.,
2018; Teeny et al., 2020, for a review). For instance, Uskul
and Oyserman (2010) find that European Americans who
were primed for individualism were more likely to accept the
message when it focused on individual physical consequences.
In a similar vein, the message was more persuasive when
Asian Americans who were primed for collectivism received a
message focused on relational obligation. Spina et al. (2018)
demonstrates that, when Latina women were exposed to a family-
focused message, collectivistic and familial values positively
predicted intentions to undergo cervical cancer screening,
whereas these values did not predict intentions among those
who were exposed to the self-focused message. Considering
the literature on personalized matching, the findings of Jordan
et al. (2020) may be counterintuitive. That is, we can predict
that the self-interested framed messaging would be more
effective than collective-interested framed messaging among
American samples, among which individualism is relatively
prevalent. However, the effect of collective interest–framed
messaging would be greater than self-interest–framed messaging
among Japanese samples, among which collectivism is relatively
dominant. One study that investigated the impact of self-
interested framed messages and prosocially framed messages
on COVID-19 prevention with a Japanese sample showed
mixed results (Sasaki et al., 2020). In their study, although
altruistic messaging (i.e., emphasizing the threat to close
others and encouraging prevention behaviors) partially amplified
prevention intentions, the self-reported behavioral changes for
prevention were not actually observed when measured after the
experimental intervention. In contrast, most of the messages (i.e.,
altruistic, self-focused, and altruistic + self-focused) decreased
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the frequency of some of the prevention behaviors. Therefore,
we cannot conclude whether prosocially framed messages
are more effective than self-focused ones universally or the
relative advantage of specific framed messaging would vary
across cultures.

With respect to the second question, although there are
multiple types of interpersonal relationships, those that could
lead to prevention behaviors more effectively remain unclear.
Considering the practical significance of the messaging, it is
beneficial to examine whether different types of “others” affect
the effectiveness of the message. Indeed, some scholars argue
that the effect of family-framed messaging should be explored
in future research (Everett et al., 2020; Jordan et al., 2020).
However, it does not answer how effective the message may be
if it specifically focuses on the benefits to one’s own family. It
is not surprising that emphasizing the benefits to one’s loved
ones may motivate one to act for their sake, an idea also
endorsed by evolutionary psychology (e.g., Krupp et al., 2008).
Korchmaros and Kenny (2001) demonstrate that individuals
were more willing to act altruistically toward others with whom
they shared a higher degree of genetic relatedness. Madsen et al.
(2007) support this notion by experimentally assessing the impact
of kinship on altruistic behavior. They suggest that people act
more altruistically toward more biologically related individuals.
These arguments suggest that family-framed messaging would
motivate people’s prevention intentions more strongly than any
other condition.

Regarding the third question, little is known about the
psychological mechanism underlying the relative effectiveness
of prosocial appeals. One potential mechanism may be relevant
to the prosocial emotional process: empathy for other people.
People often act for the welfare of others regardless of their
closeness in terms of their relationships. Caring for both self- and
collective interest is supposed to be a fundamental human motive
(e.g., Fehr and Fischbacher, 2003). This notion is supported
by some empirical literature in which empathy is related to
COVID-19 prevention behaviors (Christner et al., in press;
Lunn et al., 2020; Pfattheicher et al., 2020). Thus, exposure to
social relation cues may have activated empathy toward others,
leading individuals to engage in collective-interested behavior
(i.e., prevention behavior) during the COVID-19 pandemic.
Here, we consider that messages highlighting the importance of
prevention behavior to protect others might potentially deliver
another cue that is relevant to acting as a responsible citizen
for the community and sanctions against deviance. That is, the
prosocial message may act as a cue to make the individual aware
of adherence to social norms.

Social scientists repeatedly demonstrate that social norms
often dictate individual judgments and behaviors (e.g., Cialdini
and Goldstein, 2004). The strength of social norms varies across
cultures. More specifically, nations in East Asia have strict social
norms and punishments for norm violations, and those in North
America have weaker norms and are more tolerant of deviance
(Gelfand et al., 2011, 2017). Supporting this notion, Nakayachi
et al. (2020) reveal that perceived social norms were associated
with the frequency of mask wearing more strongly than the
motivation to reduce the risk of infection for the self and others

in the Japanese sample during the COVID-19 pandemic. In
contrast, Bilancini et al. (2020) show, with a sample from Italy,
where individualism is relatively more prevalent and norm-
deviance is more permissive (Gelfand et al., 2011), that there
was no significant effect of making a specific type of norm (e.g.,
descriptive norm, injunctive norm) more salient to ensure careful
attention and comprehension of the information about behaviors
recommended by the administration. Thus, the effectiveness of
prosocially framed messaging might be attributed not only to
the activation of prosocial motives as a moral actor, but also the
motive of avoiding social rejection due to a lack of adherence to
normative behaviors in the immediate community.

If prosocial appeals induce one’s sense of compliance to
perceived social norms, the impact of the other-focused message
on prevention behavior should be more pronounced among
individuals who are more susceptible to social rejection.
Previous literature suggests that there is a cultural variation in
rejection sensitivity. Specifically, in line with the aforementioned
arguments by Gelfand et al. (2011), East Asians show a
greater extent of interpersonal rejection sensitivity than North
Americans (e.g., Yamaguchi et al., 1995). Yuki and Schug (2020)
explain the cultural difference in this psychological tendency via
a social-ecological factor: relational mobility. Relational mobility
is defined as the number of opportunities people have in a
given society or social context to select new relationship partners
when necessary (Yuki et al., 2007). Some studies confirm that
individuals in a low relational mobility society are likely to
be more sensitive to interpersonal rejection (Sato et al., 2014;
Lou and Li, 2017). In societies with low relational mobility,
as individuals are embedded in relatively fixed social networks,
they are driven to monitor social cues and social norms so that
they can behave appropriately and minimize the possibility of
being rejected from the current social relationship (Yuki and
Schug, 2020). Drawing on the cultural variation of rejection
sensitivity, if this psychological propensity is combined with the
relative advantage of prosocial appeals, it should be prominent,
especially among East Asians. Thus, attempts to investigate this
hypothesis could be crucial to unpack the cultural mechanism
of the relative effectiveness of prosocially framed messaging on
prevention behaviors.

THE PRESENT RESEARCH

The current research has three primary purposes. First, we
examined the cultural universality and robustness of the findings
of Jordan et al. (2020), which verified the relative advancement of
prosocially framed over self-interested framed messages in non-
White samples. Second, we sought to extend their findings by
examining another type of “other”-focused message. Third, we
aimed to reveal one of the psychological mechanisms underlying
the relative effectiveness of prosocial appeals.

Specifically, Study 1 was designed to directly replicate previous
studies conducted in the United States. In Study 2, we tested
the effect of family-framed messaging (i.e., emphasizing the
COVID-19 threat to the family) on prevention intentions. We
further explored whether the messaging effects were moderated
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by participants’ perceptions of relational mobility. Moreover,
we also measured an individual’s fear of negative evaluation
from others (FNE) as an individual difference in rejection
sensitivity so that we could explore its moderating effect more
directly. Yuki and Schug (2020) indicate that the extent of
perceived relational mobility differs not only between major
regions (e.g., North America vs. East Asia) but also within
the same country (e.g., urban vs. rural). Here, the comparison
between the North American and East Asian samples appears to
be convenient for hypothesis verification. However, the current
COVID-19 situation differs greatly across countries. Given this
situation, testing the moderating role of relational mobility on
the relationship between messaging and prevention intention by
comparing samples from two different countries may involve
the challenge of ruling out potential confounding factors. Hence,
we sought to test the hypothesis only with Japanese citizens
living in Japan because the current situation of infection did not
differ significantly.

Furthermore, to eliminate the alternative explanation of
the previous findings that prosocially framed messages merely
induced socially desirable responses, we measured the social
desirability score and attempted to control the potential
confounding effect of social desirability bias. The experimental
material, items, and raw data are available through the Open
Science Framework1. All analyses were performed using HAD
16.302 (Shimizu, 2016).

STUDY 1

In Study 1, we attempted to replicate the Jordan et al. (2020)
findings in the later stage (i.e., May 22–23, 2020) of the first
wave of the pandemic in the Japanese context. The situation in
Japan at that time was as follows: The number of confirmed
cases was more than 16,000, and deaths were fewer than 800.
The nationwide declaration of a state of emergency was lifted
except in a few prefectures (i.e., Hokkaido, Saitama, Chiba,
Tokyo, and Kanagawa).

Method
Participants
We recruited Japanese citizens living in Japan aged over 18 years
via a Japanese crowdsourcing service, CrowdWorks2 from May
22 to May 23, 2020. We obtained 1,627 participants in exchange
for 100 JPY (roughly US$0.93). Forty-two participants failed
an attention check question (ACQ; Oppenheimer et al., 2009;
“Please select option 7 for this item”), and two participants
did not identify themselves as Japanese. After excluding these
participants, we included 1,583 participants in the final analysis
(male = 574, female = 1,009, Mage = 37.90, SD = 10.01).

Of the sample, 49.34% were married, the average number
of children was 0.63 (SD = 0.97), and 67.78% were currently
employed (40.18% were others, 9.92% were service industries,
and 7.58% were manufacturing). Responses were obtained

1https://osf.io/m2hu9
2https://crowdworks.jp

from citizens of all 47 prefectures although the percentage
of participants from prefectures with large populations
was relatively high (Tokyo = 15.67%, Kanagawa = 9.10%,
Osaka = 7.71%).

To test the effect of message framing (i.e., personal vs. public
vs. personal + public vs. control) on the prevention intention
and perceived threat of COVID-19, a one-way ANOVA was
employed. A power analysis using G∗Power 3.1 (Faul et al.,
2007) showed that the required sample size was 1,096 to detect
a small main effect (i.e., f = 0.10) with α = 0.05 and power
(1 − β) = 0.80. We also tested the hypothesized interaction
between condition and either relational mobility or FNE on
prevention intention. A power analysis showed that 1,095 was
required to detect a small interaction effect (i.e., f = 0.10) in
either a 4 (condition: personal vs. public vs. personal + public
vs. control) × 2 (relational mobility: high vs. low) between-
factorial design ANOVA or a 4 (condition: personal vs. public vs.
personal + public vs. control) × 2 (FNE: high vs. low) between-
factorial design ANOVA with α = 0.05 and power (1− β) = 0.80.

Procedures
Similar to the Jordan et al. (2020) study, participants were
randomly assigned to one of four experimental conditions,
which consisted of a control condition (involving no treatment)
and the three treatment conditions (personal, public, and
personal + public). Consent from all participants was obtained
prior to the experiment, after which we began by exposing
participants in the treatment conditions to the relevant
treatment. Participants in the control condition advanced to
the items to measure prevention intentions immediately after
the consent form.

In all three treatments, participants were presented with
three slides with illustrations and text explanations in sequence.
Drawing on public information from the Line News (2020),
Ministry of Health, Labour and Welfare (2020), and the
Prime Minister’s Official Residence (2020), the authors created
slides to explain the current situation regarding COVID-193.
The slides briefly explained basic information about COVID-
19, and participants were asked to read them carefully. The
illustrations and text explanations in the slides were identical
across treatments; only the message aimed at participants and
shown in the third slide varied across treatments (Figure 1). To
ensure that the message content was delivered to participants, the
message was written in red and bold, and the subject of the action
(i.e., personal or community) was underlined. The messages for
each treatment were as follows:

Personal: Not following these steps puts your life in danger. Do what
you can to keep yourself safe!

Public: Not following these steps puts the lives of
those in the community in danger. Do your part to keep the
community safe!

3The pictogram used in the slides was developed by the Hokkaido government
to encourage citizens’ infection control (http://www.pref.hokkaido.lg.jp/ss/tkk/
0514pictogram.htm).
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FIGURE 1 | Messages shown in each treatment.

Personal + Public: Not following these steps puts your life and
lives of those in the community in danger. Do what you can to keep
yourself safe and do your part to keep the community safe!

After the participants were exposed to the slides, we
presented four questions about the content of the slides and
indicated that they select the correct option for each question.
These were prepared to confirm whether the participants had
concentrated on and accurately understood the information
earlier. If the participants failed to complete any one of these
questions, they were supposed to be exposed to the slides
again. That is, the participants who failed to answer any
question were obliged to read the slides until they completed
all four questions. In the fourth question, participants were
asked to answer about the correct message displayed on the
last slide (See supplementary information in OSF for details).
Therefore, answering this question correctly indicated that
participants could understand and remember the experimental
treatment accurately. In addition to the ACQ, these procedures
were adopted to eliminate satisficing (Krosnick, 1991), which
refers to behaviors by which participants complete survey
questions without sufficient cognitive effort. Some studies have
documented that satisficing could deteriorate the quality of
data and distort the results (Miura and Kobayashi, 2016,
2019). Thus, we included items and procedures designed to
minimize satisficing.

Measures
Prevention intentions
Participants reported their intentions to engage in a series of
15 prevention behaviors (e.g., “To avoid going to places with
poor ventilation”) on a 0–100 scale (0 = strongly disagree,

50 = neither agree nor disagree, 100 = strongly agree). These
items consisted of several categories on infection prevention
(e.g., personal hygiene, interpersonal contact, social distancing,
and self-isolation). The items were created by the authors by
referring to the items used in a national survey conducted
by the Japanese Ministry of Health, Labor and Welfare and
the LINE corporation, and behavior patterns introduced as
the “new lifestyle” by an expert meeting on COVID-19 in
Japan. To create a prevention intention score (α = 0.930),
we calculated the average of the 15 items. Higher scores
indicated that participants intended to engage in more prevention
behaviors hereafter.

Perceived threat of coronavirus
We measured the perceived personal threat (i.e., a threat to
the participant; α = 0.880), family threat (to the participant’s
family; α = 0.937), and public threat (to the community;
α = 0.927) with two items for each type of threat created
by the authors. These items were presented to participants in
a fixed order. Participants indicated their perceived threat to
themselves (e.g., “Considering the impact on yourself, to what
extent are you afraid of contracting the new coronavirus?”),
threat to their family (e.g., “Considering the impact on your
family, to what extent are you afraid of contracting or spreading
the new coronavirus?”), and threat to the community (e.g.,
“Considering the impact on your community, to what extent are
you afraid of contracting or spreading the new coronavirus?”)
on a 0–100 scale (e.g., 0 = not at all, 50 = to a moderate
extent, 100 = to an enormous extent). Higher scores indicate
that the participants perceived a greater threat of coronavirus
for each target.
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Relational mobility
Participants indicated their perceptions of the relational mobility
of their immediate society (e.g., “They have many chances to
get to know other people.”) on a 6-point scale (1 = strongly
disagree to 6 = strongly agree) with the Relational Mobility Scale
(Yuki et al., 2007). We calculated the average of the 12 items
to create a relational mobility score (α = 0.835). Higher scores
indicated that participants perceived more flexibility in the nature
of interpersonal relationships in their immediate society.

Fear of negative evaluation from others
Participants reported their social-evaluative anxiety (e.g., “Even
though I know that it doesn’t matter what people think, I
worry about what people think about me”) on a 5-point scale
(1 = strongly disagree to 5 = strongly agree) with the short
version of the Fear of Negative Evaluation Scale for Japanese
(Sasagawa et al., 2004). We calculated the average of the 12 items
to create an FNE score (α = 0.949). Higher scores indicated
that participants showed greater anxiety about being evaluated
negatively by others.

Social desirability
Participants completed the Japanese version of the Balanced
Inventory of Desirable Responding (e.g., “I don’t regret the
decisions I’ve made.”; BIDR-J; Tani, 2008) on a 7-point scale
(1 = strongly disagree to 7 = strongly agree). Here, this scale does
not mean participants’ tendency to view the issues at hand as
socially desirable, but rather a personality tendency to respond
in more socially desirable ways generally. To create a composite
measure of social desirability, we averaged the responses for
24 items (α = 0.805). Higher scores reflected higher levels of
social desirability.

Demographic variables
We recorded participants’ demographic information. Specifically,
participants reported their age, gender, marital status, number of
children, current employment status, occupation, and residential
area. In addition, their personal health conditions and health
conditions of the family were recorded (see supplementary
information in OSF for details).

Results
Prior to analyzing the effect of messaging, we checked whether
several demographic characteristics relevant to dependent
variables differed between conditions. A one-way ANOVA
revealed that there were no significant differences in the
mean age between conditions, F(3,1579) = 0.99, p = 0.395,
η2

p = 0.002, 95% CI [0.000, 0.007]. Neither gender ratio
(χ2[3, N = 1583] = 3.89, p = 0.273) nor residential area
(χ2[138, N = 1583] = 118.81, p = 0.880) showed significant
bias between conditions. In addition, a significant imbalance
between conditions on participants’ personal health condition
(i.e., number of chronic diseases associated with COVID-19
aggravation), F(3,1579) = 0.54, p = 0.654, η2

p = 0.001, 95% CI
[0.000, 0.004], and the health conditions of their family, χ2(3,
N = 1583) = 1.59, p = 0.661, were not confirmed.

We performed a one-way ANOVA to test the effect of message
framing on prevention intention. The main effect of message

framing was significant, F(3,1579) = 8.14, p < 0.001, η2
p = 0.015,

95% CI [0.005, 0.028] (Figure 2). Multiple comparisons using
Holm’s method demonstrate that the mean levels of all three
treatment conditions were significantly higher than those of
the control condition (M = 73.36, SD = 18.02), vs. personal
condition: M = 78.78, SD = 17.09, t[1579] = 4.44, p < 0.001,
d = 0.308, 95% CI [0.169, 0.446]; vs. public condition: M = 77.84,
SD = 16.95, t[1579] = 3.61, p = 0.001, d = 0.254, 95% CI [0.116,
0.392]; vs. personal + public condition: M = 78.19, SD = 18.43,
t[1579] = 3.79, p < 0.001, d = 0.274, 95% CI [0.136, 0.412].
Contrary to our prediction, there were no significant differences
among the three treatments, ps > 0.784, ds < 0.053.

Furthermore, we checked whether social desirability would
alter these results. Specifically, we conducted a one-way analysis
of covariance (ANCOVA), which included social desirability
in the model as a covariate. Significant main effects of both
condition, F(3,1578) = 6.99, p < 0.001, η2

p = 0.013, 95%
CI [0.003, 0.025] and social desirability, F(1,1578) = 30.66,
p < 0.001, η2

p = 0.019, 95% CI [0.008, 0.034] were observed. Next,
multiple comparisons were conducted using Holm’s method. In
accordance with the result of ANOVA, the mean levels of all
three treatment conditions were significantly higher than those
in the control condition (M = 73.66, SD = 17.48) vs. personal
condition: M = 78.73, SD = 17.45, t[1578] = 4.18, p < 0.001,
d = 0.290, 95% CI [0.152, 0.428]; vs. public condition: M = 77.79,
SD = 17.45, t[1578] = 3.34, p = 0.003, d = 0.236, 95% CI [0.098,
0.374]; vs. personal + public condition: M = 77.97, SD = 17.47,
t[1578] = 3.40, p = 0.003, d = 0.246, 95% CI [0.109, 0.384].
Again, there were no significant differences between the three
treatments, ps > 0.886, ds < 0.054.

Next, to investigate whether exposure to the message increased
the perceived threat of COVID-19, we compared the means of
each condition by separate one-way ANOVAs for each of the
three types of threat (i.e., personal, family, and public). The
main effect of messaging was not significant for any of the three:
personal, F(3,1579) = 1.54, p = 0.201, η2

p = 0.003, 95% CI [0.000,
0.009]; family, F(3,1579) = 0.62, p = 0.600, η2

p = 0.001, 95% CI
[0.000, 0.005]; or public, F(3,1579) = 2.51, p = 0.057, η2

p = 0.005,
95% CI [0.000, 0.012].

Finally, we sought to explore the moderating role of relational
mobility and FNE on the relationship between message framing
and prevention intentions. To investigate the moderating roles,
dummy-coded relational mobility scores and dummy-coded FNE
scores were created by splitting the variables into two groups
by median (1 = high, 0 = low). First, a two-way ANOVA
(4 [condition: personal vs. public vs. personal + public vs.
control] × 2 [relational mobility: high vs. low]) was performed.
The results showed a significant main effect for the condition,
F(3,1575) = 8.15, p < 0.001, η2

p = 0.015, 95% CI [0.005, 0.028], but
no significant main effect for dummy-coded relational mobility,
F(1,1575) = 1.04, p = 0.308, η2

p = 0.001, 95% CI [0.000, 0.006], nor
a significant interaction, F(3,1575) = 1.41, p = 0.239, η2

p = 0.003,
95% CI [0.000, 0.008]. In the same manner, a two-way ANOVA
(4 [condition: personal vs. public vs. personal + public vs.
control] × 2 [FNE: high vs. low]) on prevention intention was
performed. The results showed a significant main effect for
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FIGURE 2 | Means of prevention intention per treatments in Study 1 (error bars depict standard error).

the condition, F(3,1575) = 8.69, p < 0.001, η2
p = 0.016, 95%

CI [0.005, 0.029], but no significant main effect for dummy-
coded FNE, F(1,1575) = 0.51, p = 0.474, η2

p = 0.000, 95% CI
[0.000, 0.004], and no significant interaction, F(3,1575) = 2.41,
p = 0.065, η2

p = 0.005, 95% CI [0.000, 0.012]. In sum, the effect
of messaging on prevention intention was not moderated by
these variables4.

DISCUSSION

Study 1 sought to provide a conceptual replication of Jordan
et al. (2020) in the Japanese context. Specifically, we examined

4As dichotomizing continuous variables may reduce statistical power, we also ran
a series of regression analyses with each comparison to test the interactions. Here,
we still found no significant interactions.

whether presenting prevention messages enhances the public’s
prevention intentions. Moreover, we investigated the hypothesis
that this effect was strengthened when people were exposed to
other-oriented framing messages rather than self-oriented ones.
We found that exposing people to prevention messages promotes
their prevention intentions more effectively compared with not
exposing them to messages; however, the relative advantage
of prosocial appeals was not obtained. Although our results
were not consistent with the earlier set of studies by Jordan
et al. (2020), their later set of studies demonstrated the same
pattern as this study.

The experimental treatments did not amplify the perceived
threat of the coronavirus. These results are also in line with the
findings of Jordan et al. (2020). These findings strongly support
the idea that delivering messages increases prevention intentions,
not because they escalate the perceived threat of the coronavirus.
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In addition, social desirability could not explain the differences
between the conditions. This suggests that the message effect
does not reflect mere activation of participants’ bias to appear
socially desirable.

Neither relational mobility nor FNE played a moderating role
in the treatment–prevention relationship. Given the results of this
study, a normative explanation for the effectiveness of prosocial
framing might not be strongly supported.

STUDY 2

Study 2 was designed to replicate Study 1 and extend the
findings of Jordan et al. (2020). Specifically, we included the
“family” condition instead of the “personal + public” condition.
This study was conducted in the later stage (i.e., May 28–
30, 2020) of the first wave of the pandemic in the Japanese
context. The situation in Japan at that time was as follows: the
number of confirmed cases was more than 16,500, and deaths
exceeded 800. The declaration of a state of emergency was lifted
nationwide on May 25.

Method
Participants
Japanese citizens living in Japan aged over 18 years were recruited
via a Japanese crowdsourcing service, CrowdWorks, from May 28
to 30, 2020. We obtained 1,746 participants in exchange for 100
JPY (roughly US$0.93). Fifty-six participants failed an ACQ, and
three participants did not identify themselves as Japanese. After
excluding these data5, we included 1,686 participants in the final
analysis (male = 546, female = 1,140, Mage = 36.27, SD = 10.46).

Of the sample, 49.47% were married, the average number
of children was 0.66 (SD = 1.05), and 69.57% were currently
employed (37.84% were others, 10.44% were service industries,
8.24% were manufacturing). Here again, responses were
obtained from the citizens of all 47 prefectures. The percentage
of participants from prefectures with large populations
was still relatively high (Tokyo = 15.72%, Osaka = 8.54%,
Kanagawa = 8.07%).

The sample size was determined before data collection using
a power analysis with G∗Power 3.1 (Faul et al., 2007), which
required the same sizes because of the identical factorial designs
as in Study 1. Note that participants in Study 1 were not allowed
to participate in Study 2 systematically; as such, there was no
duplication of participants in the studies.

Procedures
The experimental procedure was almost the same as that in Study
1. There were again four conditions, which consisted of a control
condition (involving no treatment) and the three treatment
conditions (personal, public, and family). The messaging slides
for family treatment are shown in Figure 3; the message was as
follows:

5One participant reported participating in the experiment twice because of the
failure to send response data by a machine error in the first experiment. As this
participant was assigned to two different conditions, the data were eliminated from
the subsequent analysis.

Family: Not following these steps puts the lives of your family in
danger. Do your part to keep your family safe!

Considering the change in the number of cases and the current
situation in Japan, the information depicted in the slides was
partially modified (see supplementary information in OSF for
detailed information).

Measures
The same scales and items from Study 1 were used in Study
2. Specifically, we measured prevention intention (α = 0.923),
perceived personal (α = 0.863), family (α = 0.927), public threat
of the coronavirus (α = 0.921), relational mobility (α = 0.824),
FNE (α = 0.945), social desirability (α = 0.793), and demographic
variables. All variables except for demographic variables were
averaged in the same manner as in Study 1 and used in the
subsequent analysis.

Results
Prior to the analysis to test the hypothesis, we examined
the imbalance in several demographic characteristics between
conditions. One-way ANOVA showed that there were no
significant differences in the mean age between conditions,
F(3,1682) = 0.36, p = 0.783, η2

p = 0.001, 95% CI [0.000,
0.003]. Neither the gender ratio (χ2[3, N = 1686] = 0.98,
p = 0.806) nor residential area (χ2[138, N = 1686] = 131.71,
p = 0.635) demonstrated significant bias between conditions.
Furthermore, the significant imbalance between conditions
on participants’ personal health conditions, F(3,1682) = 0.93,
p = 0.424, η2

p = 0.002, 95% CI [0.000, 0.006], and the health
conditions of their family, χ2(3, N = 1686) = 3.26, p = 0.353,
were not confirmed.

A one-way ANOVA was employed to test the effect of message
framing on prevention intention. The main effect of message
framing was significant, F(3,1682) = 4.54, p = 0.004, η2

p = 0.008,
95% CI [0.001, 0.017] (Figure 4). Multiple comparisons using
Holm’s method showed that the mean levels of all three treatment
conditions were significantly higher than those of the control
condition (M = 72.67, SD = 16.85), vs. personal condition:
M = 76.36, SD = 18.42, t(1682) = 3.13, p = 0.011, d = 0.209, 95%
CI [0.073, 0.345]; vs. public condition: M = 75.86, SD = 17.95,
t(1682) = 2.67, p = 0.031, d = 0.181, 95% CI [0.045, 0.316]; vs.
family condition: M = 76.31, SD = 17.27, t(1682) = 3.00, p = 0.014,
d = 0.206, 95% CI [0.071, 0.342]. As in Study 1, no significant
difference between the three treatments was obtained, ps > 0.971,
ds < 0.029.

To confirm whether controlling for the social desirability score
alters these results, we conducted an ANCOVA including social
desirability as a covariate. The results demonstrated significant
main effects for the conditions, F(3,1681) = 4.68, p = 0.003,
η2

p = 0.008, 95% CI [0.001, 0.018] as well as for social desirability,
F(1,1681) = 47.58, p < 0.001, η2

p = 0.028, 95% CI [0.014,
0.045]. Next, multiple comparisons were conducted using Holm’s
method. The mean levels of all three treatment conditions were
significantly higher than that of the control condition (M = 72.67,
SD = 17.38), vs. personal condition: M = 76.46, SD = 17.39,
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FIGURE 3 | Message shown in Family treatment.

t(1681) = 3.26, p = 0.007, d = 0.218, 95% CI [0.082, 0.354]; vs.
public condition: M = 75.83, SD = 17.38, t(1681) = 2.69, p = 0.029,
d = 0.182, 95% CI [0.046, 0.317]; vs. family condition: M = 76.22,
SD = 17.38, t(1681) = 2.96, p = 0.016, d = 0.204, 95% CI [0.068,
0.340]. In line with the results of the ANOVA, there were no
significant differences between the three treatments, ps > 0.842,
ds < 0.036.

Further, we examined the effect of messaging on each type
of perceived threat of the coronavirus by conducting one-way
ANOVAs separately. There was a significant main effect on the
perceived personal threat, F(3,1682) = 3.04, p = 0.028, η2

p = 0.005,
95% CI [0.000, 0.013] and community threat, F(3,1682) = 2.70,
p = 0.044, η2

p = 0.005, 95% CI [0.000, 0.012]; however, no
significant main effect on the perceived family threat was found,
F(3,1682) = 0.18, p = 0.910, η2

p = 0.000, 95% CI [0.000,
0.002]. Despite the significant main effects of the conditions on
both perceived personal and community threats, we could not
find a significant difference between conditions with multiple
comparisons using Holm’s method, ps > 0.052, ds < 0.1816.

Finally, we found that neither relational mobility nor FNE
played a significant moderating role in the relationship between
messaging and prevention intention. As in Study 1, two-
way ANOVA (4 [condition: personal vs. public vs. family vs.
control] × 2 [relational mobility: high vs. low]) was performed.
The results showed a significant main effect for conditions,

6Defining perceived personal threat as a dependent variable, the mean difference
between the family condition (M = 74.07, SD = 23.69) and control condition
(M = 69.70, SD = 24.03) was marginally significant, t(1682) = 2.63, p = 0.052,
d = 0.181, 95% CI [0.046, 0.317]. In addition, including perceived community
threat as a dependent variable, the mean difference between family condition
(M = 78.37, SD = 22.21) and control condition (M = 74.39, SD = 22.35) was
marginally significant, t(1682) = 2.58, p = 0.061, d = 0.177, 95% CI [0.042,
0.313]. None of the other differences between the conditions were even marginally
significant.

F(3,1678) = 4.64, p = 0.003, η2
p = 0.008, 95% CI [0.001, 0.017],

but no significant main effect for dummy-coded relational
mobility, F(1,1678) = 0.84, p = 0.358, η2

p = 0.001, 95% CI [0.000,
0.005], nor a significant interaction, F(3,1678) = 2.36, p = 0.070,
η2

p = 0.004, 95% CI [0.000, 0.011]. Similarly, the moderating role
of FNE on the messaging–prevention relationship was examined
using two-way ANOVA (4 [condition: personal vs. public vs.
personal + public vs. control] × 2 [FNE: high vs. low]). The
results again showed only a significant main effect for the
conditions, F(3,1678) = 4.57, p = 0.003, η2

p = 0.008, 95% CI [0.001,
0.017], but no significant main effect for dummy-coded FNE,
F(1,1678) = 0.02, p = 0.889, η2

p = 0.000, 95% CI [0.000, 0.002], nor
significant interaction, F(3,1678) = 1.18, p = 0.315, η2

p = 0.002,
95% CI [0.000, 0.007]. A series of regression analyses still found
no significant interactions of these variables.

Discussion
In addition to the replication of Study 1, in Study 2, we
investigated whether the advantage of prosocially framed
messaging could vary when the social responsibility for one’s
own close others (i.e., family) became prominent. The results
demonstrated that, although exposure to messages promoted
intentions more effectively compared with no exposure to
messages, the effectiveness of message framing did not vary
across treatments. This pattern was confirmed even when social
desirability was controlled. Consistent with previous studies,
messaging treatments did not have a significant effect on the
perceived threats of the coronavirus. Relational mobility and
FNE did not moderate the treatment–prevention relationship.
These results imply the robustness of the promotional effect
of persuasive messaging on the public’s prevention intention,
whereas the social context might affect the relative advantage of
prosocial appeals.
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FIGURE 4 | Means of prevention intention per treatments in Study 2 (error bars depict standard error).

GENERAL DISCUSSION

The aim of our research was to examine the cultural universality
and robustness of the findings of Jordan et al. (2020) and attempt
to extend them to the Japanese context. Moreover, we sought
to unpack one possible psychological mechanism underlying
the impact of the relative advantage of prosocial appeals on
prevention intentions against COVID-19 by examining the
moderating role of relational mobility and FNE. Although
we found a consistent effect of the treatments on prevention
intention as Jordan et al. (2020) across the two studies, the relative
effectiveness of prosocial over self-interested messaging was not
observed. Although our results were inconsistent with those of
their earlier set of studies, they were consistent with those of their
later set of studies. In addition, emphasizing the benefits of family
enhanced prevention intention although relative effectiveness
over personal or public treatments was not confirmed. These
results were obtained even after controlling for participants’

social desirability, thereby suggesting that the effect of messaging
could not be explained by the increase in social pressure to be
socially desirable. In sum, the current research partially supports
and extends the findings of Jordan et al. (2020) in diverse cultural
backgrounds and situations of the spread of infection.

That our results were consistent with only the later studies
of Jordan et al. (2020) might be due to the fact that those
experiments were conducted in the immediate post-phase of
the “early stage of a domestic pandemic.” On March 11,
WHO assessed that COVID-19 could be characterized as
a pandemic. The American government issued a national
emergency declaration on March 13, and several states (e.g.,
California, New York) subsequently decided to initiate lockdown.
The Japanese government declared a state of emergency in
seven prefectures on April 7, and the subject area was extended
nationwide on April 16. Therefore, we could assume that the data
collection for those studies was conducted after the public’s sense
of urgency toward COVID-19 had been sufficiently raised. Public
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awareness of infection control may have already been fixed at a
high level during this period. In fact, a national poll demonstrated
that 47% of Americans perceived the coronavirus outbreak as
a major threat to the health of the entire U.S. population from
March 10 to 16; this percentage rose to 66% from March 19
to 24. This rising pattern was also observed in the perceived
threat to personal health (i.e., from 27% to 36%; Pew Research
Center, 2020). In Japan, 66.6% of Japanese reported that they
felt anxiety about COVID-19 from March 6 to 9; this percentage
rose to 83.4% from April 3 to 6 and slightly fell to 75.8%
from May 29 to June 2 (Survey Research Center, 2020). Under
these circumstances, as engaging in infection control itself was
regarded as critical by citizens, for whom one should act might
not have mattered.

However, some reports indicate a different result pattern
for the effectiveness of self-interested versus prosocial appeals.
Capraro and Barcelo (2020) found that highlighting the “your
community” message solely promoted the intention to wear a
face-covering compared with the baseline through an online
experiment conducted from the end of April to the beginning
of May with American citizens. There was no significant
difference between the other-oriented messaging (i.e., “your
family” and “your country” treatments), self-oriented messaging,
and baseline. Further, the relative effectiveness of the “your
community” condition over the “your family” condition was
verified although the effect was marginally significant. However,
the significant effect of all types of messaging was not confirmed
when the dependent variable was the intention to practice
physical distancing. In contrast to our findings, this study did
not find a significant effect of the family condition compared
with the baseline. As mentioned before, experiments conducted
on Japanese samples from the end of April to early May did not
provide consistent results either (Sasaki et al., 2020). We speculate
that one possible explanation for these inconsistencies might be
the participants’ lack of sufficient attention to the given messages
of the experiments (i.e., experimental stimulus). Unlike our
studies, whether participants carefully read and comprehended
the content of the messages was not checked in their studies.
Further examination is essential, using more rigorous procedures
to assess the true effect of messaging.

Our hypothesis on the moderating role of relational mobility
and FNE was not supported7. This result suggests that
individual differences in rejection sensitivity were not necessarily
associated with prevention intentions after decreasing the risk
of interpersonal transmission of COVID-19, which has become
widely encouraged in society. From the beginning of the
pandemic, a number of scholars have addressed clarifying an
effective way to appeal to the public, such as self-focused and
other-focused framed messages, norm-based messages (Bilancini
et al., 2020), and messages that appeal to one’s reasoning and
emotion (Capraro and Barcelo, in press). As engaging in COVID-
19 prevention behavior contributes to preventing the spread of
infection, it protects not only oneself, but also indirectly others.

7We should note that the fact that relational mobility within-country did not play
a moderating role does not immediately mean that it would not play a role across
cultures as well. Thus, comparative research that examines the moderating role
across cultures is required.

Therefore, prevention behavior can be regarded as prosocial
behavior. Given that empathy is associated with prosocial
behavior and cooperation (e.g., Eisenberg and Miller, 1987), it
may indeed lead to prevention behaviors as already suggested
by some researchers (Christner et al., in press; Lunn et al.,
2020; Pfattheicher et al., 2020). Sakakibara and Ozono (2020)
provided suggestive findings with respect to the psychological
factors that promote prevention behaviors via a survey conducted
from the end of April to the beginning of May with a Japanese
sample8. Although the motivation to protect oneself and others
from infection had a significant positive effect on prevention
behaviors, perceived social norms and the motivation to avoid
negative evaluation by others did not have a significant impact.
Furthermore, of the two aspects of interdependent self-construal
(Hashimoto and Yamagishi, 2013, 2016), harmony seeking (i.e.,
willingness to seek harmonious relationships with others) was
positively linked to prevention behaviors, and rejection avoidance
(i.e., willingness to avoid being disliked and not accepted by
others) was not. These results strongly endorse our notion that
for whom one should act became less important after prevention
behavior became common among people and that the public’s
prevention behaviors may be guided more strongly by the
motivation to cooperate with others rather than concerns for
social rejection.

Our findings may provide implications for the field regarding
the impact of culture on persuasion. Specifically, the results show
a contradictory pattern with those of prior studies. Drawing
upon the literature on personalized matching, our studies
provide inconsistent findings. This might reflect the fact that
the advantage of personalized matching might disappear after
people are chronically exposed to the contagious threat and have
a better understanding of the issue. We should note, however,
that health behaviors that have been addressed in previous studies
were focused on those whose consequences have an impact
only within individuals and do not ripple to other individuals,
such as flossing (Uskul et al., 2009), caffeine consumption
(Uskul and Oyserman, 2010), and cervical cancer screening
(Spina et al., 2018). As COVID-19 transmits from human to
human, an individual’s prevention behavior is key to breaking
the chain of transmission. Therefore, COVID-19 prevention
behaviors assume the character of making people aware of
social relationships. As this may determine the effectiveness of
messaging, further verification is required.

Our findings serve as a practical contribution for infection
control of COVID-19. Personal prevention behaviors (e.g.,
avoiding the three Cs: closed spaces, crowded places, and
close-contact settings) appeared to be prevalent from mid to
late May in Japan. Considering the associative network model
(Hastie and Kumar, 1979), we could interpret that messaging
may have activated knowledge on infection control, resulting
in the promotion of prevention intention. As indicated by the
Survey Research Center (2020), citizens’ sense of anxiety or
urgency may fade with time, leading to less prevention behavior.
Therefore, governors should remember to remind the public of

8In this study, the authors set a few items to detect satisficers and only participants
who could clear these items were included in the analysis.
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the threat of COVID-19 from time to time to avoid the public
becoming less alert.

We note the limitations of the current research. First, although
we demonstrate the significant influence of messaging on
prevention intention, this intention is not necessarily consistent
with actual prevention behavior. However, Gollwitzer et al. (2020)
show that self-reported social distancing was linked to actual
health behavior during the early stage of the first wave of the
COVID-19 pandemic in the United States. This suggests that our
findings can be a valid indication of the effectiveness of messaging
on actual prevention behaviors. Second, the participants in our
studies (i.e., CrowdWorks samples) might represent a specific
population of Internet users in Japan. Future research using a
field experiment or a natural experiment so that the effectiveness
of messaging can be examined with a more representative
sample is recommended.

CONCLUSION

Our studies demonstrate that persuasive messages encourage
prevention intentions even after some degree of public awareness
of COVID-19 infection prevention has been sufficiently
heightened. After acquiring basic knowledge of the COVID-
19 pandemic, and once infection control is widely ingrained in
society, the continuous dissemination of such information might
be evaluated as less important. Considering the current findings,
however, prevention messaging can still have a significant
impact on prevention intention even after the importance
of infection control by individuals has become a widespread
social concern. The fight against COVID-19 shall be long;
thus, intermittent prevention messaging, regardless of self-
interested or prosocial framing, would contribute to keeping

the public on its guard against the disease, and promote
preventive behaviors.
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This study aimed to examine how anxiety related to different styles of coping during
the COVID-19 pandemic and how these relationships were moderated by the cultural
orientations of individualism/collectivism and a person’s sense of meaning in life.
A sample of 849 participants from Georgia completed an online survey during the
final stage of lockdown. To measure the main variables, we used the State Anxiety
Inventory, the Horizontal and Vertical Individualism and Collectivism Scale, the Meaning
of Life Questionnaire, the COVID-19 Worry Scale, and the Ways of Coping Scale
tailored to COVID-19 pandemic. The latter measured rational coping via the subscales
of information accessing/processing and action-planning coping, and affective coping –
via the subscales of passive-submissive and avoidant coping. Results suggested
that anxiety positively predicted both affective coping styles and negatively predicted
the action-planning coping style, while COVID-19 worry predicted all coping styles;
presence of meaning in life positively predicted both rational coping styles and negatively
predicted the avoidant coping style, while search for meaning positively predicted
all coping styles; individualism negatively predicted the passive-submissive style and
positively predicted the action-planning style, whereas collectivism predicted all coping
styles; furthermore, individualism and collectivism moderated the link between anxiety
and the passive-submissive coping style, presence of meaning in life moderated
the link between anxiety and avoidant coping style, while search for meaning in life
moderated the link between anxiety and the action-planning coping style. Overall, the
findings enrich the cultural transactional theory of stress and coping, and generate
insights for the culture-sensitive approach to the meaning in life. The results were
conceptualized vis-a-vis Georgia’s intermediate position between clear-cut individualism
and clear-cut collectivism.

Keywords: COVID-19, anxiety, meaning in life, coping, individualism-collectivism

INTRODUCTION

The COVID-19 pandemic has created a worldwide crisis causing drastic changes and serious stress
for populations at large. Although it affects different parts of the world with varying intensity, it
nevertheless represents a global threat with an uncertain future course that could potentially leave
everyone with a sense of powerlessness and vulnerability. Fortunately, people build resilience in
the face of stressful events (Wu et al., 2013; Havnen et al., 2020); however, the degree to which
individuals and groups adapt and cope may vary, and it is important to identify the factors to which
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this variability can be attributed in order to promote a healthy and
adaptive response to stress and prevent the global disease from
turning into a mental health crisis.

Uncertainty is conceptualized as a source of anxiety (Grupe
and Nitschke, 2013), as is the perceived threat to one’s health and
well-being (Bar-Haim et al., 2007; Leal et al., 2017). Therefore,
increased levels of anxiety during the pandemic (see Bäuerle et al.,
2020; Hyland et al., 2020; Huang and Zhao, 2020; Lebel et al.,
2020; Lee et al., 2020; Li et al., 2020; Moghanibashi-Mansourieh,
2020; Özdin and Bayrak Özdin, 2020; Roy et al., 2020; Salari
et al., 2020; Speth et al., 2020) did not come as a surprise.
In line with the multidimensional view of anxiety in literature
(Spielberger and Reheiser, 2009; Bäuerle et al., 2020; Wang et al.,
2020), we considered it relevant to measure the state anxiety and
examine its link with the ways people cope in the context of the
COVID-19 pandemic.

To deal with stressful life circumstances, people use a wide
range of coping strategies. Lazarus (1993) identified two distinct
functions of coping: problem-focused (same as rational) coping,
which aims to actively change the stressful environment, and
emotion-focused (same as affective) coping, through which a
person either alters their own reaction toward the disturbed
environment-person relationship or tries to modify the subjective
interpretation of it. A study conducted by Leandro and
Castillo (2010) found problem-focused coping to be significantly
correlated with personal and emotional characteristics typically
associated with healthy functioning (e.g., high self-esteem, low
anxiety, low depression), while emotion-focused coping showed
the reversed associations. Another study (Rahnama et al., 2017)
revealed that with increased anxiety, the use of problem-focused
coping decreased. Ben-Zur (2009), on the other hand, found
problem-focused coping to be positively linked with positive
affect and negatively linked with negative affect, while emotion-
focused coping positively correlated with both. Moreover, a
Polish study on the COVID-19 pandemic linked elevated levels
of anxiety with both rational and affective coping (Rogowska
et al., 2020). According to Lazarus (1993), both problem-focused
and emotion-focused coping could be adaptive at various times,
based on the demands of a situation. Hence, our study aimed to
examine affective and rational coping that emerged as a response
to the pandemic.

Evidence suggests that countries, as cultural units (Schwartz,
2006), are distinguished from one another by their residents’
ways of reacting and coping, with certain cultural features acting
as moderating factors to the variability in the adaptiveness of
response (Guan et al., 2020). Schwartz (2006, p.138) defines
culture as “. . .the rich complex of meanings, beliefs, practices,
symbols, norms, and values prevalent among people in a society.”
Studies show that during collective crises people tend to apply
behaviors that are within the realms of familiar and already
available collective options (Ibanez and Sisodia, 2020; Roy, 2020).

While researchers have proposed a variety of phenomena to
explain cultures, individualism and collectivism are the ones
most widely examined (Chun et al., 2006). Individualism and
collectivism are defined as a set of values, attitudes, and behaviors
that prioritize self versus in-group (Triandis et al., 1988; Triandis
and Gelfand, 1998). An individualistic orientation focuses on self

as a core unit of society, thereby prioritizing individual rights,
autonomy, and achievement, whereas a collectivistic orientation
considers the group to be the central unit and emphasizes a
sense of harmony, a duty to and a coherence with the group,
collective norms, and goals (Chun et al., 2006; Shulruf et al.,
2007). Thus, people’s self-image in individualist societies typically
entails looking after themselves and their immediate families
only, while in collectivist societies, they belong to in-groups
forming broader self-construal (Hofstede, 2011).

Furthermore, studies show that individualists and collectivists
differ in relation to anxiety: Fischer and Boer (2011) conducted
a meta-analysis of 123 samples that examined state anxiety in
28 countries and found that a greater level of individualism was
connected to less anxiety; however, this effect for state anxiety
was reversed at its extreme levels. While uncertainty is recognized
as one of the key characteristics of crises prompting higher
anxiety among populations, familiarity of response is considered
crucial in reducing and containing anxiety (Roy, 2020). Under the
circumstances of global catastrophes, culture largely defines what
uncertainty is and how it is dealt with and shapes the ways people
cope with anxiety.

Individualism and collectivism are also conceptualized as a
within-culture personality dimension called idiocentrism versus
allocentrism (Triandis et al., 1985; Triandis, 2000) and used
interchangeably (Oyserman et al., 2002; Kim et al., 2016;
Soenens et al., 2018). It is believed that idiocentrists prevail in
individualistic cultures, while allocentrists prevail in collectivist
cultures. Yet, members of a culture do not automatically
reproduce cultural attributes; rather, these attributes represent
fluctuating tendencies, which may or may not be manifested in
a particular individual (Singelis et al., 1995). Thus, idiocentrism
and allocentrism may vary within a culture and people may
vary in terms of endorsement of individualistic/collectivistic
values (Oyserman et al., 2002; Soenens et al., 2018). While some
consider individual-level individualism/collectivism to be two
ends of one dimension, others perceive them as orthogonal
or relatively independent constructs that positively correlate
with each another (Kim et al., 2016). In the current study we
examined culture orientations as personality-level tendencies for
individualism/collectivism (Triandis and Gelfand, 1998) with
these two dimensions not being mutually exclusive.

In the transactional theory of stress and coping (Lazarus and
Folkman, 1984), Lazarus and Folkman attempted to explain stress
as a product of the transaction between a person and the complex
environment. According to the model, people’s experiences of
a stressor vary depending on personal and contextual factors,
including capacities, resources, and norms. In their model, the
authors differentiated between primary and secondary appraisal.
The primary appraisal involves determining whether the stressor
poses a threat, whereas the secondary appraisal encompasses
an individual’s evaluation of his or her internal and external
resources for addressing the threats. Lazarus and Folkman also
defined the levels of control. If an individual has resources
to handle the stressor, he or she will tend to apply problem-
focused coping (primary control); however, if the challenge
is overwhelming and beyond one’s capacity to manage, he or
she will most likely use emotion-focused coping (secondary
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control) (Walinga, 2018). Thus, under certain circumstances,
affective coping might be more appropriate for promoting
adjustment. For instance, in a study on caregivers of individuals
with Alzheimer’s disease, the use of fewer emotion-focused
strategies predicted higher psychological morbidity (Cooper
et al., 2008). We considered the COVID-19 pandemic as a
distinct and well-recognized threat, which depending on the local
circumstances (e.g., local epidemiological situation, individual
well-being and resources) may vary from highly manageable to
highly uncontrollable, thereby prompting variations in coping
styles. Thus, measuring COVID-19 worry and its links with the
anxiety and coping styles was considered highly relevant.

Cultural coping scholars have further elaborated the above
model by connecting it with cultural orientations to better
explain stress and coping in diverse cultural contexts (Chun
et al., 2006; Kuo, 2013). Within the frames of the cultural
transactional theory of stress and coping (Chun et al., 2006),
both stress and coping are likely to center around the issues
of independence for individualists and interdependence for
collectivists. Furthermore, the model suggests that individualistic
coping is targeted at modifying the external stressor and thus
mainly entails problem-focused coping (primary control), while
collectivistic coping is inclined toward modifying oneself and
therefore tends to apply cognitive avoidance and emotion-
focused coping (secondary control). In line with this theory,
Lam and Zane (2004) discovered that Asian American students
were inclined to respond to interpersonal stress by modifying
their thoughts and emotions, whereas other studies on White
American students identified their preference of modifying
external stressors (Kuo and Gingrich, 2004; Kuo, 2013).

Evidence suggests that under stressful conditions individuals
tend to apply their default coping repertoire based on their
cultural values. Thus, cultures with a high degree of individualism
tend to react in a more independent than interdependent way
and are inclined to favor personal freedom over harmony
(Markus and Kitayama, 1991; Higgins et al., 2008; Ibanez and
Sisodia, 2020). A current study on the pandemic found that
tighter, more collectivistic cultures (e.g., East Asian and South
Asian cultures) managed to contain the spread of virus more
efficiently than looser Western cultures (North America, Western
Europe), which was partly attributed to the role of individualism-
collectivism (Gelfand et al., 2021). A study on the COVID-
19 pandemic from China pinpointed the mental health risks
associated with dominant usage of either style of coping, affective
or rational, by emphasizing the benefits of diversified coping
(Li, 2020). As a within-culture personal difference, in a study
conducted in the United Kingdom, an individualistic orientation
predicted reduced intention to comply with social distancing
requirements, while a collectivistic orientation was linked to the
increased intention to comply, and with an overall tendency
to exhibit adaptive responses during the pandemic (Biddlestone
et al., 2020). Thus, examining the personality dimensions of
individualism/collectivism in relation with coping styles was
regarded as particularly relevant for our study.

A growing body of research has indicated that people’s reaction
to stress (Dymecka et al., 2020; Trzebiński et al., 2020) as well as
their ways of coping can be largely defined by meaningfulness

in life (e.g., Davis et al., 2000; Halama, 2014; Miao et al.,
2017). The study by Schnell and Krampe (2020) showed that
crisis of meaning together with COVID-19 stress positively
predicted general mental distress among German and Australian
participants. Another study conducted in Poland highlighted a
buffering role of meaning in life against anxiety, unproductive
thinking, and COVID-19 stress (Trzebiński et al., 2020).

In literature meaningfulness is widely viewed in two
dimensions called presence of meaning, i.e., one’s subjective
appraisal of life as meaningful, and search for meaning, i.e., the
process of attainment of meaning (Steger et al., 2006). These are
two distinct moderately related constructs (Steger and Kashdan,
2007). There is unequivocal evidence for presence of meaning to
be positively linked with a number of aspects of psychological
well-being (e.g., Park and Baumeister, 2016; Ostafin and Proulx,
2020). However, research does not provide clear-cut results for
search for meaning (e.g., Steger et al., 2009; Grouden and Jose,
2015).

On one hand, evidence (Dezutter et al., 2014) suggested
that the presence of meaning in life was central for positive
psychosocial functioning, with the most adapted clusters being
high-presence - low-search followed by the high-presence –
high-search cluster; search for meaning was found to be linked
with more maladaptive functioning as the low-presence – low-
search cluster was the least adapted cluster, preceded by the
low-presence – high-search cluster. On the other hand, the initial
generic understanding of these constructs were further elaborated
by Steger et al. (2008), who proposed that while presence of
meaning would be higher in individualistic societies, collectivistic
cultures would be more characterized by the search for meaning –
the process which is not expected to result in finding meaning,
but, as such, reflects meaningfulness.

Evidence from research on US and Japanese students indeed
suggested that American students reported more presence of
meaning and Japanese students more search for meaning.
In the US, the relationship between presence of meaning
and search for meaning was negative, while in Japan the
relationship was positive (Steger et al., 2008). In another
study, Brassai et al. (2012) discovered that among Eastern
European adolescents, presence of meaning and search for
meaning strongly correlated with one another, and both showed
significant negative associations with behavioral problems as
well as significant positive associations with health-enhancing
behaviors. Next, Steger and colleagues proposed that the search
for meaning in life can be linked with both positive and negative
psychosocial functioning and demonstrated that the presence
of meaning was strongly associated with life satisfaction when
moderated by the search for meaning (Steger et al., 2011).
According to Lin and Chan (2020), collectivism can be viewed
as a moderator between the search for meaning and well-being.
In their study, the search for meaning in life was positively
linked with happiness, life satisfaction, and subjective health
in collectivist societies, while in societies with lower levels of
collectivism, no relations were found between the search for
meaning and well-being. These culture-specific findings might be
united under an overarching culture-sensitive understanding of
meaning in life.
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Thus, the generic understanding and the culture-sensitive
understanding agree on positive links between the presence
of meaning and mental health indicators. However, these
perspectives diverge regarding the role of the search for meaning:
while the generic approach links it with less favorable mental
health outcomes, the culture-sensitive approach regards it more
favorable in collectivist cultures (Steger et al., 2008). Hence,
meaning in life and its connection with coping in Georgian
culture stood out as pertinent objects of interest for our study.

As the COVID-19 pandemic caused multiple abrupt changes
worldwide in individuals’ psychosocial realities and quality of life
(Jeong et al., 2016; Qiu et al., 2020; Wang et al., 2020), it created
a new context in which proper response to and efficient ways of
coping with the ongoing stressors acquired critical importance.

Georgian Socio-Cultural Context and
Pandemic
Located in the juncture of Europe and Asia, Georgia is a
small lower middle income country (World Bank, 2020) with
ancient history and rich cultural heritage and a population of
3.7 million people (GEOSTAT, 2020). The communicability of
COVID-19 in Georgia was low by the time of the study. During
the period of 3 months between the first identified case on
February 26, 2020 and May 25, 2020, the end date of this study,
conducted during the final days of quarantine, there were 730
confirmed cases and 12 deaths (World Health Organization,
2020). Nevertheless, people reported experiencing stress due to
the ongoing pessimistic news in the media, the lockdown of
workplaces, schools, and other public places, the ongoing 9:00
pm curfew that had been enforced since March 31, the elderly
members of family to whom the virus presented an acute risk,
the lack of social contacts, the associated economic problems, and
an unknown future.

Evidence suggests that culture shapes society’s response to
a pandemic and influences its prevention strategies at both
micro and macro levels (Airhihenbuwa et al., 2020). Prevention
strategies put forth by the Georgian Government at the time
of our study comprised both individual (person-centered)
and collective (people-centered) tiers. At the individual/micro
level, people were encouraged to stay at home, wash hands
frequently, and wear masks. At the collective-mezo level, people
were discouraged to attend large in-person gatherings, arrange
funerals or celebrate anniversaries and weddings. All public
meetings encompassing more than 10 individuals were banned.
At collective–macro level, international travel, inter-city and
local public transportation were suspended; schools, universities
and offices were moved to distance learning/working, all large-
scale events were canceled or postponed. Perhaps the most
controversial collective measure taken by the Government was
to close down public cemeteries and strongly discourage church
gatherings during Easter, which is the most celebrated religious
holiday in the predominantly orthodox country of Georgia.
Visiting the graves of the deceased family members and loved
ones on the Easter holidays is one of the most deeply rooted
traditions in Georgia observed by all, irrespective of their
religious feelings and identities.

Traditionally believed to be a collectivistic society
(Nizharadze, 2001; Surmanidze, 2001; House et al., 2004;
Schwartz, 2006), Georgia is characterized by a higher degree
of interdependence among its members as manifested by
households consisting of several generations and grandparents
actively participating in the upbringing of their grandchildren
(Tsuladze, 2003). Studies suggest that around 70% of Georgian
young adults, including students and married couples, live with
their parents/grandparents (Hauschildt et al., 2015; Omanadze
et al., 2017). Similarly, the elderly no longer able to take
care of themselves are typically cared by their adult children
and grandchildren. According to Hofstede Insights Cultural
Compass Report (2020), Georgia tends toward a collectivistic
culture, characterized by a strong ‘in-group’ society where people
feel highly responsible for fellow members of their groups.

Nevertheless, in the context of world cultural clusters,
Georgia is believed to be close to the Eastern European cluster
(Tkeshelashvili, 2009). Similarly to Eastern European cultures
(Gajda and Oie, 2017), Georgian society is becoming more
and more Western against the backdrop of globalization.
A study of 108 business organizations found individualism
largely prevailing (Jamagidze et al., 2011); this is especially
true for young working generations that value autonomy
(Sumbadze, 2012). Young people nowadays tend to be
more independent, financially support themselves, yet
it also is typical for them to support their parents and
grandparents (Tsuladze, 2003, 2007). Overall, globalization
and the rapidly changing socio-cultural environment in
Georgia can be considered a transitional backdrop for the
growing individualistic trend (Skhirtladze et al., 2016, 2018).
A recent study on the impact of the COVID-19 concern
on public mental health showed that the worry about loved
ones and others getting infected represented the biggest
concern for Georgian participants, followed by the uncertainty
around the pandemic, concern about income loss, and the
restriction of social contacts (Makhashvili et al., 2020).
Thus, despite the growing individualism, orientation on
others’ wellbeing stood out as a distinct feature in the context
of the pandemic.

The Present Study
Our study examined how cultural and individual characteristics
participated in the relationship between anxiety and COVID-19
worry, and various coping styles, namely affective (emotion-
focused) and rational (problem-focused) responses to the
pandemic. Anxiety and COVID-19 worry were regarded as
predictor variables, and problem-focused and emotion-focused
ways of coping were considered as outcome variables, whereas
cultural orientations and meaning in life were envisaged as
moderating variables.

On the basis of existing evidence as well as theoretical
knowledge, we hypothesized anxiety to be linked with affective
coping; furthermore, we expected COVID-19 worry, as a
threat-oriented emotion, to produce stronger links with task-
oriented coping. This hypothesis was substantiated by both the
transactional theory of stress and coping, which states that when
a stressor is manageable people tend to apply rational coping, as
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well as the general consensus that, as of May 2020, the threat of
the pandemic in Georgia was well under control.

Next, consistent with the culture-sensitive approach to
meaning in life, we expected the presence of meaning in life to be
linked with problem-focused coping, and the search for meaning
in life to be associated with both rational and affective styles
of coping; we also anticipated meaning in life to moderate the
anxiety-coping link so that the presence of meaning in life would
weaken the impact of anxiety on coping styles, while the search
for meaning in life would enhance it.

Finally, in line with the evidence linking higher levels
of individualism with less anxiety as well as the cultural
transactional theory of stress and coping, we expected an
individualistic orientation would be linked with rational coping,
while a collectivistic orientation would accelerate affective
coping; in addition, since individualistic and collectivistic self-
construals differ, under the circumstances of the pandemic,
we assumed individualism would enhance the manageability
of the stressor thereby decreasing the associated anxiety, while
collectivism would act in the opposite way; therefore, we
hypothesized individualism would attenuate anxiety’s effect on
coping styles, while collectivism would enhance it. The specific
hypotheses are as follows:

Hypothesis 1: Anxiety will positively predict affective styles
of coping and negatively predict rational styles of coping, while
COVID-19 worry will positively predict rational styles of coping
and negatively predict affective styles of coping;

Hypothesis 2: Individualism will negatively predict affective
styles of coping and positively predict rational styles of coping,
while collectivism will positively predict affective styles of coping
and negatively predict rational styles of coping;

Hypothesis 3: Presence of meaning in life will negatively
predict affective styles of coping and positively predict rational
styles of coping, while search for meaning in life will positively
predict both affective and rational styles of coping;

Hypothesis 4: Cultural orientations will moderate the
relationship between anxiety and coping styles so that
individualism will weaken its effect on affective and rational
coping styles, while collectivism will enhance it;

Hypothesis 5: Meaning in life will moderate the relationship
between anxiety and coping styles; namely, presence of meaning
in life will attenuate the effect of anxiety on affective and rational
coping styles, while search for meaning will enhance it for
affective coping and will lessen it for rational coping.

MATERIALS AND METHODS

Participants and Procedure
Data were collected via an electronic self-report survey from a
convenient sample of 849 participants during the final days of
quarantine (May 21–25). The Study’s ethics approval (R/182-20)
was obtained from the Ilia State University Ethics Committee.
Participants were recruited via social media and other electronic
means of communication and were encouraged to distribute
the study link among their contacts. To increase participant
involvement and reduce sampling bias, a booster was used.

To minimize participant drop-out, the electronic survey link
was first piloted and the results were taken into consideration.
The link was forwarded with a brief description of the goal
of the study and instructions for completion. The potential
participants were informed about the anonymity of the survey,
the approximate time (15–20 min) needed to complete the
questionnaire, and the criteria for participation, which entailed
Georgian speaking individuals aged 18 and older.

The study link encompassed several self-report inventories
and questions on demographic and socio-cultural variables. Data
gathered on participant demographics included information on
a variety of individual and household characteristics including
age, gender, marital status, education, employment status, and
household composition (the numbers of children, elderly, and
individuals with chronic illnesses and the total number of
household members).

The mean age of the participants was 37.50 (SD = 13.37),
with the sample consisting of 679 women. Twenty-five percent of
the participants lived with three other persons, 32.9% had more
than three persons in the households, 28% had an elderly (70+)
person in the household, and only 6.60% lived alone. A high
number (43%) of the participants were married, 41% were single
and 9.3% were divorced; 16% of the participants were students
(see Table 1).

Measures
To gather data regarding the variables of interest, we used the
State Anxiety Inventory (Spielberger et al., 1983), the Horizontal
and Vertical Individualism and Collectivism Scale (Triandis and
Gelfand, 1998), and the Meaning in Life Questionnaire (Steger
et al., 2006) – all of them internationally recognized as robust
measures and previously validated for the Georgian population
(Javakhishvili et al., 2016). Two measures – COVID-19 Worry
Scale and the Ways of Coping Scale (Gerhold, 2020) – were
borrowed from a recent German study (Gerhold, 2020) and,
to some extent, were modified. Both measures were tailored
to COVID-19 pandemic. The revised German-adapted version
of The Ways of Coping Questionnaire (Folkman and Lazarus,
1988) consisted of the Problem-Focused Ways of Coping and
Emotion-Focused Ways of Coping subscales.

The State Anxiety Inventory is a 19-item (20 items in the
original version) self-report questionnaire which measures a
person’s current level of anxiety using a 4-point Likert Scale (e.g.,
“I feel frightened,” “I am relaxed”). For the sake of consistency
with other measurements, a 5-point Likert Scale from fully
disagree to fully agree was used. Cronbach’s alpha produced an
excellent index (α = 0.93).

The Horizontal and Vertical Individualism and Collectivism
Scale is a 16-item self-report inventory with a 5-point Likert
Scale from fully disagree to fully agree, which measures an
individual’s cultural orientations. Two subscales of horizontal
individualism (“I’d rather depend on myself than others”) and
vertical collectivism (“Family members should stick together
no matter what sacrifices are required”) were maintained after
the completion of Confirmatory Factor Analysis (CFA) with
the following fit indices: χ2 = 69.019, df = 12, p = 0.00,
RMSEA = 0.75, CFI = 0.921, TLI = 0.821, SRMR = 0.043.

Frontiers in Psychology | www.frontiersin.org 5 May 2021 | Volume 12 | Article 63407888

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


fpsyg-12-634078 May 12, 2021 Time: 17:48 # 6

Shekriladze et al. Pandemic and Culture Related Coping

TABLE 1 | Participant demographics.

Age groups % Marital
status

% Number of household
members

% Household
includes

% Employment
status

%

18–30 39.20 Married 43.00 1 person 6.60 0–5 aged children 22.00 Full-time job 58.50

31–50 44.80 Single 41.20 2 persons 16.50 School-aged
children

37.00 Student 16.60

51–70 14.80 Divorced 9.30 3 persons 19.00 Aged 70+ 28.70 Self-employed 8.80

71–82 1.20 Widowed 3.30 4 persons 25.10 Unemployed 6.70

Other 3.20 More than 4 persons 32.90 Part-time job 4.80

Retired 1.80

Other 2.70

These two subscales indeed contain items about independence
and interdependence. For the individualism sub-scale Cronbach’s
alpha amounted to 0.64, for collectivism it equaled 0.65.

The Meaning in Life Questionnaire is a 9-item self-report
inventory with a 5-point Likert Scale from fully disagree to
fully agree. It measures the extent of a person’s established
sense of meaning on one hand and the search for meaning on
the other hand (e.g., “my life has a clear sense of purpose”;
“I am looking for something that makes my life meaningful,”
respectively). Cronbach’s alphas for these two scales were:0.86 and
0.87, respectively.

The Ways of Coping Scale (Georgian version) is an 18-item
self-report questionnaire with a 5-point Likert Scale from fully
disagree to fully agree. It measures an individual’s problem-
focused and emotion-focused coping styles in response to
the pandemic. The instrument underwent Confirmatory Factor
Analysis (CFA), which yielded satisfactory fit indices: χ2 = 393.94,
df = 127, p = 0.01, RMSEA = 0.05, CFI = 0.919, TLI = 0.903,
SRMR = 0.053. As a result of CFA, six questions were removed
from the original 24-item inventory and four sub-scales were
established out of the remaining 18: (1) Action Planning subscale
(four items, e.g., “I think carefully about what to do and stick
to it”), (2) Information Accessing/Processing subscale (six items,
e.g., “I talk to someone who knows about it”), (3) Passive-
Submissive subscale (four items, e.g., “It will emerge over time;
there is nothing more to do but wait”), and (4) Avoidant subscale
(four items, e.g., ”I take refuge in daydreams and imagine times
when it was better than today”), with the first two constituting
problem-focused coping styles, and the last two representing
emotion-focused coping styles. Cronbach’s alpha amounted to
0.77 for the action-planning subscale, 0.78 – for information the
assessing/processing subscale, 0.68 – for the avoidant subscale,
and 0.62 – for the passive-submissive subscale.

The COVID-19 Worry Scale measured concern with COVID-
19 using a three-item self-report inventory with a 5-point Likert
Scale from fully disagree to fully agree. The scale measured
general worry about COVID-19, the fear of being infected by
COVID-19, and the fear of a family member getting infected by
COVID-19 (“I am worried about COVID-19,” “I fear I might get
COVID-19,” “I fear my family member might contract COVID-
19”). The first two items were borrowed from a German study
(Gerhold, 2020), while the last one was added by us. The scale
underwent Exploratory Factor Analysis (EFA) using principle
components analysis with Varimax rotation yielding one factor

with all three items loading on it. Cronbach’s alpha produced a
good index (α = 0.77).

An additional set of questions with a 5-point Likert Scale
examined participants’ economic worry, overall outlook on
pandemic, and the perceived impact of pandemic on various
life domains such as workload, free time, social contacts,
psychological state, economic state, as well as its overall
impact on one’s life.

Statistical Analysis
Data were analyzed using the statistical package IBM SPSS
version 21.00. Descriptive statistics were calculated and bivariate
correlational analyses were performed to explore the links
between numerous variables using Pearson’s r coefficient.
Regression analyses were performed to identify predictors of
outcome variables. Finally, moderation models were tested in the
PROCESS macro version 3.5. A probability level of 0.05 was used
in all statistical tests of significance. Consistency and reliability of
the factor loadings were tested by Cronbach’s alpha, with values
higher than 0.6 considered appropriate (Taber, 2017).

RESULTS

Descriptive Data
Before proceeding with the hypotheses testing, frequencies, mean
scores, and standard deviations of the main variables were
calculated along with bivariate correlations (see Table 2).

We found the mean scores of anxiety and COVID-19 worry
to be very similar, both amounting to the below average values;
moreover, the scores of rational coping styles exceeded the
scores of affective coping styles, while individualism markedly
surpassed collectivism. The latter difference was corroborated
by the analysis of frequencies with 50% of the sample having
high individualism scores, whereas only about 18% of the sample
producing high collectivism scores.

Correlational analysis showed that age positively correlated
with collectivism (r = 0.17, p < 0.01) and negatively correlated
with individualism (r = –0.20, p < 0.01). In addition, age
positively correlated with presence of meaning in life (r = 0.08,
p < 0.05), and negatively correlated with search for meaning
in life (r = –0.13, p < 0.01). Presence and search for meaning
in life were in a weak negative correlation with one another
(r = –0.14, p < 0.01), and the same was true for individualism
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TABLE 2 | Correlations, means and standard deviations of main variables.

1 2 3 4 5 6 7 8 9 M SD

(1) State Anxiety 2.79 0.76

(2) COVID-19 worry 0.43** 2.77 0.96

(3) Individualism − 0.24** − 0.13** 4.08 0.62

(4) Collectivism − 0.02 0.14** − 0.12** 3.17 0.86

(5) Action-planning − 0.14** 0.17** 0.21** 0.18** 3.52 0.73

(6) Information processing 0.12** 0.36** − 0.03 0.25** 0.50** 3.11 0.76

(7) Passive-submissive 0.31** 0.24** − 0.17** 0.26** 0.04 0.30** 2.70 0.82

(8) Avoidant 0.50** 0.30** − 0.11** 0.16** − 0.05 0.31** 0.56** 2.74 0.88

(9) Presence of meaning in life − 0.26** − 0.01 0.21** 0.13** 0.37** 0.17** − 0.16** − 0.19** 3.59 0.88

(10) Search for meaning in life 0.14** 0.04 0.11** 0.09** 0.08* 0.17** 0.28** 0.23** − 0.14** 3.39 0.94

**p < 0.01; *p < 0.05.
For all scales “1” was the minimum and “5” was the maximum.

and collectivism (r = –0.12, p < 0.01). COVID-19 worry strongly
correlated with anxiety; it also positively correlated with all styles
of coping. Anxiety positively correlated with search for meaning
(r = 0.14, p < 0.01), and negatively correlated with presence
of meaning (r = –0.26, p < 0.01). Significant correlations were
established among anxiety and some measures of the perceived
impact of the pandemic: namely, anxiety positively correlated
with the overall negative impact of the pandemic on one’s life
(r = 0.43, p < 0.01), negative impact on one’s psychological state
(r = 0.42, p < 0.01), and the worry about economic consequences
(r = 0.26, p < 0.01).

Furthermore, the number of participants afraid of contracting
COVID-19 appeared quite low (11% – sufficiently or highly
afraid) as opposed to the high number of participants
worried about the family members contracting the virus
(48% – sufficiently or highly worried). A small number of
participants (2.60%) reported a history/presence of coronavirus,
and even fewer number (0.60%) reported the family history
of COVID-19. A majority (72%) of participants expressed
worry about the economic consequences, while 66% reported
actual or prospective worsening of economic conditions; 69%
reported reduced social contacts, while 43% reported worsened
psychological state due to the social distancing requirements.
In addition, the sample reported slightly reduced job workload
(M = 2.86, SD = 1.33) and somewhat increased free time
(M = 3.37; SD = 1.27) and domestic workload (M = 3.54,
SD = 0.97).

Hypotheses Testing
Predictions
To test the hypotheses and identify predictors of coping
styles, we conducted hierarchical regression analysis via
entering demographic variables in the first model and
psychological variables in the second model. All regression
models were statistically significant: F(31,817) = 9.00, p < 0.01
for information accessing/processing, F(31,817) = 10.69, p < 0.01
for action planning, F(31,817) = 14.68, p < 0.001 for avoidant
F(31,817) = 10.45, p < 0.01 for passive-submissive styles
of coping. Significant predictors explained 25% of variance
(R2 = 0.25) in the information accessing/processing coping
style; 28% of variance (R2 = 0.29) - in the action planning

coping style; 28% of variance (R2 = 0.28) – in the passive-
submissive coping style; and 36% of variance (R2 = 0.36) – in the
avoidant coping style.

Anxiety positively predicted both affective coping
styles, and negatively predicted the action planning
coping style, while COVID-19 worry positively predicted
all coping styles.

Individualism negatively predicted the passive-submissive
coping style and positively predicted the action planning coping
style, while collectivism positively predicted all coping styles.

Presence of meaning in life positively predicted both rational
coping styles and negatively predicted the avoidant coping
style, while search for meaning in life positively predicted
all coping styles.

The predictors of four coping styles are displayed in Table 3
in the descending order, presenting psychological predictors first,
followed by other (e.g., demographic, perceived impact) variables.

Demographic and perceived impact variables also produced
valuable predictions: increased job workload, higher economic
worry, and optimistic outlook on the pandemic predicted both
of the rational coping styles, whereas reduced job and household
workload both predicted the passive-submissive coping style;
age positively predicted both information accessing/processing
and avoidant coping styles; and perceived negative impact
of social distancing on psychological state predicted the
avoidant coping style.

Moderations
Next, we proceeded with moderation analysis in the PROCESS
macro version 3.5 (developed for SPSS by Hayes, 2017) which
enables mean centering of variables in interaction. While
examining the hypothesized models with respect to cultural
orientations and meaning in life, we entered all the demographic
and perceived impact variables as covariates. The proposed
moderating variables were examined both independently and in
combination. Only statistically significant interaction models are
described below.

According to the results, when examined independently, both
individualism and collectivism acted as moderators between
anxiety and the passive-submissive coping style.
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TABLE 3 | Predictors of coping styles.

Predictors of action planning
coping style

β t p

Presence of meaning in life 0.30 9.13 0.000

COVID-19 worry 0.20 5.50 0.000

Individualism 0.13 3.78 0.000

State anxiety − 0.12 − 2.75 0.006

Search of meaning in life 0.10 3.24 0.001

Collectivism 0.10 3.06 0.002

Positive outlook on pandemic 0.09 2.66 0.008

Worry about economic consequences 0.08 2.34 0.019

Job workload 0.08 2.00 0.046

Predictors of information accessing/processing coping style

COVID-19 worry 0.31 8.53 0.000

Search of meaning in life 0.17 5.41 0.000

Collectivism 0.14 4.16 0.000

Presence of meaning in life 0.14 4.01 0.000

Age 0.11 2.85 0.004

Job workload 0.09 2.23 0.026

Positive outlook on pandemic 0.07 2.00 0.045

Worry about economic consequences 0.07 1.96 0.050

Predictors of passive-submissive coping style

Collectivism 0.24 7.43 0.000

State anxiety 0.22 5.33 0.000

Search of meaning in life 0.21 6.77 0.000

COVID-19 worry 0.15 4.15 0.000

Individualism − 0.09 − 2.67 0.008

Job workload − 0.12 − 3.10 0.002

Household workload − 0.07 − 2.23 0.026

Predictors of avoidant coping style

State anxiety 0.38 9.65 0.000

Search of meaning in life 0.15 4.89 0.000

Collectivism 0.14 4.60 0.000

COVID-19 worry 0.10 2.99 0.003

Presence of meaning in life − 0.08 − 2.54 0.011

Perceived negative impact of social
distancing on psychological state

0.10 2.92 0.004

Age 0.07 1.98 0.048

Only significant predictors are shown with standardized regression coefficients,
t-tests and significance levels.

More specifically, an increase in scores of individualism
decreased the effect of anxiety on passive-submissive coping style:
interaction was marginally significant, F(1,820) = 3.76, β = –0.10,
t(848) = –1.94, p = 0.052. Figure 1 shows that the effect of anxiety
on the passive-submissive coping style is stronger at lower levels
of individualism. Overall, the model explained 16% of variance in
the passive-submissive coping style.

An increase in scores of collectivism also reduced the effect
of anxiety on the passive-submissive coping style: interaction
was significant, F(1,820) = 4.27, β = –0.08, t(848) = –2.07,
p = 0.039. Figure 2 shows that the effect of anxiety on the
passive-submissive coping style is stronger at lower levels of
collectivism. Overall, the model explained 22% of variance in the
passive-submissive coping style.
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FIGURE 1 | Effect of anxiety on passive-submissive coping style is moderated
by individualism.
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FIGURE 2 | Effect of anxiety on passive-submissive coping style is moderated
by collectivism.

Next, we conducted the above moderation analyses via
controlling for collectivism while examining the effect of
individualism as a moderator, and vice versa. The moderating
effect of individualism was no longer marginally significant
(p = 0.184), while the effect of collectivism was maintained:
β = –0.08, t(848) = –2.28, p = 0.022.

As far as meaning in life is concerned, when examined
independently, both presence of meaning in life and search for
meaning in life acted as moderators between anxiety and one of
the coping styles.

Presence of meaning in life moderated the relationship
between anxiety and the avoidant coping style by attenuating
anxiety’s effect: Interaction was significant, F(1,820) = 4.39,
β = –0.07, t(848) = –2.09, p = 0.036. Figure 3 shows that the effect
of anxiety on the avoidant coping style is stronger at lower levels
of presence of meaning in life. Overall, the model explained 31%
of variance in the avoidant coping style.

Search for meaning in life moderated the relationship between
anxiety and the action-planning coping style by attenuating
anxiety’s effect: Interaction was significant, F(1,820) = 6.71,
β = –0.08, t(848) = –2.59, p = 0.010. Figure 4 shows that an
increase in anxiety scores reduced action-planning coping style
and this effect was strongest when search for meaning in life
was high. Overall, the model explained 15% of variance in the
action-planning coping style.

Next, we conducted the above moderation analyses via
controlling for search for meaning while examining the effect
of presence of meaning as a moderator, and vice versa. The
moderating effect of the presence of meaning in life was no longer
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FIGURE 3 | Effect of anxiety on avoidant coping style is moderated by
presence of meaning in life.
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FIGURE 4 | Effect of anxiety on action planning coping style is moderated by
search for meaning in life.

significant (p = 0.070), whereas the effect of search for meaning
slightly decreased but was maintained: β = –0.06, t(848) = –1.96,
p = 0.050.

To sum up, when measured independently, cultural
orientations exhibited their moderating effect on the relationship
between anxiety and passive-submissive coping, whereas
the presence of meaning in life impacted the link between
anxiety and avoidant coping, and the search for meaning in
life impacted the link between anxiety and action planning
coping. When controlling for the other variable, individualism
lost its moderating power, while collectivism held. Same was
true for presence of meaning in life and search for meaning in
life: the former could no longer hold the effect, while the latter
maintained. However, it is worth noting that for the meaning in
life variables, both were still within a similar range of statistical
significance (p’s = 0.05 and 0.07), and thus the difference in their
predictive ability when controlling for the other variable was not
as great as that for individualism and collectivism.

DISCUSSION

Our findings on the relationships between coping and cultural
orientations, on one hand, and coping and meaning in life,
on the other, in the context of the COVID-19 pandemic,
generated a number of insights and thus call for more thorough
discussions provided below.

Anxiety, COVID-19 Worry, Cultural
Orientations, and Coping
Our findings revealed that anxiety was highly linked with
COVID-19 worry as well as the worry about the economic
consequences of the crisis, the perceived negative impact of
pandemic on one’s psychological state and on one’s overall life,
thereby indicating that the pandemic, as a distinct and immediate
threat, indeed represented a major stressor for the sample and
its well-being. In line with the study of Makhashvili et al. (2020),
the major concern of our participants entailed worrying about the
wellbeing of their loved ones.

Furthermore, anxiety positively predicted affective coping
and negatively predicted one of the styles of rational coping
(action-planning), while COVID-19 worry was linked with all
styles of coping. In addition, COVID-19 worry was linked
with both collectivism and individualism, thereby confirming
the overwhelming nature of the pandemic that more or less
equally affected all, from different angles, irrespective of their
cultural orientations. Nevertheless, in spite of COVID-19 worry
predicting all styles of coping, it still showed stronger links with
rational coping thereby confirming its threat-specific nature and
its relative manageability. Thus, our findings revealed a subtle
difference between state anxiety and COVID-19 worry with
respect to coping styles: while COVID-19 worry presented itself
as a top predictor of both rational styles of coping, anxiety acted
as a top predictor of both affective styles of coping (see Table 3).

Consistent with our findings, other studies have generally
found anxiety to be significantly linked with emotion-focused
coping and with a decreased use of problem-focused coping
(Whatley et al., 1998; Rahnama et al., 2017). In line with our
results, studies on the COVID-19 outbreak among Hungarian
adults (Szabó et al., 2020) and Chinese adolescents and children
(Duan et al., 2020) linked anxiety with increased affective coping
and decreased rational coping. Other studies on the COVID-19
pandemic also linked higher levels of anxiety with emotion-
focused coping (Mariani et al., 2020; Rogowska et al., 2020),
and attributed their stronger link to the uncontrollable nature
of the stressor (Mariani et al., 2020). As far as COVID-19 worry
is concerned, a study in Germany (Gerhold, 2020) found that,
compared to men, women were more inclined to fear COVID-
19 and they also used emotion-focused coping in a higher degree;
however, no direct links between COVID-19 worry and coping
styles were examined.

According to the cultural transactional theory of stress
and coping, independence and interdependence are the core
values for individualists and collectivists upon which stress
and coping are likely to center. In addition, the network of
core social contacts of individualists is narrower, consisting of
immediate family and friends, while it is broader for collectivists,
encompassing extended family, friends, and community (Chun
et al., 2006; Kuo, 2013). Thus, threatening one’s autonomy
(e.g., extreme restrictions and limitation of freedom) during
the pandemic may be particularly stressful for people with an
individualistic orientation, whereas threatening interconnections
(e.g., social distancing requirements, welfare of others) may pose
major risks for people with a collectivistic orientation.

Frontiers in Psychology | www.frontiersin.org 9 May 2021 | Volume 12 | Article 63407892

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


fpsyg-12-634078 May 12, 2021 Time: 17:48 # 10

Shekriladze et al. Pandemic and Culture Related Coping

In line with the aforementioned theory, our hypothesis
envisaged individualism to be positively linked with rational
coping and negatively linked with affective coping, and
collectivism – vice versa. Our expectations in regards to
individualism were essentially confirmed. However, contrary
to our hypothesis, a collectivistic orientation predicted both
problem-focused and emotion-focused coping. Thus, our
findings indicated that a collectivistic orientation during the
global crisis did not necessarily preclude utilizing rational coping
but rather widened the coping repertoire. Hence, the question to
be addressed below is why, contrary to the proposed theoretical
framework, collectivism predicted both styles of coping.

As rightfully pointed out by Lazarus (1993), both ways of
coping are appropriate depending on the circumstances, and
irrespective of a person’s cultural orientation, task-oriented
coping (primary control) is the preferred way of response when
one can modify a stressor, while affective coping (secondary
control) is more appropriate when an individual has limited/no
control over the stressor (e.g., death of a loved one, terminal
illness). Examining the pandemic from this angle might be
helpful in understanding why collectivistic orientation may
accelerate all styles of coping.

More specifically, the cross-cutting enhancing power of
collectivism on all styles of coping might be prompted by the
circumstances of a pandemic provided that people with such an
orientation are worried about their own welfare and the welfare
of their family, relatives, and community. This, by no means,
implies that people with individualistic orientation are indifferent
to community well-being or may not be inclined toward
emotional coping; rather, in the context of pandemic, having an
individualistic orientation makes one’s circle of concern narrower
(e.g., my nuclear family and me) and thus more manageable, for
which primary control (i.e., taking precautionary measures for
oneself and one’s immediate family) is sufficient. Alternatively,
a collectivistic orientation makes one’s circle of concern broader
encompassing not only oneself and one’s immediate family but
also their extended family, relatives, and friends. As a result, in
order to reduce the risks of contracting the virus for oneself and
one’s immediate family, a person with collectivistic orientation
applies primary control (problem-focused coping), yet ensuring
everyone’s well-being (i.e., taking precautionary measures for
their extended family, relatives, friends, etc.) is beyond one’s
control and, therefore, the increased need for emotional coping
(secondary control) arises.

Thus, the stress of the pandemic, roughly speaking,
encompasses micro (a person and his or her immediate
family) and mezo (extended family, relatives, and friends) layers
for each individual and their cultural orientation has bearing
on which layer is activated: in the case of individualism, the
micro layer is red-flagged, while in the case of collectivism,
both the micro and mezo layers are red-flagged. When only the
micro layer is activated, the situation is more manageable, and
mainly primary control is used; when both layers are activated,
primary control is applied for the micro layer, while secondary
control is applied for the mezo layer (Figure 5). Going back to
our sample, even though by the time of this study the threat
of coronavirus was rather manageable in Georgia, on which

basis we hypothesized COVID-19 worry to be linked with
rational coping, because Georgians tend to be other-centered
(Makhashvili et al., 2020), it prompted the worry about people
beyond one’s immediate circle thereby entailing the need for
secondary control (affective coping). This may explain why a
collectivistic orientation in the context of the pandemic predicted
both rational and affective coping.

Consistent with our findings, other studies have also linked
collectivistic orientation with both rational and affective coping.
A study on British and Japanese students (O’Connor and
Shimizu, 2002) showed that Japanese students adopted both
emotion-focused and problem-focused coping, while British
students favored problem-focused coping. Similarly, in their
research on Asian and Caucasian Canadian students, Kuo
and Gingrich (2004) examined collective, avoidance, and
problem-focused coping and discovered that notwithstanding the
participants’ ethnicity, collectivism was positively linked with all
three types of coping, while individualism was positively linked
with problem-focused coping only.

As a global pandemic is largely beyond one’s control,
irrespective of cultural orientations, applying both rational and
affective coping may be equally appropriate depending on
the local circumstances, and the latter may largely determine
the extent to which each is utilized. In fact, a study from
Italy demonstrated that collectivistic orientation among young
adults predicted lower psychological maladjustment during the
COVID-19 pandemic, thereby emphasizing the protective role
of goal sharing, interdependence, and sociability (Germani et al.,
2020). In another study from Turkey, uncertainty intolerance,
typically higher in the case of individualistic orientation and
lower in the case of collectivistic orientation, was linked with
increased fear of COVID-19 and lower psychological well-being
(Satici et al., 2020).

Furthermore, our findings from moderation analyses
indicated that both individualism and collectivism may reduce
anxiety’s effect on coping. Interestingly, the results suggested
that people with high collectivism exhibited markedly higher
use of passive-submissive coping without experiencing anxiety
compared to people with low collectivism; when anxiety
rose though, its boosting effect on passive-submissive coping
increased in both cases, being more notable in the case of low
collectivism. In line with the proposed transactional person-
environment-culture-coping framework, in societies with
higher collectivism, both stress and coping are centered on
interdependence (Chun et al., 2006). As a result, on one hand,
a broader self-construal may generate increased worry about
the wellbeing of in-groups originating higher need for affective
coping; yet, on the other hand, the broader self-construal may
also offer an extended network of support. Hence, higher
usage of passive-submissive coping in the absence of anxiety
can be attributed to collectivists’ broader circle of concern
and the associated need for secondary control. The same
broader circle of concern, i.e., the stronger informal support
system that such individuals tend to enjoy, may also explain
collectivism’s role in weakening anxiety’s effect on passive-
submissive coping. Although the support system per se was not
examined in our study, our results showed that the household
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FIGURE 5 | Cultural orientations and coping in the context of pandemic (A) Individualism and (B) Collectivism. PC, primary control; SC, secondary control.

composition of most participants included several individuals
(32% lived with more than three people). Alternatively, these
findings may insinuate that collectivism is so strongly associated
with the passive-submissive style that anxiety can no longer
make a difference.

Thus, our findings expanded and enriched the cultural
transactional theory of stress and coping, linking collectivism
with both primary and secondary control. Moderation analyses
also suggested that after all individualism and collectivism do not
represent two ends of one dimension. They also informed on how
complex environments may shape coping with a global stressor in
light of cultural orientations.

Meaning in Life and Coping
As discussed earlier, the role of the search for meaning in life with
respect to psychological well-being is not straightforward: while
the generic approach states that the search for meaning in life
positively predicts mental health problems, the culture-sensitive
approach suggests that in collectivist societies it positively
predicts mental well-being. These approaches have not been
tested on coping styles, thus, our study adds value to the
theory. Consistent with the culture-sensitive perspective, we
hypothesized the search for meaning in life to positively predict
both coping styles.

First of all, in line with a more generic approach, our
results showed that anxiety negatively correlated with the
presence of meaning in life and positively correlated with the
search for meaning in life (see Table 2), thereby confirming
the advantage of the presence of meaning with respect to
mental well-being. Nevertheless, our results from the regression
and moderation analyses corroborated the culture-sensitive
approach: despite our sample showing multiple individualistic
tendencies, the search for meaning predicted both affective and
rational coping, and attenuated anxiety’s negative effect on the
action planning coping style.

Furthermore, Dezutter et al. (2014) identified that the
combination of high presence and low search showed the
strongest link with positive psychological functioning, while
the combination of low presence and low search produced the
poorest link. These findings demonstrated a certain protective
role of the search for meaning even among individualistic
societies: when meaning in life is absent, engaging in search
for meaning is more favorable than not striving to acquire
meaning at all. Hence, a protective role of the search for
meaning evident to a certain degree even in the individualistic
societies might be more prominent in cultures with higher

collectivism. Thus, the mixed nature of our findings with respect
to meaning in life partly confirming the generic approach
and partly confirming the culture-sensitive approach might be
attributed to Georgia’s intermediate and ever-evolving position
between pure individualism and pure collectivism.

Georgian Socio-Cultural Context and
Coping
The study findings yielded interesting insights for Georgian
culture that can be applied to similar cases. The descriptive
statistics of our sample reflected Georgia’s intermediate position
between mainstream individualism and mainstream collectivism,
once again underlining the relativity of the constructs and
cautioning about the limits of their applicability to some cultures.

Age significantly correlated with cultural orientations
confirming that younger generations in Georgia tend to be more
individualistic. Nevertheless, the same younger generations still
exhibited the key collectivistic trait: similar to the participants
of Chinese and Italian studies (Germani et al., 2020; Wang
et al., 2020), the majority worried about their family members
contracting the virus and few worried about their own welfare.

Furthermore, while one third of the participants shared their
households with three or more individuals, only 6% lived alone,
and 28% lived with an elderly individual - all recognized features
of collectivistic societies (Vandello and Cohen, 1999) – the
scores of individualism and rational styles of coping significantly
exceeded the scores of collectivism and affective styles of coping.
In line with our results, another Eastern European study on the
COVID-19 pandemic also showed that problem-focused coping
exceeded emotion-focused coping (Szabó et al., 2020). The higher
rates of individualism in our sample can be explained by the
predominance of younger participants; in line with the previous
study by Jamagidze et al. (2011), our results confirmed the
growing individualism among younger generations of Georgia.

The higher rates of rational coping in our sample may be
partly attributed to the fact that the study was conducted during
the initial stage of pandemic when the epidemiological situation
was very favorable (with daily rates of 0 deaths and an average
number of new cases amounting to six only, World Health
Organization), which made stressors fairly manageable. These
results were further corroborated by the below average scores of
both anxiety and COVID-19 worry among our sample. Repeating
the survey by the end of 2020 (as planned), when the spread
of infection reaches its peak (in mid-November, daily rates of
deaths reached 40 and new cases exceeded 3000) may produce
different results.
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Thus, our results indicated that cultural characteristics and
manageability of stressors need to be properly examined with
respect to coping styles applied in response to the COVID-19
pandemic. In our case, specific cultural context stemming from
a relatively intermediate position of Georgia (Eastern edge of
Western world) between individualism and collectivism may
partially be responsible for the following findings: COVID-19
worry, collectivism, and search for meaning in life – all predicted
both rational and affective coping styles.

The findings pinpointed the variety of ways people perceive
and react to a global threat and cope with the associated
anxiety. They also expanded the cultural transactional theory
of stress and coping by envisaging the concept of meaning
in life through cultural lenses. On one hand, our results
indicated that under collective crisis, such as a pandemic,
everybody tends to be affected; yet, the specific reasons of
why people become vulnerable may vary within the culture
as well as across cultures, and identifying these reasons is
crucial in defining proper intervention strategies. Airhihenbuwa
et al. (2020) consider culture a central factor in ensuring an
effective world-wide response to the global crises, stressing the
importance of translating the unified global recommendations
to the culture-relevant language. Thus, in a society like Georgia
whose members are primarily worried about others’ wellbeing,
support efforts should perhaps center on interdependence and
on promoting ways for individuals to connect and care for
each other. On the other hand, on a macro level, such a
society will presumably better respond to the preventive slogans
underlining responsibility for others (e.g., “protect your family,”
“protect the elderly”) versus messages centered on self (e.g., “stay
home,” “stay safe”).

Finally, the evidence generated by our sample indicated that
some cultures may share characteristics of both individualistic
and collectivistic societies and, therefore, display mixed
representation of classic constructs. The current findings, thus,
can contribute to cultural psychology research, inform practice
and policy level decisions, and may be useful beyond the
COVID-19 crisis.

LIMITATIONS

The size of the sample, the broad geographic coverage, and
the early post-outbreak study period can be considered as
strengths of our study. Nevertheless, the research was not
free of limitations. The main limitation was its bias stemming
from convenience sampling that limits the generalizability of
the findings. The sample mostly consisted of younger adults,
primarily of the female gender. Besides, tech-savvy individuals
were likely overrepresented. In addition, the level of distress
probably influenced participants’ motivations to engage in the
survey. Therefore, the extent of response bias in the data
cannot be accurately estimated. The cross-sectional design of
the current study also has its known drawbacks. Finally, the
measure of coping styles used in the study is based on the
Western understanding of coping and may overlook culturally
congruent ways of coping.

CONCLUSION

The stress caused by the pandemic created a natural milieu
to examine links between anxiety, COVID-19 worry, and
coping styles. We hypothesized that these links would be
moderated by cultural orientations as well as meaning in
life. Our hypotheses were supported in relation with some of
these links. The main findings of our study suggested that
cultural orientations and meaning in life predict rational and
affective coping styles in a variety of ways, and moderate
the links between anxiety and coping styles. Our findings
concerning individualism/collectivism enriched and expanded
the cultural transactional theory of stress and coping, while
findings on meaning in life supported both culture-sensitive
and generic approaches. The findings were explained within
the complex context of the current outbreak and Georgia’s
relatively intermediate position between clear-cut individualism
and clear-cut collectivism and can be useful beyond the COVID-
19 pandemic.
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The context of Covid-19 has offered an unusual cultural landscape for examining how

workers view their own position relative to others, and how individuals respond to

prolonged exposure to workplace stress across different sectors and cultures. Through

our recent work tracking the well-being of frontline workers in the UK and Ireland (the

CV19 Heroes project), we have uncovered additional psychological factors that have

not been accounted for in previous models of occupational stress or burnout. In recent

months, frontline workers have worked to protect the community from the threat of

SARS-CoV-2 and, simultaneously, have evaluated their perceptions of collective efforts

of others as either congruent or incongruent with collective goals (e.g., lowered mortality

and morbidity): we call this novel aspect solidarity appraisal. These frontline workers

have been hailed as heroes, which we argue has led to the creation of an implicit

psychological contract (the hero contract) between frontline workers and the public.

Here, the heroes are willing to “go above and beyond” for the greater good, with the

expectation that we (the public) do our part by adhering to public health guidelines.

Where frontline workers perceive incongruence between the words and actions of others

in working toward collective goals this drives negative affect and subsequent burnout.

In this perspective article, we evaluate the cultural context of the pandemic in the UK

and Ireland and suggest important socio-cultural factors that contribute to perceptions

of solidarity, and how this may relate to burnout and worker welfare during and beyond

the pandemic context.

Keywords: burnout, collective action, Covid-19, CV19 Heroes, frontline workers, heroes, occupational stress,

social solidarity

INTRODUCTION

Occupational stress has been long known to impact both physical and mental health in a variety
of ways (Taris, 2016). From increased likelihood of cardiovascular disease (Kivimäki and Kawachi,
2015), metabolic syndrome (Chandola et al., 2006), and cardiovascular mortality (Kivimäki et al.,
2002) to associations with chronic pain (Herr et al., 2015), there has been a great deal of
work carried out to understand the specific correlates of stressful work on physical health and
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functioning. For mental health outcomes, certain concepts of
mental ill-health exist solely because of the strains of work such
as burnout (Maslach et al., 2001) and its associated impacts on
traumatic stress (Galek et al., 2011), depression (Schonfeld and
Bianchi, 2016), and anxiety (Koutsimani et al., 2019).

Working on the frontline during Covid-19 has necessitated
great self-sacrifice on the part of all of those in these roles
during the shifting social contexts of the pandemic since it began.
From the earlier days of little testing and little protection, and
during panic buying, to times of reports of non-compliance by
the public and by notable figures (in the UK and Ireland, but
also elsewhere in the world), through to displays of defiance and
protest associated with pandemic denial or public health measure
resistance, the workers have continued. Not surprisingly, much
research has been done to understand the impacts of working
on the frontline. Work carried out thus far mostly focuses
on frontline healthcare workers, where severe mental health
implications of this work have been described in the form of
post-traumatic stress disorder, anxiety, depression, and somatic
symptoms (e.g., Carmassi et al., 2020; Giorgi et al., 2020; Preti
et al., 2020), but increased burnout and decreased resilience
and well-being have also been described in work incorporating
broad profiles of frontline workers (Sumner and Kinsella, 2021).
Data from the latter project, known as the CV19 Heroes
project—the CV19 Heroes Project1 which a key aspect was
to understand burnout in the context of pandemic stress and
occupational demand—has led to new theoretical developments
presented here.

BURNOUT IN CONTEXT

Burnout has been well-studied over the years, most notably by
Christina Maslach, whose authoritative work has been at the
centre of developments within this field. Burnout is defined
as being a psychological syndrome that is characterised by a
progression of occupational stress, and is manifested in cynicism,
exhaustion, and feelings of inadequacy or inefficacy (Maslach,
1993; Maslach et al., 2001). Conditions for burnout are said to
be associated with a mismatch between the individual and their
working environment, in any one of six domains: workload,
control, reward, community, fairness, and values (Maslach and
Leiter, 2008). While the concept of the social environment (or
community) contributing to burnout has been well-studied, it
focuses solely on social interactions and interplay within the
organisational setting (Maslach and Leiter, 2008). Wider social
and cultural influences on burnout have not yet been considered
in any depth.

There are many occupations that are associated with higher
instances of burnout amongst their workers (Leiter and Schaufeli,
1996; Taris et al., 2005). Many of these lines of work (frequently
in helping roles) are reliant on engagement with the public

1The CV19 Heroes project was established to track the welfare of workers on

the frontline of the pandemic in the UK and Ireland, encompassing all forms

of frontline workers from health and social care, to community supply chain,

and in civil defence. Project registration can be found at: https://osf.io/nm83c/

registrations.

such as healthcare workers, veterinarians, civil defence and
emergency services (Felton, 1998; Ben-Zur and Michael, 2007;
Platt et al., 2012). The stressful impacts of these types of work
are cited as being related to an externally-situated control, such
as with colleagues, customers/clients, or line managers (Taylor
and Cooper, 1989; Glass and McKnight, 1996). Elements of
the work within those professions require interdependence of
action and, as a result, the control over outcomes is shared2.
Within the Covid-19 pandemic, interdependence is critical.
Frontline workers are reliant on the public to adhere to public
health guidance to prevent the spread of the virus, thereby
reducing their potential workload, or otherwise reducing the
distressing conditions of their work. Importantly, in this context,
we have seen evidence for the wider socio-cultural environment
playing a key part in workers’ feelings of reward from their
efforts. We suspect that these broader influences on burnout
play out in a range of professions. Veterinary practitioners, for
example, may experience burnout due to client non-compliance
resulting in animal suffering or need for prolonged or more
aggressive treatment (e.g., Ballantyne and Buller, 2015; Moses
et al., 2018). While the cognitive appraisal of a stressor and
one’s own resources to cope with it has been long-studied (e.g.,
Folkman, 1984; Folkman and Lazarus, 1984), the extent that
other people in the broader social context (external to one’s
organisational setting) are appraised as working toward related
goals when success is contingent on this has not been previously
considered.We call this solidarity appraisal and believe it to be an
important contributor to burnout in frontline workers and other
demanding professions that require interdependence of action.

Recently, we explored the experiences of frontline workers
in the UK and Ireland during the pandemic (Kinsella et al., In
Press) using interviews from 38 frontline workers, with a balance
across the UK and Ireland, and from different frontline sectors
(i.e., health and social care, community supply chains, and civil
defence). Our work uncovered aspects of perceived public action
that many frontliners found deeply upsetting and difficult, which
have theoretical implications for the psychology of burnout.
Firstly, the perceptions of non-compliance with public health
regulations. Participants noted their feelings of inadequacy and
frustration at the behaviour of others (including known and
unknown members of the public, and government officials),
in reference to their perceived non-compliance with public
health regulations, and minimisation or otherwise denial of the
existence or severity of the pandemic. One participant explained:

Thinking about other people, it’s like a kick in the teeth if you’re

a healthcare worker. We’re doing all these efforts. Some of my

colleagues didn’t see their kids for 2, 3, 4, 5 weeks. One of the girls

was working and her kid is on immuno-suppressants, so her little

boy had to live with the grandparents for 6 weeks. She didn’t see

her kid and then come back out and see [them] going on the beach

and demonstrating with no mask, it is like a kick in the teeth. It’s

infuriating for us.

2For instance, a doctor can offer professional advice, but the patient must ensure

that medication and treatment regimens are adhered to.
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Akey factor of interest here is the extent that the worker appraises
others in their own cultural context to engage in the required
collective and co-operative action. We live in a world where we
can witness with our own eyes but can also witness with the eyes
of the population’s citizens via news and social media. Within the
pandemic, the world’s attention has focused on the minutiae of
the crisis as it has unfolded. Arguably, socio-cultural influences
on burnout have become more important within the context of a
24 hour news cycle, and where accessibility to information and
online interaction through social media is constant. Stories of
tragedy, misfortune, or mishap have been a key focus of news
media, and various cultural narratives have pervaded, including
social rhetoric around “Covidiots” (Romain, 2020; Reicher and
Drury, 2021). Much Western news and social media has often
focused on images and stories of non-compliance, panic buying,
conspiracy rhetoric, and legislative hypocrisy, which have been
shared across the globe (e.g., Arafat et al., 2020; Islam et al., 2020;
Lunn et al., 2020; Mevorach et al., 2021). Narratives surrounding
sensationalised non-compliance in the public have wound up in
unhelpful discourses of morality (Prosser et al., 2020), some of
which have been instigated from central government in many
countries (e.g., Forester and McKibbon, 2020; Liao et al., 2020;
Zahariadis et al., 2020; Reicher and Drury, 2021). As a result, the
frontline workers whose sacrifices have increased are witnessing
a lack of solidarity that has been vastly magnified and prioritised
over coverage of dutiful compliance or positive public health
messages (Basch et al., 2020). This media coverage has also been
shown to drive public behaviour during the pandemic (Gozzi
et al., 2020), actually encouraging or, at the least, legitimising rule
breaking, making the overall social contextual situation all the
worse for frontline workers. Solidarity is, perhaps, particularly
valuable in the frontline worker setting because it carries with
it implicit connotations of respect, empathy, social justice,
and reciprocity (Molm et al., 2007; Molm, 2010; Stavrova and
Schlösser, 2015). One participant stated:

I think if people have the opportunity to go and, you know, see

how, you know, walk a mile in someone else’s shoes, you might

realise just how difficult it is.

When viewed through this lens, it becomes clear the role
that legislative leadership and the public have in influencing
perceptions of solidarity and minimising the potential damage of
the pandemic by adhering to public health guidance (van Bavel
et al., 2020).

Our work also uncovered a second aspect of perceived
public action that many frontliners found deeply upsetting and
difficult: a perceived discrepancy between public words and
public deeds. The rhetoric of frontline keyworkers being called
heroes, particularly during the first surge where there were
weekly “clap for heroes” evenings from the public was sharply
at odds with perceptions of behaviour contravening public health
guidance. The incongruence between words and deeds also has
been apparent outside of the pandemic context. For instance,
during the Olympic Games of 2012, the UK National Health
Service (NHS) featured as a point of pride and celebration in the
opening ceremonies, yet, at the same time, was controversially
reorganised and staff wages were frozen (Burki, 2018)—a clear

discrepancy between public/political rhetoric and action, which
may have negatively impacted workers’ well-being.

During the pandemic, perceived incongruence between words
and actions may have been further amplified using the powerful
cultural label, hero. Frontline workers have worked in extremely
challenging environments for extended periods of time during
the pandemic to help, protect, and save others. They have quite
rightly been hailed as heroes due to their extraordinary displays
of bravery, sacrifice, and compassion for others. However, there
has been much critique levelled at this rhetoric for diminishing
the sacrifices made by those on the frontline (with the thesis
that as they are heroes, sacrifices are the expectation), as well
as setting those labelled as hero up with unrealistic expectations
of enduring resilience and strength (Hsin and Macer, 2004; Cox,
2020; Stokes-Parish et al., 2020). Recent work critiquing the use
of the hero label for healthcare workers in the pandemic has also
highlighted the need for reciprocity between frontline workers
and the general public (Cox, 2020; Kinsella and Sumner, 2021).
One participant emphasised this point:

But people wouldn’t [follow public health guidelines] and then the

next minute they’re saying “you’re heroes” and it’s like “No, you

[are] being stupid and creating work for us and putting us at risk.”

Frontline workers have not only had to deal with the challenge
of trying to fulfil their role responsibilities contingent on the
engagement of the public (interdependence of effort in attaining
goals), but also to live up to these heightened expectations and
stereotypes of being a hero (e.g., brave, strong, unwavering:
Kinsella et al., 2015b). While there has been no research as yet
examining hero labelling and burnout, the potential stress of
unrealistic expectations from this label taps into the concepts of
workload (by the public demands of the hero role exceeding their
human capabilities), and reward (by reducing intrinsic reward
and achievement as they may reasonably fail). This latter aspect
is perhaps the most painful for frontliners as it may be inherently
unavoidable—for healthcare workers they have faced the death
of many patients as a result of Covid-19, and for supermarket
workers they have struggled to keep produce available during
high demand (Kinsella and Sumner, 2021).

A perceived discrepancy between words (hero label) and deeds
(non-compliance, conspiracy) could be likened to the breaking
of a psychological contract (Rousseau, 1989; Rousseau and Parks,
1993) (or hero contract)—where frontline workers were willing
to go “above and beyond” for the greater good of society with
an implicit agreement that others would adhere to public health
advice. Breaches of psychological contract in the work context
can lead to a variety of negative outcomes, including burnout
(Jones and Griep, 2018). The hero contract is, therefore, a
promise of conduct on the part of the person providing it—to
behave in a way that supports the attribution of that label; and
what frontliners appear to have experienced is a violation of that
contract whenever there have witnessed instances of gatherings,
non-compliance, or reneging on promises of adequate support
and compensation from the legislature. The underlying harm of
this sentiment was observed in many countries, as depicted in the
image from Spanish artist Luis Quiles in Figure 1.
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The consequences of labelling frontline workers as heroes may
also have inadvertently led to a shift in group behaviour where
the responsibility for taking action to suppress the virus moved
away from the larger collective (the public) to smaller subgroups
(frontline heroes). A shift in this sense of responsibility (in light
of those more, or uniquely, qualified to take the lead) may also
have reduced compliance with public health measures due to
the heightened sense of psychological safety and protection that
heroes provide to others, reducing the sense of threat (Kinsella
et al., 2015a). The failure of the collective efforts to minimise or
drive down transmission potentially prolongs the pandemic, and
the absence of adequate social support through prolonging the
separation of frontline workers from their loved ones, feeding
into the burnout concepts of workload and control (Maslach and
Leiter, 2008). This shift in responsibility away from the public
may have a direct, negative impact on frontline workers (by
increasing morbidity and mortality rates) and also, an indirect,
negative impact by reducing the sense of collective and co-
operative action to suppress this major health threat. Taken
alongside the aspects of media representations and government
rhetoric reducing perceptions of solidarity, the combined facets
contribute to a unique perspective on occupational burnout in
helping professions (Figure 2).

TOWARD A THEORY OF SOLIDARITY
APPRAISAL

In the literature, solidarity has been posited to provide a means
of interpersonal coping during times of stress, on the very local

(family) level (Knight and Sayegh, 2009), as well as a more
widespread (community and cultural) level (Ku andWang, 2004)
during times of crisis. Collective coping as a concept contains
within it the ideas of solidarity, recognising that individuals find
coping resources both within themselves and through others in
their social circles and communities (Pennebaker and Harber,
1993). Yet, perceived solidarity has not yet been considered as an
influencing factor on burnout.

FIGURE 2 | The social contextual factors that contribute to burnout via

solidarity appraisal.

FIGURE 1 | Luis Quiles’ work “Expendable Workers” (ca. April 2020) depicting the contradiction in words and deeds perceived by frontline workers in Covid-19.

Reproduced by kind permission of the artist.
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It is possible that helping professionals, that we have classically
assumed to be associated with altruism (Wakefield, 1993), are
perhaps instead inspired partly by a sense of social solidarity
(being defined as an empathic response to a condition affecting
others: Arnsperger and Varoufakis, 2003). Equally, motivations
within helping professionals may be oriented around wider
and more complex values or feelings of duty. The concept of
moral capital, defined as internalised social norms conferring
to moral obligation (Silverstein et al., 2012), and that of social
responsibility, defined as the obligations of those to whom others
rely for their well-being (Berkowitz and Daniels, 1964), may also
be intertwined in the motivations of the frontline worker.

The present perspective provides an overview of an emerging
element of occupational stress present from the findings from the
CV19 Heroes project. Participants working in frontline roles of
all sectors have spoken of the unique challenges brought about
by the pandemic, and their reliance on collective action to keep
going. To our knowledge, this theory of solidarity appraisal is the
first work that has incorporated socio-cultural factors that exist
beyond the immediate workplace in understanding trajectories to
burnout. The relevance and applications of this theory will exist
beyond the pandemic setting in other roles and contexts where
dynamic interplay between the working life of the individual and
their social community context exist.

This new position will be of particular relevance to roles
or situations where outcomes are linked to social behaviours
and collective action, and may also help to understand why
communities in different countries around the world have
responded to the virus in different ways at varying points in
time. For instance, both in the UK and Ireland there were
many examples during the first lockdown of people acting
in solidarity in both word and deed. The sense of working
toward the same goal of virus suppression was evidenced in
comparatively limited examples of breaches to public health
advice in those early weeks. However, this changed over time,
with many notable cases of others abandoning public health
advice, and/or being incongruous with appreciation and action
to suppress the virus (Fancourt et al., 2020; Faulkner, 2020).
Throughout the pandemic, there is an interdependence of action
required for those who help to help effectively, and for those
who are being helped to therefore benefit most. Solidarity by
definition requires reciprocity or it cannot function (Bolle and
Kritikos, 2006).

The theory of social solidarity (or lack thereof) underlines
the need for responsibility within the media, and from those
that moderate and devise community standards for social media.
For the legislature there is clear need to communicate with the
language of solidarity rather than divisiveness, and to reinforce
and celebrate the collective actions toward the common goal
in a timely and unified manner (Templeton et al., 2020). It
has been noted that the UK government did lead with themes
of collective action in their public health advice, however
the delay and indecision around the implementation of key
measures served to undermine public trust, leaving the message
(and perhaps its underlying sentiment of solidarity) weakened
(Doogan et al., 2020). Ending the pandemic should reasonably
be a shared goal throughout societies, and here the ability to

work toward that shared goal could be empowering (with regard
to solidarity, broad social support, and maximising personal
control), particularly where there is equity of effort and a shared
concept of how to reach that goal. This itself is not a new concept,
and has been recognised as having huge potential in collective
effort as exemplified in the Blitz Spirit of the Second World War
(Furedi, 2007).

For organisational, social, and cultural psychology there is
a need to understand more about what creates a sense of
solidarity across a population, and what can protect against the
harmful effects of its absence during such challenging times.
It will never be possible to have an entirely unified social
response (behaviourally or emotionally) during a crisis, and so
understanding what can be done to buffer against the harmful
effects of needing to press on despite the cumulative hardships
that prolonged helping behaviour can incur without broader
solidarity is of importance for future crises, but also in other
less extreme circumstances. It is currently not clear whether
the impact of this lack of solidarity on burnout is through
psychological-emotional impacts, or whether through direct
impact of increasing their workload, or both; and this will be of
importance particularly when considering the extension of this
work beyond the pandemic context.

CONCLUSION

Perceived solidarity is consistent with, and complements, existing
theoretical work on occupational stress, but also offers a
useful framework for integrating this work with general social
and cultural psychological theory. The social behaviour of
the community has impacted frontline workers directly (by
increasing infection rate, and therefore workload) but also,
indirectly through this social channel where individuals felt
betrayed and frustrated as a result of perceptions of the
community failing to live up to the social obligations to which
they tacitly signed up for by hailing these workers as heroes, or
by otherwise hindering the collective effort. These concepts are
particularly interesting from a psychological perspective and have
application beyond the pandemic setting, particularly in cases
where occupations are directly impacted by interdependence of
actions and sustained engagement bymultiple stakeholders—this
is the focus of our forthcoming work.
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This study aims to investigate mental health among Chinese people living in areas with
differing levels of infection severity during the COVID-19 outbreak. It also assesses the
association between reciprocal and authoritarian filial piety and mental health in times of
crises. A sample of 1,201 Chinese participants was surveyed between April and June
2020. Wuhan city (where 23.4% of participants resided), Hubei province outside Wuhan
(13.4% of participants), and elsewhere in China (63.1% of participants) were categorized
into high, moderate, and low infection severity areas, respectively. The Depression,
Anxiety, and Stress Scale’s severity cut-points were used to categorize participants. In
the overall sample, 20.9, 34.2, and 29.0% of the participants showed elevated (mild to
extremely severe) levels of stress, anxiety, and depression. Those in the highest infection
severity group were significantly more likely to be categorized as having elevated levels of
stress, anxiety, and depression. General linear modeling was performed on a composite
mental distress variable (taking into account stress, anxiety, and depression scores).
This model indicated that, even after adjusting for group differences in age, gender,
education, and filial piety, the high infection severity group displayed more mental
distress than the low infection severity groups. The model also found reciprocal filial piety
to have a negative association with mental distress. Conversely, authoritarian filial piety
was found to be unrelated to mental distress when controlling for the other variables
in the model. No evidence was found for an interaction between either authoritarian or
reciprocal filial piety and infection severity, which suggests that the negative association
observed between reciprocal filial piety and mental distress was relatively consistent
across the three infection severity groups. The findings suggest that future public health
programs may integrate the promotion of filial piety as a strategy to help Chinese people
maintain good mental health in the face of pandemic crises.

Keywords: filial piety, stress, anxiety, depression, COVID-19 infection severity, mental health prevalence, terror
management theory, meaning maintenance model
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INTRODUCTION

Background
By November 15, 2020, the novel coronavirus (COVID-19)
pandemic affected 220 countries and territories around the world,
with 53,766,728 confirmed cases and 1,308,975 confirmed deaths
(World Health Organization (WHO), 2020). The pandemic
has impacted many people in unprecedented ways, including
grave departures from their normal lives. Millions have been
required to come to terms with the profound loss of loved ones,
experiencing fear, anxiety, and depression. The people of Wuhan,
Hubei province, China—where the COVID-19 outbreak was first
noted, and which has had the highest number of confirmed
cases and deaths in China—experienced collective bereavement
and grief (Cao Y. et al., 2020) when their city was forced
into complete lockdown for 76 days. Moreover, the constantly
changing health alerts and overwhelming media coverage of
the spread of COVID-19 within the city escalated fear, anxiety,
and even stigma among city residents, all of which may have
profound impacts on mental health. As Wuhan was the most
severely affected area in China, it is reasonable to expect that the
mental health of Wuhan residents may have been more severely
negatively impacted compared with those living in less severely
affected cities.

The COVID-19 pandemic has intensified people’s awareness
of death and death-related anxiety (Li et al., 2020c). The
theoretical underpinnings of terror management theory (TMT)
and the meaning maintenance model (MMM) consider the
impact of death-related anxiety and reach similar conclusions
regarding the importance of culturally salient relationship
models. Although not tested in this study, these two theories
are employed to guide the interpretation of results. According
to TMT, human awareness of the inevitability of death may
generate death-related anxiety, which is aversive and disruptive
to psychological functioning (Pyszczynski et al., 2015). Empirical
evidence suggests that COVID-19 outbreaks are likely to lead to
mental health crises, especially in areas with high numbers of
confirmed cases and deaths (Dong and Bouey, 2020), such as
Wuhan. In a survey on the psychological impact on the general
population of China within the first 2 weeks of the COVID-
19 outbreak, Wang et al. (2020) found that 53.8% of 1,210
participants reported that the pandemic had had a moderate to
severe psychological impact on them. The study of Xiao et al.
(2020a) on the mental health and sleep quality of 170 participants
who self-isolated at home for 14 days in central China similarly
found participants’ anxiety and stress to be high, while their sleep
quality was low.

Several studies have investigated differences in mental health
between people living in areas that are severely infected by a
pandemic, compared with those in less affected areas. Lau et al.’s
(2008) study on the impact of the Severe Acute Respiratory
Syndrome (SARS) outbreak in Hong Kong in 2003 found people
living in areas with a high incidence of SARS cases showed
significantly lower levels of subjective wellbeing, particularly
among participants who were elderly, female, or less educated.
People living in areas with a higher incidence of infection are
likely to have a more pronounced fear of infection compared with

their counterparts in mildly infected areas. Studies on previous
pandemics have also shown that the greater the scale of the
outbreak, the greater the fear and anxiety experienced and, thus,
the larger the impact on mental health (Shultz et al., 2016).
Fear, as a motivational state aroused by a pandemic, may give
rise to defensive behaviors (Steimer, 2002), which may trigger
emotional and behavioral contagions (Shultz et al., 2016). During
a pandemic, emotional contagion is the spread of fearful mood
and negative affect through the population. Behavioral contagion
is the tendency for certain behaviors exhibited by one person
to be copied by others (Duan et al., 2019). Both emotional and
behavioral contagions are likely to escalate pandemic-related fear,
arousing negative affective responses to the pandemic at both
the individual and collective level, thereby increasing the risk
for psychological distress (Shultz et al., 2016). As a result, it is
possible that, in high infection areas, the number of people feeling
distress may be far greater than the number of people who are
actually infected (Ornell et al., 2020) as greater levels of awareness
of mortality increases fear of infection and death anxiety. TMT
holds that the fear and anxiety caused by the awareness of
death can be managed through an anxiety-buffering system
(Jonas et al., 2014; Maxfield et al., 2014). The anxiety-buffering
system includes two main defense mechanisms: strengthening
self-esteem and promoting cultural worldviews. These defense
mechanisms can be drawn on, when human awareness of the
inescapability of death becomes salient, to help individuals
maintain mental health (Greenberg et al., 1986; Solomon et al.,
1991; Jonas et al., 2014). Cultural values such as filial piety may
therefore act to buffer death-related anxiety for Chinese people.
The Confucian concept of filial piety refers to moral norms and
practices of respect and caring for one’s parents. Not only does
it require filial duties such as material and emotional support
to, and co-residence with, one’s parents (Li et al., 2010) but
also compliance and obedience to parental demands (Li, 2013;
Bedford and Yeh, 2019). It ascribes the ideal relationship between
parent and child, which places the family at the core of the
Chinese moral worldview (Li, 2013; Li and He, 2019).

In contrast to the Christian view of the ontology of the
universe, Confucianism does not advocate a transcendent
creator. Instead, Confucianism posits that one’s life is an
extension of his/her parents’ physical lives (Li, 2013). Hence,
a person exists solely because of his/her parents. This notion
upholds that the greatest gift children receive from their parents
is life itself (Sung, 1995). Children’s commitments to deferring
to their parents’ wishes, attending to their parents’ needs, and
providing care and support to their parents are reciprocal to
the gift of life. Confucianism further conceptualizes a family
being one body; and one should not harm one’s own body in
any situation (Hwang, 1999). In the context of a pandemic,
Chinese people are likely to adopt a proactive strategy to
protect their parents and family members, which is evident in
empirical research. Wills and Morse’s (2007) study on Canadian
Chinese people’s responses to the threat of SARS found that
participants’ reaction to SARS was strongly influenced by filial
piety; as reflected in participants’ desires to protect their family
members and community by strictly following the government’s
instructions and taking all efforts to ensure that they did not
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spread the virus. In this case, filial piety moved beyond the
filial obligation of showing respect to one’s parents, to a moral
principle that directed responses to protect one’s community
(Wills and Morse, 2007).

Filial piety reflects the five cardinal ethics for the five
major dyadic relationships proposed by Confucianism: the
affective relationship between father and son; righteousness
between sovereign and subordinate; distinction between husband
and wife; proper order between older and younger brothers;
and trustworthiness between friends (Li et al., 2020a). These
relationships, apart from the relationship between friends, are
characterized as vertical and authoritarian between sovereign
and subordinate (Hwang, 1999). The authoritarian nature of
the relationships is internalized via moral education, which
encourages the subordinate to believe that the sovereign’s
decisions are consistent with the tenets of righteousness, justice,
and compassion; and that subordinates are socially and morally
expected to display faithfulness, compliance, and obedience
toward the sovereign (Ho, 1996; Hwang, 1999; Li et al., 2020a).
The hierarchical structure of authority within the family unit,
ascribed by filial piety, has been extended beyond the household
regime, and applied to authority relationships in society more
generally (Yeh and Bedford, 2003; Bedford and Yeh, 2019);
termed “parallel filial piety of society” (Kutcher, 1999; Li, 2013).
The concept of parallel filial piety of society suggests that
broader societal relations parallel family relations. In other words,
filial Chinese individuals should view their obligations to their
parents as essentially parallel to their obligations to authority.
This concept reflects the Confucian political philosophy that
encourages citizens to transform filial devotion for their parents
to loyalty to authority, which results in people’s attitudes toward
their parents being mirrored in their attitudes toward authority
(Kutcher, 1999). This notion is evident in contemporary Chinese
culture. For example, Li et al. (2020c) maintains that China
being a “dear mother” is a common motif in contemporary
Chinese popular culture (e.g., music and literature), representing
the cultural belief that the state is a symbolic parental figure for
Chinese people, and reinforcing the cultural expectation of being
filial to authority.

The COVID-19 pandemic makes cognizant the concept of
death and its inevitability, instilling existential terror in some.
According to TMT (Greenberg et al., 1986; Pyszczynski et al.,
2015) an important function of cultural worldviews is to mitigate
existential terror. For example, TMT would posit that filial piety,
a culture-specific worldview for Chinese people, may assuage
anxiety by providing standards of value that are derived from
the cultural belief of an authoritarian relationship between
subordinate and sovereign (which facilitates the subordinate to
prosper into a filial and responsible self who follows the moral
and social standards set by the sovereign), and by promising
protection from being infected, and death transcendence, to those
who develop a pro-quarantine attitude, stringently obey role
obligations, and voluntarily sacrifice their personal wishes for the
collective good of the nation.

Meaning maintenance model (Heine et al., 2006) has similarly
been employed to offer an understanding of how people
respond to fear associated with mortality and the unprecedented

existential threat caused by COVID-19 (Li et al., 2020c). MMM
proposes that people innately and automatically assemble mental
representations of expected relational systems (which they
strive to make coherent and consistent), leading to a sense
of symbolic unity. The theory posits that human beings are
meaning makers, capable of attributing meaning through actively
building new connections and coherent relations, especially
when the sense of symbolic unity that these relations provide
is disrupted. As meaning makers, people do not submissively
react to meaning violations, where coherent relations and
one’s sense of meaning is threatened by an unexpected crisis,
such as the COVID-19 pandemic (Heine et al., 2006; Proulx
and Inzlicht, 2012). The COVID-19 pandemic has disrupted
people’s relationships and interactions as a result of lockdown.
Threats to the expected relational systems motivate people
to regain meaning by reconstructing order, normality and
certainty, and re-establishing a sense of coherence (Proulx
and Heine, 2006). The COVID-19 pandemic also threatens
certainty. People encounter psychological distress concerning
this uncertainty and endeavor to cope with this. The need
to reduce uncertainty leads individuals to actively recognize
meaning violations and, consequently, reformulate meaning via
a reconstruction of coherent relations, meaningful associations
and the sense of symbolic unity.

Situating the reaffirmation of relational meaning in the
Chinese cultural context connects MMM with filial piety.
Filial piety maintains that a person’s life is meaningful only
through coexistence with others and a series of obligations
between people in different relationships (Hwang, 2001; Li
and Forbes, 2018; Li et al., 2020a). It emphasizes coherent
and meaningful social relations that contribute to the greater
good of the public, which reflects MMM’s central claim
that meaning is relational. According to Heine et al. (2006),
meaning is the expected relationship through which people
construct and experience their world. People search for
coherent relations within the environment they live, within
themselves, and between themselves and the environment.
During the COVID-19 pandemic, expected relationships may
be interrupted. The perceived breakdown of these relationships
may provoke people’s efforts to reconstruct meaningful relations
and connectedness, and in turn, protect people’s psychological
wellbeing. In the process, filial piety may assist individuals to
restore meaning through reaffirming the relationships with their
parents and the state.

Built upon the reciprocal and authoritarian natures of filial
piety, the dual-factor model of filial piety (measured as part of the
current study), posits that filial piety consists of two dimensions:
reciprocity and authoritarianism (Yeh, 2003). Reciprocal filial
piety is concerned with genuine affection that is developed
through constructive relationship with one’s parents. People
with attitudes that reflect reciprocal filial piety tend to attend
to their parents’ needs out of gratitude. Similarly, they may
support the state in exchange for the protection provided by
the state. Authoritarian filial piety involves obedience to social
expectations and suppression of one’s own desires to comply with
the wishes of the parent or the state (Yeh, 2009). Reciprocal filial
piety is stimulated by the psychosocial need for interpersonal
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relationships and social connections, whereas authoritarian filial
piety is driven by the need for collective identification (Chen
et al., 2016). Reciprocal and authoritarian filial piety are not
mutually exclusive. Rather, they are interwoven and operate
simultaneously in varying degrees, depending on circumstances
(Bedford and Yeh, 2019). For example, the effect of authoritarian
filial piety may be more significant than that of reciprocal
filial piety within the context of the COVID-19 crisis, where
people are expected to diligently follow the government’s health
directives. Conversely, reciprocal filial piety may play a greater
role in maintaining mental health because people feel that
their personal sacrifices in the efforts to stop the spread of
COVID-19 are adequately recognized and reciprocated by their
parents and the state.

Previous research into the correlation between filial piety and
wellbeing and mental health has found reciprocal filial piety to
be negatively correlated with perceived depression and anxiety
(Yeh, 2006); and positively associated to life satisfaction (Leung
et al., 2010; Chen, 2014), social competence (Leung et al., 2010),
subjective happiness and quality of family life (Chen et al., 2016),
and mental wellness (Jen et al., 2019). Conversely, authoritarian
filial piety has been found to be positively associated with
perceived depression and anxiety (Yeh, 2006) and negatively
correlated with self-esteem and social competence (Leung et al.,
2010), and mental wellness (Jen et al., 2019). These studies suggest
that reciprocal filial piety is a positive predictor of wellbeing and
mental health, while authoritarian filial piety may have a negative
influence on individual wellbeing and mental health.

The Present Study
The present study aims to investigate the mental health of
Chinese people living in high, moderate, and low infection
severity areas during the COVID-19 pandemic, as well as assess
filial piety’s association with Chinese people’s mental health in
the time of COVID-19. To the authors’ knowledge, there are
no extant studies comparing the mental health of people living
in areas with different levels of COVID-19 infection severity,
while also assessing the role of filial piety. Understanding the
role of cultural factors (e.g., filial piety) in maintaining mental
health in the time of a pandemic is significant. Culture is perhaps
less visible compared with economic dynamics or the political
processes at play during the COVID-19 pandemic. Nonetheless,
cultural factors may contribute greatly to helping individuals
maintain mental health during the global fight against COVID-
19.

As previously mentioned, the mental health of people in areas
with a greater spread of COVID-19 infection may be expected to
be worse compared with those in less affected areas. Additionally,
it might be expected that those with higher levels of filial piety will
obey role obligations and sacrifice their personal wishes for the
collective good of the family and nation, which may contribute
to the maintenance of their mental health, regardless of whether
they live in a high or low infection severity area. Alternatively, it
is also possible that an association between filial piety and mental
health would be present among those in low infection severity
areas, but that this relationship would not be present among
those living in areas with more extreme infection severity (i.e.,

the extreme situation may cause high levels of existential anxiety
and overwhelm the potential protective effects of filial piety). As
such, the interaction between filial piety and severity of infection
on people’s mental health is also worth considering.

In the current study, three mental health-related outcome
variables are assessed: stress, anxiety, and depression. Due to the
exploratory nature of the current study, research questions, rather
than a priori hypotheses, are employed. Three research questions
are investigated:

1. Is infection severity predictive of mental health?
2. Are reciprocal and authoritarian filial piety predictive of

mental health?
3. Is there an interaction between infection severity and filial

piety in predicting mental health?

MATERIALS AND METHODS

Participants
A total of 1,220 participants aged 18 years and over, who lived
in the high, moderate, and low infection severity areas, were
surveyed during the period of April 10 to June 10, 2020. Data
cleaning (see below) left a final N of 1,201. In the final sample,
23.4% (n = 281) participants were categorized as living in a high
infection severity area (Wuhan city), 13.4% (n = 162) were living
in a moderate infection severity area of nine cities in Hubei
province outside of Wuhan, with the remaining 63.1% (758)
living in a low infection severity area of 97 cities elsewhere in
China. The demographic characteristics of the final sample are
reported in Table 1.

Measures
Demographic Variables
Several demographic variables were assessed, including
residential area during the COVID-19 pandemic, age, gender,
highest level of education, and occupation.

Infection Severity
Infection severity in the current study refers to the severity of
infection in the specific geographic area in which an individual
resides, as opposed to the severity of an individual’s infection.
Infection severity in region of residence was indexed based on the
number of confirmed cases and deaths in the area a participant
resided on April 16, 2020. According to the statistics provided by
The National Health Commission of China (2020), as of April
16, 2020, there were 50,333 confirmed cases and 3,869 deaths in
Wuhan (located in Hubei province). In Hubei province outside
of Wuhan, there were 17,795 confirmed cases and 643 deaths.
Elsewhere in China, there were 14,564 confirmed cases and 120
deaths. Thus, Wuhan, Hubei province outside of Wuhan, and
elsewhere in China, were categorized as high, moderate, and low
infection severity areas, respectively.

Mental Health Outcomes
Mental health outcomes were assessed utilizing the 21-item
standardized Chinese version of the short Depression, Anxiety,
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TABLE 1 | Participant demographic characteristics.

Variable Mean (standard deviation)

Age 29.62 (12.72)

Percentage (frequency)

Gender

Male 36.5 (438)

Female 63.5 (763)

Highest level of formal education

Intermediate school 2.6 (31)

High school 5.8 (70)

Diploma 9.0 (108)

Undergraduate education 62.5 (751)

Postgraduate education 20.0 (241)

Occupation

Public servant 3.7 (45)

Healthcare worker 7.8 (94)

Teacher/public institution employee 12.6 (151)

College student 52.5 (630)

Enterprise employee 5.7 (69)

Farmer 0.4 (5)

Factory worker 0.8 (10)

Retiree 3.3 (40)

Unemployed 4.3 (52)

Other 8.7 (105)

and Stress Scale (C-DASS21; Taouk et al., 2001). This self-report
questionnaire elicits scores for depression, anxiety, and stress
using four-point scales where 0 = did not apply to me at all
and 3 = applied to me very much, most of the time. Higher
scores correspond to higher levels of depression, anxiety, and
stress. Example items for stress include “I found it hard to
wind down” and “I tended to over-react to situations.” Example
items for anxiety include “I was aware of dryness of my mouth”
and “I experienced breathing difficulty (e.g., excessively rapid
breathing, breathlessness in the absence of physical exertion).”
Items for depression include “I couldn’t seem to experience any
positive feeling at all” and “I felt that I had nothing to look
forward to.” To ensure consistency with scores on the 42-item
DASS (and so that the cut-off scores established for the 42-
item DASS could be employed), subscale scores were totaled
and multiplied by two (Lovibond and Lovibond, 1995). Table 2
displays the cut-off values for stress, anxiety, and depression given
for the 42-item DASS. These cut-points were developed based
on a large, non-clinical sample of Australians (Lovibond and

TABLE 2 | Cut-off scores used for each DASS subscale.

Category Stress Anxiety Depression

Normal 0–14 0–7 0–9

Mild 15–18 8–9 10–13

Moderate 19–25 10–14 14–20

Severe 26–33 15–19 21–27

Extremely severe 34+ 20+ 28+

Lovibond, 1995). The scale’s authors indicate that it is permissible
to create a composite measure of “negative emotional symptoms”
by summing stress, anxiety, and depression scores (Lovibond and
Lovibond, 1995). This composite score has a possible range of
0–126, with higher scores indicating more mental distress. The
Chinese DASS has demonstrated good internal consistency in
recent studies (Li et al., 2020b,c; Xie et al., 2021), with Cronbach’s
alphas between 0.83 and 0.87, 0.78 and 0.87, and 0.83 and 0.88 for
stress, anxiety, and depression, respectively. In the current study,
Cronbach’s alphas for stress, anxiety, and depression were 0.90,
0.87, and 0.90, respectively.

Filial Piety
Filial piety was measured by the standardized Chinese Dual Filial
Piety Scale (Yeh and Bedford, 2003). The 16-item scale produces
totals for reciprocal and authoritarian filial piety (eight items for
each subscale) using a six-point scale in which 1 = Extremely
unimportant and 6 = Extremely important. Sample items for
reciprocal filial piety include “talk frequently with my parents
to understand their thoughts and feelings” and “be concerned
about my parents, as well as understand them.” Sample items
for authoritarian filial piety include “take my parents’ suggestions
even when I do not agree with them” and “let my income
be handled by my parents before marriage.” Higher scores
indicate greater reciprocal and authoritarian filial piety. The
scale has previously demonstrated good internal consistency with
Cronbach’s alphas of 0.90 and 0.79 for reciprocal filial piety and
authoritarian filial piety, respectively (Yeh and Bedford, 2003).
In this study, Cronbach’s alphas for reciprocal filial piety and
authoritarian filial piety were 0.92 and 0.86, respectively.

Procedure
Ethical clearance for the study was granted by the Human
Research Ethics Committee of the Department of Social Work,
Foshan University, China (Ref. 2020001). An online survey was
administrated via wenjuanxin.cn. Participants were recruited
using advertisements on Chinese social media (WeChat) and
from the investigators’ professional, social, and personal contacts.

Data Cleaning
Eleven participants were removed due to unengaged responding
(i.e., selecting the highest/lowest possible value for all questions).
Boxplots were used to identify extreme univariate outliers (i.e.,
those who scored three box lengths above or below the box
boundary). These extreme outlying values were replaced with
the next highest non-outlying values. Nine extreme univariate
outliers were identified via this process (two on anxiety total,
three on depression total, and four on reciprocal filial piety total).
Mahalanobis distance figures were used to screen for multivariate
outliers. Eight multivariate outliers were detected (using an α of
0.001; Tabachnick and Fiddel, 2013) and deleted, leaving 1,201
participants for the final analysis.

Analysis
Data analysis was performed using IBM’s SPSS version 26.
Analysis of variance (ANOVA) and Chi-square tests were
employed to determine whether filial piety and demographic
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variables differed significantly across the three infection severity
groups. General linear modeling (GLM) was used to investigate
whether infection severity (RQ1), filial piety (RQ2), and their
interaction terms (RQ3), would be predictive of mental health
after adjusting for demographic differences between groups. Due
to stress, anxiety, and depression scores being highly correlated
(see below), a composite mental distress score was created by
summing these scores (see section “Materials and Methods”). The
RQs were then assessed via a single GLM (with this composite
score being the outcome variable). Three predictor variables
(infection severity, authoritarian filial piety, and reciprocal
filial piety) were entered into this model, along with three
control variables (age, gender, and highest level of educational
attainment). Two product terms (infection severity× reciprocal
filial piety and infection severity× authoritarian filial piety) were
also entered to assess for an interaction between infection severity
and filial piety. As advised by Hayes (2018), non-significant
product terms were removed, and the model re-run, in order to
increase interpretability of coefficient values.

RESULTS

Preliminary Analysis
Analysis of variance indicated that the low [M = 40.66; 95% CI
(40.24, 41.08); SD = 5.95], moderate [M = 41.23; 95% CI (40.29,
42.17); SD = 6.06], and high [M = 41.00; 95% CI (40.31, 41.69);
SD = 5.88] infection severity groups did not differ in terms of
reciprocal filial piety, F(2, 1,198) = 0.802, p = 0.448, η2 < 0.01.
However, these groups did differ in regard to authoritarian filial
piety, F(2, 1,198) = 5.11, p = 0.006, η2 = 0.01. Bonferroni
corrected pairwise comparisons indicated that authoritarian filial
piety was higher among the moderate infection severity group
[M = 26.15; 95% CI (24.80, 27.50); SD = 8.69] compared with
the low [M = 24.47; 95% CI (23.99, 24.95); SD = 6.77, p = 0.020]
and high infection severity groups [M = 23.91; 95% CI (23.19,
24.78); SD = 7.07, p = 0.005]. The low and high infection severity
groups did not significantly differ from each other in terms of
authoritarian filial piety, p = 0.887.

Infection severity groups were found to differ in terms of
age, F(2, 1,198) = 48.28, p < 0.001, η2

= 0.08, with the
high infection severity group (M = 35.88; 95% CI [34.42, 37.34];
SD = 12.43) being significantly older than the low [M = 27.86;

95% CI (26.96, 28.76); SD = 12.64; p < 0.001] and moderate
infection severity groups [M = 26.98; 95% CI (25.45, 28.50);
SD = 9.84; p < 0.001]. The moderate and low infection severity
groups did not significantly differ on age, p = 1. The infection
severity groups were also found to differ in terms of gender,
χ2 (2, N = 1,201) = 42.40, p < 0.001, Cramer’s V = 0.19, and
highest level of education attainment, χ2 (8, N = 1,201) = 184.21,
p < 0.001, Cramer’s V = 0.28. Accordingly, age, gender, and
education were entered as control variables in the analysis of the
research questions.

Zero-order correlations between continuous variables are
reported in Table 3. As can be seen, the mental health
indicators (stress, anxiety, and depression) exhibited large,
positive correlations with one another. Reciprocal filial piety
displayed moderate, negative correlations with all three mental
health indicators, while authoritarian filial piety showed small
negative correlations with stress and depression, but not anxiety.
Reciprocal filial piety had a small, positive correlation with
authoritarian filial piety.

In order to examine the prevalence of stress, anxiety, and
depression, participants were categorized according to DASS cut-
points (Table 2). Table 4 reports on the percentage of participants
falling into each category, for the overall sample and across the
three infection severity groups. Table 4 also reports mean DASS
scores for the overall sample and each severity group.

Table 5 reports on the percentage of participants with elevated
levels of stress, anxiety, and depression of any intensity (i.e.,
those categorized as displaying mild to extreme levels of stress,
anxiety, or depression according to DASS cut-points). As can
be seen, the highest infection severity group had a higher
percentage of participants displaying elevated levels of stress
(28.8%), anxiety (40.2%), and depression (34.9%), as compared
with the moderate (stress: 14.2%; anxiety: 28.4%; depression:
22.2%) and low infection severity groups (stress: 19.4%; anxiety:
33.2%; depression: 28.2%).

Chi-square tests of contingencies were then used to formally
assess whether infection severity was related to elevations
in mental distress. A significant relationship was observed
between infection severity and stress categorization, χ2 (2,
N = 1,201) = 16.12, p < 0.001, Cramer’s V = 0.12. Post hoc
testing was then conducted by generating adjusted standardized
residuals, with residuals greater than two in absolute value
being used to indicate a statistically significant deviation from

TABLE 3 | Zero-order correlations between continuous study variables.

Stress Anxiety Depression RFP AFP Age Gendera

Stress 0.862*** 0.847*** −0.216*** 0.116*** −0.091** 0.098**

Anxiety 0.845*** −0.245*** −0.054 −0.108*** 0.063*

Depression −0.276*** −0.092** −0.102*** 0.036

RFP 0.107*** 0.109*** 0.055

AFP 0.088** −0.241***

Age 0.029

aPoint-biserial correlations with male = 0 and female = 1.
All tests are two tailed; *p < 0.05; **p < 0.01; ***p < 0.001.
RFP, reciprocal filial piety; AFP, authoritarian filial piety.
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TABLE 4 | Percentage of participants falling into each DASS category and means
(standard deviations) for the overall sample and infection severity in
region of residence.

DASS category Overall
sample

(N = 1,201)

Lowest
infection
severity
(n = 758)

Moderate
infection
severity
(n = 162)

Highest
infection
severity
(n = 282)

Stress

Category

Normal 79.1 80.6 85.8 71.2

Mild 8.2 7.3 4.9 12.4

Moderate 7.6 7.7 4.3 9.3

Severe 3.4 3.0 2.5 5.0

Extremely severe 1.7 1.5 2.5 2.1

Mean (SD) 8.40 (8.79) 8.09 (8.60) 6.54 (8.62) 10.32
(9.09)

Anxiety

Category

Normal 65.8 66.8 71.6 59.8

Mild 6.3 6.6 4.9 6.4

Moderate 14.5 14.1 10.5 17.8

Severe 6.1 5.7 6.2 7.1

Extremely severe 7.3 6.9 6.8 8.9

Mean (SD) 6.29 (7.44) 6.15 (7.28) 5.47 (7.99) 7.16 (7.50)

Depression

Category

Normal 71.0 71.8 77.8 65.1

Mild 11.3 11.9 5.6 13.2

Moderate 11.2 10.4 8.6 14.6

Severe 3.2 3.0 4.3 2.8

Extremely severe 3.3 2.9 3.7 4.3

Mean (SD) 6.38 (7.94) 6.20 (7.74) 5.30 (8.30) 7.52 (8.14)

TABLE 5 | Percentage of participants displaying normal and elevated levels of
stress, anxiety, and depression by infection severity of region of residence, along
with adjusted standardized residuals for cells (in brackets).

DASS
category

Overall
sample

(N = 1,201)

Lowest
infection
severity
(n = 758)

Moderate
infection
severity
(n = 162)

Highest
infection
severity
(n = 282)

Stress

Normal 79.1 80.6 (1.7) 85.8 (2.3) 71.2 (−3.7)

Elevated 20.9 19.4 (−1.7) 14.2 (−2.3) 28.8 (3.7)

Anxiety

Normal 65.8 66.8 (0.9) 71.6 (1.7) 59.8 (−2.4)

Elevated 34.2 33.2 (−0.9) 28.4 (−1.7) 40.2 (2.4)

Depression

Normal 71.0 71.8 (0.7) 77.8 (2.0) 71.0 (−2.5)

Elevated 29.0 28.2 (−0.7) 22.2 (−2.0) 29.0 (2.5)

the expected cell count under the null hypothesis (Agresti,
2013, p. 81). These adjusted standardized residuals are reported
in brackets in Table 5. As can be seen, significantly more
participants than expected were categorized as having elevated
stress in the highest infection severity group. Furthermore,

TABLE 6 | Parameter estimates for model predicting mental distress.

Parameter B SE P η2
p

Intercept 72.20 5.24 <0.001 0.14

Lowest infection severity −6.09 1.61 <0.001 0.01

Moderate infection severity −6.26 2.31 0.007 0.01

Highest infection severitya

Reciprocal filial piety −0.92 0.11 <0.001 0.06

Authoritarian filial piety −0.06 0.09 0.548 <0.01

Age −0.16 0.06 0.004 0.01

Male −2.76 1.38 0.046 <0.01

Femalea

Intermediate school −5.69 4.22 0.177 <0.01

High school −8.28 3.11 0.008 0.01

Diploma −5.72 2.59 0.027 <0.01

Undergraduate −0.87 1.71 0.608 <0.01

Postgraduatea

aReference category.

significantly fewer participants than expected were categorized as
having elevated stress in the moderate infection severity group.

Anxiety categorization was also found to be related to
infection severity, χ2 (2, N = 1,201) = 7.25, p = 0.027, Cramer’s
V = 0.08. Again, post hoc testing revealed that significantly
more participants than expected were categorized as having
elevated levels of anxiety in the highest infection severity group.
A similar pattern was found in regard to depression scores, χ2 (2,
N = 1,201) = 8.55, p = 0.014, Cramer’s V = 0.08.

Tests of RQs
As mentioned above, a GLM predicting a composite mental
distress score was employed to assess RQs 1–3. In terms
of RQ3, both product terms were non-significant predictors
of mental distress—infection severity × reciprocal filial
piety: F(2, 1,186) = 2.71, p = 0.067, η2

p = 0.005; infection
severity × authoritarian filial piety: F(2, 1,186) = 0.80,
p = 0.452, η2

p = 0.001—indicating a lack of interaction between
infection severity and filial piety when predicting mental distress.
Accordingly, these product terms were then dropped from the
model. This final model was significant, F(10, 1,190) = 13.86,
p < 0.001, accounting for about 10% of the variance in mental
distress (R2 = 0.10). Parameter estimates are reported in Table 6.

Regarding RQ1, the high infection severity group displayed
significantly higher levels of mental distress than the low and
moderate infection severity groups, even when controlling for
the other variables in the model. Due to the coding scheme used,
Table 6 does not provide information on the difference between
the lowest and moderate infection severity groups, but further
pairwise comparisons indicated a non-significant difference here,
p = 0.932. Estimated marginal means (adjusting for all variables
in the analysis) for the low, moderate, and high infection severity
group were 16.89 [95% CI (14.28, 19.49); SE = 1.33], 16.71 [95%
CI (13.09, 20.33); SE = 1.85], and 22.97 [95% CI (19.68, 26.26);
SE = 1.68], respectively.
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Regarding RQ2, reciprocal filial piety was a negative predictor
of mental distress when controlling for the other variables in
the model, with the b-value indicating that, holding constant
all other variables, a one-unit increase in reciprocal filial piety
was associated with a 0.92-unit decrease in mental distress.
Conversely, authoritarian filial piety was not found to be
predictive of mental distress. While only the findings in relation
to the model predicting the composite outcome variable are
presented here, the same analysis was carried out for all three
mental health variables (stress, anxiety, and depression), with
the same pattern of findings being observed in relation to
each research question. These findings are provided in the
Supplementary Material.

DISCUSSION

This study aimed to explore whether the degree to which one’s
community is being impacted by COVID-19 (infection severity
of region of residence) would be associated with mental health
outcomes (stress, anxiety, and depression). The study also sought
to assess whether higher levels of filial piety (both reciprocal
and authoritarian) would be associated with better mental
health during the COVID-19 pandemic, and whether infection
severity and filial piety would interact in their association
with mental health.

Infection Severity and Mental Health
The data generally supported the notion that greater infection
severity of region of residence would be associated with
higher levels of mental distress. The highest infection severity
groups displayed significantly more mental distress than the
low infection severity group, even when statistically controlling
for group differences in demographic variables (age, gender,
and education) and filial piety. This is reflected in the
preliminary analysis into the prevalence of stress, anxiety, and
depression, where the high infection severity group had a
significantly higher prevalence of elevated levels of stress, anxiety,
and depression. The prevalence of elevated stress (28.8%),
anxiety (40.2%), and depression (29.0%) found among the high
infection severity group is similar to that reported by Wang
et al. (2020; stress: 32.1%; anxiety: 36.4%; depression: 30.3%),
which similarly utilized the DASS-21 among 1,210 participants
from across China.

The findings suggest that those who were “closest” to the
pandemic felt more mental distress. This is consistent with recent
studies which have found that the rise in COVID-19 cases in
China was associated with increased concern around contracting
COVID-19 among the general public, as well as more general
anxiety (Bao et al., 2020; Cao W. et al., 2020). The current findings
are also consistent with the bulk of extant literature (e.g., Brooks
et al., 2020; Dong and Bouey, 2020; Ho et al., 2020; Pfender, 2020;
Rajkumar, 2020; Savage et al., 2020; Steingard, 2020; Wang et al.,
2020; Xiao et al., 2020a,b; Zandifar and Badrfam, 2020; Zhou
et al., 2020), much of which highlights the detrimental impact of
the COVID-19 pandemic, and associated quarantine measures,
on mental health.

Filial Piety and Mental Health
Higher levels of reciprocal filial piety were associated with
lower levels of stress, anxiety, and depression in the zero-order
correlation analysis (Table 3). Additionally, greater reciprocal
filial piety was associated with lowered levels of mental distress
in the GLM (Table 6). In fact, reciprocal filial piety displayed
the largest association with mental distress of any of the
predictor variables assessed, according to the effect size measures
computed. These findings are consistent with existing literature
(Yeh, 2006; Leung et al., 2010; Chen, 2014; Chen et al., 2016;
Jen et al., 2019) which indicates a positive relationship between
reciprocal filial piety and psychological wellbeing.

Authoritarian filial piety was found to have a small, negative,
zero-order correlation with stress and depression (Table 3).
However, it was not found to be a significant predictor of
mental distress in the GLM. The finding that higher levels
of authoritarian filial piety were associated with less stress
and depression is inconsistent with existing literature, much
of which suggests that authoritarian filial piety has a negative
impact on psychological wellbeing (Leung et al., 2010; Chen
et al., 2016; Jen et al., 2019). This inconsistency may be
due to differences in sample age. The studies listed above
sampled Chinese adolescent and youth, while nearly half of
the participants in the current study were over 25 years of
age. Furthermore, the extant studies assessed wellbeing-related
variables—happiness (Chen et al., 2016), life satisfaction, mental
wellness (Jen et al., 2019), and psychological adjustment (Leung
et al., 2010)—as opposed to stress, anxiety, and depression. Given
that authoritarian filial piety was not a significant predictor
of mental distress in the GLM, it is likely that the zero-
order associations observed between authoritarian filial piety,
stress, and depression are the result of shared variance with
reciprocal filial piety, age, gender, and education. Hence, the
data could be interpreted as suggesting that authoritarian
filial piety is not associated with mental health in either
direction during times of crisis, such as the COVID-19
pandemic outbreak.

Lack of Interaction Between Infection
Severity and Filial Piety in Predicting
Mental Health
No interaction was found between infection severity and
either filial piety variable in the analysis of the research
questions. These findings indicate that the negative association
between reciprocal filial piety and mental distress that was
observed in the GLM was similar in magnitude for all
infection severity groups; further suggesting a robust association
between reciprocal filial piety and Chinese people’s mental
health during crisis events. These findings also indicate that
the observed lack of an association between authoritarian
filial piety and mental distress was consistent across infection
severity groups. That is, it was not the case that greater
authoritarian filial piety was associated with better mental
health among those in the low infection severity group,
but not in the moderate or high infection severity groups
(or vice versa).
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The Important Role of Reciprocal Filial
Piety in Mental Health During the
COVID-19 Pandemic
The negative relationship between reciprocal filial piety, a
culture-specific worldview, and mental distress, suggests that
reciprocal filial piety may positively influence Chinese people’s
mental health during the COVID-19 pandemic. In other words,
reciprocal filial piety may help Chinese people deal with the
existential threats associated with pandemics. According to
TMT, awareness of death increases the importance of cultural
worldviews to reducing existential anxiety, fostering a range
of activities to promote relevant cultural worldviews, such as
reciprocal filial piety, which can decrease defensive reactions
(e.g., mental distress) to death salience (Jonas et al., 2014).
Traditionally, filial piety is manifested by co-residing with
parents, providing material and emotional support to parents,
and caring for parents (Li et al., 2010). During the pandemic
quarantine, many Chinese people lived with, provided support
to, and looked after, their parents. Reciprocally, many parents
offered household support (e.g., cooking, cleaning, and looking
after grandchildren) in return for their children’s filial behaviors.
These activities affirm reciprocal filial piety. The affirmation of
reciprocal filial piety provides Chinese people with the cognitive
flexibility needed to adapt to the reality of the spread of COVID-
19; helping them to conceive a future for their parents where
COVID-19 is under control, sacrifice their personal freedoms and
desires to comply with quarantine measures for the protection
of their parents, and reflect upon their relationships with
their parents during this time of crisis. This flexibility and
adaptability may help Chinese people deal with uncertainty
and feel significant when supporting their parents; allowing
individuals to derive satisfaction within a cultural worldview
framework, as suggested by TMT (Greenberg et al., 1986).

The relational nature of reciprocal filial piety suggests that
reciprocal filial piety may assist individuals to maintain meaning
in a way that lessens mental distress in the face of crisis.
Applying reciprocal filial piety to the familial context, during
the pandemic quarantine, people were likely to spend more
time with their families. People may receive more support
from their family members, actively re-evaluate the relational
resources offered by their parents, and adopt flexible response
strategies to deal with changing relations during this difficult
time. The relational flexibility may enact relational mechanisms
that provide harmonious and balanced benefits to individuals
and their parents (Gopal and Koka, 2012). These relational
mechanisms involve willingness, coordination, and collaboration
in social interactions to adapt to changing circumstances (Malca
and Bolanos, 2020). As proposed by MMM, through relational
flexibility, people may respond to meaning violations by re-
establishing coherent familial relations (Proulx and Inzlicht,
2012) and, thus, constructing a new meaning framework
with their parents.

From a parallel filial piety perspective, a positive and reciprocal
authority–citizen relationship may also play an important
role in coping with the COVID-19 pandemic. Prior to the
COVID-19 pandemic, the authority-citizen relationship might

not have been as salient in Chinese people’s everyday lives
as it was during the pandemic, when public health measures
to control the spread of the virus became a norm. For
example, the Chinese government provided updates on the
latest pandemic developments, including infection and active
case numbers on a daily basis via internet channels and social
media (Bao et al., 2020). The frequent communication initiated
by the government may promote new relational structures
and a new meaning framework to compensate the interrupted
relational system caused by the pandemic quarantine. When the
authorities, a symbolic parental figure for Chinese people (Li
et al., 2020c), interact with citizens rationally, affectionately, and
attentively through consistent public communication, Chinese
citizens may be more likely to perceive the government’s
decisions as righteous, kind, fair, and benevolent. Chinese
citizens may therefore develop positive emotional attachment
to the authority-citizen relationship and behave reciprocally to
demonstrate faithfulness, compliance, and obedience in response
to the perceived caring, warm, and supportive nature of the
authorities (Li et al., 2020c). People’s willingness to obey
pandemic quarantine restrictions may result in the formation of
new, coherent, and strong bonds with this symbolic parent. The
establishment of new bonds leads to the creation of new relational
structures in one’s meaning system, which may decrease tension,
stress, and anxiety.

It is also worth noting that the lack of an interaction effect
between reciprocal filial piety and infection severity could be
interpreted as undermining the notion that filial piety uniquely
guards against that kinds of existential threats experienced during
pandemics (as the association between reciprocal filial piety and
mental distress was not greater for those living in a more severely
infected area). Rather, the results could be interpreted to indicate
that reciprocal filial piety has a more generalized benefit to mental
health among Chinese people.

Limitations and Future Directions
There are a number of limitations of this study that should be
noted. First, due to the cross-sectional nature of the study design,
it cannot be determined with certainty whether higher levels of
reciprocal filial piety caused better mental health. It is possible
that being mentally healthy allows people to more thoroughly
engage in, and draw more satisfaction, from filial relationships
(be they literal or symbolic). One recent longitudinal study into
the mental health of Chinese university students before, during,
and after COVID-19 quarantine (Li et al., 2020c) found stress,
anxiety, and depression to follow a V-shaped growth trajectory.
That is, stress, anxiety, and depression decreased from before,
to during, the quarantine period, before increasing again in the
post-quarantine period. It is impossible to tell if a similar pattern
of change took place among the current sample, given that the
mental health of this sample was assessed only once during
the COVID-19 pandemic. While the study of Li et al. (2020c)
undermines the notion that quarantine measures are inherently
distressing, the findings are not directly comparable with the
current study. Those in the highest infection severity location
displayed greater levels of mental distress in the current study;
however, it is still possible that if the mental health of participants
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was measured at multiple points in time, a V-shaped change
trajectory would be found.

Second, the instrument used to measure mental health in the
current study (the Chinese language version of the DASS-21)
was developed based on a Western measure and then translated,
rather than being a measure that was specifically developed for
use with Chinese samples. Furthermore, the cut-points which
were used to categorize participants were generated based on
the percentile distribution of scores in a non-clinical sample
of Australians (Lovibond and Lovibond, 1995), as opposed to
a Chinese sample. The popularity of the DASS as a research
instrument allows for the findings of the current study to be
directly compared with many other studies. However, it should
also be recognized that Chinese models for comprehending
mental distress symptoms or classifying depression, anxiety, and
stress can be different from Western models. Accordingly, while
DASS scores demonstrated high levels of reliability in the current
study, the instrument may still not capture some culturally
specific elements of mental distress.

Third, the sample is relatively highly educated and
predominately employed in skilled occupations. Such a group
may have more social resources to cope with the pandemic
and be less likely to feel financial strain as a result of
COVID-19 quarantine measures, compared with those in
low-skilled occupations.

Fourth, although the reciprocal authority–citizen relationship
offers a cultural framework for understanding social dynamics
in Chinese culture, the current study did not explicitly test
whether this relationship directly contributed to the maintenance
of mental health among Chinese people during the COVID-19
pandemic. This is a possibility which warrants future research.

Finally, it should be recognized that the findings of this study
may only be relevant in the Chinese context, as the authority–
citizen relationship, which stems from the cultural concept of
filial piety is unique to China. However, the findings still indicate
the importance of reciprocal filial piety to maintaining mental
health during pandemic crises. Future studies conducted with
people from other cultures should consider assessing the mental
health effects of worldviews indigenous to these cultures.

CONCLUSION AND CULTURAL
IMPLICATIONS

In conclusion, the current study indicates that COVID-19
infection severity is positively associated with stress, anxiety,
and depression. Furthermore, higher levels of reciprocal filial
piety were found to be associated with better mental health
among all infection severity groups, while authoritarian filial
piety was found to have no relationship with mental health in
any infection severity group (once accounting for demographic
variables). Accordingly, the results of the present study highlight
the importance of reciprocal filial piety to Chinese people’s mental
health during times of crisis.

The findings of the current study provide relevant information
regarding the design and implementation of mental health
programs in response to COVID-19 and future pandemics.
The present analysis suggests that, while being proximal to a
pandemic can contribute to mental distress, cultural worldviews,
such as reciprocal filial piety, may help minimize mental distress.
When people feel they are being cared for and supported,
and believe that their contributions will help to combat
COVID-19, they are likely to build reciprocal relationships
and maintain mental health. This has important ramifications
for Chinese public health strategies during future infectious
disease outbreaks, and other crises such as natural disasters
and economic crises. The inclusion of strategies that buttress
cultural resources, like reciprocal filial piety, within governmental
responses the COVID-19 outbreak, may assist in mitigating
some of the more negative consequences associated with
these situations, potentially even increasing compliance with
government initiatives.
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COVID-19 has had a severe impact globally, and the recovery can be characterized as
a tug of war between fast economic recovery and firm control of further virus-spread.
To be prepared for future pandemics, public health policy makers should put effort into
fully understanding any complex psychological tensions that inherently arise between
opposing human factors such as free enjoyment versus self-restriction. As the COVID-
19 crisis is an unusual and complex problem, combinations of diverse factors such
as health risk perception, knowledge, norms and beliefs, attitudes and behaviors are
closely associated with individuals’ intention to enjoy the experience economy but also
their concerns that the experience economy will trigger further spread of the infectious
diseases. Our aim is to try identifying what factors are associated with their concerns
about the spread of the infectious disease caused by the local experience economy.
Hence, we have chosen a “data-driven” explanatory approach, “Probabilistic Structural
Equational Modeling,” based on the principle of Bayesian networks to analyze data
collected from the following four countries with indicated sample sizes: Denmark (1,005),
Italy (1,005), China (1,013), and Japan (1,091). Our findings highlight the importance
of understanding the contextual differences in relations between the target variable
and factors such as personal value priority and knowledge. These factors affect the
target variable differently depending on the local severity-level of the infections. Relations
between pleasure-seeking via the experience economy and individuals’ anxiety-level
about an infectious hotspot seem to differ between East Asians and Europeans who are
known to prioritize so-called interpersonal- and independent self-schemes, respectively.
Our study also indicates the heterogeneity in the populations, i.e., these relations
differ within the respective populations. Another finding shows that the Japanese
population is particularly concerned about their local community potentially becoming
an infectious hotspot and hence expecting others to comply with their particular social
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norms. Summarizing, the obtained insights imply the importance of considering both
cultural- and individual contexts when policy makers are going to develop measures
to address pandemic dilemmas such as maintaining public health awareness and
accelerating the recovery of the local experience economy.

Keywords: COVID-19, Probabilistic Structural Equation Modeling, Bayesian network, health risk perception,
human values, experience economy, international tourism, cultural sensitivity

INTRODUCTION

The World Health Organization (WHO) has defined the COVID-
19 pandemic as a Public Health Emergency of International
Concern (PHEIC) on January 30, 2020. Since then, the
Experience Economy–including international tourism–has been
severely hit and it has been challenging to maintain workplaces
for employees involved in this sector (Gössling et al., 2020).
On the other hand, it is also evident that this global health-
crisis has been inherently accelerated by people’s traveling
activities within and across national borders (Chinazzi et al.,
2020). Hence, this global crisis can be characterized as a tag
of war between obtaining economic recovery and maintaining
a firm control over further virus-spread. To be prepared for
future pandemics, public health policy makers should put effort
into fully understanding any complex psychological tensions
that inherently arise between opposing human factors such as
free enjoyment versus self-restriction. To tackle this challenge,
“bottom-up individual and household measures are crucial for
prevention and emergency response of the COVID-19 pandemic”
(Chan et al., 2020, p1).

Individuals’ responses to the COVID-19 are associated
with various factors. One of the important factors is risk
perception. Risk perceptions are beliefs about potential harm
or the possibility of a loss. It is a subjective judgment that
people make about the characteristics and severity of a risk.
Many studies have been conducted at the early stage of the
current pandemic crisis in various cultural contexts. Faasse
and Newby (2020), for instance, investigated relations between
cognitive (e.g., perceived risk and knowledge) and affective
(e.g., concerns and uncertainty) factors and health-protective
behaviors among Australians. Their results identified that the
level of engagement in the health protective behaviors are
closely connected with psychological and demographic factors.
Simione and Gnagnarella (2020) investigated relations between
demographic and psychological factors and risk perception
among health workers and the general population in Italy. Their
findings indicated that people living in a high-risk residence
area or people having a high-risk occupation increased their
perceived stress and anxiety. Shiina et al. (2020) analyzed how
factors such as age, education, and anxiety about the COVID-
19, access to information about the COVID-19 and health-
protective behaviors affect the level of knowledge about the
COVID-19 among the Japanese population. An important lesson
from this study was that the level of knowledge about COVID-
19 correlated with their anxiety about their health status and
their health protective behaviors. Wang et al. (2020)’s study

reported an association of risk communication, risk perception
and behavioral adherence during the COVID-19 pandemic.
Moreover, some studies addressed factors influencing rather
specific behaviors such as mask wearing in Japan (Nakayachi
et al., 2020), social distancing in China (Xie et al., 2020), hygiene-
related and avoidance-related behaviors in Australia (Seale et al.,
2020), and consumers’ stockpiling behaviors during the COVID-
19 crisis in Denmark (Dammeyer, 2020).

Whereas some of the associations between cognitive and
affective factors and health-protective attitudes and behaviors
to the COVID-19 may commonly be observed in different
cultural contexts, some cause-effect relations may depend not
only on a cultural context but also on a personal context.
Muto et al. (2020) addressed Japanese populations’ behavioral
changes at the early stage of the crisis during January–
March 2020, which depended on individuals’ self-restraint.
The study by Muto et al. (2020) demonstrated that the
majority of the population over 40 years old followed various
recommendations on health-protective behaviors, and they
trusted information from the central and local governments.
However, their study also indicated that a younger and unmarried
segment with a drinking and smoking habit coming from
lower-income households had a reluctant tendency to accord
with the recommendations issued by the authorities. Lower
engagement in implementing the measures on the COVID-19
were also observed among specific personality traits, among
others risk taking traits (Howard, 2021), antisocial risk takers
(Zajenkowski et al., 2020), anti-social traits (Miguel et al.,
2020), and dark triad trait (Nowak et al., 2020) in various
cultural contexts.

Although the cognitive-, affective-, psychographic-, and
sociodemographic factors associating with their health-related
concerns and their health protective behaviors have generally
been investigated in previous research, there are a limited
number of studies investigating individuals’ traveling behaviors
and their health-related concerns and protective behaviors.
Shamsrizi et al. (2020) reported, from the viewpoint of travel
medicine practitioners, that “the vast majority of travelers
visiting (their center) did not appreciate the health risks
and logistical challenges posed by the evolving pandemic
just before the international ban on travel and the near to
complete lockdown on international air travel” (Shamsrizi
et al., 2020, p1640). Their study pointed out the heterogeneous
“response to an imminent epidemiological threat” (Shamsrizi
et al., 2020, p1640) observed among the German population.
Similarly, a qualitative study by Ma et al. (2020) on risk
perception of Chinese international students traveling to
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Australia indicated that those Chinese international students
“could be a risk population for importations of infections
such as COVID-19 because of low risk perception and lack
of seeking travel health advice” (Ma et al., 2020, p197). On
the contrary, the study by Parady et al. (2020) investigated
travel behavior changes during the COVID-19 pandemic in
Japan and reported that not only the risk perception, but
also “the perception of self-restriction of others” had effects
on the moderate reduction in shopping, eating-out and
leisure activities.

The previous works highlight that factors affect individuals’
concerns about COVID-19 and their protective behaviors against
it are diverse. Furthermore, individuals’ health risk perception,
knowledge, norms and beliefs, attitudes and behaviors (self-
protective and/or socially responsible) are closely associated with
their intention to enjoy the experience economy but also their
concerns that the experience economy will trigger further spread
of the infectious diseases. From the public health perspective,
scientific evidence addressing this complex psychological tension
between the enjoyment and self-restriction is highly relevant
and important. For policy makers, understanding such problem
must provide insights about why a specific measure or a policy
may work for some countries, but not for others. Finally,
from the view of the experience economy industry, it is
also important to understand the dilemma that the industry
needs to maintain workplaces for those working in this sector,
while maintaining the safety of local residents. As the tourism
researchers tend to have stronger attention to the recovery of
the experience economy in the post-corona era, there is an
insufficient number of studies that cross-culturally investigate
scientific evidence of this complex psychological tension between
the enjoyment and the self-restriction related to this crisis.
Accordingly, this article attempts to dive into the complex
entanglements, i.e., what factors are associated with individuals’
concerns about the spread of the infectious disease caused by the
local experience economy generating an influx of international
foreign tourism. Our assumption is that cultural norms and
one’s societal environment may be a moderator of the complex
relations between various factors and this target variable. Hence,
this article will highlight cultural differences in various factors
affecting this specific target variable. We will analyze data
collected from four selected countries, Denmark, Italy, Japan,
and China. Denmark is highlighted as one of the countries
that handled the pandemic in a timely manner in the first
phase (Oksanen et al., 2020; Olagnier and Mogensen, 2020).
Italy is the first country in Europe that was declared as the
European Epicenter at the first phase of the pandemic. China
as the first country hit by the pandemic. They have lived
longer with the pandemic. Finally, Japan succeeded in controlling
COVID-19 by depending on individuals’ self-restraint in the first
phase. However, this situation has changed since then and been
criticized regarding their lack of testing capacity (Shimizu et al.,
2020). At the time of the first phase, Japan was supposed to
host the 2020 Tokyo Olympic Games originally planned in July–
August 2020. Subsequently, we will interpret the results of our
explanatory data analysis considering the various cultural and
personal contexts.

MATERIALS AND METHODS

Research Strategy
Whereas the hypothesis quantitative research is classified as
the positivist epistemology (Karasz and Singelis, 2009), we
found that there may be a limitation to rely on the positivistic
approach where numerous theories could be applied or not
at all applied to explain the current complex and unusual
situations of the COVID-19 crisis observed in various cultural
contexts. Accordingly, we have chosen a pragmatic approach to
understand the reality of the COVID-19 crisis. Specifically, we
have selected numerous questions based on our review of the
existing COVID-19 related literature and assumed that several
theoretical constructs (e.g., risk perception, social responsibility)
may be extracted through explorative data analysis.

In the field of cross-cultural psychology, the conventional
data analysis methods having been typically used are the multi-
group regression or multi-group structural equational modeling,
which is the explanatory modeling focusing on the function f
in the formula: Y = f (X). In the positivist epistemology, the
formula of f (X) is defined by a researcher who establish a theory
in the form of a path model. Instead, our study attempted to
discover potential theoretical constructs f (X) that explain about
a specific target phenomenon Y without defining a specific path
model. For this purpose, our study has chosen a data-driven
explanatory modeling called Probabilistic Structural Equation
Modeling (PSEM) available in the BayesiaLab software (Conrady
and Joufee, 2015) used in various scientific fields (e.g., Seixas et al.,
2017; Seixas et al., 2018; Gerassis et al., 2019). The BayesiaLab
software is based on the principle of Bayesian networks (Pearl,
2009). A Bayesian network is a representation of systems where
nodes displaying the variables of interest are linked as a form of
network. The benefit of Bayesian networks is that all cause-effect
assumptions, “from primary cause to final outcome” (Chen and
Pollino, 2012, p134) are explicitly visualized by the use of the
conditional probability tables attached to each node (variable)
in the network (Heckerman, 1997; Chen and Pollino, 2012;
Conrady and Joufee, 2015). Once a Bayesian network is fully
developed, the joint probability distribution of the network “can
be used for computing the posterior probabilities of any subset of
variables given evidence about any other subset” (Conrady and
Joufee, 2015, p23). Our study further exploited the simulation
and optimization functions of PSEM which utilize the conditional
probability tables attached to the respective variables. The
optimization function enabled us to simulate what combination
(chain) of factors most likely maximizes or minimizes a response
to the target variable.

Measures
Several question items that may extract potential theoretical
constructs were selected. The constructs that were assumed in
accordance with our literature review are listed in Table 1 that
summarizes survey questions and response categories analyzed
in this study. The survey questions were translated into the
respective local languages and reviewed by at least two or more
native speakers in the respective countries.
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TABLE 1 | Survey questions and response categories.

Survey questions Response categories

Personal values:
• He/She avoids anything that might endanger his/her safety (Security: SC1)
• Excitement in life is important to him/her (Stimulation: ST1)
• Being very successful is important to him/her (Achievement: AC1)
• He/She strongly believes that he/she should care for nature (Universalism: UN1)
• Having a good time is important to him/her (Hedonism: HD1)
• It is important to him/her to maintain traditional values or beliefs (Tradition: TR1)
• Being creative is important to him/her (Self-Direction: SD1)
• Having the feeling of power that money can bring is important to him/her (Power: PO1)
• It is important to him/her to avoid upsetting other people (Conformity: CO1)
• Caring for the well-being of people he/she is close to is important to him/her (Benevolence: BE1)
• He/She believes he/she should always do what people in authority say (CO2)
• He/She takes advantage of every opportunity to have fun (HD2)
• It is important to him/her to be loyal to those who are close to him/her (BE2)
• It is important to him/her to be humble (TR2)
• It is important to him/her to listen to people who are different from him/her (UN2)
• It is important to him/her to make his/her own decision about his/her life (SD2)
• He/She is always looking for different kinds of things to do (ST2)
• He/She wants people to admire his achievements (AC2)
• He/She things it is important that every person in the world has equal opportunity in life (UN3)
• It is important to him/her that his/her country protects itself against all threats (SC2)
• He/She wants people to do what he/she says (PO2)

1. Not at all like me
2. Not like me
3. A little like me
4. Somewhat like me
5. Like me
6. Very much like me

Travel experience:
• How many times have you traveled overseas for business purposes, within the last 2 years?
• How many times have you traveled overseas for leisure purposes, within the last 2 years?
• How many times have you traveled domestically for leisure purposes (with an overnight stay),
within the last 2 years?

1. Not at all
2. 1–3 times
3. 4–6 times
4. 7–12 times
5. 13+ times

COVID-19 experience:
• Do/Did you have an infection with the COVID-19 virus? Please select one of the following
options.

1. Yes, I had COVID-19, confirmed by a lab test
2. Yes, a health care provider told me that I
might had/have it, but a lab test did not confirm
it
3. I think I had or currently have COVID-19, but
a health care provider did not confirm it
4. No, I do not think I had or currently have it
5. A test confirmed that I do/did not have it

COVID-19 knowledge:
• The virus survives for days outside the body in the open air
• Most people who get COVID-19 get very ill
• Only elderly people die from COVID-19
• Wearing masks will prevent being infected
• Smokers who get COVID-19 are more likely to get severely ill than non-smokers
• You can have the virus without any symptoms
• On average, children get less ill from the virus than adults

1. True
2. False

COVID-19 risk perception:
• I am worried that I will become infected with COVID-19
• I am worried that I will become seriously ill after being infected with COVID-19
• I am worried that I will infect my family member if I become infected with COVID-19

1. Strongly disagree
2. Disagree
3. Somewhat disagree
4. Neither disagree nor agree
5. Somewhat agree
6. Agree
7. Strongly agree

Risk avoidance of COVID-19 infections
• I avoid using public transportation to reduce the risk of being infected by the Corona-virus
• I avoid larger groups in order to avoid the risk of being infected by the Corona-virus
• I will choose less crowded destination in my next trip instead of visiting popular and crowded
places
• I will chose my next travel destination where hygiene in the public space is well maintained
• I will not travel to a country with high reproduction number of infections in the near future

1. Strongly disagree
2. Disagree
3. Somewhat disagree
4. Neither disagree nor agree
5. Somewhat agree
6. Agree
7. Strongly agree

Intention to enjoy experience economy
• I enjoy cafes, restaurants, shops and entertainments, as soon as the society has re-opened (EE)
• I will travel abroad as soon as the borders are re-opened (travel)

1. Strongly disagree
2. Disagree
3. Somewhat disagree

(Continued)
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TABLE 1 | Continued

Survey questions Response categories

4. Neither disagree nor agree
5. Somewhat agree
6. Agree
7. Strongly agree

Attitudes to local businesses
• It is important for our local businesses to have foreign tourists visiting to our local community
• Tourists visiting our local community should behave properly in order to avoid potential risk of
spreading infectious diseases
• The authorities should restrict international tourism in order to avoid risk of spreading infectious
diseases in our community for the next 18 months
• Our local businesses should contribute to make our community clean and safe so that foreign
tourists will feel safe and comfortable

1. Strongly disagree
2. Disagree
3. Somewhat disagree
4. Neither disagree nor agree
5. Somewhat agree
6. Agree
7. Strongly agree

Attitudes to responsible behaviors
• I clean up a public space (e.g., toilet) after I use it so that people who use it after me feel clean
and safe
• I carry and use disinfectant to clean my hand before touching items so that other people who
touch after me feel clean and safe
• I wear a mask to keep those around me safe and comfortable

1. Strongly disagree
2. Disagree
3. Somewhat disagree
4. Neither disagree nor agree
5. Somewhat agree
6. Agree
7. Strongly agree

Attitudes to self-protective behaviors
• I carry and use disinfectant to clean my hand after touching items in shops to make me feel
clean and safe
• I wear a mask to make me feel safe
• I am keeping social distances in public spaces. If it is not possible, I will leave the place

1. Strongly disagree
2. Disagree
3. Somewhat disagree
4. Neither disagree nor agree
5. Somewhat agree
6. Agree
7. Strongly agree

Attitudes to public behaving responsible:
• It is important that individuals contribute to minimize the risk of spreading infectious diseases in
public spaces
• I feel safe and comfortable if staffs in hotels, airlines, restaurants etc. wear a mask

1. Strongly disagree
2. Disagree
3. Somewhat disagree
4. Neither disagree nor agree
5. Somewhat agree
6. Agree
7. Strongly agree

Concern about the hot-spot
• It is concerning that our community will be crowded by foreign tourists and will potentially
become a hot-spot of infectious diseases

1. Strongly disagree
2. Disagree
3. Somewhat disagree
4. Neither disagree nor agree
5. Somewhat agree
6. Agree
7. Strongly agree

Gender 1. Male
2. Female

Age 1. 18–24 years old
2. 25–34 years old
3. 35–44 years old
4. 45–54 years old
5. 55+ years old

Target Variable
The COVID-19 pandemic can be characterized as a tag of
war between obtaining economic recovery and maintaining a
firm control over further virus-spread. This macro-economic
phenomenon could be seen as the reflection of individuals’
complex psychological tension between the enjoyment and self-
restriction. One way to investigate this tension is to define
a target variable addressing one of these variables, such as
“intention to travel abroad” referring to enjoyment. However,

such behavioral intention could be influenced by a wider range
of sociodemographic factors such as income and previous travel
experiences. Instead of addressing individuals’ intention to enjoy
traveling, our study focused on the view of residents in a
local community in the perspective of sustainable tourism. Our
assumption was that the local residents may express either of
the opposing attitudes in the post-corona era: one supporting
the local businesses involved in the experience economy and
one having anxiety that the experience economy (in particular,
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international tourism) will attract crowds of visitors which
eventually creates a hotspot of an infectious disease. Accordingly,
an instruction was given as follows: “please consider the next
statement from the view of resident and tell us to which
extent you agree or disagree with the following statement.” The
statement was described as: “It is concerning that our community
will be crowded by foreign tourists and will potentially become a
hotspot of infectious diseases (referred to as individuals’ anxiety
about a hotspot).”

Personal Values
Individuals’ personality traits are important factors affecting their
response to a crisis, such as the COVID-19 pandemic. Wolf
et al. (2020) argue that human values play a critical role “in
driving both behavioral compliance to government guidelines
and promoting prosocial behaviors to alleviate the strains arising
from a prolonged pandemic” (Wolf et al., 2020, p618). The
human values also explain motivational drivers of enjoyment,
such as traveling and enjoyment of experience economy (Zhang
et al., 2008). Accordingly, our study uses Portrait Value
Questionnaire (PVQ) based on the Schwartz theory of ten basic
human values (Schwartz, 2006, Schwartz, 2012a,b). We used the
PVQ21 items (see Table 1) commonly employed by the European
Social Survey (Jowell et al., 2007). These 21 items are supposed
to explain the ten basic human values: Tradition, Conformity,
Security, Benevolence, Universalism, Self-Direction, Stimulation,
Hedonism, Power, and Achievement. According to Schwartz
(2012b), these 10 values are hierarchically structured as a circular
model as shown in Figure 1. In order to understand how the
higher order values are structured and related to the various
factors in an explorative manner, all ten factors are included in
our analytical process.

Travel Experience
As Shamsrizi et al. (2020) reported, individuals’ previous travel
experience may affect not only their behavioral intentions for
traveling, but also their risk perception, knowledge and health
protective behavior against COVID-19. Therefore, previous
travel experiences (foreign business, foreign leisure, and domestic
leisure) in the past 2 years were questioned.

COVID-19 Experience
Zhong et al. (2020) state that “individuals who had direct
experience with COVID-19 may have different perspectives on
the disease from the public” (Zhong et al., 2020, p2). Considering
this, one question asked individuals’ status of the COVID-19
experience (see Table 1).

COVID-19 Knowledge
Several previous works (Faasse and Newby, 2020; Motta et al.,
2020; Muto et al., 2020; Pagnini et al., 2020; Zhong et al.,
2020) addressed individuals’ knowledge related to COVID-19
that affected their health risk perception. In the context of the
cross-cultural study addressing East Asians and Europeans, what
information was communicated from the media and authorities
to the public and what knowledge was acquired by the public may
be one of the key factors associated with their risk perceptions
and health-protective behaviors. Accordingly, respondents were

asked to select “true” or “false” to the six statements defined in
Table 1. Some of the questions such as “the virus survive for days
outside the body in the open air” and “wearing masks will prevent
being infected” may be considered as culturally dependent in
nature (Nakayachi et al., 2020).

COVID-19 Risk Perception
As a large number of the reviewed works (e.g., Ding et al.,
2020; Mainous, 2020; McFadden et al., 2020; Pagnini et al., 2020;
Peres et al., 2020; Seale et al., 2020) addressed, the level of
risk perception is an important factor that has an impact on
individuals’ anxiety and concerns about the COVID-19 pandemic
in general. Accordingly, the respondents were asked to indicate to
which extent they agree or disagree with the three statements (see
Table 1).

Intentions to Enjoy Experience Economy
Individuals’ motivational drivers to enjoy experience economy
(Zhang et al., 2008) are considered as conflicting values for
“behavioral compliance and prosocial behaviors” (Wolf et al.,
2020, p619). In order to measure individuals’ internal tension
between these two types of behaviors, the respondents were
asked to indicate to which extent they agree or disagree with the
two statements about intentions to enjoy experience economy
and travel abroad.

Attitudes to Local Businesses
In order to understand what makes people concerned about
a local community becoming a hotspot of an infectious
disease, it is crucial to measure individuals’ attitudes to
local businesses. Accordingly, we included four statements:
importance of foreign tourists visiting a local community;
tourists’ responsible behaviors during their visit; the authorities
to restrict international tourism; local businesses’ responsibility
to make a local community clean and safe for the tourism. The
respondents were asked to indicate to which extent they agree or
disagree with the four statements.

Attitudes to Health Protective Behaviors
As the previous studies pointed out, individuals’ behavioral
change for protecting their health is supposed to control the
further spread of infectious diseases (Faasse and Newby, 2020;
Pagnini et al., 2020; Shiina et al., 2020; Zhong et al., 2020). The
health protective behaviors can be classified based on individuals’
relation to others. Specifically, socially responsible behavior that
prevents others from becoming infected; self-protective behavior
to protect self by avoiding risks of being infected; and behaviors
by other public to minimize the spread of infection. The
respondents were asked to indicate to which extent they agree or
disagree with the eight statements.

Data Collection
Participants from the four countries were recruited from online
panels administered by two survey agencies in Denmark and
in Japan. Both agencies respectively complied with the GDPR
and JIS Q 15001 that protect personal information. A cross-
sectional survey was conducted using a self-administered online
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FIGURE 1 | Gender and age of the respondents.

questionnaire from 10th to 24th of July 2020. Data was collected
based on quota sampling representative with regard to gender,
age and geography. The target group was defined as male and
female in age 18+ years old per country (representative gross
sample) who traveled abroad (either business or leisure) at least
once or more during the past 3 years. Questionable responses
(detected by response time spent for the respective questions)
were deleted during the screening process. Accordingly, the
total sample (n = 4,114) resulted in the four subsets: Denmark
(n = 1,005), Japan (n = 1,091), Italy (n = 1,005), and China
(n = 1,013). Figure 2 overviews the demographic distribution
of sample divided into the four subsets. The gender and
age distributions of the respective subsets were influenced by
the specific sampling criterion that screened participants with
previous travel experiences. In particular, the age distribution in
the Chinese subset was particularly affected by this criterion. Data
is available in the Supplementary Material.

Data Analysis
Our data analysis is mainly based on the PSEM approach
(Conrady and Joufee, 2015, Chapter 8) and consists of five
steps as displayed in Figure 3. In the following, we explain the
five-step procedure from the data pre-processing to the target
optimization that provides unique insights about combinations
of factors maximizing or minimizing a mean value of the
target variable.

Step 1 (Data Pre-processing)
As PSEM based on the Bayesian networks relies on the
conditional joint probabilities of the links between variables,
we discretized all variables consisting of the continuous- or
ordinal categorical data into the discrete data format. Although
the ordinal categorical data could be seen as the discrete data
format, we employed several discretization criteria considering
the probability distributions of the respective question items in

order to reduce the computational load of the Bayesian networks
and to make the interpretation of the results meaningful.

Discretization of the ten basic human factors
Whereas our work is characterized as pragmatic data-driven
knowledge discovery, Schwartz’s theory of basic human values
(Schwartz, 2006, Schwartz, 2012a,b) is a well-established
construct used in various cross-cultural studies. In order to
make the smooth interpretation of the value theory and reduce
the computational load of the Bayesian network analysis, the
PVQ 21 items were reduced to ten factors representing the
respective ten basic values. For computing the ten factor scores
cross-culturally, we conducted a Multi-Group Confirmatory
Factor Analysis (MGCFA) using the (Cross-Cultural) Multi-
Group Invariance Testing package in R developed by Fischer
and Karl (2019). The fit performance of the configural model
reported: Comparative Fit Index (CFI) = 0.925, Tucker-Lewis
Index (TLI) = 0.890, Standardized Root Mean Square Residual
(SRMR) = 0.047, and Root Mean Square Error of Approximation
(RMSEA) = 0.063. The scores were within the acceptable ranges
according to Bentler and Hu (1998). Table 2 further indicates that
the metric invariance was within the acceptable range, whereas
the scalar invariance had to be rejected (CFI. Delta: 0.081 and
RMSEA. Delta: 0.24) (Fischer and Karl, 2019). Although this
indicated that the direct comparison of means across countries
was not defensible, we considered scalar variance to be negligible
in the discretization process. Accordingly, the ten factor scores
computed for the respective respondents from the four countries
served as raw data that were discretized into four levels by setting
common thresholds [−0.75, 0, 0.75] for the subsequent Bayesian
network analysis.

Discretization of variables
For conducting meaningful interpretation of the explorative
analysis, probability densities of the variables have to be taken
care. For example, responses to the variable, “intention to
travel abroad” were concentrated in the range between 1
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FIGURE 2 | Schwartz theory of ten basic human values (Schwartz, 2012a,b).

FIGURE 3 | Study design.

TABLE 2 | Fit performance of the multi-group invariance testing.

Degree of Freedom (DF) AIC BIC Chi-Square Chi-Sq. difference DF diff. P-value (>Chi-Sq.) CFI RMSEA CFI. Delta RMSEA. Delta

Configural 576 256573 259311 2969.2 0.925 0.063 NA NA

Metric: loadings 609 256662 259190 3123.9 154.69 33 <0.00** 0.921 0.063 0.004 0

Scalar: intercepts 642 259196 261515 5723.8 2599.87 33 <0.00** 0.84 0.087 0.081 0.024

Means 672 261433 263562 8020.4 2296.66 30 <0.00** 0.769 0.102 0.071 0.015

“**” means that the significance level is “0,001”.

and 4, while responses to the variable, “avoid larger groups
to avoid risks of infection” were concentrated in the range
between 4 and 7. Accordingly, the seven-point Likert levels

were manually merged into the five levels to make balanced
response distributions guided by the probability density function
of BayesiaLab (Conrady and Joufee, 2015, p36). Similarly, three
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TABLE 3 | Data discretization (thresholds and ranges).

Threshold Range

Travel experience: (business, leisure,
domestic)

≤1 1 1

≤2.5 2 2

>2.5 3 5

Covid19 risk perception (three items) Threshold Range

≤2.5 1 2

≤3.5 3 3

≤4.5 4 4

≤5.5 5 5

>5.5 6 7

Attitudes to enjoy experience economy:
EE

Threshold Intervals

≤3.5 1 3

≤4.5 4 4

≤5.5 5 5

≤6.5 6 6

>6.5 7 7

Attitudes to enjoy experience economy:
Travel

Threshold Intervals

≤2.5 1 2

≤3.5 3 3

≤4.5 4 4

>4.5 5 7

Attitudes to avoid risk of COVID-19
infections
Attitudes to local businesses
Attitudes to responsible behaviors
Attitudes to self-protective behaviors
Attitudes to public behavior responsible
Concern about the hot-spot

Threshold Intervals

≤3.5 1 3

≤4.5 4 4

≤5.5 5 5

≤6.5 6 6

>6.52 7 7

Personal value priorities (ten factor
scores)

Threshold Intervals

≤−0.75 −3.0 −0.75

≤0 −0.75 0.0

≤0.75 0.0 0.75

>0.75 0.75 3.0

variables about respondents’ travel experiences were reduced
from five levels to three levels using the same technique. Table 3
overviews the discretization criteria of the all variables. During
the process of data discretization and import, missing data was
treated with the structural EM algorithm.

Step 2 (Learning Relations Across Variables)
In our analysis, we used a comprehensive dataset consisting of
47 variables and1 respondents from all four countries (n = 4,114).
Among the 47 variables, the target variable “individuals’ anxiety
about a hotspot” and a break-out variable “countries” were

1Full details of the fit score is presented in Appendix 2 of the Supplementary
Material.

excluded during the process of learning a Bayesian network
structure. The PSEM procedure first learned a network consisting
of 45 nodes representing variables of interests and directed
links representing causal dependencies among variables. In other
words, in a directed link from a parent node A to a child node
B, the dependency of the child node B was quantified as a
conditional probability table given by a parent node B. To learn
a network structure, BayesiaLab used heuristic search algorithms
to find a local optimum, while it used various learning algorithms
to search spaces and/or strategies. The best performing network
structure was selected based on the Minimum Description
Length (MDL) score (Conrady and Joufee, 2015, p209–214)
that computed the best trade-off between the number of bits
representing the Bayesian network and the number of bits
representing the dataset given the Bayesian network. In our study,
“Taboo Order learning” performed best to express the structure
of the dataset. We validated the quality of the network using data
perturbation learning that enabled the addition of random noise
to the weight of each observation in the dataset (Conrady and
Joufee, 2015, p215).

In order to make the interpretation of the network consisting
of 45 variables (nodes) easier and to represent potential
theoretical constructs, we used the variable clustering function
to group nodes that shared similar data response patterns. The
variable clustering algorithm used in BayesiaLab was based
on Kullback–Leibler Divergence. In this process, we set the
maximum size of the respective variable clusters as five nodes that
extracted most meaningful groups of variables corresponding
to the number of question items included in the potential
constructs explained in section “Measures.” After the initial
variable clustering, we further conducted cross-validation to
assure the quality of the variable clustering, which resulted in
average fit score (purity of the 100 times runs) as 78.7102%.
Figure 4 shows the Bayesian network learned in this process. The
colors of the nodes indicate the groups of variables identified by
the variable clustering procedure. A dendrogram at the right side
of Figure 4 overviews a list of variables grouped together. For
making the interpretation easier, we assigned a conceptual label
for the respective groups of variables.

Step 3 (Multiple Data Clustering–Learning Data
Structures)
First, we created a latent variable (i.e., factor) for the respective
groups of variables identified in Step 2, and subsequently repeated
a process called data clustering process for the respective latent
variables. According to Conrady and Joufee (2015, p227), “this
process creates a node that compactly represents the joint
probability of distribution defined by the variables of interest.”
Through this process, 13 discrete latent factors were identified2.
The results of the multiple data clustering were assessed by
the performance indices called “Contingency Table Fit (CTF),
which measured the quality of the joint probability distribution
representation” defined in Conrady and Joufee (2015, p240).

2Although we were aware that some variables were grouped into a factor that was
not assumed in section “Personal Values” describing the Schwartz Theory, we did
not modify the variable clusters, as we chose to conduct the data-driven explorative
approach through the entire procedure.
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FIGURE 4 | Step 2: An overview of networks (left) and variable clusters (right) acquired from the unsupervised learning.

The CTF scores resulted in min. = 63.33% and mean = 84.85%
which was consider as reasonable3. Figure 5 displays the joint
probabilities of the respective factors. In the upper-left box, the
probability distribution of responses to the target variable is
listed according to the five levels discretized from the seven-
point Likert scale in Step 1. The rest of the boxes represent
the joint probabilities of the respective latent factors. For each
factor, the multiple data clustering algorithm in BayesiaLab
created two to five discrete levels of data clusters where
observations (respondents) with similar response patterns were
grouped together.

Step 4 (Probabilistic Structural Equation Modeling:
PSEM)
Finally, the target variable excluded in Step 2 was reintroduced in
the Bayesian network consisting of the 13 latent factor variables
and their manifest variables. At the final stage, PSEM learned
an additional network that connected the target node and the
13 latent factor variables without losing the existing network
structure between the respective latent factor variables and their
manifest variables. In order to maintain these respective relations,
the target node as a parent node was first linked manually with the
respective 13 latent factor nodes as a child. After confirming these
relations, we run the unsupervised learning algorithm called
Taboo learning “that can learn a new structure on top of an
existing network structure” (Conrady and Joufee, 2015, p249). In
this way, the final network displayed in Figure 6 was generated.
Figure 6 illustrates the overall links between the target node and
the 13 latent factor variables, links between the 13 latent variables

3Full details of the fit score is presented in Appendix 3 of the Supplementary
Material.

and their manifest variables as well as dependency links between
the 13 latent variables.

Step 5 (Country Specific Analysis)
Based on the global Bayesian network created in the previous
step, we generated country-specific networks representing
the respective four countries by reintroducing a country
variable as a break-out node. These country-specific networks
enabled the analysis of the total effects of the 13 latent factor
variables on the target variable based on the “parameter
estimation” algorithm. For computing the total effects,
BayesiaLab recomputed, for the respective country-specific
networks, “the values associated with each state of the discretized
nodes based on the respective subset of data” (Conrady
and Joufee, 2015, p267). Using these four country-specific
networks, the Bayesian network approach enabled us to
conduct two types of analysis: target mean analysis and target
optimization. Selected results of step 5 are presented below in
section “Results.”

RESULTS

Figure 7 overviews the probability distributions of the target
variable and the 13 latent factor variables for the four countries.
For each country, the order of the conditional probability tables
for the respective factors displayed in the four plots is consistent
with the sizes of total effects on the target variable. The plots
demonstrate that the probabilistic proportion of respondents
who were less concerned about their local community becoming
a hotspot of an infectious disease was generally dominant in
Denmark, Italy, and China. On the other hand, the probabilistic
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FIGURE 5 | Step 3: Joint probabilities of the respective factors (all four countries).

proportion of respondents who were more concerned about
a hotpot was dominant in Japan. The country-specific plots
further indicate that “expectation for others to behave properly”
and “require mask and cleanliness” were the most important
factors affecting “individuals’ anxiety about a hotspot” in both
Japan and China, while “risk avoidance” and “socially responsible
behaviors” were the most important factors in Denmark and
Italy, respectively4.

Target Mean Analysis
Figure 8 further5 depicts the response curves of the target variable
(Y-axis) as a function of the values of the 13 factor variables (X-
axis), i.e., Y = f (X). In the four plots in Figure 8, the ranges of
mean values on the X-axis differed across the 13 factor variables
depending on what manifest variables were connected to the
respective factors. Specifically, the factor variables consisting

4Country-specific probability distributions of the respective manifest variables
affecting the target node can be found in Appendix 4 of the Supplementary
Material.
5Country-specific target mean analyses for the manifest variables can be found in
Appendix 5 of the Supplementary Material.

of the “knowledge” (variables representing true-false questions
combined with age or COVID-19 experience) were placed in
the range between 1 and 3, the “personal values” consisting of
the Schwartz 10 values represented by the factor scores in the
range between −2 and 1, and the rest of factor variables in
the range over 1 on the X-axis. The four plots in Figure 8
illustrate that the shapes of functions representing the 13
factors differed across the four countries. For example, all three
personal value factors (named as “personal-focused values,”
“social-focused values,” and “conservation values”) affected the
target variable in China and Italy, meaning that respondents with
negative scores on all three factors were less concerned about
the hotspot, while those who were positive to all three value-
factors were more concerned about the hotspot. On the other
hand, for Denmark and Japan, while “social-focused values” and
“conservation values” in general indicated effects on the target
variable, “personal-focused values” did not show a strong effect
on the target variable.

Similarly, the factors representing the COVID-19 knowledge
indicated notable patterns in Figure 8. For example, the factor
named as “other COVID-19 knowledge” consisted of two
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FIGURE 6 | Step 4: Overall links between target node and the 13 latent factor variables as well as links across the 13 latent factor variables obtained by PSEM.

variables: “smokers get very ill” and “the virus survives for days
outside the body in the open air.” Figure 8 demonstrates that
people who answered “true (=1)” for these questions had a higher
probability of indicating higher concern about the hotspot in
Denmark and Japan. However, this factor did not show an effect
on the target variable in Italy and China.

Another noteworthy phenomenon observed in Figure 8
is that the “pleasure-seeking” factor consisting of manifest
variables referring intentions to enjoy experience economy and
to travel abroad had a negative impact on the target variable
in Denmark and Italy, whereas its effects were relatively flat
in Japan and China. This indicates that, in Denmark and in
Italy, people who expressed higher intentions for the pleasure-
seeking had higher probabilities of being less concerned about
the hotspot, and vice versa. On the other hand, in Japan,
disregarding the level of intentions for the pleasure-seeking,
the level of concerns about the hotspot stayed around 5.5
(at the level between somewhat agree and agree). Chinese

were similar to Japanese. However, their level of concerns
stayed around 4.6–4.8 (at the level between neutral and
somewhat agree).

Target Optimization
The target optimization of BayesiaLab “performs inference over
all possible states of all nodes in a network” (Conrady and
Joufee, 2015, p.44). and searches for combinations of factors
that maximize or minimize a target mean value. In other words,
BayesiaLab searches for sets of evidence based on a so-called
“probabilistic evidence” to optimize the mean value (Conrady
and Joufee, 2015, p.277). Due to space limitations, we focus on a
limited number of selected optimization scenarios identified for
Denmark and Japan in the following.

Target Maximization
The two upper plots in Figure 9 show the target maximization
scenarios inferred for Denmark and for Japan. Compared to

Frontiers in Psychology | www.frontiersin.org 12 June 2021 | Volume 12 | Article 635110129

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


fpsyg-12-635110 June 3, 2021 Time: 13:52 # 13

Glückstad et al. Cross-Cultural Bayesian Network Analysis

FIGURE 7 | Step 5: Country-specific probability distributions of the target variable and the 13 latent factor variables.

the original probability distributions shown in Figure 7, the
probability distributions of the target variable had heavier weights
on the higher response category, >6.52 (corresponding to
“strongly agree”) for the both plots respectively representing the
maximization scenarios for Denmark and Japan.

The Danish maximization scenario in the upper-left plot
shows that in order to increase the mean value of the
target variable +1.748 point to 6.220 (“agree” or above),
respondents were supposed to belong to the highest score
groups for the next three factors: “risk perception” (6.545);
“risk avoidance” (6.176); and “expect others to behave properly”
(6.559). In this Danish maximization scenario, the probabilities
of respondents to belong to higher score groups also increased
for other factors such as “socially responsible behaviors,” “require
mask and cleanliness,” and “social-focused values,” while the
probability to belong to lower score group increased for the
“pleasure-seeking” factor. The overall joint probability of this
scenario was 7.91%.

The upper-right plot in Figure 9 exhibits the target
maximization scenario for Japan. In the best scenario for Japan,
the mean value could increase to 6.773 (close to the highest
“strongly agree”) if a respondent was in the highest score groups
for the next three factors: “expectation for others to behave

properly” (6.560); “require mask and cleanliness” (6.437); and
“risk avoidance” (6.545). In this best scenario, the probabilities
of respondents to belong to higher score groups also increased
for other factors such as “social responsible behaviors,” “risk
perception,” “social-focused values,” and “conservation values,”
while the probability to belong to lower score group increased for
the “pleasure-seeking” factor. The overall joint probability of this
scenario was 9.76%.

Target Minimization
In contrast to the previous maximization results, the two lower
plots in Figure 9 show the target minimization scenarios for
Denmark and for Japan.

For Demark, when a respondent was in the lowest score
group of the factor “risk perception” (1.934), the target mean
decreased to 3.767 corresponding to the level between somewhat
disagree and neutral. The overall joint probability of this
scenario was 20.3%.

On the other hand, the minimization scenario for Japan
decreased the mean value of the target value to the level
of 2.609 corresponding to the level between disagree and
somewhat disagree. To satisfy this scenario, a respondent was
supposed to the lowest score groups for the next two factors:
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FIGURE 8 | Country-specific target mean analysis: response curves of the target variable (Y-axis) as a function of the values of the 13 factor variables (X-axis).

“expectation for others to behave properly” (3.380) and “social
responsible behaviors” (3.013). In addition, the probabilities of
respondents to belong to the lowest score groups substantially
increased for other factors such as “require mask and cleanliness,”
“risk avoidance,” “risk perception,” “social focused value,” and
“conservation values.” Although the probabilities to belong to
the lowest score group also increased slightly for “personal-
focused values” and “pleasure-seeking,” the overall distributions
for higher score groups were somewhat maintained. In
addition, the Japanese minimization scenario indicated that
the probability distributions for the knowledge-related factors
changed noticeably compared to the other scenarios. The overall
joint probability of this scenario was 5.68%.

DISCUSSION

This article addressed cultural differences in factors affecting
a target variable: individuals’ anxiety about a local community
becoming a hotspot of infectious diseases. As we have chosen a

pragmatic approach to understand the reality of the COVID-19
crisis, this section focuses on interpreting the results presented
in section “Results.” Although the overall data analysis yielded
numerous findings across the four countries, we limit our
discussion to the main findings due to space limitations.

Japanese Were More Concerned About
the Local Community Becoming a
Hotspot of Infectious Diseases
The results demonstrated that the Japanese population was
generally more concerned that the local community will become
crowded by foreign tourists and potentially become a hotspot
of an infectious disease compared to the rest of the countries.
This may be a general reaction of local residents to the recent
substantial increase in the inbound tourism that attracted over
30 million foreign visitors in 2019 having been accelerated by
the promotion of the Tokyo 2020 Olympic Games originally
planned in July–August 20206. The incident of the COVID-19

6https://statistics.jnto.go.jp/
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FIGURE 9 | Target optimization scenarios: maximization (upper part) and minimization (lower part) for Denmark (left) and Japan (right).

epidemic in China might have triggered the Japanese population’s
anxiety further supported by the fact that, among these increased
inbound tourists, over 25% of visitors originated from China.
The results observed in our study may be an indication that
the recent increase of the inbound tourists from China in
combination with the incident of the Diamond Princess Cruise
ship made the Japanese population aware about the potential
risks of over-tourism that may trigger potential risks of spreading
infectious diseases7. The characteristics of Japanese being more
concerned about the local community becoming a hotspot
of infectious diseases might be a reflection of the fact that
the factors with highest impact on the target variable for
the two East Asian countries were “expectation for others to
behave properly” and “require mask and cleanliness.” These
two factors imply their expectation for others to comply with
the social norm. However, they might also be aware that it is
challenging to control behaviors of foreign tourists visiting their
local community.

7https://en.wikipedia.org/wiki/COVID-19_pandemic_on_Diamond_Princess

Relation Between the Personal Value
Priority/Knowledge About COVID-19 and
Individuals’ Anxiety About a Hotspot
Depends on the Severity Level of the
Infections at the Time of the Survey
Implementation
Our results presented some situational differences in the relation
between personal value priorities and individuals’ anxiety about a
hotspot. Applying the quasi-circumplex model (Figure 2) of the
Schwartz theory of ten basic values, Wolf et al. (2020) explains
that individuals prioritizing the social-focused (e.g., socially
responsible) and conservation (e.g., family security) values will
likely comply with the COVID-19 guidelines, while individuals
prioritizing the personal-focused values (e.g., freedom and
ambition) will be less compliance with the COVID-19 guidelines.
From this point, individuals prioritizing the social-focused and
conservation values may likely be concerned about a local
community becoming a hotspot of an infectious disease for
the sake of society and their in-group community, while those
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prioritizing the personal-focused values may not. In our results,
the patterns observed in Denmark and Japan were rather
rational in this respect. Disregarding the level of priorities in
the personal-focused values, the anxiety level of Danish and
Japanese populations was maintained around medium-low level
in Figure 8. However, this rationale was not applicable to Italy
and China. Even those who prioritized personal-focused values
(e.g., freedom and ambition) expressed concerns about their
local community become a hotspot of an infectious disease
in Italy and China. This could be explained by the fact that,
at the time of survey implementation in the middle of July,
Italy and China were already severely hit by the COVID-
19 infection.

The knowledge about the COVID-19 possessed by individuals
may be another factor associated with individuals’ anxiety about
a hotspot. The existing literature (Faasse and Newby, 2020; Muto
et al., 2020; Pagnini et al., 2020; Shiina et al., 2020; Zhong et al.,
2020) reported that the level of knowledge about COVID-19
correlated with individuals’ risk perception. Accordingly, it may
be expected that a level of knowledge possessed by individuals
will affect their level of anxiety about a hotspot. Our results
exhibited this tendency for Japan and Denmark. However, the
anxiety level of Italian and Chinese populations was rather stable,
independently of whether their knowledge about COVID-19 was
right or wrong in most of the questions.

These two observations indicate that the severity level of
the infections at the time of the survey implementation for
the four countries may have moderated the relations between
the personal value priority/knowledge about COVID-19 and the
level of anxiety about a hotspot among the Italian and Chinese
populations. For this reason, the effects of the personal-focused
values and the knowledge may not have exhibited observable
effects in the case of Italy and China.

Relation Between the Pleasure-Seeking
and Individuals’ Anxiety About a Hotspot
Differed Between East Asia and Europe
Another noteworthy finding is that there was a cultural difference
between East Asian and European populations regarding the
relation between the “pleasure-seeking” factor and individuals’
anxiety about a hot spot. Earlier studies implied that individuals’
motivational drivers to enjoy the experience economy (Zhang
et al., 2008) is considered as conflicting values for “behavioral
compliance to government guidelines and promoting prosocial
behaviors” (Wolf et al., 2020, p618). Individuals prioritizing
in enjoying the experience economy may therefore be less
concerned about a local community becoming a hotspot of
infectious diseases in general. However, such a phenomenon
was observed only in Denmark and Italy, while the level of
anxiety about a hotspot remained high despite the level of
intention to enjoy the experience economy among the Japanese
and Chinese populations.

This separation between East Asian and European may reflect
“interdependent self-schema” and “independent self-schema,”
respectively, in collectivistic and individualistic societies (Markus
and Kitayama, 1991). As the study on the Japanese population by

Parady et al. (2020) suggested, “the perception of self-restriction
of others” may play an important role when a person is based on
the interdependent self-scheme. The statement by Uchida et al.
(2004) explains that Westerns (Europeans)’s happiness relies on
“positivity of the personal self ” while Eastern Asians’ happiness
is “a state that is contingent on social harmony and, thus, on a
balance among different selves in a relationship (p227).” From
this view, the enjoyment of the experience economy may be
construed as “a state contingent on the positivity of the personal
self ” for Europeans. On the other hand, for East Asians, the
protection of a local community (i.e., in-group) from infectious
disease may have higher priority than the positivity of the
personal self, because their happiness relies on a state that
ensures social harmony and a balance among different selves
in a relationship.

Combinations (Chains) of Factors
Affecting the Target Variable
As revealed in Figures 7, 9, for East Asians, the most
important factors affecting their “anxiety about a hotspot” were
“expectation for others to behave properly” and “require mask
and cleanliness.” In short, East Asians seemed to value others
to comply with a social norm. On the other hand, Europeans
had more emphasis on the factors such as “risk avoidance,” “risk
perception,” and “socially responsible behaviors” that address the
self-protection and expressions. Our study extracted the best
scenarios that maximize or minimize the mean value of the
target variable: individuals’ anxiety about a hotspot to investigate
further details.

The combinations of factors explaining the optimization
scenarios in Figure 9 signposted that the psychological tension
between the pleasure-seeking versus the concerns about their
local community becoming a hotspot was clearly observed
among the Danish population. In the scenario of maximizing
the mean value of the target variable, “individuals’ anxiety
about a hotspot,” the mean value of the pleasure-seeking factor
decreased 0.274 point, while in the scenario of the minimization
it increased 0.062 point. Similarly, for the maximization, the
increase of the mean value for the “personal-focused values” was
moderate (0.022), whereas for the minimization, the increase was
substantial (0.630). As the mean value of the anxiety increased,
the mean value of the self-restricted behaviors also increased, and
vice versa. The result clearly confirmed that the psychological
tension between opposing human factors, i.e., free enjoyment
versus the self-restriction existed among the Danish population.
However, the same pattern was not observed among the Japanese
population. This result once again confirms the work by Uchida
et al. (2004) indicating that the enjoyment of the experience
economy may be construed as “a state contingent on the
positivity of the personal self ” for Danes. On the other hand, for
Japanese, the level of anxiety about their community becoming a
hotspot seemed to correlate with their level of compliance with a
social norm. In the maximization scenario, the mean values of the
social-focused values and the conservation values, respectively
increased 0.298 and 0.249 points, while these scores decreased
0.444 and 0.353 points, respectively in the minimization scenario.
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This could be explained by the fact that the anxiety about a local
community becoming a hotspot may be closely connected with
a protection of the in-group community. For protecting the in-
group community, the compliance with the social norm may
play an important role among the Japanese population. However,
as Muto et al. (2020) reported, a specific segment of people is
not willing to comply with the social norm. The minimization
scenario demonstrated this phenomenon in Japan.

Another important note is that the distance between the
maximized mean value (mean: 6.773) and the minimized
mean value (2.609) was substantial in the Japanese population.
Considering that the survey response style by Japanese is expected
to be generally moderate due to the reference effect (Heine et al.,
2002), the extreme positive or negative responses to the survey
was unexpected. It seems that their reactions to this specific
COVID-19 topic was exceptional. Once again, the reactions to
the COVID-19 seemed to be associated with the social inequality
issue in Japan as indicated by Muto et al. (2020).

Managerial Implication
The findings highlighted the importance of understanding the
contextual differences between psychological factors and the
target variable. The severity of the infections at the time of
survey implementation in the four countries was one of the
contexts that may have moderated the relations between the
personal value priority/knowledge about COVID-19 and the
level of anxiety about a hotspot in particular among the Italian
and Chinese populations. The cultural context distinguishing
the interdependent and independent self-schemas was another
important context that may have moderated the relations
between pleasure-seeking behaviors and the anxiety about a
hotspot. Finally, our target optimization study also identified that
the population within a country was heterogeneous. To explain
the high-level of anxiety or the low-level of anxiety about a
hotspot, various combination of factors were involved. Especially,
the combinations of factors implied that there was a tension
between the pleasure-seeking and the behaviors involving self-
restrictions. However, these tensions can be culture-dependent.
From a managerial viewpoint, a tug of war between fast economic
recovery and firm control of further virus-spread is one of
the critical COVID-19 challenges. To achieve the prevention of
COVID-19 while maintaining the experience economy, policy
makers of the public health and the experience economy
industry must understand diverse scenarios explaining about the
interpersonal tension between the pleasure-seeking versus the
health perception, risks and protective behaviors. The insights
identified in our study could help policy makers to consider
expected cultural differences and individual differences when
they develop a measure to solve the COVID-19 dilemma between
the public health and the recovery of the experience economy.

Limitations and Future Directions
Our survey was conducted in the middle of July 2020. At that
time, the four countries implemented different measures in terms
of border control and tourism promotions. For Japan and China,
their national borders were closed to foreign tourists. Hence,
their experience economy depended mostly on the domestic

market. On the other hand, in Europe, national borders were
gradually opened during the summer vacation period (June–
August) in order to promote their local economy relying on
international tourism. This difference between the East Asian-
and the European measures may be considered as a possible
bias that influenced subjects’ responses to our survey. On
the other hand, this political-economic situation in East Asia
and Europe has some interesting implications. The European
countries who allowed their populations to travel around Europe
had to deal with the diversity of foreign tourists visiting their
local communities. By contrast, both in China and in Japan,
the experience economy could rely on domestic demand to a
certain extent. This means that policy makers in these countries
were able to restrict entries of foreign visitors including their
own nationals residing abroad and focus on controlling their
own populations who were inclined to care for the social norm
and their own in-group community. An interesting question is
how these countries will deal with foreign visitors who seek “the
positivity of the personal self ” (Uchida et al., 2004, p227) once
their borders will be opened for foreign tourists in the future.
They may suddenly need to understand the cultural sensitivity
of foreign visitors.

Our study has chosen a pragmatic approach employing
PSEM based on the principle of Bayesian networks. The
applied PSEM approach demonstrated some insights in which
the conventional structural equation modeling (conventional
SEM) has limitations. First of all, the conventional SEM
requires researchers to define a theoretical model (hypotheses)
prior to the cross-cultural analysis. When it comes to the
cross-cultural analysis, the conventional approach employs
the multi-group SEM (MGSEM) which also requires the
establishment of the configural- and scalar invariance to
compare the assumed underlying psychological construct
(Fischer and Karl, 2019). We expect that this strictness in the
conventional approach would have restricted our comprehensive
understanding of the phenomena observed in the four countries.
In other words, the application of Bayesian network analysis
enabled us to include relatively large number of variables
and possible theoretical constructs without strictly defining a
specific model, to visually inspect probability distributions of
responses to the respective variables and factors, to simulate
what combinations of factors impacted on increasing or
decreasing the mean value of the target variable and to
estimate what proportion of population fell under specific
optimization scenarios.

One of the important notes is that our Bayesian network
analysis relied on discrete data, meaning that all ordinal
categorical data was further discretized into smaller numbers of
discrete categories. This means that the results of the analysis
largely depended on how we discretized our data. Although
the skewness and kurtosis were manually handled based on
the density distributions, the process of discretization could be
improved and systematically defined (Glückstad et al., 2020;
Thiem and Duşa, 2013) in future works. Another note is that,
in our analysis, we integrated age and gender as demographic
variables, and COVID-19 experiences as a background variable.
During the Bayesian network leaning process, these variables
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(e.g., gender, age) were eliminated or merged with other
constructs. In future research, it may be an idea to treat these
variables as “break-out” variables, similar to the way we treated
the country variable. Finally, the PSEM approach enabled the
extractions of potentially uncovered cultural differences and
conceptual relations that could help researchers to develop
interesting hypotheses. An obvious future research study would
be to develop a theoretical model and hypotheses based on our
findings and test them by the conventional SEM approach.

A final remark is that the data-driven approach used in
this paper, i.e., using Bayesian network techniques to infer
a casual network from data by associating variables with a
conditional probability, has a potential limitation. The fact that
the structure of the Bayesian network was learnt from data
rather than from knowledge of causality means that the approach
can be categorized as learning from association, which is the
first rung on the Ladder of Causation according to Pearl and
Mackenzie (2018). Hence, it is not reasonable to assume that the
learned Bayesian network structure can be used for intervention
and counterfactual reasoning (the second and third rungs,
respectively, in the Ladder of Causation), whereas a Bayesian
network structure that incorporates causal knowledge could.
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and Jonason, P. K. (2020). Adaptive and maladaptive behavior during the
COVID-19 pandemic: the roles of dark triad traits, collective narcissism,
and health beliefs. Pers. Individ. Differ. 167:110232. doi: 10.1016/j.paid.2020
.110232

Oksanen, A., Kaakinen, M., Latikka, R., Savolainen, I., Savela, N., and Koivula, A.
(2020). Regulation and trust: 3-month follow-up study on COVID-19 Mortality
in 25 European Countries. JMIR Public Health Surveill. 6:e19218.

Olagnier, D., and Mogensen, T. H. (2020). Since January 2020 Elsevier Has Created
a COVID-19 Resource Centre with Free Information in English and Mandarin on
the Novel Coronavirus COVID- 19. The COVID-19 Resource Centre Is Hosted on
Elsevier Connect, the Company’s Public News and Information. Cambridge, MA:
Cell Press.

Pagnini, F., Bonanomi, A., Tagliabue, S., Balconi, M., Bertolotti, M., Confalonieri,
E., et al. (2020). Knowledge, concerns, and behaviors of individuals during the
first week of the coronavirus disease 2019 pandemic in Italy. JAMA Netw. Open
3:e2015821. doi: 10.1001/jamanetworkopen.2020.15821

Parady, G., Taniguchi, A., and Takami, K. (2020). Travel behavior changes during
the COVID-19 pandemic in Japan: analyzing the effects of risk perception
and social influence on going-out self-restriction. Transport. Res. Interdiscipl.
Perspect. 7:100181. doi: 10.1016/j.trip.2020.100181

Pearl, J. (2009). Causality: Models, Reasoning, and Inference, 2 Edn. Cambridge:
Cambridge University Press. doi: 10.1017/CBO9780511803161

Pearl, J., and Mackenzie, D. (2018). The Book of Why: The New Science of Cause
and Effect. New York, NY: Basic Books.

Peres, D., Monteiro, J., Almeida, M. A., and Ladeira, R. (2020). Risk perception
of COVID-19 among portuguese healthcare professionals and the general
population. J. Hosp. Infect. 105, 434–437. doi: 10.1016/j.jhin.2020.05.038

Schwartz, S. H. (2006). Basic human values: an overview. Jerus. Hebrew Univ. 48,
49–71. doi: 10.1080/026999499377664

Schwartz, S. H. (2012a). A proposal for measuring value orientations across
nations. Core ESS Question. 12, 259–319. doi: 10.1111/j.1540-6237.2011.00830.
x.Fitting

Schwartz, S. H. (2012b). An overview of the schwartz theory of basic values. Online
Read. Psychol. Cult. 2, 1–20. doi: 10.9707/2307-0919.1116

Seale, H., Heywood, A. E., Leask, J., Sheel, M., Thomas, S., Durrheim, D. N.,
et al. (2020). COVID-19 is rapidly changing: examining public perceptions
and behaviors in response to this evolving pandemic. PLoS One 15:e0235112.
doi: 10.1371/journal.pone.0235112

Seixas, A. A., Henclewood, D. A., Langford, A. T., McFarlane, S. I., Zizi, F., and
Jean-Louis, G. (2017). Differential and combined effects of physical activity

profiles and prohealth behaviors on diabetes prevalence among blacks and
whites in the us population: a novel bayesian belief network machine learning
analysis. J. Diab. Res. 2017:5906034. doi: 10.1155/2017/5906034

Seixas, A. A., Henclewood, D. A., Williams, S. K., Jagannathan, R., Ramos, A.,
Zizi, F., et al. (2018). Sleep duration and physical activity profiles associated
with self-reported stroke in the united states: application of bayesian belief
network modeling techniques. Front. Neurol. 2018:9534. doi: 10.3389/fneur.
2018.00534

Shamsrizi, P., Jochum, J., Kreuels, B., and Ramharter, M. (2020). Traveling into
the abyss: risk perception of german travelers at the onset of the COVID-19
pandemic. Am. J. Trop. Med. Hygien. 103, 1640–1641. doi: 10.4269/ajtmh.20-
0892

Shiina, A., Niitsu, T., Kobori, O., Idemoto, K., Hashimoto, T., Sasaki, T.,
et al. (2020). Relationship between perception and anxiety about COVID-19
infection and risk behaviors for spreading infection: a national survey in Japan.
Brain Behav Immun. Health 6:100101. doi: 10.1016/j.bbih.2020.100101

Shimizu, K., Wharton, G., Sakamoto, H., and Mossialos, E. (2020). Resurgence of
COVID-19 in Japan. BMJ 370, 1–2. doi: 10.1136/bmj.m3221

Simione, L., and Gnagnarella, C. (2020). Differences between health workers and
general Population in risk perception, behaviors, and psychological distress
related to COVID-19 spread in Italy. Front. Psychol. 11:2166. doi: 10.3389/fpsyg.
2020.02166
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While in some countries, many people have died due to the coronavirus (COVID-19),

in other countries, only a few have died. Based on the cultural values theory, our first

hypothesis was that in countries that are predominantly individualistic, the number of

deaths will be high, whereas in countries with predominantly collectivist values, the

number of deaths will be low. Our second hypothesis was that countries with high power

distance and hierarchy will have fewer deaths compared to countries with low power

distance and egalitarianism. The hypotheses were tested by referring to two different

value studies (Hofstede’s study of 76 countries and Schwartz’s study of 75 countries)

while also controlling for GDP per capita, Gini index, population density, median age per

country, and BMI per country. Of the five control variables GDP and BMI significantly

predicted coronavirus deaths. Taking into account GDP, Gini index, population density,

median age, and BMI, hierarchical regression analyses confirmed the first hypothesis on

individualism and the second hypothesis on egalitarianism. Therefore, in the case of this

current pandemic, group-oriented and collectivist values and low egalitarianism values

lead to specific health-related behaviors that ultimately keep more people alive.

Keywords: cultural values, coronavirus deaths, individualism, collectivism, power distance, COVID-19

INTRODUCTION

Almost every country in the world is battling the coronavirus (COVID-19) pandemic. As of
October 1, 2020, over 33 million people worldwide (33,842,281) had contracted COVID-19, and
over 1 million (1,010,634) people had died due to the virus (World Health Organization, 2020). The
countries with the highest confirmed COVID-19 cases are the United States, Brazil, and India while
those with the least number of cases are Fiji, Jamaica, and Namibia (World Health Organization,
2020). On the other hand, the countries with the highest death rates per 100,000 people are Belgium,
Great Britain, and Spain, while those with the lowest death rates per 100,000 people are Taiwan,
Thailand, and Jordan (Johns Hopkins University, 2020).

Although a country’s wealth, healthcare resources, and technological advancements may
be factors that lead to the successful handling of the crisis and reduced risk (Takian
et al., 2020), they are not the only factors. The United States, for example, has a Gross
Domestic Product (GDP) of $21M (World Bank), but it accounts for most deaths that
have occurred due to COVID-19. As of July 18, 2020, there had been 137,674 deaths
in the United States alone and in March 2021, there were over 500,000 deaths in the
United States. On the other hand, many of the poorest countries, such as Fiji (with a GDP of
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https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://doi.org/10.3389/fpsyg.2021.620490
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyg.2021.620490&domain=pdf&date_stamp=2021-06-22
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://creativecommons.org/licenses/by/4.0/
mailto:dguess@unf.edu
https://doi.org/10.3389/fpsyg.2021.620490
https://www.frontiersin.org/articles/10.3389/fpsyg.2021.620490/full


Güss and Tuason Individualism and Egalitarianism Can Kill

$5,535), Jamaica (with a GDP of $16,458), and Namibia (with
a GDP of $12,366), have handled the situation relatively well.
Researchers have debated, and it has been found that social
factors, such as inequality and poverty, lead to more increased
exposure to the virus and increased risk of death (Elgar
et al., 2020; Marmot and Allen, 2020; Patel et al., 2020).
Thus, we assessed the relationship between a country’s level of
development—using the GDP per capita, the Inequality-adjusted
Human Development Index (IHDI, which combines the three
dimensions of health, education, and income in one score and
adjusts for inequalities within countries), the Gini index (as a
measure of income inequality), and healthcare-related expenses
per capita—and the number of COVID-19 related deaths.

We argue that additional factors that exacerbate exposure
to COVID-19 and increase the risk of death are certain socio-
geographic features of a country, such as population density.
One would argue that the more a country is densely populated,
the higher the risks for exposure, spread, and death—a finding
supported by Zhang and Schwartz (2020) when studied within
the United States. However, some countries have been able
to control the virus relatively well-despite population density,
while some countries have not. For example, countries that are
densely populated have sometimes managed to quickly enforce
effective public health practices; one such example is Taiwan,
which, due to its experiences with the SARS epidemic, has
implemented the following policies: using facial masks, screening
incoming travelers, using 4-h test kits, quarantining symptomatic
patients, and employing rapid contact tracing and widespread
testing (Chen, 2020; Lin et al., 2020; Wang C. J. et al., 2020).
Thailand, another densely populated country, also managed to
quickly enforce measures, such as having temperature checks in
workplaces, imposing curfews along with the police guarding
checkpoints, installing spraying stalls to disinfect people, and
providing protective shields at street food stalls and for each
table in schools (Beech, 2020). Thus, we wanted to assess whether
population density relates to the spread of COVID-19.

Low infection rates in Thailand were also due to the
partnership among various governmental and private sectors
(Tantrakarnapa et al., 2020). Similarly, Jordan became one of
the first countries to implement a severe lockdown (Alqutob
et al., 2020); it closed airports, borders, and stores and was able
to prioritize the needs of vulnerable groups such as the poor,
children, elderly, and refugees. This was done by immediately
distributing food to the poor, providing government assistance
to 50% of their citizens, and banning companies from laying off
their workers while still allowing companies to reduce employee
wages and reduce public sector salaries (Arraf, 2020). As seen
in these countries, as well as in a study of 84 countries,
death rates have been impacted by societal governance factors
such as confidence in state institutions, civic engagement, and
implementation of certain policies and regulations of behaviors
that are followed by their citizens (Elgar et al., 2020). Thus,
in studying health behaviors surrounding COVID-19 and death
risk, we are including government effectiveness, one of the six
worldwide governance indicators, which specifically highlights
the perceptions of the quality of public services independent
from political pressures, the formulation of policies and their

implementation, and the quality of infrastructures in serving the
people (Kaufmann et al., 2010).

Equally important in health behaviors implemented by the
government to decrease exposure to COVID-19 and to decrease
the risk for mortality are individuals’ protective health factors.
As protective health factors, young age and low body mass
index have been discussed (e.g., Tartof et al., 2020; Wang X. Q.
et al., 2020). Conversely, obesity and older age are identified as
factors that make people vulnerable to mortality among COVID-
19 inpatients (Pettit et al., 2020). In addition, health behaviors,
such as consistently wearing masks and face shields, staying 6
ft apart from people, staying away from crowds and places with
poor ventilation, regular hand washing, etc. (Center for Disease
Control Prevention, 2020), are related to fewer COVID-19 deaths
(Conyon et al., 2020). These health behaviors, which mitigate
the pandemic, are supported by extant social and behavioral
research, including cultural values specified in individual and
collective interests and the social and cultural context (Bavel et al.,
2020). We thus argue that health behaviors are directly related
to certain cultural values. Values are the guiding principles for
people’s thoughts and behaviors; they are desirable goals that
motivate action (Kluckhohn and Strodtbeck, 1961; Schwartz,
1994; Kemmelmeier et al., 2002; Güss, 2011). Following cultural
values theory, we argue that the cultural values of Individualism-
Collectivism and Power Distance have a direct impact on
people’s behaviors that protect them from the virus exposure and,
ultimately, on the number of COVID-19 related deaths.

Individualism refers to the dominant values in a society
where people are loosely connected to each other and where
the expectation is to care for oneself and one’s immediate
family only (Hofstede, 2001; Hofstede et al., 2010). Individualism
prioritizes the pursuit of one’s own ideas and satisfying one’s
needs for curiosity, freedom, independent enjoyment, and
positive experience (Schwartz, 2020). Alternatively, collectivism
in society exists when people are interconnected since birth,
relationships are solid, and people watch out for each other
(Hofstede, 2001; Hofstede et al., 2010). The focus is on how
people regard collective identity, the meaning derived from
these connections, and involvement in common goals and
shared activities (Schwartz, 2020). Hypothesis 1: the extent to
which a country is individualistic correlates to thinking of
oneself only in this pandemic and behaving with lesser regard
for the safety of others, such as not social distancing and
not wearing face masks, thereby increasing exposure to the
virus, which may increase the risk for coronavirus infections
and deaths.

A second value dimension that possibly influences health
behaviors related to coronavirus infections and deaths is Power
Distance. According to Hofstede (Hofstede, 2001; Hofstede et al.,
2010), Power Distance is the degree to which people in society
assume and anticipate that power is unevenly distributed. In the
case of high Power Distance, individuals consent to the hierarchy
and to the uneven allocation of influence, authority, and wealth.
Hypothesis 2: Our second hypothesis is that the extent to which
people assume and accept unequal power distribution in a
country and the extent to which powerful people make decisions
for the less powerful in this pandemic, to mitigate the risk of
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exposure such as lockdowns, relates to fewer confirmed COVID-
19 cases and deaths.

The scientific community has discussed whether it is
legitimate to divide the one dimension into the two dimensions
Individualism/Collectivism and Power Distance [see e.g., critique
of Minkov et al. (2017) and Van de Vliert and Kong (2019)]
as Hofstede has done since the two dimensions correlate highly
with each other [r = −0.55, see e.g., Hofstede et al. (2010), p.
486]. When, however, as the authors state, national wealth is
controlled for, the correlation weakens and becomes−0.36. Some
researchers identify the dimensions as separate and others as one.
For this study, we use the dimensions separately. In addition
to using the cultural values of Hofstede, we also included the
cultural values of Schwartz. Schwartz states (1994, p. 117) that
when compared to Hofstede’s dimensions his ideal value types
are different based on different “theoretical reasoning, different
methods, a different set of nations, different types of respondents,
data from a later historical period, a more comprehensive set
of values, and value items screened to be reasonably equivalent
in meaning across cultures.” Whereas, Hofstede assumes four
(he later added a fifth dimension Long-Term versus Short-Term
Orientation and a sixth dimension Indulgence vs. Restraint)
value dimensions: Individualism-Collectivism, Power Distance,
Uncertainty Avoidance, and Masculinity-Femininity, Schwartz
(2020) identified three bipolar value dimensions: autonomy
(intellectual and affective) vs. embeddedness, egalitarianism vs.
hierarchy, and harmony versus mastery.

It is noteworthy, though, that empirically, given all the
differences, the autonomy (intellectual and affective) vs.
embeddedness dimension is similar to the Individualism-
Collectivism dimension, as Schwartz noted himself (1994, p.
117). The egalitarianism vs. hierarchy dimension is similar
to Hofstede’s Power Distance dimension. Hierarchy refers
to assuming submissiveness from people below (Schwartz,
2020). Alternatively, low Power Distance or Egalitarianism
is society’s appreciation of individuals as equals and sharing
of interests fairly (Schwartz, 2020). Despite their similarities,
cultural values identified by Hofstede and Schwartz are treated
as separate constructs.

METHODS

Participants, Instruments, and Data
Sources
The current study used secondary data that were collected in two
large-scale, global studies of cultural values that were conducted
across 76 countries and regions by Hofstede (2001) and Hofstede
et al. (2010) and across 75 countries by Schwartz (2020), with a
combined sample size of over 150,000 participants. The present
study did not consider data for all the countries and regions
because either no COVID-19 death numbers were available for
some of these countries and regions or the studies had reported
subsamples within countries (e.g., Hofstede’s combined scores for
Arab countries or East African countries or Schwartz’s separation
of scores for Israeli Muslims and Israeli Jews). Some of the
studies also reported subsamples for countries such as Canada,

Germany, Israel, and Switzerland, but we only considered the
overall country score. In the case of both studies, we only
included data for values that reflected, or were most closely
related to, Individualism-Collectivism and Power Distance.

Additionally, data on confirmed coronavirus cases and deaths
were retrieved from Johns Hopkins University (2020) and from
the World Health Organization (2020). For the correlational
analysis, the results were based on 70 countries from the
Hofstede study (survey participants were IBM employees) and
74 countries from the Schwartz study (survey participants were
school teachers, undergraduate students, adolescents, and adults;
see Table 1).

Hofstede

Cultural values reported by Hofstede were based on his survey
conducted in the multinational corporation IBM between 1967
and 1973 with more than 116,000 respondents from 72 countries
in 20 languages. Additional research and country scores were
added and updated (Hofstede et al., 2010) and used in the current
study. The results showed the statistical independence of the four
initial value dimensions of Individualism-Collectivism, Power
Distance, Uncertainty Avoidance, and Masculinity-Femininity.
Later, two other dimensions were added: Long-term versus Short-
term orientation and Indulgence versus Restraint. For the current
study, we only included the value dimensions of Individualism-
Collectivism and Power Distance. These two dimensions have
been replicated in other studies as well (e.g., Van Nimwegen,
2002).

In Individualism-Collectivism, “Individualism stands for a
society in which the ties between individuals are loose: everyone
is expected to look after him/herself and his/her immediate
family only. Collectivism stands for a society in which people
from birth onward are integrated into strong, cohesive in-groups,
which throughout people’s lifetime continue to protect them in
exchange for unquestioning loyalty” (Hofstede, 2001, p. 225).
Individualism and Collectivism were assessed using 14 work–
goal-related questions.

Power Distance is “the extent to which the less powerful
members of institutions and organizations within a country
expect and accept that power is distributed unequally” (Hofstede,
2001, p. 98). Power Distance was assessed using three items.

Schwartz

Cultural values reported by Schwartz (2020) were based on
data collected between 1988 and 2002 from 233 samples from
68 countries. In total, there were 67,145 participants. The
samples were obtained through convenience sampling and
included school teachers, undergraduate students, adolescents,
and adults. Schwartz distinguished three value dimensions:
Autonomy (Affective and Intellectual) versus Embeddedness,
Egalitarianism vs. Hierarchy, and Harmony vs. Mastery [see
also Schwartz and Boehnke (2004)]. These values were assessed
using the Schwartz Value Survey, which included 56 or 57 value
items (SVS:12). The SVS presents two lists of abstract value
items. The first list contains 30 items describing potentially
desirable end-states in noun form (e.g., equality) including a
short explanation (“EQUALITY-equal opportunity for all”). The
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TABLE 1 | Descriptive statistics for study variables in the 88 countries.

Country Deaths

July

Deaths

Dec

Median

age

IHDI Gov’t Eff GDP per

capita

Gini index BMI Health c

exp

Pop dens IndivH Power

DistH

Intel

AutonS

Affect

AutonS

Embed-

dednS

EgalitS Hier-

archyS

Argentina 4.42 939 31.5 0.714 −0.09 10,006 41.4 27.7 1,990 16.52 46 49 4.34 3.73 3.52 4.96 2.1

Australia 0.44 36 37.9 0.862 1.57 54,907 34.4 27.2 5,005 3.32 90 38 4.35 3.86 3.59 4.79 2.29

Austria 8.01 639 43.5 0.843 1.49 50,277 29.7 25.4 5,879 109.3 55 11 4.9 4.29 3.11 4.89 1.75

Bangladesh 1.5 45 27.6 0.465 −0.74 1,909 32.4 21 110 1265 20 80

Belgium 85.69 1656 41.9 0.849 1.03 46,117 27.4 25.5 5,405 382.7 75 65 4.64 3.94 3.25 5.2 1.69

Bolivia 16.72 778 25.6 0.533 −0.7 3,552 42.2 25.9 496 10.78 4.34 2.71 4.07 4.74 2.66

Bosnia

Herzegowina

6.8 1196 43.1 0.658 −0.63 6,073 33 26.1 1,301 64.33 4.18 3.3 4.01 4.66 1.73

Brazil 35.39 896 33.5 0.574 −0.19 8,717 53.9 25.9 1,531 25.43 38 69 4.27 3.52 3.62 4.89 2.37

Bulgaria 4.03 715 44.6 0.714 0.34 9,738 40.4 26 1,634 64.01 30 70 4.29 3.47 3.87 4.13 2.68

Canada 23.87 392 41.1 0.841 1.73 46,195 33.8 27.2 5,200 4.15 80 39 4.58 4.08 3.38 4.85 2.03

Chile 37.74 858 35.3 0.696 1.06 14,897 44.4 27.8 2,306 25.71 23 63 4.32 3.03 3.64 5.06 2.25

China (comb) 0.33 3 38.4 0.636 0.52 10,262 38.5 23.9 935 153.3 20 80 4.18 3.3 3.74 4.23 3.49

Colombia 11.66 819 31.3 0.585 0.07 6,432 50.4 25.9 1,155 45.86 13 67 4.3 3.61 3.86 4.69 2.9

Costa Rica 0.74 409 33.5 0.645 0.42 12,238 48 26.9 1,337 99.77 15 35 4.37 3.49 3.49 4.85 2.29

Croatia 2.93 894 44.3 0.768 0.41 14,853 30.4 25.5 1,876 73.36 33 73 4.35 3.92 4 4.6 2.55

Cyprus 1.6 92 37.3 0.788 0.99 27,858 31.4 27 2,625 130.7 3.83 3.21 4.04 4.85 1.96

Czech

Republic

3.34 1,031 43.2 0.85 0.89 23,495 24.9 26.9 3,041 138.6 58 57 4.62 3.49 3.59 4.45 2.22

Denmark 10.52 199 42.3 0.873 1.94 59,822 28.7 25.3 5,794 136.5 74 18 4.77 4.3 3.19 5.03 1.86

Ecuador 30.03 793 27.9 0.607 −0.4 6,184 45.4 27 955 71.04 8 78

Egypt 4.07 72 24.6 0.492 −0.42 3,020 31.5 29.2 614 102.8 3.9 2.5 4.45 4.42 2.2

El Salvador 4.33 200 27.6 0.521 −0.47 4,187 38.6 27.4 592 313 19 66

Estonia 5.22 154 42.4 0.818 1.17 23,660 30.4 25.5 2,428 31.29 60 40 4.23 3.36 3.81 4.58 2.04

Ethiopia 0.13 17 19.5 0.337 −0.63 858 35 20.6 67 115 3.94 2.61 4.54 4.4 2.33

Finland 5.96 95 43.1 0.876 1.93 48,686 27.4 25.9 4,457 18.23 63 33 4.93 3.96 3.37 4.9 1.8

France 44.83 953 42.3 0.809 1.38 40,494 31.6 25.3 5,250 119.2 71 68 5.13 4.39 3.2 5.05 2.21

Georgia 0.4 596 38.3 0.692 0.83 4,769 36.4 27.2 796 57.41 4 3.47 4.12 4.66 2.46

Germany 10.95 355 45.7 0.861 1.59 46,259 31.9 26.3 6,098 240.4 67 35 4.85 4.19 3.09 5.01 1.82

Ghana 0.47 11 21.5 0.427 −0.21 2,202 43.5 24.2 168 136.6 3.89 2.49 4.27 4.73 2.68

Great

Britain/UK

67.76 1,037 40.5 0.845 1.44 42,300 34.8 27.3 4,620 280.6 89 35 4.62 4.26 3.34 4.92 2.33

Greece 1.8 437 45.6 0.766 0.41 19,583 34.4 27.3 2,340 80.86 35 60 4.39 3.92 3.41 4.84 1.83

Guatemala 7.55 266 22.9 0.472 −0.68 4,620 48.3 26.5 483 167.2 6 95

Hong Kong,

China

44.8 0.815 1.74 48,756 7140 25 68 4.28 3.2 3.76 4.5 2.91

Hungary 6.09 937 43.3 0.777 0.5 16,476 30.6 26.3 2,115 106.7 80 46 4.57 3.63 3.6 4.51 1.94

(Continued)
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TABLE 1 | Continued

Country Deaths

July

Deaths

Dec

Median

age

IHDI Gov’t Eff GDP per

capita

Gini index BMI Health c

exp

Pop dens IndivH Power

DistH

Intel

AutonS

Affect

AutonS

Embed-

dednS

EgalitS Hier-

archyS

India 1.8 107 28.4 0.477 0.17 2,104 37.8 21.9 275 464.1 48 77 4.02 3.48 3.97 4.45 3.05

Indonesia 1.39 77 29.7 0.584 0.18 4,136 39 22.9 375 151 48 78 3.94 3.41 4.27 4.32 2.56

Iran 16.15 650 32 0.706 −0.55 5,701 40.8 26.2 1,691 51.58 48 58 3.96 2.97 4.18 4.53 3.23

Ireland 35.97 446 38.2 0.865 1.28 78,661 32.8 27.5 5,897 71.68 48 28 4.54 4.05 3.41 4.9 2.09

Israel 4.18 363 30.5 0.809 1.33 43,641 39 26.3 3,207 400 48 13 4.53 3.77 3.63 4.76 2.51

Italy 57.89 1,185 47.3 0.776 0.46 33,190 35.9 26 3,624 205.6 76 50 4.91 3.3 3.46 5.27 1.6

Jamaica 0.34 99 30.7 0.604 0.5 5,582 45.5 27.4 559 273.4 39 45

Japan 0.78 25 48.4 0.882 1.59 40,247 32.9 22.6 4,504 346.9 46 54 4.78 3.76 3.49 4.36 2.65

Jordan 0.1 365 23.8 0.617 0.1 4,330 33.7 28.9 738 114.9 4.05 3.36 4.2 4.4 2.5

Latvia 1.61 273 43.9 0.776 1.11 17,836 35.6 25.8 1,896 30.33 70 44 4.22 3.48 3.83 4.32 1.8

Lithuania 2.83 461 45.1 0.775 1.04 19,456 37.3 26.6 2,313 43.44 60 42

Luxembourg 18.26 751 39.7 0.822 1.73 114,705 34.9 26.5 6,048 241.7 60 40

Malaysia 0.39 14 30.3 1 11,415 41 25.3 1,194 98.51 26 104 4.15 2.98 4.35 4.41 2.25

Malta 1.86 467 42.6 0.815 0.86 29,416 29.2 27.2 3,897 1380 59 56

Mexico 28.79 945 29.2 0.595 −0.16 9,863 45.4 28.1 1,066 66.33 30 81 4.36 2.83 3.9 4.73 2.13

Morocco 0.71 195 29.5 −0.12 3,204 39.5 25.6 467 82.7 46 70

Namibia 74 21.8 0.417 0.1 4,958 59.1 24.3 883 3.09 4.03 3.29 4.04 4.48 2.53

Nepal 0.14 62 24.6 0.43 −1.05 1,071 32.8 22.2 180 203.3 4.07 2.99 4.18 4.63 3.03

Netherlands 35.71 640 43.3 0.87 1.8 52,448 28.5 25.4 5,635 508.2 80 38 4.85 4.13 3.19 5.03 1.91

New Zealand 0.45 5 38 0.836 1.67 42,084 27.9 4,024 18.31 79 22 4.65 4.21 3.27 4.94 2.27

Nigeria 0.38 6 18.1 0.349 −1.09 2,230 35.1 23.4 233 226.3 3.66 2.54 4.41 4.79 2.72

North

Macedonia

18.68 1,165 39.1 0.66 0 6,093 34.2 1,073 82.61 4.24 3.01 3.91 4.4 2.72

Norway 4.76 78 39.8 0.889 1.86 75,420 27 26 6,818 14.84 69 31 4.68 3.69 3.45 5.12 1.49

Oman 5.65 292 30.6 0.725 0.26 15,474 26.9 1,730 16.5 3.73 2.87 4.5 4.49 2.15

Pakistan 2.54 44 22.8 0.386 −0.68 1,349 33.5 23.8 178 286.5 14 55 3.76 3.11 4.31 4.65 2.44

Panama 22.98 870 29.7 0.626 0.07 15,731 49.2 27.1 1,857 58.04 11 95

Peru 38.23 1,133 31 0.612 −0.07 6,978 42.8 26.3 767 25.76 16 64 4.3 2.98 3.92 4.84 2.76

Philippines 1.5 83 25.7 0.582 0.05 3,485 44.4 23.2 394 367.5 32 94 3.95 3 4.03 4.59 2.68

Poland 4.18 717 41.7 0.801 0.6 15,595 29.7 26.4 2,015 123.6 60 68 4.31 3.32 3.86 4.48 2.51

Portugal 16.22 643 46.2 0.742 1.15 23,145 33.8 26.2 3,242 111.3 27 63 4.53 3.62 3.43 5.21 1.89

Romania 9.92 785 43.2 0.725 −0.28 12,920 36 25.3 1,576 83.58 30 90 4.61 3.45 3.78 4.48 2

Russian

Federation

8.03 375 39.6 0.743 0.15 11,585 37.5 26.5 1,488 8.91 39 93 4.3 3.51 3.81 4.38 2.72

Senegal 0.95 23 18.5 0.347 −0.06 1,447 40.3 23 146 86.97 3.89 2.39 4.45 4.92 2.63

Serbia 5.99 428 41.6 0.685 0.02 7,402 36.2 25.8 1,485 99.9 25 86 4.72 3.7 3.57 4.44 1.61

(Continued)
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TABLE 1 | Continued

Country Deaths

July

Deaths

Dec

Median

age

IHDI Gov’t Eff GDP per

capita

Gini index BMI Health c

exp

Pop dens IndivH Power

DistH

Intel

AutonS

Affect

AutonS

Embed-

dednS

EgalitS Hier-

archyS

Singapore 0.48 5 42.2 0.81 2.22 65,233 23.7 4,439 8358 20 74 3.86 3.3 4 4.6 2.82

Slovakia 0.51 325 41.2 0.804 0.67 19,329 25.2 26.5 2,180 113.5 52 104 4.29 2.99 3.82 4.58 2

Slovenia 5.37 1217 44.5 0.858 1.08 25,739 24.2 26.9 3,158 103.2 27 71 4.88 3.72 3.71 4.56 1.62

South Africa 7.52 447 27.6 0.463 0.37 5,520 63 27.3 1,129 48.89 65 49 3.85 3.48 4.03 4.52 2.59

South Korea 0.56 16 43.7 0.777 1.38 31,762 31.6 23.9 3,214 527.3 18 60 4.22 3.46 3.68 4.42 2.9

Spain 60.8 1,066 44.9 0.765 1 29,614 34.7 26.7 3,576 93.74 51 57 4.99 3.67 3.31 5.23 1.84

Suriname 3.13 203 29 0.557 −0.59 6,855 57.6 27.4 1,180 3.76 47 85

Sweden 54.45 820 41.1 0.874 1.83 51,610 28.8 25.8 5,828 24.61 71 31 5.09 4.24 3.12 4.9 1.83

Switzerland 23.11 752 43.1 0.882 1.95 81,994 32.7 25.3 8,114 219 68 34 4.83 4.26 3.27 4.96 2.33

Taiwan, China 0.03 42.5 1.44 33.8 672.6 17 58 4.36 3.27 3.82 4.31 2.69

Thailand 0.08 1 40.1 0.635 0.36 7,808 36.4 24.1 723 136.6 20 64 4.02 3.63 4.02 4.29 3.23

Trinidad and

Tobago

0.58 89 36.2 0.1 17,277 40.3 28.7 2,100 272.8 16 47

Turkey 6.56 233 31.5 0.675 0.05 9,043 41.9 27.8 1,171 109.6 37 66 4.45 3.37 3.77 4.77 2.97

Uganda 5 16.7 0.387 −0.59 777 42.8 22 139 228.9 3.8 2.68 4.23 4.39 2.99

Ukraine 3.2 406 41.2 0.701 −0.3 3,659 26.1 26 683 75.49 4.08 3.49 3.93 4.31 2.56

United States 41.71 991 38.3 0.797 1.49 65,281 41.4 28.5 10,624 36.19 91 40 4.19 3.87 3.67 4.68 2.37

Uruguay 0.9 41 35.8 0.703 0.7 16,190 39.7 26.8 2,169 19.85 36 61

Venezuela 0.33 36 29.6 0.6 −1.66 46.9 27.2 384 32.24 12 81 4.44 3.26 3.74 4.77 2.09

Viet Nam 0 32.5 0.58 0.04 2,715 35.7 21.6 440 313.9 20 70

Yemen 20 20.2 0.316 −2.28 968 36.7 25.8 56.49 3.68 2.44 4.63 4.73 2.28

Zimbabwe 0.14 23 18.7 0.435 −1.21 1,464 44.3 23.4 198 38.42 3.62 3.62 3.62 3.62 3.62

Deaths per 100 k as of July 14, 2020 JH; Deaths per 100 k as of Dec. 29, 2020 WHO. IHDI stands for inequality-adjusted Human Development Index, “H” stands for Hofstede, “S” stands for Schwartz (for more details to each variable,

see Method section).
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second list contains 26 or 27 items that describe potentially
desirable ways of acting in adjective form. Participants rated the
importance of each value item “as a guiding principle in MY life”
on a 9-point scale where 7 = of supreme importance, while−1
= opposition to my values. In order to conduct cross-cultural
comparisons, multidimensional scaling analyses were conducted
to ensure that the meaning of the items was relatively similar
across cultures. We included the following five values in our
analyses: Affective Autonomy, Intellectual Autonomy (which is
relatively similar to Hofstede’s Individualism), Embeddedness
(which is similar to Hofstede’s Collectivism), Egalitarianism
(which is similar to low Power Distance), and Hierarchy (which
is similar to high Power Distance).

Intellectual Autonomy: In cultures with high Intellectual
Autonomy, people are viewed as autonomous, bounded entities.
They are encouraged to express their own preferences, feelings,
and ideas. “Intellectual autonomy encourages individuals to
pursue their own ideas and intellectual directions independently”
(Schwartz, 2020).

Affective Autonomy: “Affective autonomy encourages
individuals to pursue arousing, affectively positive personal
experience” (Schwartz, 2020).

Embeddedness: In embedded cultures, people are viewed as
entities embedded in collectivity. Meaning in life is expected to be
derived largely through “social relationships, through identifying
with the group, participating in its shared way of life, and striving
toward its shared goals” (Schwartz, 2020).

Egalitarianism: “Egalitarian cultures seek to induce people
to recognize one another as moral equals who share basic
interests as human beings. They try to socialize their members
to internalize a commitment to cooperate and to feel concern for
everyone’s welfare” (Schwartz, 2020).

Hierarchy: Hierarchy cultures rely on hierarchical systems of
ascribed roles. “They define the unequal distribution of power,
roles, and resources as legitimate and even desirable. People are
socialized to take a hierarchical distribution of roles for granted
to comply with the obligations and rules attached to their roles,
to show deference to superiors, and to expect deference from
subordinates” (Schwartz, 2020).

COVID-19 Confirmed Cases and Deaths

Johns Hopkins University: Johns Hopkins University
JHU maintains a website that reports daily confirmed
coronavirus cases, coronavirus deaths, fatality rate, and
combined coronavirus deaths per 100,000 population for 164
countries (https://coronavirus.jhu.edu/data/mortality). We used
coronavirus deaths reported for July 14, 2020.

World Health Organization: The World Health
Organization collects and reports data from 216 countries
and territories related to the coronavirus pandemic. Every
day, it releases a situation report with data on the confirmed
total coronavirus cases, confirmed new cases, total deaths, total
new deaths, and transmission classification (https://www.who.
int/emergencies/diseases/novel-coronavirus-2019/situation-
reports). We used COVID-19 related deaths per 1 million
population reported for December 29, 2020, as there were no
reports of deaths provided during summer 2020.

The reason why we used COVID-19 deaths data from the
WHO and from JHU is that, before August 27, 2020, the
WHO only reported absolute numbers of deaths and not relative
numbers according to population. The reason why we did not
use data from JHU for December is a change in their data
presented on their website not allowing us to search for a specific
date anymore. Ultimately, both WHO and JHU data should be
identical, although there is no way for us to verify.

Control Variables

Inequality-adjusted Human Development Index IHDI: The
IHDI represents a national average of human development
combining the three dimensions of health, education, and
income; it also accounts for within-country differences in
the three dimensions, as provided by the United Nations
Development Programme (2020). The range in our study was
from 0.32 to 0.89 (M =0.68, SD =0.16, N = 84). The higher
the IHDI, so we predicted, the lower would be the COVID-19
death rate.

Government effectiveness: Government effectiveness is one
of six worldwide governance indicators relevant to our current
study. Government effectiveness captures “perceptions of the
quality of public services, the quality of the civil service and the
degree of its independence from political pressures, the quality of
policy formulation and implementation, and the credibility of the
government’s commitment to such policies.” (Kaufmann et al.,
2010, p. 4). The range can be from−2.5 to+ 2.5. For our sample
of 88 countries, it was from−2.28 to 2.22 (M = 0.47, SD= 0.93).
It might indicate how effective governments implement public
health policies related to COVID-19. The higher the government
effectiveness, so we predicted, the lower would be the COVID-19
death rate.

Gross domestic product GDP per capita: The GDP per
capita is the purchasing power parity PPP of all goods and
services produced within a country in a given year divided by
the population for the same year. It takes into account relative
costs of living and inflation and is therefore also an indicator
of a country’s standard of living. We used the GDP per capita
data of the World Bank (2019). We predicted that the higher the
GDP per capita, the easier it would be for a country to finance
measures to fight COVID-19 and the lower would ultimately be
the COVID-19 related death rate.

Gini Index: The Gini index developed by Corrado Gini is
a measure of income inequality (Giorgi and Gigliarano, 2017).
The Gini coefficient can vary between 0 and 100%, where 0%
stands for perfect equality with everyone having the same income
and 100% stands for maximal inequality with a few having
almost all income and almost everyone else having almost no
income. We report the data of the World Bank (2021). We
predict that the number of coronavirus deaths will be smaller in
countries with income equality compared to countries with high
income inequality.

Health care expenses per capita: This is a measure indicating
how much money, both public and private, is spent for
health per capita. We refer to data from the World Health
Organization (World Health Organization, 2018). It shows total
health expenditure per capita in 2018 PPP inflation-adjusted
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U.S. dollars. We predict that high expenses could help prevent
COVID-19 related deaths.

Population density: We also included population density per
square km as a potential variable linked to the spreading of the
coronavirus. We used the data from the United Nations (United
Nations, Department of Economic and Social Affairs, 2019).
Although some studies show a positive relationship between
population density and COVID-19 deaths [e.g., Zhang and
Schwartz (2020) within the United States], other studies do not
show such a relationship (e.g., Carozzi et al., 2020).

Median age: We included the median age for 2020 provided
by the United Nations, Department of Economic and Social
Affairs (2020). The range was from 16.7 to 48.4 years (M =

35.4, SD = 8.4, N = 88). To check its validity, we correlated
this median age with the median age provided by the CIA
Worldfactbook for 2018. The correlation for the 86 countries
(two missing: Hong Kong and Taiwan) was 0.987, p < 0.001. We
predicted that the higher the median age, the higher would be the
COVID-19 death rate [see also Wang X. Q. et al. (2020) and Li
et al. (2021)].

BodyMass Index BMI: The BMI is defined by the body weight
in kilograms divided by the square of the body height in meters
(kg/m2). A BMI below 18.5 indicates underweight, a BMI greater
than 30 indicates obesity. We included BMI overall means per
country from the World Health Organization (World Health
Organization, 2014) since some studies have shown obesity to be
a high-risk factor of COVID-19 deaths (e.g., Fakhry AbdelMassih
et al., 2020; Tartof et al., 2020).

The control variables we included refer to two combined
variables (IHDI and government effectiveness), three economic
variables of countries (GDP, Gini index, andHealth care expenses
per capita), one socio-geographic variable (population density),
and two individual-biological/physiological variables (median
age and Body Mass Index).

Procedure/Data Analysis
We combined the data about the confirmed coronavirus cases
and deaths, as reported by the Johns Hopkins University and the
World Health Organization for each country (accessed on July
14, 2020), with all the control variables and the Individualism-
Collectivism and Power Distance values reported by Hofstede
and Schwartz (see Table 1; for descriptive statistics of all variables
see Table 2), and then conducted Pearson correlations for all
measures (see Table 3). Since the number of confirmed COVID-
19 cases is highly dependent on the extent of testing, we only used
the number of COVID-19 related deaths for further analyses.

Analyzing the Pearson Correlations of the control variables for
values higher than 0.75 and thus for possible multicollinearity
(see Table 3), it becomes clear that IHDI and government
effectiveness correlate highly with each other and with other
control variables such as median age or GDP. This is not
surprising since IHDI and government effectiveness are a
combination of other variables. Additionally, GDP per capita
correlates highly with health care expenses per capita (0.92).
Considering these high correlations and considering that it is
difficult to interpret the combined variables, we excluded the

TABLE 2 | Descriptive statistics for all variables.

n M SD

1 Deaths July 83 12.10 17.91

2 Deaths Dec 86 442.58 405.97

3 IHDI 84 0.68 0.16

4 Government effectivn. 88 0.47 0.93

5 GDP per capita 86 21920.26 23153.10

6 Gini index 84 37.25 7.70

7 Health care expenses 85 2370.91 2159.41

8 Population dens. 88 335.93 1162.01

9 Median age 88 35.35 8.40

10 BMI 85 25.80 1.83

11 IndividualismH 70 44.21 23.47

12 PowerDistanceH 70 58.99 21.74

13 IntelAutonomyS 74 4.32 0.37

14 AffectAutonomyS 74 3.45 0.50

15 EmbeddednessS 74 3.79 0.38

16 EgalitarianismS 74 4.67 0.29

17 HierarchyS 74 2.36 0.47

three control variables IHDI, government effectiveness, and
healthcare expenses per capita from the regression analyses.

Among the cultural values, there are only three correlations
higher than 0.72, namely, between intellectual autonomy,
affective autonomy, and embeddedness. Since from a
theoretical perspective, affective autonomy, seems least relevant,
we decided to exclude it from the regression analyses to
avoid multicollinearity.

For the hierarchical regression analyses (see Tables 4, 5)
we entered in Step 1 the five “control” variables: GDP per
capita, Gini index, Population density, Median age, and BMI.
In Step 2, we included the six cultural values; two of Hofstede
(Individualism and Power Distance) and four of Schwartz
(Intellectual Autonomy, Embeddedness, Egalitarianism, and
Hierarchy). COVID-19 related deaths were not normally
distributed variables, so we ran bootstrapped analyses with
1,000 samples.

RESULTS

The first hypothesis stated that individualism would be
positively related to coronavirus deaths, while collectivism
would be negatively related to coronavirus deaths. Hofstede saw
individualism-collectivism as a continuum of one dimension;
Schwartz assessed these values with different dimensions.
Additionally, we predicted that high power distance or hierarchy
would be negatively related to coronavirus deaths, and low
power distance or egalitarianism would be positively correlated
to coronavirus deaths, while we control for the influence of the
five control variables.

As of July 14, 2020, the mean number of coronavirus deaths
per 100,000 people was 12.10 (SD = 17.91) as per the data from
the Johns Hopkins University. As of December 29, 2020, the
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TABLE 3 | Pearson correlations of COVID-19 deaths, control variables, and cultural values.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

1 Deaths July

2 Deaths Dec 0.70***

3 IHDI 0.30** 0.38***

4 Governmt eff 0.25* 0.16 0.84***

5 GDP 0.35*** 0.18 0.74*** 0.81***

6 Gini index −0.04 −0.12 −0.54***−0.42***−0.41***

7 Health c exp 0.46*** 0.31** 0.78*** 0.82*** 0.92*** −0.41***

8 Pop dens −0.08 −0.14 0.12 0.26* 0.24* −0.24 0.11

9 Median age 0.24* 0.43*** 0.89*** 0.71*** 0.55*** −0.54***0.62*** 0.15

10 BMI 0.20 0.39*** 0.41*** 0.19 0.20 0.08 0.27* −0.200.27*

11 IndividualismH 0.35** 0.23 0.63*** 0.57*** 0.56*** −0.39***0.68*** −0.170.43*** 0.19

12 Power DistanceH −0.15 −0.04 −0.55***−0.60***−0.60***0.31* −0.62***0.10 −0.34** −0.23 −0.59***

13 Intel AutonomyS 0.48*** 0.48*** 0.74*** 0.60*** 0.62*** −0.41***0.65*** −0.110.70*** 0.29* 0.43*** −0.42***

14 Affect AutonomyS 0.33** 0.29* 0.74*** 0.67*** 0.68*** −0.30* 0.73*** −0.060.66*** 0.26* 0.60*** −0.65***0.72***

15 EmbeddednessS −0.48**−0.39***−0.76***−0.66***−0.70***0.29* −0.73***0.04 −0.69***−0.29* −0.53***0.62*** −0.86***−0.86***

16 EgalitarianismS 0.56*** 0.35** 0.34** 0.34** 0.49*** −0.14 0.51*** −0.070.23* 0.31** 0.38** −0.46***0.54*** 0.31** −0.48***

17 HierarchyS −0.31**−0.35** −0.49***−0.34** −0.42***0.41*** −0.47***0.20 −0.45***−0.42***−0.43***0.31* −0.58***−0.36** 0.44*** −0.59***

“H” stands for Hofstede values; “S” stands for Schwartz values.

*p < 0.05, **p < 0.01, ***p ≤ 0.001.

TABLE 4 | Hierarchical regression results for COVID-19 deaths per 100,000 people on July 14, 2020 (JH).

Variable B 95% CI for B SE B β R2 1R2

LL UL

Step 1: Control variables 0.23*

Constant −163.42 −297.08 −34.15 69.14

GDP per capita 0.00 0.00 0.00 0.00 0.31†

Gini index 0.58 −0.48 1.78 0.48 0.21

Pop density 0.04 −0.03 0.12 0.03 0.27

Median Age 0.44 −0.68 1.82 0.57 0.14

BMI 4.96 0.56 9.27 2.35 0.34†

Step 2: Control variables

and cultural values

0.56*** 0.33***

Constant −473.102 −794.08 −230.23 169.77

GDP per capita 0.00 0.00 0.00 0.00 0.04

Gini index 0.62 −0.25 1.82 0.45 0.23

Pop density 0.03 −0.03 0.08 0.03 0.16

Median Age 0.39 −1.06 2.02 0.71 0.12

BMI 1.91 −2.19 6.10 2.33 0.13

IndividualismH 0.32 0.05 0.62 0.14 0.35*

Power DistanceH 0.30 −0.04 0.64 0.17 0.32†

Intel AutonomyS 18.49 −18.49 59.53 17.53 0.30

EmbeddednessS 10.48 −29.05 55.31 18.26 0.16

EgalitarianismS 47.64 21.28 80.68 14.12 0.66***

HierarchyS 9.14 −2.20 23.22 6.77 0.21

Bootstrapped results for 1,000 samples; CI, BCa Confidence interval; LL, lower limit; UL, upper limit. “H” stands for Hofstede values, “S” stands for Schwartz values.
†
p < 0.07, *p < 0.05, ***p ≤ 0.001.
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TABLE 5 | Hierarchical regression results for COVID-19 deaths per 1 million on December 29, 2020 (WHO).

Variable B 95% CI for B SE B β R2 1R2

LL UL

Step 1: Control variables 0.30**

Constant −4746.97 −7024.09 −2697.36 1163.80

GDP per capita −0.00 −0.01 0.00 0.00 −0.18

Gini index 1.52 −18.42 23.15 9.32 0.03

Pop density 0.72 −0.23 1.93 0.60 0.24

Median Age 17.72 −3.99 44.26 10.23 0.28

BMI 175.83 84.33 267.58 44.26 0.61***

Step 2: Control variables

and cultural values

0.49** 0.19*

Constant −11512.48 −18511.22 −4917.24 3784.25

GDP per capita −0.01 −0.02 0.00 0.01 −0.37

Gini index 5.74 −14.30 28.56 10.32 0.11

Pop density 0.61 −0.35 1.85 0.51 0.20

Median Age 13.96 −8.32 44.82 12.55 0.22

BMI 138.02 42.31 241.71 53.22 0.48**

IndividualismH 3.70 −0.72 7.72 2.53 0.21

Power DistanceH 2.57 −3.90 9.08 3.79 0.14

Intel AutonomyS 677.17 −144.52 1587.65 392.29 0.55*

EmbeddednessS 449.76 −610.91 1491.86 408.74 0.35

EgalitarianismS 563.82 58.37 1197.13 284.74 0.40*

HierarchyS 91.07 −249.71 418.51 174.12 0.11

Bootstrapped results for 1,000 samples; CI, BCa Confidence interval; LL, lower limit; UL, upper limit. “H” stands for Hofstede values, “S” stands for Schwartz values.

*p < 0.05, **p < 0.01, ***p ≤ 0.001.

mean number of coronavirus deaths per 1 million people was
442.58 (SD = 405.97) as per the data from the World Health
Organization (see Tables 1, 2 for data and descriptive statistics
of all variables). The World Health Organization did not provide
data on coronavirus deaths per population during the summer of
2020. The number of COVID deaths from July correlates highly
with the number of deaths from December, r = 0.70, p < 0.001.

Correlational Analyses
The number of deaths in July correlated positively and
significantly with GDP and median age. These deaths correlated
significantly and positively with individualism values across all
countries and all measures (see Table 3). The number of deaths
in July also correlated positively and significantly with Hofstede’s
Individualism, with Schwartz’s Intellectual Autonomy, and with
Schwartz’s Affective Autonomy. When collectivism values were
assessed using Schwartz’s scale (Embeddedness), the coronavirus
deaths correlated significantly and negatively with collectivism
values across all countries.

The results for Power Distance were not as consistent.
As predicted, the coronavirus deaths were significantly
and negatively correlated with Schwartz’s Hierarchy, and—
as predicted—significantly and positively correlated with
Schwartz’s Egalitarianism. However, the deaths did not correlate
significantly with Hofstede’s Power Distance. Controlling
Hofstede’s I/C for Hofstede’s PDI, and vice versa, does not affect
the results.

The number of deaths in December correlated positively and
significantly with median age and BMI (see Table 3). These
December deaths correlated significantly and positively with
all the same values as during July, except that the correlation
between Individualism Hofstede and the number of deaths was
now 0.23, p= 0.06.

Hierarchical Regression Analyses
We then conducted hierarchical regression analyses once for
the COVID-19 deaths on July 14, 2020, from the Johns
Hopkins University data (see Table 4) and once for the
deaths on December 29, 2020, from the World Health
Organization data (see Table 5). For July, the five control
variables entered together in Step 1 predict COVID-19 related
deaths significantly, F(5, 45) = 2.74, p = 0.03, explaining 23%
of the variance in deaths. GDP and BMI were marginally
significant predictors of COVID-19 deaths. The cultural values
added together in Step 2, significantly predict COVID-19
related deaths, F(6, 39) = 4.88, p = 0.001, explaining an
additional 33% of the variance in deaths. The three values,
Individualism H, Egalitarianism S, and Power Distance H
(marginally), were significant predictors. The overall model
explained 56.2% of the variance in COVID-19 deaths, F(11, 39) =
4.55, p < 0.001.

For December, the five control variables entered together in
Step 1 predict COVID-19 related deaths significantly, F(5, 45)
= 3.86, p = 0.005, explaining 30% of the variance in deaths
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(see Table 5). Only BMI was a significant predictor of COVID-
19 deaths. The cultural values added together in Step 2,
significantly predict COVID-19 related deaths, F(6, 39) = 2.44, p
= 0.04, explaining an additional 19% of the variance in deaths.
The two values, Intellectual Autonomy S and Egalitarianism
S were significant predictors. The overall model explained
49.1% of the variance in COVID-19 deaths, F(11, 39) = 3.42,
p= 0.002.

Results of both hierarchical regression analyses were relatively
consistent. Considering both models, among the five control
variables GDP and BMI are the strongest predictors of COVID-
19 deaths. The values, Individualism H, Power Distance
H, Intellectual Autonomy S, and Egalitarianism S were
significant predictors.

DISCUSSION

With news of some countries being able to flatten the
curve and contain the coronavirus infections and some
others living in great uncertainty and dread because of
rising coronavirus infections, the goal of this study was to
investigate whether the confirmed coronavirus deaths relate to
the cultural values of Individualism-Collectivism/Autonomy-
Embeddedness and Power-Distance/Hierarchy-Egalitarianism.
In order to acknowledge different countries’ varying levels of
development and differences in demographics, we controlled
for the two economic variables: GDP and Gini index; for
one socio-geographic variable: population density; and for two
individual health factors: median age and BMI. Findings of
the regression analyses show that of the five control variables,
only GDP and BMI were significant. The higher the BMI, the
higher the number of COVID-19 related deaths. This finding is
supported by Fakhry AbdelMassih et al. (2020) and Pettit et al.
(2020), who found that obesity is a potent predictor of death
from COVID-19: as the BMI increases, the risk for mortality
also increases.

It is surprising that the higher the GDP per capita, the
higher the number of COVID-19 related deaths. One potential
explanation is that people from more affluent countries travel
more across the world (are more mobile and can afford lifestyles
that support the spread, such as eating at restaurants) and are
therefore more likely to get infected and spread the coronavirus.
This argument is validated by the total number of air travelers
per country.

Regarding cultural values, both regression analyses showed
that countries with high individualistic values and high
intellectual autonomy were found to be significantly and
consistently associated with high COVID-19 deaths, whereas
countries with higher collectivist values were associated with
fewer COVID-19 deaths, both in July and December 2020. High
collectivism will increase the likelihood to comply with Covid-19
protective guidelines, while individuals with high individualistic
and person-focused values might be less likely to comply [see also
Wolf et al. (2020)]. Our findings validate what Elgar et al. (2020)
propose that some dimensions of social capital, such as caring
for the community, lead to fewer deaths. Other research found

that higher prosocial tendencies were related to an acceptance
of making sacrifices such as accepting a temporary economic
lockdown (Howard, 2021). While reiterating that cultural values
influence how communities react to and behave in this pandemic
[see also Seale et al. (2020)], our findings indicate that people
who care primarily for themselves and have less regard for
the consequences of their actions on others behave in ways
that are related to personal gain, convenience, and enjoyment,
which may increase exposure and risk to the virus. When
this happens, the spread of COVID-19 increases, which then
ultimately leads to an increase in the number of deaths. However,
when a society unites and cares for all other people in their
community in solidarity, people behave in ways that consider
the consequences for other people’s health and safety. As a result,
the spread of COVID-19 is mitigated, which then leads to lower
death rates.

Additionally, high Power-Distance/low-Egalitarianism was
significantly related to a higher number of COVID-19 related
deaths. Countries that are more egalitarian had a higher number
of COVID-19 deaths in July and December. According to
this finding, when citizens regard each other as equals and
do not regard hierarchical roles in society, they might be less
willing to follow policies that mitigate the spread of COVID-
19. Our findings show that it is exactly this social aspect of
compliance that is important and unique in preventing the
virus spread during a pandemic (Wolf et al., 2020) as well as
adopting avoidance behaviors that are associated with trust in
government/authorities (Seale et al., 2020).

There is a sense of responsibility in those who govern
and those who are governed. Therefore, there is a system
of preventive and precautionary efforts, as seen in Conyon
et al. (2020) where more preventive health behaviors are
present due to lockdown policies that are stricter, and where
COVID-19 death rates are found to be lower. On the other
hand, when societies do not accept hierarchies as a given,
there is more regard for each other as equals. In such a
case, citizens might question their leaders more and pay
little or no heed to leaders’ policies or efforts. Consequently,
COVID-19 can spread faster, and the number of deaths
unfortunately increases.

The findings of this study are based on data obtained from
two different value studies, Hofstede’s study with over 116,000
respondents from 76 countries and Schwartz’s study with over
67,000 participants from 75 countries, in addition to data
on current COVID-19 cases and deaths. Although some of
the data have been conducted decades ago, the cultural value
dimensions have been replicated and validated many times
(e.g., Van Nimwegen, 2002; Cheng et al., 2013). Moreover,
even though research has shown an overall tendency for
countries to be moving slightly toward individualism, cultural
differences have remained quite stable over time (Manfredo
et al., 2017; Santos et al., 2017). This is because the manner
in which values are formed and sustained makes them fairly
resistant to change. Further, although the study is correlational
and no causation can be assumed, findings show significant
relationships between cultural values worldwide and COVID-
19 deaths.
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Based on these findings, political leaders, organizations,
communities, and families could stress the importance of
the community aspect within society, interconnectedness, and
collectivist caring in mitigating the pandemic. It is not primarily
economic variables that can prevent COVID-19 deaths. It is
not solely individual health-related factors, the primary of
which is the BMI, that predict COVID-19 related deaths. It
is noteworthy that, according to our findings, especially when
pertinent variables are controlled for, it is the bottom-up cultural
values in a country that are related to COVID-19 deaths. These
values, which have remained quite stable over time (Manfredo
et al., 2017; Santos et al., 2017), are significantly associated with
mortality from COVID-19. In countries where individualism is
predominant, there is a challenge to change what is believed
and regarded as important. With COVID-19 as a precursor
to change, countries would make significant strides against the
increasing number of deaths when public health policies stress
the common good, collective health, and valuing the community
and each other. Change happens on the individual level—valuing
individuals as separate and disconnected from other individuals
cannot sustain the world in this nor any pandemic.
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Many aspects of handling the COVID-19 pandemic bear a resemblance to patterns
found in games. We observe point displays and leader boards, the visible assumption
of roles, classic archetypes, the collection of resources, and spatial awareness. We
argue that these patterns manifest spontaneously as a form of analogical reasoning,
because people lack cultural and individual norms as well as cognitive scripts for a
pandemic. Trying to find systematic similarities between a novel and a familiar situation is
an essential cognitive strategy and a cultural tool, resulting in a spontaneous ludification
of this crisis. Unfortunately, most institutions, the media and policymakers focus on
attributes that are easy to communicate, not on relations and causal chains. This
results in shallow analogies, where the mechanisms and dynamics of COVID-19 are not
addressed. This can cause a sense of helplessness, where many people remain passive
viewers. A pandemic, however, calls for cooperative action of people who understand
the relations between different factors and stakeholders in order to mitigate several
negative effects linked to such a crisis. We propose a psychologically founded “Strategic
gamification” (here in the context of a pandemic), a form of sense-making that builds on
spontaneously emerging ludic elements. By extending upon those elements through the
lens of game design, we can shape the mechanics, dynamics and esthetics of a serious
context in a more meaningful way. The resulting analogies have better predictive power
and are suited to utilize positive aspects of gamification like engagement, elaboration
and collaboration.

Keywords: strategic gamification, COVID-19, pandemic, ludification, analogical reasoning, crisis

INTRODUCTION

With a death toll of three million (effective April 16, 2021), and over 130 million infected people
(WHO, 2021), the SARS-CoV-2 pandemic has had a devastating effect on families, communities
and nations all around the globe. It has thoroughly shattered personal and professional routines
everywhere. With the severity as well as the novelty of this situation, we argue that people are
missing heuristics and strategies to cope and thus fall back to patterns of perception and action
that are usually associated with games. As infants, we discover the world by playing. Novelty,
complexity, ambivalence and danger are approached spontaneously (given that parents provide
food and protection of serious harm), with alternating states of effort and relaxation. As the world
becomes more familiar when growing up, rules provide a framework that novelty, complexity
ambivalence and danger can be experienced again in a game; a reality as-it-were that is not fully
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known yet and allows for exploration (Heckhausen, 1964). Game
and play are part of virtually everybody’s experience of growing
up, of understanding the world and its dangers.

COVID-19 is indeed creating new challenges, such a
pandemic is complex and dangerous, and it also shows
ambivalence. We will argue that this results in a spontaneously
ludified (Raessens, 2006) pandemic. We understand ludification
here as a phenomenon where people pick up narrations
(i.e., stories that explain causal and temporal relations and
bear subjective meaning), game metaphors and game elements
to construct identity and to better understand culture and
society. This builds on the idea of Johan Huizinga’s Homo
Ludens (Huizinga, 1949). Connecting this observation of the
spontaneous application of game elements to COVID-19,
this paper offers a perspective on how to capitalize on this
phenomenon by a strategic gamification. This includes an
inventory where “ludic elements or qualities, or non-game
objects and experiences that use design elements from games”
(Walz and Deterding, 2014, p. 7) are spontaneously applied by
people in a non-game context. Building on these elements, a
flexible plan with clear long-term goals can be devised, where
game mechanisms and ludic ingredients foster sense-making by
providing inspiration for analogical reasoning. Our essential goal
here is: strengthening people’s motivation for a cooperative effort
to effectively mitigate this pandemic.

DRAWING ANALOGIES

COVID-19’s devastating potential is sometimes compared to the
1918 flu pandemic (that is better, but problematically known as
Spanish Flu) that has killed tens of millions of people about a
100 years ago (Barro et al., 2020). The grave consequences of
the 1918 flu pandemic are a haunting, but now grossly vague
collective memory of a ravaging disease. The memory is vague,
mostly accessible via history books, depicted in black-and-white
photography or through collected stories. We lack valid and
detailed knowledge of everyday-life impact, especially regarding
psychological aspects, as well as details about countermeasures.
Consequently, we fall short in drawing specific inferences on how
to handle such a threat in our time.

Major economic crises are relatively frequent (with a recent
global recession in 2008 and another one ramping up just now
due to the pandemic). While the last global war ended in 1945,
armed conflicts are still a recurrent phenomenon (like, e.g.,
in Iraq and Afghanistan with U.S. involvement; and with the
Yugoslav Wars and the recent war in Ukraine/Donbas within
Europe) and are thus present in our news cycle.

We clearly do not have comparable experience concerning the
COVID-19 pandemic. Severe diseases so far have been rather
delimited geographically (like SARS-1 2002 or Ebola), are not
present in Western countries (e.g., Malaria), are not contagious
in everyday contact (e.g., HIV), are seasonal, and have vaccines
available (H1N1 and other influenza diseases), or are specific
to certain treatment of food (EHEC). COVID-19 is global,
present in Western countries, and very contagious. Even though
vaccinations are now available, the manufacturing of vaccines and

their distribution will take a long time to achieve herd immunity.
Also, several new variants like B.1.1.7 (501Y.V1, presumably
emerging from the United Kingdom) and B.1.351 (501Y.V2,
presumably emerging from South Africa) raised concerns that
vaccines approved in many countries since December 2020 might
become less effective over time. Thus, COVID will keep being a
prevalent topic.

There is no established cultural norm in North America
and Europe to handle such a pandemic. Even on a level of
science-driven disease control, clear roadmaps for a pandemic
are missing. The German Influenza Pandemic Preparedness
Plan (Robert Koch Institut, 2018, p. 215) states: “In summary,
a gap of knowledge exists regarding the effectiveness of
the non-pharmacological interventions presented here, so
there is an urgent need for more research including high-
quality studies.” We are observing the consequences of this
knowledge gap right now; even more so as well-understood
and scientifically evaluated behavioral measures going beyond
hand hygiene could help: “In case of a severe pandemic, a
combination of different non-pharmacological interventions can
be an effective instrument to attenuate the pandemic impact.”
(Robert Koch Institut, 2018, p. 215).

For individuals, there is no precedent for action: In terms of
cognitive psychology, people lack the scripts (Tomkins, 1979) to
accommodate for the shattered daily routines. School, shopping,
personal hygiene, travel, and work: The scenes, speaking again
with Tomkins (1979), are so different that appropriate responses
are yet to be identified and developed. Script theory has
already been applied to improve patient expectations and
communications in medical settings (St.Amant, 2020): Specific
props (e.g., an insurance card), roles (clerk, nurse, and doctor),
and appropriate responses to medical objects (like a stethoscope)
can guide our behavior during an emergency room visit. Usually,
such scripts are learned and refined throughout a lifetime, by
personal experience, and by observing behavior in movies and
T.V (for aggressive scripts, see Huesmann, 1988).

When facing novel and dangerous challenges, analogical
reasoning is a core cognitive mechanism (and cultural tool) to
exploit previously acquired knowledge from another domain
(Earley, 2003). Analogies work by identifying the similarity
of attributes and relations between a novel/abstract/unfamiliar
and an already known/concrete/familiar situation, allowing for
inferences, and reducing uncertainty (Chan et al., 2012).

Analogies can be built upon the relational structure of
a situation (Gentner, 1989). A very well-known example is
the electronic–hydraulic analogy, where the relations between
voltage, current and charge are explained by a fluid system
with pipes, pumps and valves. Everyday experience with simple
hydraulic systems (e.g., the plumbing in a house) can be
transferred to the domain of electricity. As the relations between
pressure, flow and quantity are mapped in a meaningful
way onto voltage, current and charge, this analogy allows
for a rather good understanding of an invisible and hard-to-
understand phenomenon.

Another way to build an analogy is to focus on rather
superficial similar attributes. Novices in a domain resort to
mere appearance or literal similarity with a higher probability
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when transferring knowledge to a new situation. This might
result in misguided inferences or incorrect predictions that lack
understanding of the key causal principles (Gentner, 1989).
“The mitochondria is the powerhouse of the cell,” for example,
is a superficial analogy. A powerhouse uses open combustion
or nuclear fission to generate steam, which drives a generator,
which produces electricity. A mitochondrion is so different in
its chemical processes and its inner relations that imagining a
“powerhouse” does not add any deeper understanding.

A LUDIFIED PANDEMIC

What is driving people’s behavior right now, in the absence
of scripts, concerning the pandemic? We suggest applying the
framework of a homo ludens as initially described by Huizinga
(1949). He proposed game and play as a way to develop
cultural techniques and to make sense of the world. We can
apply this mode of understanding—ludification—to COVID-
19: Several pandemic-related phenomena bear a resemblance to
patterns and mechanisms found in games. This can be explained
by analogical reasoning where people detect structural and/or
superficial similarities between games (a well-known domain
for virtually everybody) and pandemic-related phenomena. In
coping with COVID, several characteristic circumstances can be
understood in terms of rather diverse game elements:

- Points: The use of points–an abstract quantity that can
be used to indicate past achievements and failures–is
an easy means of gamification (and, as pointification,
often criticized, for example, by Bogost, 2014). Elaborate
data sources like that of the Johns Hopkins Coronavirus
Resource and Center (2021) are steadily available and
provide 24/7 updated repositories for worldwide infection
count and death toll. The graphical interfaces even bear
resemblances to games like “Plague Inc” (Ndemic creations,
2012; Figure 1). As many newspapers have integrated
those sources into their front web pages, the daily COVID
counts are ubiquitous.

- Leaderboards: The points mentioned above lend
themselves to leaderboards. Deaths (per capita and in
total); reproduction number R0 and case fatality rate; the
number of tests and number of vaccinations per 100,000
citizens: Those are just some of the most prominent
statistics that are used to rank nations, states, or even cities
and communities. Usually, they are represented as a line
chart to show development over time. Other areas where
similar charts are used in the news are highly competitive
spheres of life. The finance sector, for example, relies on
simple line charts and benchmarks for earnings data and
stock share prices. The superficial, visual resemblance
of COVID-19 time series and the Dow Jones Industrial
Average in the news might make us prone to the fallacy that
the driving factors and relations are also similar in some
way. And in the worst case, the loss of human life becomes
just another index number of economic benchmarks.

- Roles: Apart from the protective effect, a mask, and
especially the type of face mask, signifies a specific role
(cloth face mask vs. N95 vs. face shield) and is associated
with the right to access certain areas. Simultaneously,
masks disguise the actual bearer, which might contribute
to a feeling of deindividuation (Mullen et al., 2003). The
intense emotional reactions to mandatory mask usage,
in any case, might signify that face coverings have a
profound impact on self-awareness. Another role with
actual consequences might become available for people
who are already vaccinated or have developed antibodies
after having gone through COVID-19–those people might
be eligible for immunity passports and related privileges
(Brown et al., 2020).

- Collecting Resources: Some people are hoarders in games.
For example, having too much sheep or a pile of ore on
one’s hand is rarely a winning strategy in Settlers of Catan,
as the player becomes vulnerable to game events targeting
resource hoarding. Yet, even under those circumstances,
excessive collecting is exerted by some players, as it might
create an illusion of competence, especially in people
with lower ability levels (Kruger and Dunning, 1999), and
preparedness (Auf der Heide, 1989; McEntire and Myers,
2004). Likewise, a stockpile of toilet paper will probably not
affect one’s chance of surviving COVID-19. In both cases,
hoarding probably is a means of maintaining self-efficacy
in a complex situation by affecting the belief to withstand
difficulties (Bandura, 1990).

- Archetypes: Story-rich games often employ archetypes
(Jung, 1986; Campbell, 2008) like the hero, the wise old
man, and the villain. Archetypes, in their original sense,
are basic mental symbols and images that are, according
to those theories, rooted in a structure in our mind
called collective unconscious. While this view is disputed,
archetypes can also refer to proto-typical, recurring motifs,
and personifications in myth and storytelling that are
often superelevated. Campbell’s hero’s journey is the most
famous archetypical narrative pattern: an adventurer leaves
his home, endures hardship and danger, and return as
a transformed person. More often than not, this comes
with new abilities and powers. With COVID-19, rituals
like Clap for Carers indicate archetypical exaggeration:
Instead of addressing the real obstacles, like a lack of
personal protection equipment (PPE) or bad staff ratios, the
personnel’s struggle is romanticized as heroic. In addition,
media depictions sometimes reduce key players to some
stereotypical quality (e.g., immunologist Anthony Fauci
is depicted as a wise counselor, or former U.S. President
Donald Trump is portrayed as a villain). In doing so,
a complex pandemic runs the danger of being reduced
to a personified good-vs.-evil scenario comparable to a
campaign in the role-playing game Dungeons & Dragons.

- Location-Based Gaming: COVID-19 apps have been
released in at least 50 nations (McCarthy, 2020). The
idea of influencing human behavior by exploiting
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FIGURE 1 | COVID-19 Dashboard by the Center for Systems Science and Engineering (CSSE) at Johns Hopkins University (A) as well as the interface of the game
“Plague Inc” (B).

our awareness for location and direction, with perks
and dangers communicated by a spatially aware
smartphone, took the world by storm in 2016 with
Pokémon Go (Rauschnabel et al., 2017). COVID-19
has made us more spatially aware, and smartphone
apps with lock-screen notifications and simple rating
indicators inspired by traffic lights have become
constant companions for many, especially younger
people.

These game mechanics interact dynamically. For example,
information obtained from COVID “leaderboards” might
influence compliance with preventive measures such as social
distancing. Fear is one major aspect regarding this compliance
(Harper et al., 2020), and fear might be amplified by
yellow and red alerts cast by a COVID app. Hoarding
might be a possible consequence, and the resulting empty

shelves in the supermarket might be perceived as a signal
of impending doom. Likewise, falling infection numbers
and good outcome rankings might tempt people to switch
from game to play mode and ignore possible dangers while
having fun (again).

THE NAME OF THE GAME?

All these phenomena are compatible with the idea that COVID-
19 can be considered a game–albeit a very serious one. Due to
its spatial, temporal, and social expansion, it is a pervasive one
(Montola et al., 2009), too.

This should not be taken as an implication that (most) people
underestimate the dangers. Falling back on patterns of perception
and action from game-related and playful contexts might just be
a sign that, in the absence of established societal standards for
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dealing with a pandemic in North America and Europe, rather
generic established patterns–game elements–are applied to make
sense of the very real and dangerous threat.

Strictly speaking, we are talking about something analogous to
a game here. We do not have more or less definite boundaries
between game and real-world in our case (which would be a
constituting feature of a game, as discussed by Stenros, 2017). But
we argue that there is a benefit in understanding the phenomena
described above in terms of game patterns. In a process of
analogical reasoning, people might resort to game patterns to
draw inferences about the dynamics of a novel, severe and
paramount challenge.

However, analogical reasoning might fail when the analogy
is derived from superficial similarities and not from structural
assumptions—a fallacy common for novices in a domain
(Gentner, 1989). Anxiety also increases the risk for employing
superficial analogies (Tohill and Holyoak, 2000). How can we
improve a game that combines leaderboards, roles, resource
collecting, archetypes and spatial awareness? Considering this
specific configuration of game elements as a “Game of COVID”
allows for strategic optimization of such a game’s mechanics.
The elements can then be considered game design elements.
This deliberate gamification has the potential to shape people’s
interaction with their environment. In the best case, such
improved dynamics lead to more positive affective and cognitive
responses (for a model of the interaction of mechanics, dynamics
and esthetics, MDA; see Hunicke et al., 2004).

Leaderboards do motivate people, at least in the short term
(Mekler et al., 2013), while introducing a sense of competition
(Butler, 2013). Research on the importance of roles has been
pioneered by Goffman (1959) and has been described as a
theatrical, and thus a somewhat playful act. We can imagine
wearing the adequate mask for a given occasion as a performance
that is unfamiliar (for most of us), and that is reserved for the
public, the “front stage.” Such a behavior is driven extrinsically,
not out of conviction. When meeting other people in private,
without the need to play a role, masks are likely to be taken
down. Regarding the hoarding behavior, we do not know of
any studies that examine it in a non-clinical setting. However,
a shared experience in famous games like Settlers of Catan is:
holding resources goes hand in hand with a fear of losing them.
The ubiquity of smartphones might add to this low-key feeling
of urgency when a COVID tracking app is installed, making the
perceived danger a constant and limitless companion.

A board game combining these elements would unfold
competitive dynamics, with players holding unfamiliar roles,
under a constant feeling of urgency—with a danger that follows
us everywhere. This is amplified by metaphors and archetypes
that are connected to struggle and eternal combat. Such a
rather stressful game would be, like most games, played to win.
However, the players would be driven by the fear to lose, feeling
detached, without a positive goal, and without a plan B. As a
metaphor for a way to deal with a global health hazard, we can
imagine that there might be a better way to play.

The game we just sketched, however, seems to us like a
rather fitting description for the way many people feel during
this pandemic. Borrowing from the game metaphor again, we

can now imagine tweaks to this game that are productive
and constructive.

A RULEBOOK FOR THE PANDEMIC

Strategic Gamification can build on the spontaneous ludification
we have described by changing the game elements to related, but
productive and positive design patterns that exploit structural
dynamics and not just mere perceptual appearances. The
meaning people attribute to behavioral measures in a crisis will
change as a result of a more positive dynamic.

- Leaderboards: The leaderboards counting people infected,
dead, and recovered, are important to assess the status and
the trajectory of the pandemic. They dominate the news
cycle and emphasize the COVID-19 scores of counties,
states and nations. Yet, the pandemic is no competition
where the country with the smallest count is the winner.
It is not, in contrast to the stock market, a zero-sum game,
where the benefit of one is the loss of one another. To shift
the focus away from the analogy of a competitive situation,
additional metrics that mirror collective effort, mitigation
and joint actions should be devised, regularly updated,
and should be numerically and graphically added in
news distributions. People that are already at a disadvantage
or who are discriminated against, are disproportionally
affected and at the same time, less visible as sufferers. For
them, community action would have the most significant
impact (Harris et al., 2020; van Bavel et al., 2020).
Besides the number of vaccinations, a dashboard that
monitors the number of community groups, the hours
spent by volunteers, and the money donated to community
initiatives would foster cooperative effort. Instead of line
graphs, this might be supported with a visualization akin
to node-link-graphs, where accentuated nodes represent
engaged community members, and emphasized line edges
show strong bonds between those members. This would
not only make visible community efforts but could at the
same time reinforce cooperative behavior in the direction
of “a more communitarian form of conducting ourselves,
sharing responsibilities, acknowledging those who are
systematically in a position of subalternity, and promoting
diversity” (Muriel and Crawford, 2020, p. 154).

- Roles: Wearing a mask communicates a special role. It says:
I am in a situation that I cannot or will not avoid, and where
SARS-CoV-2 transmission is possible. However, it also
makes my face, that is, me as a person, less visible. And it
acknowledges that there is a danger; and masks do not offer
perfect protection. At the same time, it is a badge that grants
access to areas with a mask mandate, like supermarkets
or federal buildings in many Western countries. Instead
of being perceived as a barrier for emotional expression
(Carbon, 2020) or for virus particles (Chu et al., 2020), the
mask needs to become a visible sign for special access rights
as well as for a special responsibility. Of course, that is no
easy task. The public debate about masks has become highly
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emotional and polarized. But games—obviously, with role-
playing games like Dungeons & Dragons, Gloomhaven and
Pathfinder—have always been an opportunity to try out
behavior, to handle special responsibilities, and last but
not least to explore the perks and burdens of a designated
role together with other people/players. Role-playing in
games is often built around playing together (where other
players are at least simulated by a computer as non-playable
characters, or are imagined by the vivid descriptions in
solo adventures), and this, in turn, has “a unique potential
to engage people in collaborative activities” (Zagal et al.,
2006, p. 37). When trying to adopt a new role, other people
are crucial for us. We can receive feedback and support.
Games have the potential to guide this process and to
form lasting bonds.

- Collecting resources: The importance of civil defense
was publicly recognized during the times of the Cold
War. In leaflets and phone books, instructions were
given on how to react to a crisis. Preparing for food
shortages with a stock of durable food, medication,
and sanitary products was not considered “prepping”
or neurotic, but common-sense behavior. The German
Office for Civil Defense and Disaster Recovery has
been giving this advice all the time, and the advice
is still valid today (Bundesamt für Bevölkerungsschutz
und Katastrophenhilfe., 2020). A narrative that sees this
stockpiling not as a doomsday measure but as a sensible
allocation of resources for the possibility of disrupted
services would make ad hoc hoarding less necessary.
Especially for younger people who did not experience the
Cold War situation, the game metaphor might be helpful
to acknowledge strategic preparation and to determine the
right extent of stockpiling.

- Archetypes: Myrick and Willoughby (2021) found that
celebrity announcements of a COVID-19 diagnosis, in
this case by the Hollywood actor Tom Hanks, can raise
awareness of the importance of behavioral changes. Hanks’
diagnosis was of greater impact for those who reported
placing high trust in friends, family and celebrities, and
those were less likely to be influenced by scientific
communication. In terms of Propp’s (1968) narrative
elements, the hero (Tom Hanks) struggles when facing a
hazardous event, where an event is a change from one
state to another (Rimmon-Kenan, 1983). Hanks’ state has,
in public perception, changed from healthy to being ill
from a potentially deadly virus. The actor’s journey went
on. Tom Hanks has recovered and is now a hero that has
stood the test in the face of danger. By considering his
struggle as a hero’s journey, him prevailing becomes an
event in the sense of Slavoj Žižek, not just an occurrence,
but “a change of the very frame through which we perceive
the world and engage in it” (Žižek, 2014, p. 10). Framing
celebrity stories in a way similar to stories described by
Campbell (2008) might inspire people to focus not on
the dire aspects of infection and illness (and thus, on

fear), but on the prospect of persistence and survival
(and therefore, hope). The emphasis would also shift from
somewhat distant, influential political figures to people that
are perceived as relatable and positive. In the long run,
this could benefit people with diminished trust in news
outlets, public authorities or scientific sources, as “sending
of messages about protection measures to the population
succeeds not only depends on the choice of means and
channel of communication but is decisively influenced by
the degree of credibility and trust in the sender” (Robert
Koch Institut, 2018, p. 217).

- Location-Based Gaming: Right now, the tracking apps
show if one had been to a place where he or she might
have met someone who has been diagnosed with COVID-
19 in the time since. A strategic approach would be a
mobile app that does not only track and display possible
contacts as well as leaderboards for infections, but that
makes location-aware suggestions for positive behavior. It
might, for example, show recreational areas in the vicinity
that are less-visited at the moment. It might also highlight
community projects in the area that support elderly and
lonely people or families in distress and that are looking
for volunteers. Such additions to an existing app would
not require the transfer of personal information, so privacy
would not be a concern—this will increase the acceptance
of such an add-on.

This COVID-game with a revised rulebook would provide
us (in addition to the metrics about infections, deaths,
and vaccinations) with leaderboards of communal effort
and positive change. People are given the opportunity to
develop new roles that relate to their personality (instead
of just wearing masks as a necessary badge to gain access
to supermarkets or federal buildings); roles that build
community action. Collecting, storing and distributing
stock is not frowned upon, but incentivized as foresighted
behavior. Positive role models do not propagate metaphors
of a partisan battle but a journey where people recover
after hardship. Our smartphones support us by providing
real-time location-based opportunities for recreation
and volunteering.

The combination of those measures could unfold a dynamic
where joint efforts and foresighted behavior become an integral
part of people’s roles. This should be supported by success stories
of (entertainment as well as local) heroes and by apps that
provide real-time information. This game does not negate that
the pandemic is a dire situation where millions have died, and
many more suffer from lasting symptoms. But it could offer
strategic, pro-active opportunities for a situation where many
people are struggling for the right way to cope—right now, but
also beyond COVID-19.

The strength of game-related approaches in generating a
pro-active stance lies in games’ potential to create involvement.
Borrowing from Calleja’s model (Calleja et al., 2016), relevant
domains are spatial, shared, narrative, ludic, kinesthetic, and
affective involvement—all of which can be experienced in
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immediate engagements in the game (micro-involvement)
as well as the long-time, off-line involvement (macro-
involvement). In video games, higher involvement was
associated with positive emotions and better learning (Calleja
et al., 2016). Other authors stress that digital games can
foster introspection (Oliver et al., 2016) and induce meaning
(Oliver and Bartsch, 2010). There is a growing number of
studies exploring the role games might play in emotion
regulation (Hemenover and Bowman, 2018). In other words:
a game is the ideal framework where bodily, spatial, social,
cognitive, and emotional experiences get intertwined in a
motivational experience that affects us beyond the game’s
spatio-temporal boundaries.

In the past few months, there have been signs that spontaneous
ludification is not a one-way street and that the game’s boundaries
are even more permeable. Not only is reality understood in game
elements, but elements from reality are spontaneously adopted
to enrich games. The game Minecraft, which allows for the joint
creation of infinitely complex worlds with very simple basic
elements (blocks), has not only been used to spread COVID-
19-related information and to support other isolated people
playing the game. Users have built virtual replicas of hospitals and
respiratory centers to teach other users about infectious diseases
and their prevention (Hjorth et al., 2020).

OUTLOOK

One could ask if game design patterns are, in a moral sense, the
right way to frame a devastating pandemic. Our rebuttal would
be: What would be the right way to frame such a disastrous event?
If strategic gamification that builds on spontaneous ludification
has the potential to enhance people’s understanding of a situation
and to motivate them to protect themselves as well as the people
around them, we should consider gamification to be a promising
way to generate analogies that help us deal with the pandemic.
“Strategic Gamification” identifies spontaneous appearances of
game-related mechanisms, deliberately shapes them to improve
the dynamics of interaction, intending to foster constructive
and positive emotional and cognitive responses–for the current
COVID-19 as well as for forthcoming crises.

The present pandemic is an enormous challenge for every
public health decision-maker. Exploiting the natural tendency of
analogical reasoning by applying game patterns in order to make
sense of the world is a promising angle for low-cost and low-
threshold health policies. Fighting COVID-19 is not only a game
in the domain of medicine, but also of successful communication,
of elaboration, of deeper understanding and of insight. The
application of strategic gamification has the power to change
perception and evaluation, and so might lead to a more reflected
form of compliance and trust. Those long-term goals should be
the destination for a crisis strategy.

This approach can be applied to other ongoing changes,
challenges and crises where people struggle to find appropriate
modes of behavior. We could think of the climate change,
energy transformation, migration along with integration and
inclusion, gentrification, demographic change, or disruptive

innovations. These topics are troubled with inactive stakeholders,
poor leadership and inadequate or non-strategic plans yielding
uncoordinated and hard to understand activities. A strategy
to devise sustainable policies should explicitly look for game-
related analogies that can be found in the public discourse,
or that might be apparent in people’s behavior. Instead of
considering what game elements could be introduced, policy
makers should try to understand the mechanics, dynamics
and even the esthetics that are already present. To achieve
this we need psychological investigation and elaborate analyses.
Applying game design elements that attract and engage people
help to increase acceptance and community feeling.

One very broad distinction regarding games is the separation
into competitive (with players having opposing strategies) and
cooperative ones (with the possibility for win-win-situations).
Zagal et al. (2006) argue for a third category, collaborative,
where “all the participants work together as a team, sharing
the payoffs and outcomes; if the team wins or loses, everyone
wins or loses” (p. 25). If we would try to deliberately take up
existing ludic elements (right now mainly competitive ones) and
would attempt to gamify the handling of COVID-19, we should
aim at introducing metaphors and analogies that emphasize
joint effort. Collaborative games, board and video games alike,
could be a source of inspiration here. We could evaluate which
game design elements are used there to motivate people to
work together in order to achieve a common goal. This will
enable collaborative behavior and will assist the development of
constructive solutions, borne by people, borne for people. These
ingredients are essential for sustainable measures accepted by
a large majority. There is one very famous board game that
can only be mastered when players engage in collaboration.
Taking different roles, they have to work together as experts on a
map, by sharing crucial information and by exploiting resources
to prevail in a dangerous, dynamic world (operationalized via
hazard points). The name of the game: Pandemic!
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Why do people comply with coronavirus disease 2019 (COVID-19) public health

guidance? This study considers cultural-psychological foundations of variation in beliefs

about motivations for such compliance. Specifically, we focused on beliefs about two

sources of prosocial motivation: desire to protect others and obligation to society.

Across two studies, we observed that the relative emphasis on the desire to protect

others (vs. the obligation to the community) as an explanation for compliance was

greater in the United States settings associated with cultural ecologies of abstracted

independence than in Chinese settings associated with cultural ecologies of embedded

interdependence. We observed these patterns for explanations of psychological

experience of both others (Study 1) and self (Study 2), and for compliance with mandates

for both social distancing and face masks (Study 2). Discussion of results considers

both practical implications for motivating compliance with public health guidance and

theoretical implications for denaturalizing prevailing accounts of prosocial motivation.

Keywords: COVID-19, prosocial motivation, culture, obligation, compliance

INTRODUCTION

The coronavirus disease 2019 (COVID-19) pandemic has posed an enormous threat to both
individuals and societies all over the globe. In response, dozens of countries have declared strict
measures (e.g., self-isolation, travel restrictions, social distancing, and wearing face masks) to curb
the spread of the new coronavirus. The stakes are high. Until most people in a community have
received the vaccine, the key to “flatten the curve” is for individuals to comply with these measures
(Luttrell and Petty, 2020; Pfattheicher et al., 2020). Evidence suggests that outbreaks were relatively
more severe in settings where communities failed to enact, enforce, or comply with mandates for
face masks, social distancing, restrictions on movement, or other public health guidance (Cheng
et al., 2020). Some research suggests that cultural–psychological features associated with modern
individualist ecologies (e.g., opposition to the hierarchy, Atalay and Solmazer, 2021; or relational
mobility, Salvador et al., 2020) may afford such failures to enact or comply with public health
mandates, resulting in more negative health outcomes related to COVID-19 (Güss and Tuason,
2021; Webster et al., 2021).

Why do people comply with COVID-19 public health mandates? Some motivations for
compliance with COVID-19 measures are self-serving. For example, people comply to protect
themselves from illness associated with the coronavirus, to avoid punishment for violating
mandatory measures, or to obey authorities (Murphy et al., 2020). The focus of the current studies
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is another category of motivations for compliance with
COVID-19 measures, prosocial motivation. Indeed, researchers
have shown that activation of prosocial motivation can be
as effective or more effective than activation of self-serving
motivation for promoting compliance with social distancing and
wearing face masks (Jordan et al., 2020; Luttrell and Petty, 2020;
Pfattheicher et al., 2020; Miyajima and Murakami, 2021). In
this study, we consider whether understandings of prosocial
motivation, as a desire to help others or obligation to the
community, vary in theory-relevant ways across settings.

Standard accounts of prosocial motivation often define it
as “the desire to benefit other people” (Grant, 2008). Drawing
upon self-determination theory (SDT) (Deci and Ryan,
2000), standard accounts typically emphasize the importance
of autonomy in prosocial motivation and behaviors (e.g.,
Grant, 2008; Weinstein and Ryan, 2010). For example, Grant
(2008) distinguished between autonomous/intrinsic and non-
autonomous/controlled prosocial motivation. The former
refers to an authentic and personal desire to benefit others
that emanates from the intrinsic self and is congruent with
one’s value. In contrast, the latter has its basis in coercion
from social pressure and feelings of obligation. Grant (2008)
further argued that autonomous prosocial motivation is
more likely to produce persistence, performance, and
productivity, because it enables individuals to fulfill their
basic psychological needs for autonomy, competence, and
relatedness. Similarly, Weinstein and Ryan (2010) showed that
autonomous motivation for prosocial behavior predicted higher
well-being for both the helpers and recipients, compared with
controlled motivation.

Standard accounts tend to portray observed patterns
of prosocial motivation or other aspects of psychological
experience as the just-natural outgrowth of inborn tendencies.
In contrast, a cultural psychological account considers the
cultural–ecological affordances that provide the foundation
for observed patterns. In terms of the topic of the current
studies, a cultural psychological perspective proposes that
the standard approach to prosocial motivation as personal
desire may reflect particular affordances of the Western,
Educated, Industrialized, Rich, and Democratic (e.g.,
WEIRD; Henrich et al., 2010) settings that disproportionately
constitute the base of hegemonic psychological science. The
affordances of WEIRD settings may obscure equally valid
or important constructions of prosocial motivation, such as
social obligation, that are underrepresented in mainstream
psychological studies.

A useful way of understanding cultural–ecological variation
in psychological experience concerns a distinction between
independence or abstraction from context and interdependence
or embeddedness in context (Adams and Kurtiş, 2018). Cultural
ecologies of abstracted independence, which are prominent in
WEIRD settings of Eurocentric modernity, afford an ontological
experience as an autonomous and bounded entity, inherently
separate from social and physical context, composed of
internal attributes, such as personality, abilities, and preferences
(Markus and Kitayama, 1991; Markus et al., 1997; Adams and
Kurtiş, 2018). These cultural ecologies afford an experience of

interpersonal connection as a voluntary creation of inherently
separate, self-contained entities. Given a lack of inherent
connection, people feel a sense of freedom not only to initiate and
tomaintain connections they find pleasurable, but also to dissolve
connections that they no longer find satisfying (Adams and
Kurtiş, 2018). In this view, role-related expectations, obligation,
duties, or other social influence that impinge on a person from
social formations, such as the broader community, that a person
has not voluntarily constructed are likely to hinder a sense of
individual agency and control and thereby dampen motivation
(Miller et al., 2011). The ideal of independence is in line with the
key claim within SDT that actions or choices that follow from
self-determined or less controlledmotivations are associated with
higher positive affect (Baard et al., 2004; La Guardia and Patrick,
2008).

In contrast, cultural ecologies of embeddedness and
interdependence, which are prominent in many non-WEIRD
settings, afford an ontological experience as a fluid node of
interpersonal connection inherently embedded within the social
and physical context (Markus and Kitayama, 1991; Markus
et al., 1997). These cultural ecologies afford an experience of
interpersonal connection as the default condition of human
existence (Adams, 2005). Rather than a sense of freedom to
create and dissolve relationships as a function of personal
satisfaction, people must manage existing connections to
maintain communal harmony and social order. In this view,
the experience of obligation is an inevitable fact of social life
and even something compatible with personal inclinations
rather than an onerous burden (Vasudev and Hummel, 1987;
Miller, 1994; Buchtel et al., 2018; Goyal et al., 2019; Esiaka et al.,
2020). The implication is that in cultural worlds of embedded
interdependence, people may experience similar or greater
motivation for action that follows from the social obligation to
the broader community as for action that follows from a personal
desire to help particular others.

A cultural psychology approach highlights cultural-ecological
variation in the experience of prosocial motivation. Cultural
ecologies of abstracted independence afford an experience of
empathy and concern for particular others as the source of
motivation for intentions to help. They afford an experience
of obligation to the community as something at odds with
relatively autonomous, freely chosen action and, therefore, as
a less effective source of prosocial motivation. In contrast,
cultural ecologies of embedded interdependence afford an
experience of obligation as a natural way of social life, in which
obligation to the community is an authentic source of prosocial
motivation that people find as compelling as the desire to protect
particular others.

Support for these theoretical propositions comes from
previous research on cultural variation in understandings of
prosocial motivation (e.g., Miller, 1994; Miller et al., 2011;
Buchtel et al., 2018; Gherghel et al., 2020). For example,
Miller et al. (2011) found that expectations to help family
and friends were positively correlated with satisfaction and
choice only among the Indian participants and not among the
United States participants. Similarly, Buchtel et al. (2018) found
that the perception of greater warmth, competence, sense of
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choice, and enjoyment in desire-motivated helpers compared
with obligation-motivated helpers was more pronounced among
participants fromWEIRD settings than among participants from
East Asian settings.

Indirect support also comes from research that examines
cultural variation in the effectiveness of health messages that
administrators frame as promoting gains vs. preventing losses
(e.g., Lee et al., 2000; Uskul et al., 2009). This line of
research links cultural-ecological affordances for an ontological
experience of abstracted independence to a relative emphasis on
promotion-oriented motivations to express personal preferences
and authentic desires. In contrast, this line of research links
cultural-ecological affordances for an ontological experience of
embedded interdependence to a relative emphasis on prevention-
oriented motivations to meet social expectations (see also
Higgins, 1996; Lee et al., 2000; Uskul et al., 2009). Public health
appeals tend to be more persuasive if they are congruent with
these motivational emphases. For example, researchers found
that East Asian participants were more persuaded by prevention-
focused or loss-framed health messages, whereas White British
participants weremore persuaded by promotion-focused or gain-
framed health messages (Uskul et al., 2009).

Whereas the previous study has demonstrated cultural
variation in beliefs about the consequences of obligation-
motivated and desire-motivated prosocial behaviors, the current
studies focus on cultural variation in beliefs about the
motivational sources of prosocial behavior in the context of
compliance with COVID guidance. Specifically, we considered
the hypothesis that cultural ecologies of abstracted independence
afford a distinction between types of prosocial motivation, such
that desire to protect others figures more prominently than
an obligation to the community in beliefs about compliance
with COVID guidance. In contrast, because cultural ecologies
of embedded interdependence promote less emphasis on the
importance of choice in the experience of motivation and
relationship (Adams et al., 2004; Savani et al., 2010), people are
relatively unlikely to emphasize the desire to protect others over
the obligation to the community (Miller et al., 2011). To test
this hypothesis, we conducted two studies comparing responses
of participants in United States and Chinese settings, which
researchers have associated, respectively, with cultural ecologies
of abstracted independence and embedded interdependence (e.g.,
Chua et al., 2005; Lalwani et al., 2009; Li et al., 2015).

STUDY 1

The purpose of Study 1 was to investigate the relative weight
of desire to protect others vs. the obligation to the community
as explanations for compliance with COVID-19 public health
guidance among Chinese and United States participants. We
asked the participants to report beliefs about motivations of other
people for compliance rather than their own motivations partly
to reduce pressures for social desirability and self-presentation
in self-report of own motivations (Everett et al., 2020) and
because cultural beliefs are more evident in explanations of the
psychological experience of others than explanations of one’s own

experience (Finch, 1987). We tested a primary hypothesis that
the “standard” tendency to explain compliance as the result of
personal desire to protect others rather than the social obligation
to the community would be greater among United States
participants than among Chinese participants.1

Method
Participants
We conducted Study 1 at the end of April 2020. To determine
sample size, we performed an a priori power analysis using the
G∗Power 3 computer program (Faul et al., 2007), which indicated
that a sample of 200 participants would provide 80% power to
detect a small effect (f= 0.1) or larger for the interaction between
country andmotivation type.We recruited 106 participants (61%
women; age 18 to 86 with median of 56 years) residing in
the United States from TurkPrime (https://www.cloudresearch.
com) and 120 participants (64% women, age 18–57 with median
of 30 years) residing in China from Sojump (https://www.
wjx.cn), a Chinese crowdsourcing platform. Responses of the
American participants to an open-ended item indicated that
74.5% self-identified as White, 15.1% Asian or Pacific Islander,
3.8% multi-ethnic, 2.8% Latino, 2.8% Black, and 0.9% American
Indian/Alaskan Native. Responses of the Chinese participants
indicated that 99.2% identified as Han.

Measures and Procedure
The participants reported their belief about the motivations of
others for compliance with COVID-19 public health guidance
via three measures. The first measure (relative importance)
used a procedure adapted from previous research (Pronin and
Kugler, 2010) that directed the participants to explain the
relative importance of three motivations for compliance. One
motivation option was desire for self-protection, which we defined
as “People want to protect themselves from COVID-19 disease.”
Another motivation option was desire to protect others, which we
defined as “People feel empathy or care for others and desire
to protect them from the disease.” A third motivation option
was obligation to the community, which we defined as “As a
member of the community, people feel a social responsibility
to do their part in the community effort to stop the disease.”
The participants allocated 100 percentage points to indicate the
relative importance of each motivation, such that the sum of
points across the three options was 100.

The second measure (importance rating) directed the
participants to rate the importance of five reasons for compliance
with COVID-19 guidance: concern for punishment, obedience to
authority, obligation to the community, desire to protect others,
and desire for self-protection. The participants used a scale from
1 (not at all) to 6 (a great deal) to make separate ratings of the

1We pre-registered the hypotheses and methods https://aspredicted.org/blind.

php?x=vb6e5e. In addition to the primary hypothesis, we also pre-registered

and tested a secondary hypothesis, based on previous research (Buchtel et al.,

2018), that the association between obligation and desire motivation is higher

for the Chinese participants than the United States participants. Results across

all three pairs of motivation measures provided no support for this secondary

hypothesis, so we do not discuss it further. Details of these analyses appear in the

Supplementary Material.
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TABLE 1 | Correlations among different motivations in three measures—United States participants.

Variable 1 2 3 4 5 6 7 8 9

Relative importance

1. Desire

2. Obligation 0.209*

3. Self-protection −0.823** −0.728**

Importance rating

4. Desire 0.126 0.113 −0.154

5. Obligation 0.002 0.344** −0.204* 0.656**

6. Self-protection −0.327** −0.189 0.339** 0.498** 0.348**

7. Punishment 0.010 0.091 −0.060 0.008 0.265** −0.020

8. Authority −0.003 0.239* −0.137 0.195* 0.509** 0.121 0.525**

Motivation to help

9. Autonomous 0.065 0.077 −0.090 0.464** 0.491** 0.338** 0.157 0.314**

10. Controlled −0.083 0.141 −0.023 0.205** 0.314** 0.247* 0.285** 0.333** 0.488**

Numbers indicate bivariate Pearson Correlation.

*p < 0.05, **p < 0.01.

TABLE 2 | Correlations among different motivations in three measures—Chinese participants.

Variable 1 2 3 4 5 6 7 8 9

Relative importance

1. Desire

2. Obligation 0.059

3. Self-protection −0.710** −0.745**

Importance rating

4. Desire 0.443** 0.305** −0.511**

5. Obligation 0.204* 0.447** −0.452* 0.504**

6. Self-protection −0.123 −0.188* 0.215* −0.037 0.117

7. Punishment −0.101 −0.145 0.170 −0.095 −0.152 −0.123

8. Authority −0.117 −0.151 0.184* −0.013 −0.091 0.116 0.373**

Motivation to help

9. Autonomous 0.207* 0.212* −0.288** 0.478** 0.429** 0.147 0.016 0.136

10. Controlled −0.041 −0.071 0.078 0.148 0.161 0.297** 0.188* 0.107 0.372**

Numbers indicate bivariate Pearson Correlation.

*p < 0.05, **p < 0.01.

extent to which each reason explains compliance of other people
with COVID-19 public health guidance.

The third measure (motivation to help) assessed belief about
motivations of others for wearing face masks via the Motivation
to Help Scale (MHS) (Weinstein and Ryan, 2010), an 11-item
scale that taps autonomous and controlled motivations for acts
of helping. The participants first read a short vignette about
a fictional person with a gender-neutral name who had been
complying with guidance about wearing face masks to protect
others. They then used a scale from 1 (not at all) to 6 (a
great deal) to indicate their beliefs about the motivation of
the person for compliance with reference to items from the
MHS. Five items assessed autonomous motivation (e.g., “because
s/he liked acting this way”; α = 0.72), and the remaining six
items assessed controlled motivation (e.g., “because s/he felt
he had to”; α = 0.72).

Finally, the participants reported whether they were living in
an area with mandates for “social distancing” and “wearing a
face mask.” They then completed demographic questions. We
developed all materials in English, translated them into Chinese,
and then back-translated into English to identify and correct
any discrepancy.

Results
Correlations among different motivations in three measures for
the United States and Chinese participants appear in Tables 1, 2,
respectively. To confirm variation in the relative weight of
different motivations among settings, we conducted mixed-
model ANOVAs with motivation type (for which the number
of levels varied according to the measure) as the within-
participant variable and country (China and United States)
as the between-subject variable. To more precisely test the
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TABLE 3 | Descriptive data for motivations included in relative importance measure among Chinese and American participants.

Motivation US China t (224) Cohen’s ds

M (%) SD M (%) SD

Desire 26.53 14.60 21.87 11.37 2.70** 0.360

Obligation 16.74 12.11 21.16 11.99 −2.75** −0.366

Self-protection 56.71 20.82 56.97 17.01 −0.10 −0.014

**p < 0.01.

primary hypothesis regarding differences in the relative weight of
motivations between the Chinese and United States participants,
we conducted mixed-model ANOVAs with motivation type
(desire to protect others or obligation to the community) as the
two-level within-participant variable and country as the between-
subject variable.

Relative Importance
Means and standard deviations for the relative importance
measure appear in Table 3. The overall 2 (China, United States)
× 3 (desire, obligation, self-protection) ANOVA revealed the
anticipated interaction, F(2, 448) = 3.47, p = 0.046, η

2
= 0.015,

indicating that the participants in Chinese and United States
settings diverged in their relative emphasis on different
motivations as an explanation for compliance with COVID-
19 public health guidelines. More importantly, the focused
analysis revealed a significant main effect of motivation type,
F(1, 224) = 22.95, p < 0.001, η

2
= 0.093—such that the

participants reported greater relative importance of desire to
protect others (M = 24.06, SD = 13.16) than obligation to
the community (M = 19.09, SD = 12.22)—qualified by the
hypothesized interaction with country, F(1, 224) = 17.17, p <

0.001, η
2
= 0.071. Consistent with the primary hypothesis

(and as shown in Figure 1), the relative emphasis on desire to
protect others over obligation to the community as a motivation
for compliance with COVID-19 guidance was greater for the
United States participants, t(105) = 5.96, p < 0.001, Cohen’s
dz = 0.58, 95% CI [0.37, 0.78], than for the Chinese participants,
t(119)= 0.48, p= 0.629, Cohen’s dz= 0.04, 95% CI [−0.14, 0.22].

Importance Ratings
Means and standard deviations for the importance rating
measure appear in Table 4. The overall 2 (China, United States.)
× 5 (desire, obligation, self-protection, punishment, authority)
ANOVA revealed the anticipated interaction, F(4, 892) = 4.65, p
= 0.004, η

2
= 0.02, indicating that the participants in Chinese

and United States settings diverged in their relative emphasis
on different motivations as an explanation for compliance with
COVID-19 guidelines. More importantly, the focused analysis
again revealed the hypothesized interaction between motivation
type and country, F(1, 224) = 15.47, p < 0.001, η

2
= 0.065.

Consistent with the primary hypothesis (and as shown in
Figure 2), the relative emphasis on desire to protect others over
obligation to the community as a motivation for compliance
with COVID-19 guidance was greater for the United States
participants, t(104)= 3.19, p= 0.002, Cohen’s dz = 0.31, 95% CI

FIGURE 1 | Study 1—the relative importance of desire and obligation

motivation for American and Chinese participants. Error bars denote 95%

confidence intervals of the mean.

[0.11, 0.51] than it was for the Chinese participants, who instead
showed a tendency to emphasize obligation to the community
over the desire to protect others, t(119) = −2.33, p = 0.021,
Cohen’s dz= −0.21, 95% CI [−0.39, −0.03]. The overall country
difference andmain effect ofmotivation type were not significant.

Motivation to Help Scale
Means and standard deviations for the MHS appear in Table 5.
The analysis of MHS scores revealed a significant country
difference, F(1, 224) = 53.27, p< 0.001, η2 = 0.192, indicating that
the Chinese participants generally reported higher motivations
for compliance with COVID-19 measures. Yet again, we found
the hypothesized interaction between motivation type and
country, F(1, 224) = 4.7, p < 0.05, η

2
= 0.021. Consistent

with the primary hypothesis (and as shown in Figure 3), the
relative emphasis on desire over obligation as a motivation
for compliance with COVID-19 guidance was greater for
the United States participants, t(105) = 2.4, p = 0.018,
Cohen’s dz = 0.23, 95% CI [0.04, 0.43] than for the Chinese
participants, t(119) = −0.44, p = 0.663, Cohen’s dz = −0.04,
95% CI [−0.22,0.14]. The main effect of motivation type was
not significant.

Control Variables
The participants in the different countries reported differential
emphasis on public health mandates. Whereas, the percentage
of the United States participants who reported that they lived
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TABLE 4 | Descriptive data for motivations included in importance rating measure among Chinese and American participants.

Motivation US China t (224) Cohen’s ds

M (%) SD M (%) SD

Desire 4.58 1.10 4.48 0.92 0.83 0.110

Obligation 4.29 1.13 4.67 0.89 −2.82** −0.377

Self-protection 5.43 0.94 5.72 0.70 −2.68** −0.357

Punishment 2.69 1.50 3.41 1.28 −3.89*** −0.518

Authority 3.85 1.33 4.12 1.13 −1.64 −0.218

**p < 0.01, ***p < 0.001.

FIGURE 2 | Study 1—the importance ratings of desire and obligation

motivation for American and Chinese participants. Error bars denote 95%

confidence intervals of the mean.

in an area with COVID-19 public health mandates was 97 %
for “social distancing” and 65% for face masks, corresponding
percentages for the Chinese participants were 50% and 97.5%.
We included these variables along with gender, age, yearly
income, and subjective socioeconomic status as covariates and
re-ran the analyses described above. Results of these analyses do
not qualify conclusions that we reported above for importance
ratings and the measure of relative importance. In particular, the
p-value associated with the focal interaction remained statistically
significant (i.e., p < 0.05). This provides some assurance that
observed results were not a function of demographic differences
in the samples. In contrast, the focal interaction in the analysis of
the motivation to help scale was not significant (p= 0.627).

Summary
Results of Study 1 provide consistent support for the primary
hypothesis concerning beliefs about motivations for compliance
with COVID-19 public health guidance. Across all the three
measures, the standard emphasis on the desire to protect
others relative to the obligation to the community was
greater among the United States participants than among the
Chinese participants.

STUDY 2

In Study 1, we asked the participants to report their beliefs
about the motivations of third parties for compliance with
COVID-19 public health guidance. In Study 2, we added items
asking the participants to report their own motivations for
compliance. Since the results of Study 1 indicated an emphasis on
different mandates in different countries (masks in China, social
distancing in the United States), we included separate measures
about motivations for compliance with each mandate.2

Method
Participants
We conducted Study 2 at the end ofMay 2020. As in Study 1, the a
priori power analysis indicated that a sample of 200 participants
would provide 80% power to detect a small effect (f = 0.1) or
larger of the interaction between country and motivation type.
Therefore, we ended up recruiting 140 participants (51% women;
age 18–90 with median of 56 years) residing in the United States
from TurkPrime and 133 participants (52% women; age 18–
49 with median of 28 years) residing in China from Sojump.
Responses of the United States participants indicated that
80% self-identified as White, 5.7% Black, 5% Asian or Pacific
Islander, 2.9% multi-ethnic, 2.1% Latino, and 0.7% American
Indian/Alaskan Native. Responses of the Chinese participants
indicated that 95.5% self-identified as Han.

Measures and Procedure
The participants completed an online survey. They first read
two short vignettes in which the protagonist followed COVID-
19 public health guidance regarding face masks (vignette 1)
and social distancing (vignette 2). They then reported their
beliefs about the motivations of the protagonist for compliance.
We asked the participants to report their beliefs about the
motivations of each protagonist via the importance rating
measure we used in Study 1.

2We pre-registered our hypotheses and methods https://aspredicted.org/blind.

php?x=2b5m9f. In addition to the primary hypothesis, we also pre-registered and

tested a secondary hypothesis that people’s belief of a third party’s obligation

motivation is positively correlated with the positive evaluation of the third party,

and this correlation is stronger among Chinese participants. Results provided no

support for this secondary hypothesis, so we do not discuss it further. Details of

these analyses appear in the Supplementary Material.
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TABLE 5 | Descriptive data for motivations included in Motivation to Help Scale among Chinese and American participants.

Motivation US China t (224) Cohen’s ds

M (%) SD M (%) SD

Autonomous 4.06 0.81 4.53 0.55 −5.16*** −0.688

Controlled 3.87 0.77 4.56 0.66 −7.18*** −0.957

***p < 0.001.

FIGURE 3 | Study 1—the autonomous and controlled motivation from

Motivation to Help Scale for American and Chinese participants. Error bars

denote 95% confidence intervals of the mean.

The participants then reported their own motivations for
compliance with COVID-19 public health guidance via both
the relative importance (percentage) measure and importance
rating (scale) measure from Study 1. Since the countries were
then at different stages of the COVID-19 pandemic—cases
had decreased markedly in China but were still rising in
the United States—we asked the participants to imagine their
responses to the future waves of COVID-19 infections.

Finally, the participants responded to several items about their
experience of the pandemic (e.g., “I have been diagnosed with
coronavirus”; “I know someone in my social network who died
because of Coronavirus”). They then completed demographic
questions. Again, we developed all materials in English, translated
into Chinese, and then back-translated into English to identify
and correct any discrepancy.

Results
Correlations among different motivations for the Unites States
and Chinese participants appear in Tables 6, 7, respectively.
As in Study 1, we first conducted mixed-model ANOVAs with
motivation type (for which the number of levels varied according
to the measure) as the within-participant variable and country
(China and Unites States) as the between-subject variable. We
then conducted mixed-model ANOVAs with motivation type
(desire to protect others or obligation to the community) as the
two-level within-participant variable and country as the between-
subject variable.

Motivation of Others
Means and standard deviations for importance ratings of different
motivations for compliance of a protagonist with different
mandates appear in Table 8. For the face mask mandate,
the overall 2 (China, United States) × 3 (desire, obligation,
self-protection) ANOVA revealed the anticipated interaction,
F(2, 542) = 12.18, p < 0.001, η

2
= 0.043, indicating that the

participants in Chinese and United States settings diverged
in their relative emphasis on different motivations as an
explanation for compliance of the protagonist with wearing
face masks mandate. More importantly, the focused analysis
revealed a significant main effect of motivation type, this
time in the opposite direction as in Study 1—such that the
participants indicated greater importance of obligation to the
community (M = 5.23, SD = 0.92) than desire to protect
others (M = 4.98, SD = 0.99), F(1, 271) = 29.89, p < 0.001,
η
2
= 0.099—qualified by the hypothesized interaction with

country, F(1, 271) = 13.29, p < 0.001, η
2
= 0.047. Consistent

with the primary hypothesis (and as shown in Figure 4), the
relative emphasis on desire to protect others over obligation
to the community was greater (in this case, less negative) for
the United States participants, t(139) = −1.51, p = 0.134,
Cohen’s dz = −0.13, 95% CI [−0.29, 0.04] than for the Chinese
participants, t(132) = −5.67, p < 0.001, Cohen’s dz = −0.49,
95% CI [−0.67, −0.31]. The overall country difference was
not significant.

We found similar results for the social distancing mandate.
The overall 2 (China, United States) × 3 (desire, obligation,
self-protection) ANOVA revealed the anticipated interaction,
F(2, 540) = 9.68, p < 0.001, η

2
= 0.035. More importantly,

the focused analysis revealed a significant main effect of
motivation type—again in the opposite direction as in Study
1, such that the participants indicated greater importance
of obligation to the community (M = 5.11, SD = 1.04)
than desire to protect others (M = 4.93, SD = 1.09),
F(1, 271) = 14.09, p < 0.001, η

2
= 0.049—qualified by the

hypothesized interaction with country, F(1, 271) = 9.13, p =

0.003, η
2
= 0.033. Consistent with the primary hypothesis

(and as shown in Figure 4), the relative emphasis on desire to
protect others over obligation to the community was greater
(again, in this case, less negative) for the United States
participants, t(139) = −0.63, p = 0.531, Cohen’s dz = −0.05,
95% CI [−0.22, 0.11] than for the Chinese participants,
t (132) = −4.12, p < 0.001, Cohen’s dz = −0.36, 95%
CI [−0.53, −0.18]. The overall country difference was
not significant.
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TABLE 6 | Correlations among different motivations—United States participants.

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13

Face mask (other)

1. Desire

2. Obligation 0.807*

3. Self-protection 0.577** 0.600**

Social distance (other)

4. Desire 0.592** 0.564** 0.487**

5. Obligation 0.636** 0.563** 0.478* 0.845**

6. Self-protection 0.403** 0.352** 0.542** 0.795** 0.722**

Relative importance (own)

7. Desire −0.171* −0.166 −0.303** −0.237** −0.256** −0.288**

8. Obligation 0.116 0.115 0.057 0.132 0.031 0.055 0.044

9. Self–protection 0.043 0.040 0.177* 0.079 0.161 0.167* −0.741** −0.703**

Importance rating (own)

10. Desire 0.426** 0.429** 0.434** 0.499** 0.407** 0.401** −0.112 0.053 0.044

11. Obligation 0.441** 0.441** 0.329** 0.531** 0.447** 0.439** −0.305** 0.201* 0.081 0.742**

12. Self–protection 0.267** 0.283** 0.498** 0.268** 0.265** 0.405** −0.445** −0.037 0.341** 0.607** 0.527**

13. Punishment −0.050 0.058 0.037 0.143 0.111 0.121 −0.134 −0.079 0.148 −0.118 −0.035 −0.109

14. Authority 0.106 0.141 0.256** 0.139 0.138 0.060 −0.148 0.096 0.041 0.206* 0.298** 0.159 0.455**

Numbers indicate bivariate Pearson Correlation.

*p < 0.05, **p < 0.01.

Own Motivation
Means and standard deviations for belief of the participants
about their own motivations appear in Table 9. For the
relative importance measure, we again observed an overall 2
(China, United States) × 3 (desire, obligation, self-protection)
interaction, F(2, 546) = 5.07, p = 0.011, η

2
= 0.018, indicating

that the participants in Chinese and United States settings
diverged in their relative emphasis on different motivations as
an explanation for their own motivations for compliance with
COVID-19 measures. More importantly, the focused analysis
revealed a significant main effect of motivation type—such that,
similar to Study 1, the participants reported greater importance of
desire to protect others (M = 27.18, SD = 14.97) than obligation
to the community (M = 22.64, SD = 14.27), F(1, 273) = 12.69, p
< 0.001, η

2
= 0.044—qualified by the hypothesized interaction

with country, F(1, 273) = 10.5, p < 0.001, η2 = 0.037. Consistent
with the primary hypothesis and results of Study 1 (and as shown
in Figure 5), the relative emphasis on desire to protect others
over obligation to the community as a motivation for compliance
with COVID-19 guidance was greater for the United States
participants, t(141) = 4.53, p < 0.001, Cohen’s dz = 0.38, 95%
CI [0.21, 0.55] than for the Chinese participants, t(132) = 0.25,
p= 0.805, Cohen’s dz = 0.02, 95% CI [−0.15, 0.19].

For the importance ratings measure, we also found an overall
2 (China, United States) × 5 (desire, obligation, self-protection,
punishment, authority) interaction, F(4, 1,088) = 7.61, p < 0.001,
η
2
= 0.027. In this case, and unlike Study 1, the focused

analysis revealed a significantmain effect ofmotivation type, such
that the participants reported greater importance of obligation
to community (M = 5.05, SD = 0.93) than desire to protect
others (M = 4.93, SD = 0.91), F(1, 272) = 7.08, p = 0.008,

η
2
= 0.025. More importantly, the hypothesized interaction

between motivation type and country qualified this main effect,
F(1, 272) = 57.03, p < 0.001, η

2
= 0.173. Consistent with the

primary hypothesis and results of Study 1 (and as shown in
Figure 6), the emphasis on desire to protect others over obligation
to the community as a motivation for their own compliance
with COVID-19 guidance was greater for the United States
participants, t(140) = 3.9, p < 0.001, Cohen’s dz = 0.33,
95% CI [0.16, 0.5], than it was for the Chinese participants,
who instead showed a tendency to emphasize obligation to the
community over desire to protect others, t(132)=−6.5, p< 0.001,
Cohen’s dz =−0.56, 95% CI [−0.75,−0.38]. The overall country
difference was not significant.

Control Variables
As in Study 1, we included responses to demographic
items and experience of coronavirus as covariates and re-
ran the analyses described above. The results of these
analyses do not substantially qualify the conclusions that we
reported above. Specifically, the p-value associated with the
focal interaction remained statistically significant (i.e., p <

0.05) in all cases except one. The sole exception was the
analysis for motivation of another to wear a face mask, for
which the focal interaction was only marginally significant
(p = 0.078). This again provides some assurance that observed
results were not a function of demographic differences in
the samples.

Summary
Results of Study 2 provide consistent support for
the primary hypothesis concerning beliefs about own
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TABLE 7 | Correlations among different motivations—Chinese participants.

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13

Face mask (other)

1. Desire

2. Obligation 0.405**

3. Self-protection 0.103 0.170*

Social distance (other)

4. Desire 0.618** 0.303** 0.037

5. Obligation 0.271** 0.532** 0.118 0.482**

6. Self-protection 0.069 −0.092 0.563** −0.026 0.099

Relative importance (own)

7. Desire 0.045 −0.065 −0.251** 0.140 −0.030 −0.146

8. Obligation 0.065 0.037 −0.034 0.096 0.096 −0.131 −0.086

9. Self–protection −0.082 0.020 0.209* −0.174* −0.050 0.205* −0.666** −0.686**

Importance rating (own)

10. Desire 0.373** 0.290** −0.032 0.378** 0.367** 0.062 0.256** 0.011 −0.195*

11. Obligation 0.409** 0.389** 0.189* 0.296* 0.297** 0.118 −0.030 0.237** −0.200* 0.416**

12. Self–protection 0.087 0.214** 0.347** 0.030 0.175* 0.341** −0.299** −0.211* 0.376** 0.068 0.096

13. Punishment 0.053 0.046 −0.155 −0.090 0.097 −0.093 0.145 −0.085 −0.042 0.199* 0.095 −0.212*

14. Authority 0.151 0.176* −0.004 −0.224** 0.138 −0.071 0.118 0.073 −0.141 0.174* 0.397** −0.037 0.457**

Numbers indicate bivariate Pearson Correlation.

*p < 0.05, **p < 0.01.

TABLE 8 | Descriptive data for the belief of the protagonist’s motivation—Chinese and American participants.

Face mask mandate Social distance mandate

Motivation US China t(271) Cohen’s ds US China t(271) Cohen’s ds

M SD M SD M SD M SD

Desire 5.02 1.08 4.94 0.89 0.68 0.082 4.96 1.16 4.89 1.02 0.53 0.064

Obligation 5.11 1.09 5.37 0.67 −2.37* −0.287 5.00 1.25 5.23 0.75 −1.81 −0.219

Self–protection 5.25 1.08 5.69 0.54 −0.42*** −0.507 5.22 1.10 5.63 0.62 −3.70*** −0.448

*p < 0.05, ***p < 0.001.

FIGURE 4 | Study 2—the importance ratings of desire and obligation motivation for wearing face masks (left) and keeping social distance (right) for American and

Chinese participants. Error bars denote 95% confidence intervals of the mean.

motivations and those of others for compliance with
COVID-19 public health guidance. Across all the measures,
the standard emphasis on the desire to protect others

relative to the obligation to the community was greater
among the United States participants than among the
Chinese participants.
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TABLE 9 | Descriptive data for Chinese and American participants’ own motivations.

Relative importance Importance rating

Motivation US China t(271) Cohen’s ds US China t(271) Cohen’s ds

M SD M SD M SD M SD

Desire 30.19 16.48 23.96 12.45 3.52** 0.425 5.07 0.95 4.78 0.85 2.65** 0.319

Obligation 21.77 15.56 23.56 12.76 −1.04 −0.125 4.84 1.03 5.27 0.75 −3.98*** −0.481

Self–protection 48.04 23.16 52.47 17.04 −1.80 −0.217 5.26 1.01 5.74 0.58 −4.76*** −0.575

Punishment 2.79 1.52 3.35 1.41 −3.15** −0.381

Authority 3.73 1.52 4.11 1.45 −2.13* −0.258

*p < 0.05, **p < 0.01, ***p < 0.001.

FIGURE 5 | Study 2—the relative importance of desire and obligation

motivation for the self for American and Chinese participants. Error bars

denote 95% confidence intervals of the mean.

DISCUSSION

This study investigated a hypothesis regarding cultural variation
in beliefs about prosocial motivations for compliance with
COVID-19 public health guidance. In two studies, we found
that the relative emphasis on the desire to protect others rather
than the obligation to the community as an explanation for
compliance was greater among the United States participants
than the Chinese participants. We observed this pattern for
explanations of both own motivations and those of others for
compliance with both social distancing and face mask mandates.

The account of this pattern emphasizes the distinction
between cultural-ecological affordances for ontological
experience—in terms of embeddedness and interdependence vs.
abstraction and independence—that are prominent in Chinese
and American settings, respectively (Markus and Kitayama,
1991; Markus et al., 1997). In the cultural ecologies of abstracted
independence that constitute everyday life in many United States
settings, an ontological experience as a bounded entity abstracted
from context is associated with an experience of the motivation
for behavior in terms of personal desire and choices. In the
cultural ecologies of embedded interdependence prominent in
many Chinese settings, the ontological experience as a relational

FIGURE 6 | Study 2—the importance rating of desire and obligation

motivation for the self for American and Chinese participants. Error bars

denote 95% confidence intervals of the mean.

node embedded in context is associated with an experience of
the motivation for behavior in terms of social expectations and
obligation. Having observed hypothesized differences in the
comparison of the participants from Chinese and United States
settings, a desirable next step will be to determine whether
these differences generalize to other cultural ecologies of
embedded interdependence (e.g., African settings and rural
areas) and abstracted independence (e.g., European countries
and urban areas).

Patterns Across Studies
Although the results across studies provided consistent support
for the primary hypothesis, they also revealed interesting
differences. For example, consistent with the idea of self-serving
bias in attributions, the participants in both settings indicated
greater relative importance of self-interest motivation in the case
of others (Study 1, Table 3) than self (Study 2, Table 9). Similarly,
they appeared to rate prosocial motivation as less important
but (at least among the United States participants) self-interest
as more important, as an explanation for compliance of others
(Study 1, Table 4) than the compliance of self (Study 2, Table 9).

The other interesting pattern of variation across studies
concerns a difference in important ratings of different prosocial
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motivations as an explanation for the behavior of others.
Whereas, the Chinese participants consistently rated obligation to
the community significantly more important than desire to protect
others, patterns of ratings for the United States participants varied
across the studies. Specifically, the United States participants
rated desire to protect others significantly more important than
obligation to the community as an explanation for compliance of
self and others with general public health guidelines in Study 1
(Tables 4, 9 and Figures 2, 6), but they rated obligation to the
community slightly but not significantly more important than
desire to protect others as an explanation for compliance of others
with mandates concerning both face masks and social distancing
in Study 2 (Table 8 and Figure 4). Whether this pattern reflects
differences in language used to describe the target of compliance
(i.e., guidelines vs. mandate), increased importance of obligation
as the pandemic progressed over time, or simply a form of
random variation remains a question for further study.

The third interesting pattern concerns correlations between
importance ratings for different motivations. Contrary to the
secondary hypothesis (footnote 1), we did not observe stronger
associations between ratings for obligation to the community
and desire to protect others for the Chinese compared with
the United States participants. Instead, we observed different
patterns of relationship between ratings for obligation to
the community and the other motivations across settings.
The United States participants appeared to respond to all
motivational sources in an undifferentiated, categorical fashion,
such that importance ratings for obligation to the community
were significantly associated with ratings for all othermotivations
(desire to protect others, self-protection, concern for punishment,
and obedience to authority) except for concern for punishment
in Study 2 (Tables 1, 6). In contrast, importance ratings for
obligation to the community among the Chinese participants
were more narrowly associated only with ratings for desire to
protect others and not with ratings for self-protection, concern
for punishment, and (except for Study 2) obedience to authority
(Tables 2, 7). Whether this pattern reflects the compatibility of
desire and obligation in the context of COVID-19 or generally
stronger motivation to comply with public health guidance
among the United States participants remains a matter for
further investigation.

Limitations and Future Directions
One limitation of these studies concerns demographic differences
between the Chinese and the United States samples. Although
we recruited samples in both settings from a large online
subject pool, the Chinese samples were younger than the
United States samples. Accordingly, it remains possible that
observed variation in motivations between two countries is a
product of this demographic difference, which is irrelevant to
the theoretical interest of the authors in cultural ecologies of
abstracted independence and embedded interdependence. To
some extent, we ruled out this alternative explanation by showing
that the observed results remained significant after including
demographics as covariates. However, future studies with larger,
more representative, and similar-aged samples can provide more
conclusive results.

Another relevant limitation concerns differences in the
trajectory of the pandemic across the two countries. At the time
we conducted the studies, China had mostly recovered from
the impact of COVID-19, was reporting very few new cases,
and had relaxed many public health restrictions. In contrast,
the United States was still reporting steady increases in new
cases and heavily emphasized the importance of COVID-19
public health measures. One might speculate that motivations
for compliance might vary at different phases of the COVID-
19 pandemic. For example, obligation motivations may play
a greater or lesser role when the threat of infection is high.
To address this issue, we asked the participants in Study 2 to
anticipate their motivations for compliance with measures in
the future waves of COVID-19 infections. Although the results
again revealed hypothesized patterns, a more definitive test of
hypotheses awaits an opportunity to investigate explanations
for compliance across settings at similar phases of the
COVID-19 pandemic.

Finally, perhaps the most important limitation of these studies
is that we examined belief about own motivations and those of
others for compliance with COVID-19 measures. We did not
attempt to assess actual motivations for compliance. If beliefs
about the importance of different motivations reflect reality,
then these results suggest an interesting hypothesis that actual
motivations for compliance vary across settings. Accordingly,
one might anticipate that activation of desire (compared with
obligation) motivation would promote compliance with COVID-
19 measures more effectively in United States settings than
Chinese settings. The important implication is that attempts to
motivate compliance with public health guidance by emphasizing
the desire to protect others may be relatively more effective
than appeals to the obligation in United States settings, but
the reverse may be true in Chinese settings. This constitutes
an important direction for future research with profound
practical implications.

Conclusions
A core contribution of a cultural psychology analysis is to
denaturalize the WEIRD ways of being that dominant forms of
psychological science tend to interpret as just-natural features
of the human organism (e.g., Adams and Kurtiş, 2018). This
study applies this perspective to the topic of prosocial motivation.
Dominant or hegemonic perspectives of psychological science
tend to portray the desire to protect others as a superior
expression of prosocial motivation that explains compliance
with public health guidance better than social obligation.
In contrast, the results of this study are consistent with
the proposition that the dominant valorization of personal
desire and relative denigration of social obligation is not a
reflection of natural human tendencies but instead reflects the
basis of psychological science in WEIRD cultural ecologies
that promote an experience of independence and abstraction
from context.

By denaturalizing the WEIRD patterns that dominant
perspectives portray as natural, a cultural psychology perspective
helps to problematize those supposedly natural patterns, which
prompts consideration of drawbacks that often remain obscure
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in dominant accounts. With respect to compliance with public
health guidance during the COVID-19 pandemic, the current
studies suggest an explanation for the association between
the spread or severity of COVID-19 and cultural-ecological
forces associated with the experience of abstracted independence
(e.g., relational mobility) (Salvador et al., 2020; see also
Webster et al., 2021). In particular, the experience of abstracted
independence may inhibit the development of obligation-
based motivation that is important to mobilize support for
public health mandates. A conclusive test of this idea awaits
future research.

More generally, a cultural psychology perspective on the
COVID-19 pandemic helps to illuminate the public health
costs from the neoliberal individualist lifeways characteristic
of WEIRD modernity (Adams et al., 2019). These lifeways
afford an experience of radical abstraction from context and
a sense of personal freedom not only to pursue authentic
desires and relations of one’s choosing but also to disinvest in
obligations, social formations, or even bodies of knowledge that
one finds burdensome, undesirable, or inconvenient. Decolonial
perspectives of cultural psychology suggest that these neoliberal
individualist lifeways are not the innocent product of cultural
development divorced from the political economy but instead
reflect the coloniality—that is, enduring effects of colonialism
on habits of mind and being (Maldonado-Torres, 2007)—
inherent in the Eurocentric modern order (Richardson, 2019).
Indeed, an influential account suggests that a primary motivation
for neoliberal individualist disinvestment from notions of
community, a civic obligation, and authoritative knowledge—
particularly in the United States settings—may be a defense of
racialized privilege and White supremacy (Metzl, 2019). Simply
put, responses to the COVID-19 pandemic suggest the extent
to which neoliberal individualist lifeways constitute a public
health emergency.
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The present research studied Chinese and Euro-Canadian students during the COVID-
19 pandemic, focusing on their affect, optimism, well-being, and meaning in life. The
results revealed both differences and similarities across cultures. As predicted, Chinese
participants reported more positive affect and less negative affect, higher optimism,
higher state psychological well-being, and higher meaning presence, compared to Euro-
Canadian participants. The findings were replicated after a week’s delay. Analyses on
longitudinal data showed that state optimism, state well-being, and meaning presence
influenced one another over time. These variables also mediated the cultural differences
in one another. These results are consistent with cultural work on naïve dialecticism
and non-linear lay theory of change. Results also demonstrate underlying relationships
among the constructs that are common to both cultural groups. Broadly, the present
research highlights the impact of culture on people’s response to challenging life
situations and the mechanisms underlying these cultural differences.

Keywords: COVID-19, state well - being, meaning in life, optimism, culture

CULTURAL DIFFERENCES IN PEOPLE’S PSYCHOLOGICAL
RESPONSE TO COVID-19

Since December 2019, a new form of coronavirus has turned the world upside down. The pandemic
has not only caused mass quarantines and deaths, but also generated high levels of stress due to fear
of the virus and physical/social isolation. In Asia, divorce rates have skyrocketed unexpectedly,
allegedly due to couples becoming fed up with each other from experiencing extended self-
quarantine (Prasso, 2020; Sun, 2020). Travel bans, panic buying, and the closure of public spaces
have all contributed to giving the world a harmful upsurge of stress and negativity, making the
pandemic’s effects worse than they already are.

Despite all the difficulties and challenges presented by the pandemic, people are trying to react
positively. Some people have taken the pandemic as an opportunity to bond with their families
and friends, while others are reacting positively by offering help to their communities. These
observations are in line with various ways of constructive coping, such as reacting positively
to significant stressors (Dyer and McGuinness, 1996; Sinclair and Wallston, 2004), imbuing the
future with a positive outlook (Scheier and Carver, 1985; Dember et al., 1989), and extracting
positive meanings from bad experiences (Masten et al., 1990; O’Leary and Ickovics, 1995). The
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present research examines people’s psychological responses
during the pandemic from a cross-cultural perspective,
comparing Chinese and Euro-Canadian students. This research
question was motivated by prior work, which revealed the role
of culture in the way people think about and understand the
world (e.g., Peng and Nisbett, 1999; Ji et al., 2001; Lee et al.,
2020), with implications for how they respond to highly aversive
events. Applying such cultural differences to the context of
COVID-19 suggests that compared to Euro-Canadians, Chinese
may be more inclined to react to the pandemic with positivity in
terms of optimism, well-being, and meaning in life, compared to
Euro-Canadians. We discuss these constructs in turn.

Optimism and Culture
Under the threat of a life-changing event, such as a pandemic,
how do people brighten the seemingly dim future? What
mental processes are in operation when people manage
to keep their hopes high? These questions are related to
optimism, which is typically known as the positive expectations
people have about the future (Scheier and Carver, 1985;
Dember et al., 1989). In the literature, optimism has been
conceptualized and measured as a stable trait assumed to
change little over time (e.g., Scheier and Carver, 1992, 2018).
This assumption, however, has been challenged by recent
research with a state view of optimism, which assumes that
people’s expectations about the future are fluid, subject to
environmental cues, context-specific, and thus malleable in
response to salient reminders (Millstein et al., 2019). In this
view, state optimism may fluctuate in the context of the COVID-
19 pandemic.

As a psychological construct, optimism has been shown to
play a key role in well-being. For example, people who are
optimistic are less likely to use alcohol (Wray et al., 2013) or
drugs (Carvajal et al., 1998) than people who are not optimistic.
When times are tough, optimism has been shown to predict a
host of favorable emotional and behavioral outcomes, including
problem-focused coping (Friedman et al., 1992; Fournier et al.,
2002), positive reappraisal (Slattery et al., 2017), active goal
pursuit (e.g., Carver et al., 1983), and health-enhancing behaviors
(Robbins et al., 1991). On the flipside, optimism is negatively
associated with distress emotions (Aspinwall and Taylor, 1992),
PTSD symptoms (Frazier et al., 2011) and suicidal behaviors
(Fawcett et al., 1987).

In principle, optimism has to do with positive anticipations
when things go wrong. That is, people who are optimistic tend
to have the anticipation that a situation, no matter how dark it
feels at the moment, will eventually be replaced by a brighter
outcome. Such a view is highly congruent with the non-linear
theory of change (Ji et al., 2001; Ji, 2008) common in East
Asian cultures, which assumes that everything in the world is in
constant transformation between negativity and positivity, like
the waxing and waning of the moon. Cultural differences in
optimism are also compatible with naïve dialecticism (Peng and
Nisbett, 1999), a mental pillar of reasoning in East Asian cultures
which assumes that contradictions are the foundation of life.
Through the window of naïve dialecticism, life events, no matter
how bad, would always contain the seed of good, and vice versa.

Both the non-linear theory of change and naïve dialecticism have
been shown to be stronger among Chinese than among North
Americans (see Spencer-Rodgers et al., 2010a for a review).

In line with this claim, past work has shown that non-
linear thinking Chinese participants were more likely to
appraise the SARS outbreak with optimism and positive
thinking—for example, they reported more positive changes
to their lives—compared to Euro-Canadian participants who
assumed linearity in change (Ji et al., 2004). Furthermore,
cultural differences in optimism may have to do with
the fact that suffering in life is construed more positively
by Chinese than by Euro-Canadians (Ji et al., 2020),
corresponding to the themes of Buddhism and Taoism in
East Asian cultures (Ji et al., 2010). Furthermore, Ji et al.
(2021) have shown that Chinese participants were more
optimistic than Euro-Canadians in response to negative
events, traceable to cultural differences in the non-linear
theory of change.

In sum, optimism is associated with a wide range of
mental, emotional, and behavioral outcomes, many of which
are beneficial for people who are going through life adversities.
Drawing from past research, we hypothesized that in the
context of the COVID-19 pandemic, Chinese participants would
feel more optimistic than would Euro-Canadian participants
(Hypothesis 1). Optimism aside, would culture play a role in
other responses to life adversities, such as the recognition of
meaning in life and psychological well-being?

Meaning in Life and Culture
When people are faced with adversities, finding meaning in life
can contribute to optimism. At a broad level, meaning in life
has been discussed under the grand theme of purposefulness
(e.g., Battista and Almond, 1973; Klinger, 1977). At a more
concrete level, meaning is manifested in the awareness of
purposes or significance (Ryff and Singer, 1998) from the
environment that are otherwise hidden from view. For example,
a person bound to a wheelchair may discover the presence of
meaning by turning to art. Likewise, instead of dwelling on
the bad side of the COVID-19 pandemic, some people may
come to recognize new meaning in life through new hobbies,
unexplored career paths, tighter bonds with loved ones, or the
appreciation of nature.

The recognition of meaning often involves the discovery of
new perspectives. Life adversities may feel less painful when
a person manages to take a step back from the problems at
hand, understand them in a broader context, and integrate
new perspectives with old ones. Deriving meaning through
different perspectives is a key ingredient of wisdom, according to
empirical scientists (e.g., Baltes and Staudinger, 2000; Grossmann
et al., 2013) as well as philosophers. In particular, Taoism and
Buddhism are known for their emphasis on perspectives as
a source of wisdom (Yamamoto, 1998; Birren and Svensson,
2005). Knowledge makes people smart, but to be wise, one
must go beyond the surface of things, attend to a broader
context for underlying trends, and generate new interpretations
from multiple perspectives, even if they contradict one another.
The acquisition of new meaning through contexts, trends, and

Frontiers in Psychology | www.frontiersin.org 2 July 2021 | Volume 12 | Article 636062173

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


fpsyg-12-636062 July 5, 2021 Time: 19:33 # 3

Yap et al. Culture, Optimism, Meaning, and Wellbeing During COVID-19

perspectives is consistent with naïve dialecticism and the non-
linear theory of change – both of which are more prevalent
in East Asian than North American cultures (e.g., Peng and
Nisbett, 1999; Ji et al., 2001; Ji, 2008). This claim is supported by
empirical work. For example, studies have shown that compared
to North Americans, East Asians tend to have a greater focus on
contextual information (Morris and Peng, 1994; Ji et al., 2000),
a wider mental frame for temporal patterns and trends (Ji et al.,
2009, 2019), and a stronger tendency for perspective-taking (e.g.,
Cohen et al., 2007; Wu and Keysar, 2007). The awareness for
unapparent information, such as seeing positive meaning in a
negative situation (e.g., fights between a couple can get them to
know each other better) or finding insight in the mundane (e.g.,
the awe of nature through gardening), is also more common
in East Asian than North American cultures (Ji et al., 2004,
2020; Grossmann et al., 2014, 2016). All these findings seem
to suggest cultural differences in finding meaning when life is
troubled by adversities.

Research has shown positive connections between trait
optimism and meaning in life. For example, optimism has
been shown to predict meaning in life (Kealy et al., 2020).
Trait optimism facilitates subjective well-being and good health
(Wrosch and Scheier, 2003). Likewise, finding meaning in
life positively predicts optimism, which in turn increases
psychological well-being (Ho et al., 2010). The association
between meaning in life and optimism is found in Asian
Americans and European Americans (Yu and Chang, 2019), and
in young and older adults (Krause, 2003). Thus, the relationship
between optimism (as a trait, at least) and meaning in life seems
to be bidirectional, although most of these findings were based on
cross-sectional research and trait measures of optimism.

Optimism is also consistently associated with psychological
well-being. In a longitudinal study, Daukantaite and Bergman
(2005) examined participants’ optimism at age 13 and their
subjective well-being at age 43. Results showed that measures
of optimism at an early age consistently predicted subjective
well-being at later stages in life, suggesting that the role of
optimism in well-being is robust and stable over time. Numerous
other studies have revealed similar patterns (e.g., Scheier and
Carver, 1992; Halama and Dedova, 2007; Ho et al., 2010),
demonstrating associations between optimism and a host of
benefits, including subjective well-being (Aglozo et al., 2019) and
conceptually related constructs such as positive affect (Carver
et al., 2010) and life satisfaction (Duffy et al., 2013). Well-
being and its relationship with culture will be discussed in
greater details below.

In sum, the tendency to view the future in a positive light
may promote people’s well-being and a sense of meaning in
their lives as the COVID-19 pandemic looms over the world.
Success in finding meaning often stems from the tendency to
examine an existing event from new perspectives. Such tendency
may be more apparent among East Asians than among North
Americans, as past findings suggest. Applying these findings to
context, one may expect a stronger inclination to find meaning
in the COVID-19 pandemic among Chinese participants than
among Euro-Canadian participants (Hypothesis 2). Considering
that optimism, meaning in life, and well-being are intertwined

and that cultural differences are expected in optimistic response
to the pandemic, one may also expect cultural differences in
meaning and well-being.

Psychological Well-Being and Culture
People who feel hopeful when things go wrong, appreciate the
good sides in bad, or see new meaning when there seems to
be none, should, in principle, enjoy greater psychological well-
being than people who do not. What does the literature say about
this? For decades, psychological well-being has been recognized
as one of the most crucial constructs of social life, studied by
psychologists in multiple fields. In one approach, typically known
as the hedonic approach, well-being concerns the extent to which
one feels happy or satisfied with life. This approach essentially
involves the attainment of pleasure and avoidance of pain,
manifested in positive and negative emotions (Ryan and Deci,
2001; Diener, 2009). In another approach, typically known as the
eudaimonic approach, well-being concerns the ability to strive for
true potentials and life achievements. This approach essentially
involves personal growth through the pursuits of wisdom and
virtues, and is closely related to finding meaning in life (Ryff and
Keyes, 1995; Ryan and Deci, 2001). Both approaches emphasize
different aspects of well-being and, together, they represent a
good and fulfilling life that is worth living.

But what constitutes a good, fulfilling life? It depends on who is
asking. For example, prior work has revealed cultural differences
in the hedonic component of well-being, operationalized by the
experience of positive affect. Results showed that while positive
affect is generally appealing to everyone, culture does play a role
in the kinds of positive affect people find as important or ideal
for well-being. For example, North Americans are known for
their emphasis on self-centered affect (e.g., pride, anger), or affect
that concerns the attributes of the self, whereas East Asians tend
to emphasize other-centered affect (e.g., respectful, shame), or
affect that stems from significant others (Chow and Berenbaum,
2012). Hedonic differences in well-being are typically linked
to the awareness for social contexts, more prevalent in East
Asian than North American cultures (Nisbett, 2003). From other
work, we also learn that affective experiences and well-being
may have to do with the cultural assumptions people have about
the world. For instance, unlike many North Americans, East
Asians tend to perceive affective experiences and well-being
as fluid, impermanent, and always changing, compatible with
naïve dialecticism and a non-linear view of the world (Uchida
and Kitayama, 2009). Similar observations have emerged from
other studies (e.g., Miyamoto and Ma, 2011; see also Spencer-
Rodgers et al., 2010a). These perspectives suggest that positive
and negative affect need not be on the two ends of a continuum;
the presence of one does not imply the absence of the other.
Consequently, compared to North Americans whose tend to have
polarized experience of affect (e.g., feeling happy with not sad),
East Asians are more inclined to experience the co-occurance
of opposing affect, such as feeling happy and unhappy at the
same time (e.g., Bagozzi et al., 1999; Kitayama et al., 2000; Napa
Scollon et al., 2005; Spencer-Rodgers et al., 2010b). This body of
work is consistent with cultural differences in well-being, with
East Asians more likely to perceive negativity as the seeds of

Frontiers in Psychology | www.frontiersin.org 3 July 2021 | Volume 12 | Article 636062174

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


fpsyg-12-636062 July 5, 2021 Time: 19:33 # 4

Yap et al. Culture, Optimism, Meaning, and Wellbeing During COVID-19

positivity (e.g., Ji et al., 2001), respond to negative events with
flexibility (Cheng, 2009), or, more generally, “finding the good
in the bad” (Spencer-Rodgers et al., 2010a), relative to North
Americans. Collectively, these findings forge links with other
research showing that the thinking style of East Asians may dilute
the negative impacts of stressful events and contribute to how
pleasant, positive, or satisfied they feel about the stressful events
(Ji et al., 2001; Hou et al., 2003).

Another common measure for psychological well-being
focuses less on affective experiences per se and more broadly on
the things that make a life good, satisfying, fulfilling, and worth
living for. Is well-being nothing but a large bag of positivity? Or
is it a delicate balance between happy and sad times? It depends.
To many North Americans, life is satisfying when it is imbued by
positive events. In contrast, to many East Asians, life is satisfying
when it is a good mix of happy and sad times (Oishi, 2002). These
findings resonate with other work (Ji et al., 2001), showing that
Euro-Americans expected life happiness to follow a linear trend,
whereas Chinese expected life happiness to change in a nonlinear
way – to them, happiness and unhappiness transform to each
other over time. Together, these findings highlight the impact of
culture on well-being, in terms of what it constitutes and how it
is manifested during challenging times.

To the extent that optimism is a predictor of well-being,
Chinese participants should, by implication, report greater well-
being in response to the pandemic, compared to Euro-Canadian
participants (Hypothesis 2). In addition, ample research has
revealed links between optimism, meaning in life, and well-being,
conceptually and empirically (e.g., Carvajal et al., 1998; Wrosch
and Scheier, 2003; Ho et al., 2010; Wray et al., 2013; Kealy
et al., 2020). Drawing on these findings, one might expect state
optimism to predict psychological well-being and meaning in
life (Hypothesis 3). Finally, if optimism can be a source of well-
being and meaning, and if optimism varies across cultures (e.g.,
Ji et al., 2004, 2020, 2021), then state optimism may mediate
cultural differences in psychological well-being and meaning in
life (Hypothesis 4).

The Present Research
The present research aimed to unpack the connections among
culture, optimism, psychological well-being, and meaning in life
in the context of the COVID-19 pandemic. We conducted a
cross-cultural study with over 500 Euro-Canadian and Chinese
participants. In the study, all participants were instructed
to complete the survey twice—about one week apart—but
not everyone completed both surveys. The purpose of the
longitudinal design is twofold: (1) to test the reliability of the
findings, and (2) to investigate the relationships among variables
across time and across cultures.

Prior cultural work has shown that East Asian and North
American cultures are characterized by distinct assumptions
about the world. Dialecticism and non-linearity are more central
to the thinking styles of East Asians, such as Chinese, relative to
the thinking styles of North Americans, such as Euro-Canadians
(e.g., Peng and Nisbett, 1999; Ji et al., 2001). These findings
suggest that Chinese should be more likely to see the silver lining
of the pandemic, compared to Euro-Canadians. If so, Chinese

participants would be more likely to respond to the pandemic in
a positive way (i.e., more optimistic, better psychological well-
being and higher meaning in life), relative to Euro-Canadian
participants. No specific predictions were made about trait
optimism given the mixed evidence in the literature1.

In summary, we aimed to examine the following predictions:

Hypothesis 1: Chinese participants should have higher state
optimism than Euro-Canadian participants.

Hypothesis 2: Chinese participants would report better
psychological well-being and higher meaning in life than
Euro-Canadian participants.

In addition, given the empirical links between state optimism,
psychological well-being, and meaning in life, we also examined
the following predictions:

Hypothesis 3: State optimism may predict psychological
well-being and meaning in life.

Hypothesis 4: State optimism may mediate cultural
differences in psychological well-being and meaning in life.

While cross-sectional data can be used to examine these
predictions, longitudinal data have the unique advantage of
capturing whether, and to what extent, different variables may
predict each other or mediate cultural differences over time.
Thus, we will address the first two predictions with cross-
sectional data and the last two predictions with longitudinal data.

METHOD

Participants
The present study was conducted in late March and early April
2020, a time when Canada and China were impacted by the
pandemic. At Time 1, 293 Euro-Canadians (242 women, 50
men and one other; Mage = 20.66, SDage = 3.72) from Queen’s
University in Kingston, Canada, and 266 Chinese (220 women
and 46 men; Mage = 19.88, SDage = 1.07) students from the Central
China Normal university in Wuhan, China2, completed the study.
A week later at Time 2, 243 Euro-Canadians (205 women, 37
men, and 1 other) and 240 Chinese (201 women and 39 men)

1The empirical picture of cultural differences in trait optimism is less coherent. On
the one hand, research using standard measures of trait optimism (e.g., Extended
Life Orientation Test; Chang et al., 1997) have shown that Euro-Americans are
more optimistic compared to East Asians (Chang, 1996). Similar conclusions
(Heine and Lehman, 1995; Lee and Seligman, 1997) appeared in other work with
different measurements (e.g., attributional styles, scenarios). On the other hand,
no cultural difference in optimism was observed in some studies (Ji et al., 2004; see
Fischer and Chalmers, 2008 for a meta-analysis). Possible explanations have been
proposed, including the cultural meanings of optimism (Lai and Yue, 2000), multi-
faceted nature of the construct (Ji et al., 2004), presence of confounds (Chang,
1996), and the impacts of contextual information (Ji et al., 2004, 2021). In light
of these discussions, we were unable to make specific predictions about cultural
differences in trait optimism but decided to include it for the sake of completion.
2During the time of the study, both locations were under quarantine.
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completed similar measures. Among the participants, 223 Euro-
Canadians (188 women, 34 men, and 1 other) and 235 Chinese
(196 women and 39 men) did the study at both times3.

All participants completed the study in their native language.
The study material was first developed in English, and then
translated into Chinese. Two bilingual researchers verified the
translation to ensure its equivalence across language.

Measures and Procedure
Participants completed the study online via Qualtrics. At each
time, they reported their current affect, psychological well-being,
optimism, and meaning in life. Due to time constraints, fewer
measures were included at Time 2. Time 1 testing included the
following measures4:

(1) Current affect: Participants reported (0 = not at all,
9 = very) how distressed, scared, anxious, worried, angry,
depressed, nervous, hopeless, relaxed, and happy they were
feeling “overall these days” during the pandemic. Six of
these items were selected from the affect measures used in
Bruehlman-Senecal et al. (2016), in addition to four items
we added (distressed, hopeless, worries, relaxed). These
items were chosen because of their relevance to people’s
responses to the pandemic. Current affect was measured
so that we could gain a general picture of participants’
psychological state or a proxy of their well-being.

(2) Optimism: State optimism was measured with the State
Optimism Measure (SOM-7; Millstein et al., 2019) and trait
optimism with the revised Life Orientation Task (LOT-
R; Scheier et al., 1994). The SOM-7 contains 7 items that
captured participants’ tendency to feel positive about the
future (e.g., “At the moment, I expect more to go right
than wrong when it comes to my future”). The LOT-R
includes 6 test items that capture participants’ general
expectations about the future (e.g., “In uncertain times
I usually expect the best”). For both scales, participants
indicated (1 = strongly disagree, 5 = strongly agree) their
endorsement of each item.

(3) Well-being: Participants completed two measures of well-
being, one being the adapted WHO-Ten Well-Being index
(Bech et al., 1996) and the other being the Satisfaction
with Life Scale (SWLS; Diener et al., 1985). The adapted
WHO-Ten index measured state-like well-being with 10
items, focusing on “the absence of negative symptoms (i.e.,
anxiety, depression) and the presence of positive symptoms
(e.g., energy)” (Cooke et al., 2016, p. 743). Participants
rated (0 = not at all, 7 = very much) how they felt at
the moment (e.g., “I feel happy, satisfied or pleased with
my personal life.”). The measure aligns with the hedonic
component of well-being, centering around positive and

3Participants were asked to generate a unique ID, which was used to match
their data across time. Unfortunately, some participants at Time 2 did not follow
instruction or provided a different ID and, thus, were not matched over time.
4We also measured resilience with the 4-item Brief Resilience Coping Scale
(Sinclair and Wallston, 2004). Unfortunately, the scale had low internal
consistency and did not establish measurement invariance across cultures, and
thus was excluded from the report in this paper. See details in the Supplementary
Material.

negative feelings. SWLS measured the global perception
of life with 5 items, with participants rating (1 = strongly
disagree, 7 = strongly agree) the extent to which they were
satisfied with their lives in general (e.g., “In most ways my
life is close to my ideal”). In sum, the WHO index measured
participants’ state well-being while SWLS measured their
general perception of well-being.

(4) Meaning in life: Participants rated (1 = absolutely untrue,
7 = absolutely true) the extent to which they perceived
meaning in life with the Meaning in Life Questionnaire
(Steger et al., 2006). The scale includes 10 items, measuring
the presence of meaning (e.g., “My life has a clear sense
of purpose”) and search for meaning (e.g., “I am seeking a
purpose or mission for my life”) respectively.

About a week later at Time 2, participants completed the same
measures as at Time 1, except LOT-R.

RESULTS

We included all participants for cross-sectional analyses. For
cross-time analyses, we included only participants who provided
data at both time points.

As seen in Table 1, the zero-order correlations across cultural
groups are consistent with prior work. For example, when all
participants were analyzed regardless of culture, state optimism,
well-being, and meaning in life were all positively correlated
with one another.

Next, we examined cultural differences in current affect,
optimism, psychological well-being, and meaning in life. Results
at Time 2 fully replicated results at Time 1. Then we tested how
the key variables of interest (e.g., optimism, psychological well-
being, and meaning in life) were related to one another over time.
Degrees of freedom varied due to occasional missing data.

We have conducted measurement invariance tests and
established partial measurement scalar invariance for state
optimism, state well-being, and meaning presence (see details in
the Supplementary Material). Cross-cultural comparisons based
on invariant items showed similar patterns of results as those
based on full scale items. The latter are reported in the paper,
while the former can be found in Supplementary Material.

Cultural Differences in Each of the
Variables
Culture and Current Affect
We averaged ratings of current affect into two composites, one
for positive affect (αCA = 0.70 and αCH = 0.68) and the other for
negative affect (αCA = 0.93 and αCH = 0.92). At Time 1, Chinese
participants reported higher positive affect (M = 5.14, SD = 1.58)
than Euro-Canadian participants (M = 4.60, SD = 1.61), F(1,
557) = 16.28, p < 0.001, η2

p = 0.03, and lower negative affect
(M = 3.96, SD = 1.75) than Euro-Canadian participants (M = 4.43,
SD = 1.96), F(1, 557) = 9.04, p = 0.003, η 2

p = 0.02.
At Time 2, we averaged ratings of positive affect into one

composite (αCA = 0.69 and αCH = 0.78), and negative affect
into another (αCA = 0.93 and αCH = 0.94). Results showed that
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TABLE 1 | Correlation among main variables.

Measures 1 2 3 4 5 6 7

Euro-Canadians

(1) State Optimism T1 —

(2) State Well-being T1 0.76** —

(3) SWLS T1 0.65** 0.61** —

(4) Meaning Presence T1 0.55** 0.52** 0.45** —

(5) State Optimism T2 0.73** 0.59** 0.58** 0.47** —

(6) State Well-being T2 0.63** 0.67** 0.49** 0.41** 0.70** —

(7) SWLS T2 0.56** 0.54** 0.78** 0.45** 0.66** 0.67** —

(8) Meaning Presence T2 0.52** 0.50** 0.47** 0.80** 0.54** 0.50** 0.51**

Chinese

(1) State Optimism T1 —

(2) State Well-being T1 0.57** —

(3) SWLS T1 0.47** 0.60** —

(4) Meaning Presence T1 0.50** 0.52** 0.39** —

(5) State Optimism T2 0.74** 0.50** 0.40** 0.46** —

(6) State Well-being T2 0.39** 0.56** 0.49** 0.43** 0.54** —

(7) SWLS T2 0.33** 0.46** 0.66** 0.36** 0.49** 0.65** —

(8) Meaning Presence T2 0.42** 0.45** 0.38** 0.67** 0.54** 0.55** 0.53**

T1,Time 1; T2,Time 2; SWLS,Satisfaction with Life Scale. **p < 0.001.

at Time 2, Chinese participants reported higher positive affect
(M = 5.39, SD = 1.47) than Euro-Canadian participants (M = 4.87,
SD = 1.50), F(1, 481) = 15.02, p < 0.001, η2

p = 0.03, and
lower negative affect (M = 3.57, SD = 1.73) than Euro-Canadian
participants (M = 4.13, SD = 1.90), F(1, 481) = 11.35, p = 0.001,
η2

p = 0.02. These results are in line with the distinct assumptions
people have about affective experiences (e.g., Miyamoto and Ma,
2011), their states of well-being in response to the pandemic,
and their views about negative events in life (e.g., Ji et al., 2001;
Oishi, 2002).

Culture and Optimism
Was optimism higher among Chinese than Euro-Canadian
participants (Hypothesis 1)? State optimism was computed by
averaging the ratings of all items on the State Optimism Measure
at Time 1 (αCA = 0.91 and αCH = 0.87) and at Time 2 (αCA = 0.91
and αCH = 0.89), respectively.

As expected, Chinese participants reported higher state
optimism (M = 3.51, SD = 0.70) than Euro-Canadian participants
(M = 3.34, SD = 0.83) at Time 1, F(1, 556) = 6.70, p = 0.010,
η2

p = 0.01. At Time 2, Chinese participants (M = 3.49, SD = 0.68)
also scored higher than Euro-Canadian participants (M = 3.32,
SD = 0.83), F(1, 481) = 6.00, p = 0.015, η 2

p = 0.01.
Trait optimism was only measured at Time 1 using LOT-R

(αCA = 0.83 and αCH = 0.62). The scale did not establish measure
invariance across cultures, and thus no meaningful comparison
could be made across the two culture groups (see specific results
in the Supplementary Material).

Culture, Psychological Well-Being, and Meaning
Were psychological well-being and meaning in life higher among
Chinese than Euro-Canadian participants (Hypothesis 2)? As a
measure of state well-being, ratings of adapted WHO items were

averaged at Time 1 (αCA = 0.91 and αCH = 0.86) and at Time 2
(αCA = 0.91 and αCH = 0.88), respectively.

Chinese (M = 3.48, SD = 0.94) scored higher than Euro-
Canadians (M = 2.83, SD = 1.25) on state well-being at Time
1, F(1, 557) = 47.81, p < 0.001, η2

p = 0.08. These results were
replicated at Time 2: Chinese (M = 4.30, SD = 0.97) scored higher
than Euro-Canadians (M = 3.55, SD = 1.31), F(1, 481) = 50.69,
p < 0.001, η 2

p = 0.10.
As a measure of general life satisfaction, SWLS did not

establish scalar invariance, thus no cultural comparison could be
made on this variable. For the sake of completion, we ran the
analyses and reported the results in the Supplementary Material.

The Meaning in Life Questionnaire includes two subscales:
the presence of meaning (αCA = 0.88 and αCH = 0.84 at Time
1, and αCA = 0.89 and αCH = 0.84 at Time 2) and the search for
meaning (αCA = 0.89 and αCH = 0.85 at Time 1, and αCA = 0.92
and αCH = 0.87 at Time 2).

At Time 1, Chinese (M = 4.75, SD = 0.94) reported higher
presence of meaning than did Euro-Canadians (M = 4.32,
SD = 1.30), F(1, 553) = 20.11, p < 0.001, η2

p 0.04. The two
groups did not differ in meaning search (M = 5.17, SD = 0.82
for Chinese; M = 5.07, SD = 1.18 for Euro-Canadians), F(1,
553) = 1.49, p = 0.222. Controlling for participants’ current affect,
cultural differences in meaning presence remained significant,
F(1, 551) = 11.31, p = 0.001, η 2

p = 0.02.
Time 2 showed the same pattern of results: Chinese (M = 4.69,

SD = 0.93) reported higher presence of meaning than did Euro-
Canadians (M = 4.34, SD = 1.24), F(1, 479) = 12.21, p = 0.001,
η2

p = 0.03, while the two culture groups did not differ in their
search for meaning (M = 5.09, SD = 0.84 for Chinese; M = 4.91,
SD = 1.22 for Euro-Canadians), F(1, 479) = 3.52, p = 0.061. Also,
cultural differences in meaning presence remained significant
while controlling for current affect, F(1, 477) = 4.02, p = 0.046.
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Longitudinal Effects
Did state optimism predict psychological well-being and meaning
in life (Hypothesis 3)? We examined the relationships across time.
We investigated how variables at Time 1 may predict variables
at Time 2, and how such relationships may vary across cultures.
The cross-time analyses were done based on the data from
participants who did the study at both times. We ran a series of
regressions, in the following format:

y2∼ y1+ x1+ culture+ x1∗culture
In the model, y2 was the outcome variable at Time 2; y1

was the same outcome variable measured at time 1 and served
as a covariate; x1 was the predictor variable at Time 1, whose
interaction effect with culture was x1∗culture. All continuous
variables were centered. Culture was coded as Canada = -0.5
and China = +0.5. We reported only significant effects in the
following analyses.

State Optimism at Time 1 Predicts State Well-Being
at Time 2
Controlling for well-being at Time 1 (b = 0.51, t = 9.66, p < 0.001),
state optimism at Time 1 positively predicted well-being at Time
2 (b = 0.28, t = 3.80, p < 0.001), and so did culture (b = 0.34,
t = 3.93, p < 0.001). In addition, the interaction of culture and
optimism was significant (b = -0.23, t = -2.05, p = 0.041). Simple
slope tests showed that optimism positively predicted well-being
for Euro-Canadians (b = 0.40, t = 4.35, p < 0.001), but the effect
was weaker and only marginally significant for Chinese (b = 0.17,
t = 1.83, p = 0.068).

State Optimism at Time 1 Predicts Meaning Presence
at Time 2
Controlling for meaning presence at Time 1 (b = 0.66, t = 19.13,
p < 0.001), state optimism at Time 1 positively predicted meaning
presence at Time 2 (b = 0.16, t = 3.02, p = 0.003). No other effect
was significant (ts < 1, ps > 0.350).

Although not part of our predictions, we also examined the
other combinations of the relationships among the three variables
(state optimism, state well-being and meaning presence) and
report them below.

State Well-Being at Time 1 Predicts State Optimism
at Time 2
Controlling for state optimism at Time 1 (b = 0.67, t = 15.47,
p < 0.001), state well-being at Time 1 positively predicted state
optimism at Time 2 (b = 0.06, t = 2.06, p = 0.040). No other effect
was significant (ts < 1, ps > 0.520).

Meaning Presence at Time 1 Predicts State Optimism
at Time 2
Controlling for state optimism at Time 1 (b = 0.68, t = 18.49,
p < 0.001), meaning presence at Time 1 positively predicted state
optimism at Time 2 (b = 0.07, t = 2.77, p = 0.006). No other effect
was significant (ts < 1, ps > 0.450).

Meaning Presence at Time 1 Predicts State
Well-Being at Time 2
Controlling for state well-being at Time 1 (b = 0.60, t = 13.58,
p < 0.001), meaning presence at Time 1 positively predicted state

well-being at Time 2 (b = 0.13, t = 2.82, p = 0.005), and so did
culture (b = 0.28, t = 3.20, p = 0.002). The interaction of culture
and meaning presence was not significant (b = 0.03, t = 0.38,
p = 0.701).

State Well-Being at Time 1 Predicts Meaning
Presence at Time 2
Controlling for meaning presence at Time 1 (b = 0.66, t = 19.39,
p < 0.001), state well-being at Time 1 positively predicted
meaning presence at Time 2 (b = 0.12, t = 3.28, p = 0.001). No
other effect was significant (ts < 1.12, ps > 0.265).

Together, these results revealed bi-directional, temporal
relationships among state optimism, well-being, and meaning
presence. For example, state optimism at Time 1 predicted
subsequent well-being and meaning presence at Time 2; meaning
presence and well-being at Time 1 predicted subsequent state
optimism at Time 2.

Cross-Time Mediation Analyses
Digging into underlying pathways, did state optimism mediate
cultural differences in psychological well-being and meaning in
life (Hypothesis 4)? Given the longitudinal nature of our data,
we conducted cross-time mediation analyses to investigate this.
That is, we examined whether state optimism at Time 1 would
mediate cultural differences in well-being or meaning presence at
Time 2. We conducted the following mediation analyses using the
lavaan package (Rosseel, 2012) in R (R Core Team, 2019). Culture
(China = 0.5, Canada = -0.5) was the independent variable.
The dependent variable was either state well-being or meaning
presence at Time 2. The mediator was state optimism at Time 1.
In each analysis, we also controlled for the same measure of the
dependent variable at Time 1.

As seen in Table 2, based on joint-significance tests (Yzerbyt
et al., 2018), state optimism at Time 1 mediated cultural
differences in state well-being and meaning presence at Time
2, respectively. Consistent with the conclusion from the joint-
significance tests, the 95% percentile bootstrap confidence
intervals for both indirect effects did not contain 0.

Next, we conducted similar mediation analyses with state
optimism at Time 2 as the dependent variable, and state
well-being and meaning presence at Time 1 as the mediator,
respectively. We found that meaning presence (but not state well-
being) at Time 1 mediated cultural differences in state optimism
at Time 2 (see Table 2 for the respective 95% percentile bootstrap
confidence intervals of the indirect effects). For completeness,
we also examined and found that (a) state well-being at Time 1
mediated the cultural differences in meaning presence at Time
2 and (b) meaning presence at Time 1 mediated the cultural
differences in state well-being at Time 2 (see the last two
rows in Table 2). We elaborate on the implications of these
findings in Discussion.

DISCUSSION

The present research found that during the pandemic (March
2020), Chinese participants reported more positive affect and
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TABLE 2 | Cross-time mediation results.

DV (Time 2) Mediator
(Time 1)

a path
(Culture →

mediator)

b path
(Mediator →

DV)

c’ path (IV →

DV controlling
for mediator)

ab (indirect
effect)

95% CI for
indirect effect

Well-being Optimism b = 0.20,
z = 2.79,
p = 0.005

b = 0.29,
z = 3.62,

p < 0.001

b = 0.33,
z = 3.92,

p < 0.001

b = 0.06,
z = 2.17,
p = 0.030

[0.01, 0.12]

Meaning Optimism b = 0.20,
z = 2.70,
p = 0.007

b = 0.16,
z = 2.99,
p = 0.003

b = -0.03,
z = -0.41,
p = 0.682

b = 0.03,
z = 2.03,
p = 0.042

[0.01, 0.07]

Optimism Well-being b = 0.69,
z = 6.67,

p < 0.001

b = 0.06,
z = 1.96,
p = 0.051

b = -0.03,
z = -0.60,
p = 0.549

b = 0.04,
z = 1.88,
p = 0.060

[0.00, 0.09]

Optimism Meaning b = 0.48,
z = 4.52,

p < 0.001

b = 0.07,
z = 2.50,
p = 0.012

b = -0.02,
z = -0.37,
p = 0.715

b = 0.03,
z = 2.22,
p = 0.026

[0.01, 0.06]

Well-being Meaning b = 0.48,
z = 4.45,

p < 0.001

b = 0.12,
z = 2.57,
p = 0.010

b = 0.28,
z = 3.27,
p = 0.001

b = 0.06,
z = 2.30,
p = 0.022

[0.01, 0.11]

Meaning Well-being b = 0.69,
z = 6.73,

p < 0.001

b = 0.12,
z = 3.32,
p = 0.001

b = -0.08,
z = -1.16,
p = 0.246

b = 0.09,
z = 2.92,
p = 0.003

[0.03, 0.15]

Optimism refers to state optimism. Well-being refers to state well-being. Meaning refers to meaning presence.

less negative affect, higher optimism, higher state well-being,
and higher meaning presence, compared to Euro-Canadian
participants. Chinese reported lower levels of general well-being
than did Euro-Canadians, compatible with some prior studies
with similar measures (e.g., Oishi, 2002). With a week’s interval
between the two tests, the results were generally stable across
time. Indeed, for each variable measured at both times, the
test-retest correlation coefficients ranged between 0.67 and 0.76
(see Table 1). Furthermore, the relationships among different
variables were stable, as similar patterns of results were observed
at both times. As expected, we found that state optimism
predicted, and mediated cultural differences in, subsequent state
well-being and meaning presence. In addition, we found that
state well-being and meaning presence also predicted subsequent
state optimism, and that meaning presence (but not state well-
being) mediated cultural differences in state optimism.

The present research shows that Chinese participants, while
reporting lower life satisfaction in general, experienced more
positive affect and less negative affect under the threat of
the pandemic, compared to Euro-Canadian participants. These
findings are consistent with prior work, which indicates that
overall life satisfaction is influenced by cultural beliefs that are
stable and chronic, whereas specific, online responses are subject
to experiential and immediate contextual influences (e.g., the ups
and downs that people are going through in their lives, Robinson
and Clore, 2002). Our results also draw links with the literature
on affective experiences (Uchida and Kitayama, 2009; Miyamoto
and Ma, 2011) and the assumptions (Ji et al., 2001; Oishi, 2002)
people have about life, satisfaction, and happiness, all of which
can vary considerably across cultures.

More broadly, our mediation analyses with the longitudinal
data (Table 2) revealed the temporal nature of key variables.
That is, each of the three variables – optimism, well-being,
meaning – at Time 1 mediated cultural differences in the other

two variables at Time 2 (except that state well-being at Time 1 did
not significantly mediate cultural differences in state optimism at
Time 2). These results, compatible with past findings (Scheier and
Carver, 1992; Wrosch and Scheier, 2003; Ho et al., 2010), have
theoretical (e.g., incorporating time as an independent variable
in theory-building) and practical (e.g., strategies for dealing with
challenging events) implications for research on culture, coping,
and health, as discussed below.

Theoretical and Practical Implications
One feature that stands out in this research is its longitudinal
design, which allows us to examine relationships among variables
in temporal sequence. In growing fields such as cultural
psychology where questions are as numerous as answers,
longitudinal designs may provide insights that may otherwise be
hidden. For example, longitudinal designs allow researchers to
model time as an independent variable (Wright, 2007). Time,
while assumed to play a role in many cultural processes (e.g.,
acculturation, lay theories of change, temporal focus, acquisition
of norms), seldom gets integrated into research designs (see
Barlett et al., 2014 for an exception). With a longitudinal
view, researchers can systematically examine time as a causal,
mediating, or moderating variable in cultural phenomena. This
approach takes a step forward from standard studies in which
cross-sectional data often capture a thin slice of fluid processes.

Furthermore, the present research reveals the mutual
influence of state optimism, well-being, and meaning presence
such that they predict one another over time. For example, state
optimism at Time 1 accounted for cultural differences in state
well-being or meaning presence at a Time 2, as state well-being
or meaning presence at Time 1 accounted for cultural differences
in state optimism at Time 2. The temporal impacts of these
constructs on one another would have fallen out of our view
if we had not collected data from the same participants at two
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different time points. The two waves of data collection were about
one week apart during the pandemic. It is unclear to what extent
the results would hold with a bigger temporal gap, which can be
examined in future research.

Our mediational results suggest that optimism can help people
go through challenges in life, leading to joy and meaning.
Likewise, in difficult times, finding joy in small things and
imbuing old routines with new purposes may result in a brighter
outlook on life. Both scenarios resonate with the literature on
health (Aspinwall and Taylor, 1992; Scheier and Carver, 1992;
Slattery et al., 2017) and the non-linear theory of change (Ji et al.,
2001, 2021). Furthermore, such reciprocal positive relationships
can potentially lead to an upward spiral of empowerment, where
state optimism, well-being, and sense of meaning perpetuate one
another for good over time. Gradually, this cycle may become
internalized, and people may be motivated to stay optimistic
and imbue themselves with wellness and meaning for a positive,
happy, and fulfilling life.

Unpacking Cultural Differences:
Conceptual Basis and Theoretical Links
The present research highlights differences in the responses
to COVID-19 among Chinese and Euro-Canadians. Observed
cultural patterns can be attributed to various cognitive and
motivational processes, which were not examined directly due to
the lack of resources during the pandemic. This is a limitation
of the present research. Empirical demonstrations would have
been more complete if we had the chance to measure naïve
dialecticism, lay theories of change, cultural tightness-looseness,
influence-adjustment motivations, and their respective roles in
our results. These processes forge a theoretical ground for the
present findings, as we discuss below.

Cross-cultural differences in optimism and well-being may
be driven by naïve dialecticism (Peng and Nisbett, 1999), which
assumes that the basis of life is full of contradictions, with good
embedded in bad and bad embedded in good. Past research has
shown that East Asians hold stronger beliefs in naïve dialecticism
than North Americans (e.g., Nisbett, 2003; Spencer-Rodgers et al.,
2010a). In particular, East Asians tend to embrace contradictions
with high tolerance, whereas North Americans tend to view
contradictions as something they should avoid in reasoning.
Consistent with naïve dialecticism, prior work has shown that
Chinese are more likely to infer the reality of things in a way
that contradicts their public appearance, compared to Euro-
Canadians (Ji et al., 2020; Lee et al., 2020). Related to naïve
dialecticism, the non-linear theory of change (Ji, 2005) refers
to the belief that the universe consists of opposing states, with
everything in it constantly shifting from one state to another
in a nonlinear fashion. For example, prosperity can change into
poverty, and poverty can turn to prosperity. East Asians tend to
hold a stronger belief than North Americans in the non-linear
development of events. When predicting the future given past
trends, Chinese participants tend to make predictions that deviate
from the original propensity of the trend (e.g., a decreasing
trend would go up), reflecting a non-linear theory of change. In
contrast, Euro-American participants tend to make predictions

that follow the propensity of the trend (e.g., a decreasing trend
would keep going down), reflecting a linear theory of change (Ji
et al., 2001, 2008).

Both naïve dialecticism and non-linear theory of change have
implications when dealing with life adversities. These theories
and beliefs, which people often take for granted thanks to cultural
learning (e.g., Hirschfeld, 1996), exemplify how things in the
world may not appear as they seem and how things may be
opposite of what they appear to be. Within good there is evil,
and beneath the surface of crisis there is opportunity for growth.
Applying naïve dialecticism and non-linear theory of change
to the context of COVID-19, one may predict that relative to
Euro-Canadians, Chinese would be more inclined to react to the
pandemic with positivity in terms of optimism, well-being, and
meaning in life. This is indeed what our data show.

Another potential factor underlying the present findings is
cultural tightness-looseness (Pelto, 1968; Gelfand et al., 2011),
or the extent to which cultures vary in their tolerance for
norm deviations and in their punishments for them. China, for
instance, is considered as a tight culture, where social norms
are closely followed and deviations from norms can easily result
in sanctions by the group (Gelfand et al., 2011; Uz, 2015). In
contrast, Canada and the U.S. are loose cultures, where most
people do not expect sanctions by the group for not following
social and cultural norms closely (Gelfand et al., 2011; Uz, 2015).
Tightness and looseness across cultures, when applied to the
current context, may provide another perspective as to why
Chinese participants responded to the pandemic more positively
than Euro-Canadian participants, as our results have shown.
Rigid norms that stemmed from the pandemic—such as lock-
down orders, masks, social distancing, and travel bans—are
undeniably inconvenient to people. But these new norms, when
viewed through the lens of tight cultures, are not as big of an issue
because people in tight cultures, such as China, are strict followers
of social norms on a regular basis. In contrast, in loose cultures,
such as Canada, where norms are guides and deviations are
common, people may have trouble adjusting to the new norms
imposed abruptly onto their lives, especially the rigid norms in
the COVID-19 pandemic that cannot be challenged. Cultural
manifestations of tightness and looseness echo past work, which
showed that East Asians are motivated to adjust themselves to
the environment outside of them, whereas North Americans are
motivated to influence the environment to fit them (Morling
et al., 2002; Morling and Evered, 2006; Tsai et al., 2007).

Naïve dialecticism, lay theories of change, tightness-looseness,
and adjustment-influence motivations are dimensions of culture
that may contribute to how people react to the pandemic and
the numerous safety rules that come with it. The respective and
collective roles of these variables in pandemic-related reactions
deserve a close look in future research, along with a broader and
more gender-balanced sample.

Beyond Negative Contexts?
The present research examined people’s responses in the context
of a negative life experience. What would happen in a positive
context? Applying cultural differences in reasoning styles, the
opposite prediction might be made for positive life experience.
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For example, gratitude involves a positive life experience, as it
represents “a felt sense of wonder, thankfulness and appreciation
for life” (Emmons and Shelton, 2002, p. 460). Due to naïve
dialecticism and non-linear theory of change, East Asians
may generate negative responses while feeling gratitude. This
prediction corresponds to cultural work on emotional complexity
(Goetz et al., 2008; Miyamoto et al., 2010; An et al., 2017). It
also contrasts with how gratitude is typically experienced by
North Americans, which is overwhelmingly positive (Emmons
and Shelton, 2002). The unconditional love of a friend can make
people feel grateful, but also very guilty in some cultures, as some
work has shown (e.g., Naito and Sakata, 2010). Likewise, Zhang
et al. (2018) have shown that receiving verbal thanks may lead
to stronger negative affective experiences among Chinese than
among Euro-Canadians. In sum, the assumptions of dialecticism
and lay theories of change may manifest in both negative and
positive contexts. By examining this possibility, future research
can enhance positive psychology with a cultural perspective.

Limitations and Alternative Explanations
The present research would have been more complete in the
presence of other measures that capture the way the pandemic
was experienced by the participants, such as the level of threat
perceived by our participants and possibly perceived knowledge
of the virus. Due to limited time and resources, no such
information was collected as the narrow window of opportunity
was closing on us. Including these measures, and statistically
controlling for them in our analyses, would have strengthened the
present findings.

The present research was conducted during the pandemic.
At the time of data collection, China (82,100 confirmed cases
and 3,304 deaths on March 29, 2020)5 had more positive cases
than Canada (6,258 cases and 63 deaths on March 29, 2020)6,
but the trend was more concerning for Canada as cases there
were on the rise while cases in China had reached a plateau. In
addition, there may be differences between the two locations in
terms of local policies imposed and the medical challenges faced
at the time of this study. Thus, one may say that the two cultural
groups were not exposed to the same levels of threat, which might
have contributed to the results in some ways beyond our control.
Our Chinese data were collected at a university in Wuhan, the
city where the outbreak originated. Taking the viral impact at
ground zero without prior warning, one may reasonably expect
the looming terror of the pandemic to persist in Wuhan, even
when the situation was somewhat under control by that point.
The city was completely shut down for 2 months. In late March,
city public transportations in Wuhan started to resume and
some stores started to reopen. On April 8th, people in Wuhan
were finally allowed to travel outside of the city, provided that
they could show that they were virus-free with proper medical
documents after 14 days of isolation. Still, residents were advised
to stay home unless going out was absolutely necessary. Leaving

5https://www.statista.com/statistics/1092918/china-wuhan-coronavirus-
2019ncov-confirmed-and-deceased-number/
6https://www.canada.ca/en/public-health/services/diseases/2019-novel-
coronavirus-infection.html?topic=tilelink

and returning to their home compounds required examinations
and documents. Students were learning online, while instructors
were working off campus as well. Regardless of all the challenges,
the situation was getting better overall. Meanwhile, in Kingston
where the Canadian data were collected, the first 3 positive cases
were identified on March 17, 2020, and were all travel related.
The total positive cases were 43 on March 31, and 55 on April
14. Following the provincial declaration of a state of emergency
on March 17, the city declared a city state of emergency on March
26. Students switched to online learning, and people were asked
to work from home. Public transportation kept running. People
could still travel, although the government encouraged people
not to. Those who did travel were asked to self-quarantine for
14 days without any reinforcement by the government. Although
the population density was low in Kingston and people were
naturally more spread out against the threat of viral transmission,
people had to change their behaviors and lifestyles, drastically
and unprecedentedly, in anticipation of all kinds of uncertainties
ahead. With different facts and realities in view, it is difficult
to conclude which test location took a harder hit at the time
of our study, though few would deny that both places were
in bad shape. Still, we acknowledge the possibility that our
cultural samples were experiencing different levels of threat from
the pandemic, which could be a potential limitation of the
present research.

CONCLUSION

The present research examined the way people respond to
the COVID-19 pandemic across cultures. Systematic cultural
differences emerged in positive and negative affect, optimism,
psychological well-being, and meaning presence. State optimism,
well-being, and meaning presence not only reinforced each other,
but also mediated cultural differences in one another over time.
These findings may shed new light on theoretical development
and generate practical implications for psychological health and
well-being in real life.
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Although masks (face coverings) are a prime tool in fighting airborne pathogens,

during the COVID-19 pandemic in the United States the use of masks encountered

resistance based on existing patterns of cultural division. We argue that mask wearing

must be understood basis on existing cultural frames assessed at both the individual

level and the state level. We relied on prominent frameworks in cultural psychology:

individualism-collectivism as well as independent and interdependent self-construals,

the tightness-looseness framework, U.S. honor cultures, and political orientation as

predictors. Using multilevel modeling, in a sample of 633 respondents from 45U.S.

states we investigated mask-wearing behavior, masks’ perceived utility, implications for

well-being, and the social meaning attributed tomasks. Conservatismwas linked to lower

mask wearing, and consistently unfavorable perceptions of mask wearing. Collective

interdependence predicted favorable perceptions of masks, as did state-level differences

in collectivism; both constructs were linked with viewing mask wearing to be normative.

Independent self-construal predicted a greater intent to wear masks, even though masks

were also evaluated less favorably. Mediation analyses revealed that a single mediator,

the perceived utility of mask wearing, was implicated in translating the effects of different

cultural predictors into behavior. Additional findings highlighted that in tightener (vs.

looser) states masks wearing was conceived of as a civic duty, whereas in U.S. honor

states mask were seen as spoiling one’s public image. Our discussion focuses on the

cultural and political context of mask wearing, argues that different communities in the

U.S. respond to its symbolic and social meaning, and suggest strategies to increase

mask wearing among those who are otherwise reluctant to do so.

Keywords: facial coverings, COVID-19, independence, interdependence, tightness-looseness, honor culture,

conservatism

INTRODUCTION

Facial coverings, conventionally referred to as “masks,” are a prime tool in fighting airborne
pathogens (e.g., Davies et al., 2013; Konda et al., 2020; Leung et al., 2020; Roberge and Roberge,
2020; Perra, 2021). Though surgical facemasks and N95 respirators are more effective in inhibiting
transmission, cloth face coverings do offer some level of protection. Wearing a face mask was
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common practice in East Asian countries during the outbreak of
SARS in 2002, and various flu epidemics (e.g., Wu et al., 2004).
However, as the United States has struggled with the COVID-
19 pandemic, face masks have turned into a public symbol of
division between different segments of theU.S. population. At the
time when the present research was conducted (late July 2020),
the United States had over 4 million documented cases, by far
the country with the highest number of infections in the world.
Yet, there has been considerable resistance against wearingmasks
(e.g., Haischer et al., 2020). Controversies erupted that were
based on the symbolic meaning of masks, not necessarily their
effectiveness as a tool in reducing infection (cf. Timpka and Nyce,
2021). More generally, COVID-19 has revealed pronounced
cultural differences that may underpin how different populations
respond to epidemics [see Van Bavel et al. (2020)]. In this
paper, we argue that masks and the controversies over mask
wearing are mapped onto existing patterns of cultural division
and political polarization. Specifically, we argue that established
frameworks in cultural and political psychology help elucidate
the controversies over mask wearing.

Masks in the U.S. During 2020 COVID-19
The first documented cases of COVID-19 in the U.S. emerged
during January 2020, with the first documented deaths occurring
at the end of that month. On January 30, 2020, theWHODirector
General declared COVID-19 to be a “Public Health Emergency
of International Concern” and on January 31, 2020, the Center
for Disease Control and Prevention (CDC) followed suit by
declaring the coronavirus a public health emergency. Although
cases mounted slowly, toward the beginning of the U.S. epidemic,
public health authorities did not recommend wearing masks.
As late as March 2020, infectious disease expert Dr. Anthony
Fauci and other public officials did not encourage Americans
to wear masks. This stance was driven in part by the concern
that the supply of medical masks and other personal protective
equipment (PPE) was insufficient, and public officials did not
wish for the general public to compete with medical professionals
and health workers over limited quantities. Moreover, there was
some uncertainty over the effectiveness of masks. Whereas N95
respirator masks were specifically designed to prevent airborne
infections, their supplies, as that of (surgical) procedure masks,
were quickly exhausted or reserved for health care institutions.
This left the general public only to use regular cloth masks,
whose ability to prevent infection was inferior relative to N95
and procedure masks (e.g., Asadi et al., 2020; Whiley et al.,
2020). However, officials quickly emphasized that regular cloth
masks were at least moderately effective at reducing the spread
of the coronavirus, if worn by infected individuals. This was
critical, as many carriers of the virus were asymptomatic, and
individuals with the virus were particularly contagious during the
days immediately prior to the initial manifestation of symptoms
(Li et al., 2020a). In other words, the ability of cloth masks to
protect the wearer from infection remained limited and was not
necessarily perceived to be in the immediate self-interest of the
person. Rather, wearing a cloth mask was effectively a behavior
that protected others and members of the wider community—a
collective behavior from which individuals primarily benefitted

by limiting overall community spread. Recognizing the urgent
need to move to widespread public health measures to reign in an
escalating pandemic, on April 2, 2020, the CDC began advising
Americans to wear masks in public.

Whereas U.S. federal institutions do not have any authority to
impose far-reaching public health restrictions, many U.S. states
and cities eventually passed executive orders and ordinances,
resulting in temporary shutdowns, curfews, and limits on public
gatherings. In an attempt to limit community spread, numerous
jurisdictions also issued mandates that made wearing masks
compulsory in public places. Such rules were often met with
protests, including ones involving violence, because they were
seen as an assault on individual freedoms, or even as a political
conspiracy (cf. Finkelstein et al., 2020; Shepherd, 2020; Siegler,
2020; Thomson and Ip, 2020). Men were less likely than women
to wear masks (Haischer et al., 2020), presumably because they
were more likely to view mask as “shameful, not cool, [and] a
sign of weakness,” as documented by Capraro and Barcelo (2020),
see also Glick (2020). Men’s greater reluctance to wear masks was
also associated with a lower sense of susceptibility to COVID-
19 (Capraro and Barcelo, 2020). This latter finding was ironic in
light of men’s greater vulnerability to severe consequences from
the disease (e.g., Bwire, 2020; Mallapaty, 2020).

U.S. Government’s Communication on
Masks
During much of the COVID-19 pandemic in 2020, the
United States government lacked a clear direction. Whereas the
CDC declared a public health emergency and eventually urged
Americans to wear masks, communications from the White
House varied, and even contradictory at times. President Trump
asserted variously that the virus would go away or that the
situation was fully under control [e.g., Gabbatt and Evelyn, 2020;
Mangan, 2020; for a summary and timeline of Trump’s claims, see
Blake (2020) and Wolfe and Dale (2020)]. This occurred as the
number of new infections and deaths was multiplying. In early
April 2020, President Trump did recommend the voluntary use
of masks to stem the infection (Wu and Jackson, 2020); however,
he downplayed their urgency and said, “I don’t think I’m going
to be doing it.” Though public health officials around the country
urged citizens to don masks, Trump seemed to resist doing so.
When asked why he was not wearing amask in public, onMay 21,
he said that he “didn’t want to give the press the pleasure of seeing
it” (Carlisle, 2020). Many public observers noted a somewhat
lax attitude toward masks at the White House. When, after a
break of several months, President Trump resumed holding large
rallies, many members of his audience did not wear masks (Egan,
2020b). Trump himself first appeared wearing a mask in public
on July 11, at least four months into the pandemic (McFall, 2020).

Beyond the reluctance to embrace masks as a cheap, widely
available, and effective tool against infection, President Trump
himself accused Democrats of using COVID-19 merely as an
opportunity to attack and criticize him, emphasizing that he
was doing all that was necessary. The President, members of his
family, and political pundits repeatedly characterized COVID-
19 as a “hoax” which Democrats used during an election year
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to undermine the U.S. economy and distract from Trump’s
accomplishments (Egan, 2020a). On May 17, 2020, Eric Trump,
the President’s son, said: “You watch — they’ll milk it every
single day between now and November 3. And guess what?
After November 3, coronavirus will magically all of a sudden
go away and disappear and everybody will be able to reopen.
They’re trying to deprive him of his greatest asset” (Rupar, 2020).
With 2020 being an election year, statements like this quickly led
to the politicization of common-sense public health measures,
including wearing masks. Conservative supporters of Donald
Trump considered many public health measures that limited
personal movement and economic activity to be an overreaction
at best, but at their worst a deliberate attempt to undermine a
sitting president’s chances at re-election (e.g., Ingraham, 2020;
O’Connell, 2020). Liberal opponents of Donald Trump accused
him of persistent mismanagement, an insufficient reliance on
facts and science, and simply not taking the pandemic seriously
enough—at the expense of Americans’ well-being (e.g., Acosta
and Vazquez, 2020; Karanth, 2020).

Mask Wearing as Cultural Behavior
Whereas wearing a mask in public was a novel behavior for
most Americans, we argue that masks and the requirement
to wear them must be interpreted through existing cultural
frameworks [see also Timpka and Nyce (2021)]. With most
Americans being unfamiliar with pandemics, we argue that
people relied on existing conceptual frames and ideas to arrive
at an understanding of masks. Rather than merely focusing on
the immediate purpose, we argue that as a public, and publicly
argued over behavior, masks took on a meaning that went
beyond its immediate purpose of limiting infection. Cloth and
procedure masks are primarily useful in limiting the spread of
infection by the person wearing the mask (assuming the person
carries the virus; Howard et al., 2021). With many infections
remaining asymptomatic, and persons being unaware of their
infection status, wearing a mask can be viewed as a prosocial
act to cooperate in the protection of their loved ones or the
community as a whole, even when it implies some personal
discomfort (e.g., Cheng et al., 2020; Pfattheicher et al., 2020;
Campos-Mercade et al., 2021). For others, wearing a mask is
a symbol of government overreach, and the requirement to
wear masks is an infringement on personal freedom (e.g., Vuolo
et al., 2020). For a third group, the need to wear masks may
reflect a concession of weakness (Capraro and Barcelo, 2020).
It highlights that the wearer might be a source of infection, and
that society as a whole is currently unable to deal with the disease
through more advanced means (Goldberg, 2020). Yet, for others
wearing a mask is an expression of individuals accepting personal
responsibility for doing their part in an otherwise overwhelming
crisis (Liu, 2021; Timpka and Nyce, 2021). Acknowledging
that masks may be interpreted in a number of divergent
ways, we applied three established theoretical frameworks of
cultural psychology to the problem. Specifically, we examined
masks and mask wearing from the perspective of individualism-
collectivism, the tightness-looseness framework, and research on
U.S. honor culture.

Individualism-Collectivism
Past studies conducted under the broad umbrella of this
research distinguish divergent motivational orientation and
social ways, in which individuals position themselves vis-à-vis
others. Individualistic societies generally champion individual
autonomy and uniqueness, where people often assume that
individuals are inclined to pursue their self-interest. Conversely,
in collectivistic societies, individuals tend to view themselves as
part of a collective, with individuals often willing to forgo their
self-interest for the benefit of their group (e.g., Triandis, 1995;
Oyserman et al., 2002).Whereas these characteristics refer largely
to societal distinctions, theorists have long pointed out that
different types of societies tend to encourage different cultural
beliefs and views of the self. Markus and Kitayama (1991, 2010)
proposed a distinction between independent and interdependent
self-construal, which individuals from different cultural contexts
might embrace to different degrees. Independence refers to
viewing the self as an autonomous agent, disconnected from
others, but who nevertheless might agree to cooperate with
others. Independent individuals tend to be invested in self-
expression and their personal choices (e.g., Kim and Markus,
1999; Kim and Sherman, 2007). For independent individuals,
considerations of their self-interest often loom large, with
individuals often considering the cost and benefits associated
with personal choices (e.g., Markus and Kitayama, 1991; cf.
Miller, 1999; Oyserman et al., 2002; Utz, 2004). Yet, they might
also entail ethical beliefs that highlight individual responsibility
(e.g., Waterman, 1981, 1984; cf. Kemmelmeier et al., 2006).
Interdependent individuals are more likely to define themselves
as a member of a group (Markus and Kitayama, 1991). They are
invested in supporting the group and abiding by its norms and
requirements, even if this implies subordinating one’s personal
preferences to that of the group (Triandis, 1995). This implies
that interdependent self-construal often entails that the collective
interest or the interest of others takes priority over one’s
immediate self-interest (e.g., LeBoeuf et al., 2010; Savani et al.,
2011). At the same time, interdependent individuals may not
be strangers to considerations of self-interest. Fjneman et al.
(1996) argued that, to the extent that they contribute to a shared
collective effort, they also expect to be supported by members of
the very same group; in other words, they do expect a return on
their investment in the collective.

In the present research, we examined the implications of
individualism-collectivism/independence-interdependence both
at the societal level and the individual level. In cultural
research, it has long been demonstrated that individual-
level beliefs and societal-level characteristics do not have to
correspond. Characteristics observed for a society as a whole
cannot necessarily be reduced to individual characteristics
(Na et al., 2010). Moreover, every culture tends to harbor
considerable heterogeneity in that individuals may or may
not embrace mainstream values, or their specific cultural
experiences may be shaped by proximal forces that are different
than for many other members of the same society [based
on religion, social class, ethnicity, etc.; see, e.g., Coon and
Kemmelmeier (2001), Oyserman et al. (2002), Cohen (2009),
and Stephens et al. (2014)]. Still, based on the literature we
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fundamentally expected parallel outcomes regardless of whether
we assessed individualism-collectivism (state-level differences) or
independence-interdependence (individual differences).

We anticipated that Americans from more collectivistic U.S.
states as well as Americans who viewed themselves as more
interdependent would have more favorable evaluations of masks
and mask wearing. Americans from these types of states should
view mask-wearing as normative as they would generally expect
members of the community to do what is in the best interest of
the community. Likely, the threat of the pandemic would activate
a genuine concern among those high in interdependence for the
well-being of others, and the well-being of their community. In
the language for Janoff-Bulman and Leggatt (2002), for those
high in interdependence meeting social expectations (“shoulds”)
become a personal desire (“wants”). As a consequence, those high
in interdependence might develop more favorable evaluations
of mask wearing and its usefulness, the officials who imposed
the policy, and potential experience wearing masks as rewarding
to the extent that it highlights their commitment to their
relationships and community.

Concerning Americans from more individualistic states and
those who see themselves as more independent, we did not
necessarily expect that they are insensitive to the demands of the
historical moment, and insist on not wearing a mask. Rather,
we argue that independent individuals are either focused on
mask wearing being in their self-interest or a sense of personal
responsibility which should also orient them toward prosocial
behavior (e.g., Kemmelmeier et al., 2006). However, other than
individuals high in interdependence, those high in independence
should experience their cooperation as being induced by the
requirements of the situation, and not a personal desire. That
is, whereas those high in interdependence embrace the goals of
the community as their own, those high in independence might
be clear that their cooperation does not reflect their personal
desire but rather a sense of responsibility, even at a personal cost
to them.

Note that the literature generally treats individualism-
collectivism as the opposite ends of the same underlying
theoretical dimensions (e.g., Vandello and Cohen, 1999;
Hofstede, 2001). However, when assessed at the individual
level, independence and interdependence tend to constitute
orthogonal dimensions (e.g., Singelis, 1994; Taras et al.,
2014). This is in part because in the lives of every individual,
independent and interdependent aspects of the self may be
salient at different moments, with different self-construals being
relevant in different situational contexts.

Tightness-Looseness
The concept of tightness-looseness describes the overall strength
and consensus of social norms and the tolerance of deviance in
a given society (Gelfand et al., 2011; Harrington and Gelfand,
2014; Uz, 2015). Tight cultures tend to have stronger norms and
are less tolerant of deviance, whereas loose societies have weaker
social norms and are tolerant of individuals engaging in unusual
and non-normative behaviors. People in tighter cultures aremore
likely to self-monitor to ensure that they behave in line with
accepted norms and standards, and they are more accepting of

government action that prevents access to materials and restricts
behaviors that are considered untoward.

Recent research on U.S. states has demonstrated the
implications of tightness-looseness for infectious disease.
Harrington and Gelfand (2014) reported that tighter U.S. states
exhibited higher rates of influenza, pneumonia, and various
sexually transmitted diseases, which the authors interpreted as
support for the notion that external threats, including pathogens,
foster tighter societal norms [see Jackson et al. (2020)]. More
recent work by Gelfand et al. (2021), however, has argued that
tighter societies are more successful at fighting off pandemics,
which are much more punctuated events requiring a societal
response. Because mitigating COVID-19 requires a great deal of
coordination, societies with strong behavioral norms are more
likely to succeed at implementing effective non-pharmaceutical
interventions, such as wearing face masks and social distancing
[see Perra (2021)]. In keeping with this hypothesis, Gelfand
et al. (2021) demonstrated lower levels of infection and death
in tighter compared to looser societies. Whereas these authors
assumed that greater compliance with non-pharmaceutical
interventions was the critical causal mechanism, the authors’
data were unable to address this question empirically. The
present investigation does examine this question directly by
examining the correlation between tightness-looseness and mask
wearing, both in terms of behavior and attendant attitudes.

Predictions for mask-wearing behavior and perceptions are
straightforward. Individuals from tighter cultures should bemore
willing to comply with official requests to wear masks. Because
wearing a mask ultimately reflects them complying with a social
norm, they should not find wearing masks personally aversive
and approve of government officials who are establishing this
norm, and trust their judgment.

Honor Culture
Recent research on honor culture has demonstrated that, in
part because of their differential immigration history, there
are marked differences between U.S. states (e.g., Nisbett and
Cohen, 1996; Cohen, 1998). Starting in the American South,
and subsequently spreading to other areas of the country, honor
cultures emphasize self-reliance and individuals’ ability to defend
themselves, if necessary, with physical aggression1. Indeed, early
research on honor culture focused primarily on the elevated
patterns of violence (e.g., Gastil, 1971; Nisbett, 1993). Honor
cultures tend to arise in economically challenging environments
in which the influence of government and law enforcement
is relatively weak, forcing individuals to fend for themselves.
Because physical altercations are costly, even for the party that
prevails, a code of honor relies on the public display of toughness
and personal strength, which serves to deter potential aggression
against the self [see also Anderson (1994)]. Much of the available
research has traditionally emphasized that this is primarily the
case formen in honor cultures (e.g., Üskül et al., 2019). Yet, recent

1Our discussion of honor culture focuses exclusively on honor cultures with an

independent cultural mandate, as it exists in the United States (e.g., Nisbett and

Cohen, 1996; Brown, 2016), or used to exist in parts of the British Isles (e.g.,

Richerson and Boyd, 2005). For a more comprehensive review, and consideration

of different kinds of honor cultures, see Üskül et al. (2019).
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research has documented that in honor cultures, women are
also ready to engage in violence (e.g., Berthelot et al., 2008) and
women holding honor values are motivated to seek retribution
against transgressors (cf. McLean et al., 2018; Crowder et al.,
Unpublished Data).

Individuals in honor cultures tend to be invested in being
seen as a “person to be reckoned with.” Masks are likely to
present a challenge to this public image that individuals seek
to project. Because masks imply a concession that the person is
otherwise defenseless against a virus, members of honor cultures
should be particularly likely to view masks as a sign of weakness.
This should render members of honor cultures reluctant to wear
masks. But to the extent that they do wear masks, they should
experience this as a loss of social status (Brown, 2016).

Political Orientation
As discussed, in the context of the American political landscape,
masks, along with other public health measures, quickly became
assimilated to the highly polarized political environment, in
which those who embraced masks were under the suspicion of
being opponents of President Trump, and vice versa. Arguably,
one of the reasons for this division is that political groups
can also be conceived of as cultural differences (Malka, 2014).
Conservatives and liberals tend to embrace different value
priorities (Wetherell et al., 2013; Jones et al., 2018) and often
diverge in themoral criteria they apply (Haidt and Graham, 2007;
Waytz et al., 2019). Likewise, there is evidence that conservatives
and liberals exhibit different thinking styles (Talhelm et al.,
2015; Yilmaz and Saribay, 2016, 2017). Others have observed
a tendency for cultural characteristics to cluster, such that
individuals’ ideological identification as liberal or conservative
increasingly serves as a proxy for the lifestyles they lead (e.g.,
DellaPosta et al., 2015). With the self-segregation of liberals and
conservatives in terms of geography (Motyl et al., 2014) and in
the media sphere (Bakshy et al., 2015), there is increasing reason
to treat liberalism and conservatism as subcultures within the
broader context of American culture (cf. Cohen and Varnum,
2016)2.

In the context of the pandemic, liberals tended to emphasize
the fact that COVID-19 represented an imminent public health
threat, requiring an immediate response by the government and
the entire society. Conservatives often considered the pandemic
less severe and the response disproportional, with experts being
considered less than competent, and public health measures,
such as wearing a mask being misguided or ineffective (Calvillo
et al., 2020; Conway et al., 2021; Latkin et al., 2021). For many
conservatives the fear of an overreaching government response
far outweighed their concern with the virus, leaving them to be
suspicious of, if not resisting public health directives.

In the present investigation, we expected conservatism to
be related to lower levels of mask wearing, and less favorable
evaluation of masks and masking in general. In line with
previous research (e.g., Rudolph and Evans, 2005), we expected

2Treating liberalism-conservatism as a cultural distinction does not deny the role

of genetics (Hibbing et al., 2013) or personality differences (Carney et al., 2008) as

predictors of liberal or conservative attitudes.

conservatives to have lower trust in government and perceive
masks primarily in terms of the limitation that they imposed
on individuals.

The Present Study
The goal of our study was to explore mask wearing as cultural
behavior within the broad cultural frameworks described above.
The simultaneous investigation of different cultural predictors
allowed us to identify the unique contributions of each; it
also enabled us to examine whether different facets of masks
and mask wearing would be subject to similar or different
cultural forces. Our interest focused on past mask-wearing
behavior, future intents, but also the possibility of respondents
changing their behavior. We further examined respondents’
beliefs about the utility of mask wearing and its effectiveness
in reducing infections, how normative and socially expected
mask wearing was perceived to be, but also examined how
much trust respondents placed in the public officials who issued
mask mandates or related recommendations. A critical aspect
of our work was an examination of the symbolic meaning of
masking. We conducted a survey that included respondents
from different U.S. states. Using multilevel modeling, we
predicted survey responses based on individuals’ cultural beliefs
as well as the cultural characteristics of the different states,
in which these individuals resided. At the individual level,
we investigated the implications of self-reports of independent
and interdependent self-construals, as well as conservatism.
To examine the effects of cultural contexts, we relied on
state-level predictors of individualism-collectivism, tightness-
looseness, and honor culture. In all of our analyses, we controlled
for whether masks were mandated in respondents’ community,
gender, education, age, ethnicity at the individual level, and
wealth and social inequality at the U.S. state level.

METHODS

Respondents
Our sample consisted of 633 respondents (40% female;
77% White) from 45 states. Sample sizes per state varied
from a minimum of 6 (e.g., Oregon, Rhode Island) to 55
(California; see Supplementary Material S1 for details). On
average, the sample included 14.1 respondents per state (Md
= 9). Respondents had taken an average of 350 seconds
to participate (SD = 189; Md = 310 s; range 121–2,367 s).
Our Supplementary Material S1 provides a detailed discussion
of power considerations, recruitment, data cleaning, and
sample characteristics.

Measures and Procedure
Dependent Variables
Unless stated otherwise, respondents answered all items on a
five-point scale ranging from 1 Strongly disagree to 5 Strongly
agree, with the midpoint 3 labeled Neither agree nor Disagree.
Variables were combined to the extent that they were both
theoretically coherent and substantially correlated. We did not
combine variables that were not substantially correlated, even
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when we had generated them in hopes to form a scale. All items
are listed as part of our Supplementary Material S2.

Mask-Wearing Behavior
One question tapped past behavior, with respondents choosing
one of five responses:Never, Sometimes,About half the time,Most
of the time, and Always. Another item referred to future intent.

Behavior Change
Two items sought to capture to what extent respondents felt that
they would be responsive to the social instigation of others3.
Because items were highly correlated (r = 0.82), they were
collapsed into one index.

Knowledge
Respondents indicated their knowledge about the virus using
one item (“How much do you feel you know about the
novel coronavirus?”). Respondents described themselves on a
5-point scale ranging from 1 Not knowledgeable at all to 5
Extremely knowledgeable.

Mask Utility
Seven questions asked whether it was in different parties’ interests
to wear a mask. Two questions referred to self-interest and
another two tapped others’ interests. Three questions addressed
to which extent respondents believed wearing masks to be
effective. Though originally conceived to address different beliefs,
the seven items were highly correlated, Cronbach’s α = 0.87, and
grouped around a single factor, MacDonald’s ω = 0.80, and were
therefore combined4.

Feeling of Protection
Because masks may make others feel protected, we included two
questions on issue. Because of their substantial correlation, r =
0.50, the items were combined.

Social Norms
Three questions tapped social expectations concerning mask
wearing. Combined into one index, the reliability was α = 0.74.

Social Recognition
Two questions inquired whether respondents felt recognized by
others. Because they were highly correlated, r = 0.71, these two
items were combined.

Trust in Officials
Two questions tapped the extent that respondents trusted public
officials with regards to the necessity of wearing masks. The first
item referred to health professionals, whereas the second item
referred to elected officials. The latter item was reversed such
that for both items higher values indicated higher levels of trust.
Because these items were only moderately related, r = 0.30, they
were analyzed separately.

3The items left it open whether respondents would increase or decrease their use

of masks. Those reporting that they wear masks regularly could decrease their use

of masks; people who do not wear masks might increase their use of masks.
4Separating the first four items, and the second three into two separate indices

produced parallel results throughout the paper, including mediation analyses.

Hence, they were collapsed.

Negative Evaluation
Two items addressed how respondents felt about wearing masks
and their necessity. Because of their substantial correlation (r =
0.49), these items were collapsed into one index.

Social Image
Two questions addressed the extent to which respondents
experienced mask wearing as undermining a favorable
appearance. The first item was related to strength, and the
second item implied that masks undermined the mask wearer’s
social standing in the eyes of non-benevolent others. Although
these items were substantially correlated, they were analyzed
separately to allow comparison with other research that had
specifically focused on perceptions of weakness, and to retain the
specific content that had sparked this item5.

LowWell-Being
A total of four items inquired to what extent wearing a
mask induced negative feelings. These four items were highly
correlated, Cronbach’s α = 0.88 and MacDonald’s ω = 0.84, and
were subsequently combined.

Freedom vs. Civic Duty
One item captured to what extent respondents viewed wearing
a mask as a limitation on their freedom, and another one
asked whether it represented a civic duty. A third item tapping
principled opposition to mask wearing turned out to be closely
aligned with the first item, and was therefore included in this
three-item index, α = 0.74. Higher values indicated that wearing
a mask represented an infringement.

Voluntariness
One question sought to capture whether mask wearing is
experienced as a mandate or a voluntary and presumably
prosocial act.

Cultural Differences Between Individuals

Self-Construals
We used a set of 15 items to assess independent, group-
interdependent, and relational-interdependent self-construals
using five items each. Merhi (2021) selected these items from
a set of 73 items based on five previously published scales.
Specifically, Merhi (2021) employed the Delphi method (e.g.,
Dalkey and Helmer, 1963) to distill a subset of items in an
iterative process involving an international group of experts
in cultural psychology. All three self-construal scales were
reliable: independence α = 0.74, collective interdependence
α = 0.82, and relational interdependence α = 0.80. See
Supplementary Material S2 for sample items; for complete
scales see Merhi (2021).

5The second item was inspired by President Trump’s comments from May 21,

2020, about not wanting to give journalists the satisfaction of seeing him wearing

a mask.
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Political Orientation
Respondents were asked to locate their political views on a
five-point left-to-right scale, and also describe them on a five-
point liberal-to-conservative scale. These two items were highly
correlated, r = 0.82, and combined into one index with higher
values indicating higher levels of conservatism.

Individual-Level Control Variables

Gender
Respondents described themselves as either male, female or other
(with an opportunity for them to elaborate).

Age Group
Respondents were asked to classify their age as being between 18
and 24, 25 and 34, 35 and 44, 45 and 54, 55 and 64, 65 and 74, or
as 75 and older.

Ethnicity
Respondents were asked to describe themselves as either
White or European American, Asian/Native Hawaiian or Pacific
Islander, Black or African American, Hispanic or Latino, or other,
with an opportunity to provide a more detailed description.

Education
Respondents recorded if they had not completed high school, if
they had completed high school/GED, whether they had some
college, a bachelor’s degree or if they had completed advanced
graduate work.

Local Government Policy Concerning Masks
We asked respondents as to whether or not in their jurisdiction
there was an order in place requiring the wearing of a mask in
public places. Though this variable was technically assessed at the
individual level, it does pertain to respondents’ community.

Cultural Differences Between U.S. States

Collectivism
To characterize a state’s culture in terms of individualism and
collectivism, we relied on the index proposed by Vandello and
Cohen (1999), which was based on eight variables tapping social
and residential structures (e.g., living arrangements, divorces).
Scores ranged from 31 (least collectivist/ most individualist) to
72 (most collectivist/least individualist). The authors reported a
standardized Cronbach’s α of 0.71 for different between-state
variables. See Supplementary Material S3 for additional details.

Tightness-Looseness
We used the tightness-looseness score proposed by Harrington
and Gelfand (2014). Following the method originated by
Vandello and Cohen (1999), the authors generated and validated
an index based on nine variables characterizing differences
between states (α = 0.84). See Supplementary Material S3 for
additional details.

Honor Culture
Based on the analysis of Cohen (1998), each state was coded as to
whether it represented an honor culture or not based on the state’s
history and economics, and also considered migration patterns

from the U.S. South to other states [0 = No, 1 = Yes; see also
Nisbett and Cohen (1996)].

State-Level Control Variables

State Wealth
We accounted for state differences in general state product per
capita (GSP) which were obtained from the Bureau of Economic
Analyses (2020).

State Inequality
We used the 2021 Gini index for each state, calculated based
on data from the American Community Survey (2021; see
also https://worldpopulationreview.com/state-rankings/income-
inequality-by-state). For an alternative set of analyses, we
obtained state poverty levels for 2019 from the U.S. Census
(https://www.census.gov/quickfacts/US); because state poverty
levels did not qualify any of our findings, our main analyses
included the Gini index as a measure of social inequality.

Additional State-Level Covariates
Various analyses also controlled for the median age of each
state because age represents a critical risk factor for severe
consequences of COVID-19, we also included the median age of
each state as a predictor. Likewise, we examined latent political
differences between states by controlling for the share of state
legislators who were members of the Democratic Party. Lastly,
to gauge the level of threat in a state at the time of our survey, we
controlled for the total number of COVID-19 cases in a state, as
well the share of the population affected by the disease. Because
none of these additional predictors qualified our results, they
are not reported further in the main text (see variable details in
Supplementary Material S4).

RESULTS

Descriptive Analyses
Individual-Level Dependent Variables
Table 1 displays the mean, standard deviations and zero-
order correlations of all dependent variables assessed in the
present study. Overall, in the present sample respondents
indicated a fairly high level of mask-wearing behavior, with most
respondents saying that they wore masks most of the time (M
= 4.24; Md = 5), a finding broadly consistent with other data
showing high levels of mask wearing in the U.S. in summer
2020 [but see Blakemore (2020), e.g., Hutchins et al. (2020)]6.
Expressed intent to wear a mask was equally high, with the
mean falling squarely in between the Agree and the Strongly

6Self-reports are contingent on the response scales being offered (e.g., Schwarz,

1999). Blakemore (2020) only offered four response options (shares of responses

in parentheses): Always (60%), Sometimes (25%), Rarely (7%), and Never (8).

Focusing on the 60% Always responses in Blakemore’s data, some commentators

(Timpka and Nyce, 2021) bemoaned the low levels of mask wearing. This approach

might mischaracterize the actual frequency. Note that our survey offered two

additional response options between Always and Sometimes: About half the time

and Most of the time. We surmise that with 91% of our respondents indicating

a frequency of About half the time and higher, and only 6% of our respondents

choosing the Sometimes option; our approach may have been better equipped to

capture mask wearing that occurred frequently but not necessarily consistently.
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TABLE 1 | Correlation matrix and descriptive statistics for individual-level variables (dependent variables).

Scale (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

(1) Mask-wearing behavior 0.64 −0.09 0.05 0.56 0.45 0.36 0.25 0.17 0.29 −0.34 −0.26 −0.19 −0.27 −0.38 −0.05

(2) Mask Wearing intent −0.08 0.02 0.63 0.50 0.41 0.23 0.24 0.28 −0.36 −0.35 −0.27 −0.34 −0.44 −0.06

(3) Behavior change 0.26 −0.02 0.04 0.07 0.35 −0.20 0.19 0.39 0.46 0.53 0.52 0.44 0.39

(4) Coronavirus Knowledge 0.06 0.13 0.13 0.33 −0.16 0.18 0.20 −0.40 −0.28 −0.35 −0.61 0.02

(5) Mask Utility 0.68 0.46 0.38 0.30 0.48 −0.47 −0.40 −0.28 −0.35 −0.61 0.02

(6) Mask Protects others 0.50 0.45 0.20 0.50 −0.32 −0.22 −0.13 −0.22 −0.44 0.07

(7) Social Norms 0.30 0.18 0.38 −0.11 −0.12 −0.03 −0.09 −0.23 −0.24

(8) Social Recognition −0.05 0.41 −0.01 0.23 0.33 0.24 0.05 0.29

(9) Trust Government Officials 0.30 −0.46 −0.54 −0.46 −0.49 −0.52 −0.32

(10) Trust Public Health −0.18 −0.03 −0.10 −0.28 0.10 −0.03

(11) Negative Evaluation 0.69 0.57 0.71 0.73 0.24

(12) Sign of weakness 0.76 0.77 0.78 0.42

(13) Not wanting to be seen with a mask 0.76 0.72 0.42

(14) Low Well-being 0.75 0.42

(15) Freedom vs. Civic Duty 0.34

(16) Voluntariness

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

Mean 4.24 4.41 3.12 3.71 4.27 4.12 4.08 3.35 2.84 3.88 2.80 2.29 2.45 2.72 2.32 3.20

SD 0.99 0.92 1.34 0.85 0.77 0.79 0.76 1.13 1.40 1.10 1.27 1.52 1.51 1.26 1.16 1.27

Pearson correlations r > 0.09 are significant at p < 0.05.

agree response (M = 4.41; Md = 5). Both past behavior and
future intent were correlated with the perception that the utility
of wearing masks is high, and that they would make others
feel protected. Past behavior and future intent were also linked
to respondents viewing it to be a civic duty rather than an
infringement on their freedom, and the perception that mask
wearing was normative. Unsurprisingly, people who wore masks
more frequently in the recent past or who intended to wear masks
in the future attributed fewer negative consequences to masks
than people who did not wear masks previously and had no
intention of doing so in the future.

Whereas there are many other correlations worth
commenting on, we limit ourselves to a few notable observations.
The view that mask wearing was not necessary was correlated
much more strongly with their perceived symbolic meaning
than with utilitarian purposes (e.g., if mask wearing protects
community). Specifically, the view that masks were unnecessary
and aversive was tightly linked to the assessment that mask
wearing was an infringement on one’s freedom (r = 0.73) and
that it was a sign of weakness (r = 0.69). Similarly, to the
extent that masks represented a sign of weakness, respondents
agreed with the item that they did not want to give others the
satisfaction of seeing them with a mask, they attributed low well-
being consequences to masks (both r = 0.77), and considered
wearing masks an infringement rather than a civic duty (r =

0.78). This pattern corroborates the notion that controversies in
the U.S. over the necessity of masks, as they took place during
much of 2020, were fought to a large extent because masks
symbolized very different things to Americans based on different
cultural frameworks.

Similarly, the view that masks represented normative behavior
was correlated with respondents’ own past behavior (r =

0.36), and their higher utilitarian value (r = 0.46). Whether
masks were perceived to constitute normative behavior was only
weakly correlated with one’s own negative personal evaluations
(negative evaluations; r = −0.11), and weakly linked to
negative consequences on one’s well-being (r = −0.09). Rather,
individuals who viewed mask wearing as normative seemed
to derive social recognition from wearing masks themselves (r
= 0.30).

Lastly, it was striking how clearly respondents distinguished
between government officials and public health officials. Table 1
reveals that there were more substantial correlations between
mask-wearing behavior and the utility of masks, on the one hand,
and trust in public health officials, on the other hand (r = 0.29
and r = 0.48, respectively), than there were correlations between
these two variables and trust in government officials (r = 0.17
and r = 0.30, respectively). Most tellingly, perceptions of masks
as aversive, and unnecessary, symbols of weakness and a threat to
one’s public image were strongly linked to distrust in government
(r = −0.46, −0.54, and −0.46, respectively), whereas being only
weakly related to higher trust in public health officials (r=−0.18,
−0.03, and−0.10, respectively).

Individual-Level Predictors
Means, standard deviations, and intercorrelations are
summarized in Table 2A. Confirming expectations, the two
interdependence dimensions were strongly correlated, though
not redundant with each other, r = 0.60. As observed in
previous work, there was only a weak or no correlation
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TABLE 2A | Correlation matrix and descriptive statistics for individual-level variables.

Scale M (SD) (2) (3) (4) (5) (6) (7) (8) (9) (10)

(1) Independence 4.19 (0.49) 0.09 0.20 −0.05 0.07 −0.02 0.07 −0.06 −0.04 −0.10

(2) Coll. Interdepend. 3.82 (0.71) 0.60 0.17 0.02 −0.03 0.14 0.01 0.07 0.16

(3) Rel. Interdepend. 3.92 (0.73) 0.14 0.02 −0.10 0.08 −0.02 0.08 0.10

(4) Conservatism 3.10 (1.33) −0.05 −0.14 −0.01 −0.03 −0.04 0.18

(5) Gender 0.42 0.00 −0.08 −0.05 0.08 0.03

(6) Asian (vs. white) 0.05 – – – −0.02

(7) Black (vs. white) 0.12 – – 0.03

(8) Hispanic (vs. white) 0.05 – 0.01

(9) Other (vs. white) 0.01 −0.08

(10) College or higher 0.74

N = 633 (lower in case of missing data and for ethnic variables).

Pearson correlations >0.09 are significant at p < 0.05. Variables (6) through (9) refer to comparisons between whites and one other ethnic group only.

TABLE 2B | Correlation matrix and descriptive statistics for state-level variables.

Scale M (SD) (2) (3) (4) (5) (6) (7) (8) (9)

(1) Honor 0.58 (0.50) 0.32 0.13 −0.40 −0.15 0.25 −0.01 0.08 0.36

(2) Tightness 50.61 (13.02) 0.14 −0.59 0.18 0.14 0.11 0.20 0.39

(3) Collectivism 50.73 (11.51) −0.03 0.28 −0.14 0.38 0.29 0.27

(4) GSP 61031 (11556.66) 0.14 −0.31 0.01 −0.17 −0.25

(5) Gini 47.18 (1.94) −0.05 −0.24 −0.23 −0.34

(6) Independence 4.20 (0.17) −0.09 0.01 0.07

(7) Collective Interdependence 3.79 (0.24) 0.45 0.48

(8) Relational Interdependence 3.89 (0.24) 0.25

(9) Conservatism 3.10 (0.49)

K = 45. Pearson correlations >0.29 are significant at p < 0.05. GSP stands for General State Product per capita.

between independent and interdependent self-construals
(e.g., Taras et al., 2014). The present research also confirmed
past reports by Kemmelmeier et al. (2003) that, in the U.S.,
conservatism was unrelated to independence, but positively
related (albeit weakly) to interdependence. Associations with
ethnicity were generally not significant, with few exceptions (see
Supplementary Material S5).

State-Level Variables
Table 2B displays the means, standard deviation of our state-
level predictors. The first five variables reflect genuine state-level
predictors (1–5), whereas the latter four variables represent the
state-level averages of our individual-difference predictors (6–
9). Across the 45U.S. states included in the present study, we
observed a moderate-sized correlation between honor culture
and tightness-looseness, consistent with Harrington and Gelfand
(2014). This was also the case for GSP, which correlated strongly
with both honor culture and tightness-looseness at the state level,
though inequality (as captured by the Gini index) was modestly
related to tightness and collectivism, but also to GSP. Notably,
state-level collectivism was weakly linked to all other state-level
variables, thoughmost strongly associated with tightness [see also
Harrington and Gelfand (2014)]. Yet, there was a convergence

of Vandello and Cohen’s (1999) collectivism index and the state-
level averages of collective and relational interdependence. The
fact that the size of the correlations still amounted to <25% of
the variance in both variables corroborates that cultural analysts
must distinguish between predictors at the individual level and
the societal level (Na et al., 2010). Remarkably, state averages in
conservatism-liberalism were not only correlated with all three
state-level culture variables (honor, tightness, and collectivism),
but also with state averages in collective interdependence [see
Kemmelmeier et al. (2003)]7.

Multilevel Regression Analyses
Analytical Approach
We submitted all dependent variables to a two-level mixed-effects
(multilevel) regression model in which respondents were treated
as nested within U.S. states. At the individual level (level 1)
we entered demographic information as predictors as well as
individual differences in culture orientation (self-construals and
conservatism). These variables also included respondents’ reports

7Though not included in Table 2B, the present data showed that honor states

did have a lower share of Democratic legislators (r = −0.30), reminiscent of

Harrington and Gelfand’s (2014) finding that honor states include a higher

proportion of Republican voters.
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TABLE 3 | Result of multilevel analyses: mask-wearing behaviors, behavior change, and knowledge.

Mask wearing behavior Mask wearing intent Behavior change Coronavirus knowledge

b (se) b (se) b (se) b (se)

Intercept 3.84*** (0.23) 4.30*** (0.20) 2.77*** (0.32) 3.27*** (0.19)

Individual-level

Female (Male = 0) 0.14+ (0.08) −0.03 (0.07) −0.21* (0.09) −0.05 (0.07)

Education (High School = 0)

Some college 0.21 (0.17) 0.06 (0.15) 0.30 (0.19) 0.10 (0.14)

College 0.15 (0.16) <-0.01 (0.14) 0.74*** (0.18) 0.40** (0.13)

Advanced Deg. 0.30+ (0.18) 0.01 (0.16) 0.71*** (0.20) 0.48*** (0.14)

Age (18–24 years = 0)

25–34 0.09 (0.17) −0.03 (0.15) −0.11 (0.19) −0.06 (0.14)

35–44 −0.07 (0.18) −0.11 (0.16) −0.14 (0.20) −0.11 (0.14)

45–54 −0.06 (0.19) −0.03 (0.17) −0.10 (0.22) −0.16 (0.16)

55–64 −0.01 (0.22) −0.29 (0.20) −0.11 (0.26) −0.01 (0.18)

65–74 0.30 (0.34) −0.03 (0.30) −0.25 (0.38) −0.37 (0.28)

Race/Ethnicity (White = 0)

Asian 0.23 (0.18) 0.24 (0.17) <-0.01 (0.21) −0.07 (0.15)

Black 0.21 (0.13) 0.14 (0.12) −0.13 (0.15) −0.04 (0.11)

Latinx 0.08 (0.19) −0.04 (0.17) −0.10 (0.22) 0.08 (0.16)

Other 0.39 (0.44) 0.41 (0.40) −0.36 (0.50) 0.02 (0.36)

Independence 0.13 (0.07) 0.24*** (0.07) −0.18* (0.08) 0.03 (0.06)

Collective interdep. 0.13 (0.07) 0.20** (0.06) 0.54*** (0.08) 0.09 (0.06)

Relational interdep. 0.11 (0.07) 0.16* (0.06) –0.07 (0.08) 0.16** (0.06)

Conservatism −0.14*** (0.03) −0.16*** (0.03) 0.35*** (0.04) –0.06* (0.03)

Mask Mandatory 0.13 (0.11) 0.19* (0.09) 0.29* (0.12) 0.25** (0.09)

Mask-wearing behavior –0.08 (0.05)

State-level

Honor State (No = 0) −0.022 (0.099) −0.036 (0.086) 0.151 (0.118) 0.057 (0.075)

Tightness 0.005 (0.005) 0.007 (0.004) −0.010+ (0.006) 0.002 (0.003)

Collectivism 0.011* (0.005) 0.005 (0.004) <-0.001 (0.006) −0.001 (0.004)

GSP −0.002 (0.005) −0.002 (0.005) 0.002 (0.006) 0.004 (0.004)

Gini 0.015 (0.027) −0.003 (0.003) −0.005 (0.003) 0.001 (0.021)

Variance components

State 0.01 0.00 0.02 0.01

Residual 0.92 0.74 1.19 0.62

Model fit

AIC 1778.98 1653.94 1928.07 1553.31

BIC 1893.48 1768.39 2046.84 1668.84

−2 Log Likelihood 1726.98 1601.94 1874.08 1501.31

ICC 0.03 0.02 0.03 0.00

Marginal R2 0.11 0.16 0.34 0.14

Conditional R2 0.12 0.16 0.36 0.14

N 604 603 601 605

+p < 0.10, *p < 0.05; **p < 0.01; ***p < 0.001.

For our main predictor variables, coefficients and their standard errors are bolded, if they are significant at a minimum of p < 0.05.

as to whether mask wearing was mandatory in their jurisdiction.
At the state level (level 2), we initially added the critical
predictors: honor culture, collectivism, and tightness-looseness,
as well as GSP and theGini coefficient as covariates. All predictors
were modeled as fixed effects, with all continuous predictors
being grand-mean centered (see Supplementary Material S6 for

the regression equation). All multilevel analyses were conducted
in R using the lmer function of the lme4 package (Bates et al.,
2015).

All results are summarized Table 3 through Table 6. In the
bottom section, we report indicators of model fit as well as the
intra-class correlation (ICC) of the null model to convey what
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share of variance occurred between states rather than between
individuals. Note that the ICCs of our dependent variables were
small, ranging from 0 to 0.054. Hence, the a priori likelihood of
detecting any between-states differences was low, simply because
Mturk respondents from different states did not seem to differ
very much from each other.

Themarginal R2 refers to the proportion of variance explained
by the fixed effects in the model, and the conditional R2 reflects
the proportion of variance explained by both fixed and random
effects (Nakagawa and Schielzeth, 2013). Across all models, both
parameters varied considerably, ranging from 0.11 to 0.41.

Mask-Wearing Behavior

Past Behavior
Table 3 summarizes the multilevel regression in which we
predicted respondents’ mask-wearing behavior (see column 1).
Remarkably, whether respondents wore masks in the recent
past or not was unrelated to almost all predictors—except for
two. Consistent with the politicization of masks, conservatives
reported having worn a mask less often than liberals. At the same
time, respondents from states scoring higher on collectivism
reported more frequent mask wearing, regardless of respondents’
personal beliefs concerning independence and interdependence.
Still, past mask wearing was unrelated to the variables identified
in established cultural frameworks, and it was also unrelated
to whether masks were mandatory in respondents’ community
or not.

Intent
However, future intent was more closely tied to cultural
frameworks (see Table 3, column 2). Those high in collective
interdependence and those high in relational independence
were more likely to report that they intended to wear a
mask in the future. Higher independent self-construal was also
positively related to the intent of mask wearing. Conservatism
was negatively linked to the intent of wearing a mask,
consistent with their past behavior. Whether mask wearing
was mandatory in respondents’ community did predict intent,
implying that, irrespective of any previous behavior, many
respondents intended to wear a mask in the future. Interestingly,
none of the state-level predictors was statistically reliable.

Behavior Change
The analysis of this dependent variable included one additional
predictor, namely self-reported past behavior, thus holding this
variable constant (see Table 3, column 3). Those with high levels
of independence did reject the idea that they would change their
behavior in light of others’ expectations. Though people with
independent self-construals were not any more or less likely to
wear masks, they were intent on doing so in the future; hence,
their refusal to respond to social pressures might reflect their
dedication to their personal decisions.

In keeping with collective interdependence indicating a
motivation to fit in with one’s group, respondents scoring high
on this dimension expressed a willingness to change their
mask-wearing behavior if relevant others wanted them to do
(see Table 3, column 3). Notably, this was also the case for

conservatism—a finding that must be understood in the context
of conservatives being a group to report that they do not wear
masks and that they have no intentions to do so in the future.
Hence, it may appear that conservatives are open to changing
their behavior, if those immediately around them request them
to do so.

To examine this possibility, in a set of follow-up analyses
we only selected those 303 respondents who had said that they
wore masks every time they left their house (past behavior
score of 5). This analysis equated conservatives and liberals
based on past behavior and ensured that any behavioral
change would imply a reduction in the behavior. Applying our
multilevel model to this subsample, identical effects emerged for
collective interdependence, b(se) = 0.47(0.12), p < 0.001, and
conservatism, b(se) = 0.44(0.05), p < 0.001). Because current
mask-wearing behavior was “all the time,” any willingness to
change one’s behavior can only indicate a lowering in the
frequency of mask wearing. Thus, both conservatives and those
high in interdependence were responsive to their community and
close others, but they were also willing to deviate from what most
public health officials considered an urgent need at the time. In
an additional step, we only selected those 96 respondents who
said that they wore a mask Never to About half the time (past
behavior scores of 1, 2, or 3). In this subsample, conservatism was
no longer a significant predictor of willingness to change one’s
mask-wearing behavior, b(se) = 0.01(0.11), p = 0.92, whereas
collective interdependence remained reliable, b(se) = 0.82(0.18),
p < 0.001. This implies that conservatives only expressed a
greater willingness to reduce mask wearing compared to liberals,
but not to increase it.

Knowledge
Though comparatively weak, conservatives were more likely
to say that they possessed little knowledge about the novel
coronavirus—a surprising observation in light of their apparent
resistance to wearing masks (see Table 3, column 4).

As could be expected, if mask wearing was mandatory
in their community, respondents were better informed about
the coronavirus, presumably because the pandemic was a
more pressing issue in their community. Also, those high in
relational interdependence reported a higher level of coronavirus
knowledge, potentially reflecting their desire to protect people
close to themselves.

Perceived Utility
In terms of perceived utility, our model demonstrated that
collective interdependence predicted that respondents perceived
it to be in everyone’s interest to wear masks, with also
independence being related to a higher perceived utilitarian value
(see Table 4, column 1). At the same time, conservatism was
related to lower levels of perceived utility. Surprisingly, relational
interdependence, which we expected to have a greater sense of
caring for close others, was unrelated to this variable.

Note that our perceived utility variable combined perceived
self-interest and other-interest, not only for respondents
themselves to wear masks, but also for others to wear masks.
Therefore, we followed up with a series of analyses, which

Frontiers in Psychology | www.frontiersin.org 11 July 2021 | Volume 12 | Article 648692195

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


Kemmelmeier and Jami Mask Wearing as Cultural Behavior

TABLE 4 | Result of multilevel analyses: perceived utility, effects on others, social norms, and recognition.

Perceived utility Makes others feel Social norms Social recognition

protected

b (se) b (se) b (se) b (se)

Intercept 4.38*** (0.15) 4.14*** (0.16) 3.91*** (0.16) 2.53*** (0.22)

Individual-level

Female (Male = 0) −0.10+ (0.06) −0.05 (0.06) 0.02 (0.06) −0.12 (0.08)

Education (High School = 0)

Some college −0.02 (0.11) −0.03 (0.12) −0.13 (0.12) 0.35* (0.16)

College −0.03 (0.11) −0.07 (0.11) −0.14 (0.11) 0.56*** (0.15)

Advanced Deg. −0.03 (0.12) −0.14 (0.12) −0.21+ (0.12) 0.64*** (0.17)

Age (18–24 years = 0)

25–34 0.01 (0.11) 0.08 (0.12) −0.06 (0.12) 0.16 (0.16)

35–44 −0.05 (0.12) −0.03 (0.13) −0.03 (0.12) −0.13 (0.17)

45–54 −0.08 (0.13) −0.01 (0.14) −0.02 (0.13) −0.11 (0.19)

55–64 −0.13 (0.15) −0.05 (0.16) −0.06 (0.16) 0.04 (0.21)

65–74 −0.21 (0.23) −0.23 (0.24) −0.34 (0.23) −0.21 (0.32)

Race/Ethnicity (White = 0)

Asian −0.05 (0.12) −0.05 (0.13) 0.14 (0.13) −0.20 (0.18)

Black 0.13 (0.09) 0.26** (0.09) 0.05 (0.09) 0.38** (0.12)

Latinx 0.01 (0.13) −0.05 (0.14) −0.06 (0.13) 0.22 (0.19)

Other 0.35 (0.30) 0.12 (0.31) 0.49 (0.30) 0.44 (0.42)

Independence 0.18*** (0.05) 0.17** (0.05) 0.28*** (0.05) −0.09 (0.07)

Collective interdep. 0.38*** (0.05) 0.32*** (0.05) 0.21*** (0.05) 0.46*** (0.07)

Relational interdep. 0.08+ (0.05) 0.23*** (0.05) 0.13* (0.05) 0.28*** (0.07)

Conservatism −0.22*** (0.02) −0.11*** (0.02) –0.04* (0.02) 0.05 (0.03)

Mask Mandatory 0.03 (0.07) 0.08 (0.07) 0.46*** (0.07) 0.41*** (0.10)

State-level

Honor State (No = 0) −0.099 (0.067) −0.081 (0.064) −0.075 (0.082) −0.019 (0.097)

Tightness 0.005 (0.003) 0.001 (0.003) 0.004 (0.004) −0.007+ (0.004)

Collectivism 0.007* (0.003) 0.007* (0.003) 0.008* (0.004) 0.011* (0.005)

GSP −0.002 (0.004) <0.001 (0.003) −0.004 (0.004) −0.002 (0.005)

Gini −0.020 (0.019) 0.024 (0.017) −0.045 (0.023) −0.014 (0.008)

Variance components

State 0.01 0.00 0.02 0.01

Residual 0.42 0.46 0.43 0.85

Model fit

AIC 1320.34 1367.40 1329.82 1733.72

BIC 1434.83 1481.76 1443.97 1848.21

−2 Log Likelihood 1268.34 1315.40 1277.82 1681.72

ICC 0.03 0.00 0.02 0.05

Marginal R2 0.31 0.27 0.24 0.34

Conditional R2 0.31 0.27 0.28 0.35

N 604 601 596 602

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

For our main predictor variables, coefficients and their standard errors are bolded, if they are significant at a minimum of p < 0.05.

treated each of the seven items as dependent variables in
separate analyses. The analyses, reported in full as part of
our Supplementary Materials, did confirm the pattern of
findings as displayed in Table 4, column 1. Three additional
results of interest emerged concerning whether it was in the
“community’s interest” or “others’ interest” for the respondent

to wear a mask (see Supplementary Tables S7.1, S7.2,
Supplementary Material S7). Regardless of their personal
beliefs, respondents from honor-culture states were less likely
to agree with both of these items, both b = −0.17, p < 0.05,
suggesting that others’ concerns were less important to these
respondents. Conversely, respondents from tighter states were
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more likely to agree with these items, b< 0.007, p< 0.05, and b=
0.008, p= 0.054, respectively. The very same items also revealed a
similar pattern for state-level collectivism, such that respondents
from more collectivistic states were somewhat more likely to say
that it is in others interest for them to wear masks, b = 0.08, p
= 0.03, and b = 0.007, p = 0.068, respectively. Apparently, a
cultural emphasis on falling in line with social norms as well as a
collectivistic emphasis on community rendered others’ interests
more salient.

Feelings of Protection
Table 4, column 2 summarizes the findings for respondents’
belief that wearing a mask conveys a feeling of protection to
others. Note that this idea is tied to the perceived utility of masks
at preventing infection, but not redundant with it, as it highlights
that masks may be taken as a signal to others. Consistent with
this notion, we observed a difference. As with perceived utility,
high levels of independence, and collective interdependence were
positively related to masks conveying a sense of protection,
arguably reflecting greater concern for the well-being of one’s
community and close others. This conclusion was also supported
by the observation that, regardless of respondents’ personal
beliefs, those from collectivistic states were more likely to agree
that masks signal a sense of protection to others. Whereas
conservatives were less likely to agree with this idea, individuals
high in relational interdependence also concurred that masks
make others feel protected.

Mask Wearing as Normative Behavior
As expected, respondents high in collective or relational
interdependence viewed mask wearing to be normative (see
Table 4, column 3). That is, to the extent that others wear
masks and hold these expectations of everybody in their circle,
those high in interdependence do regard mask wearing as
the social norm. This pattern was complemented by the fact
that respondents from more collectivistic states were also more
inclined to view wearing masks as normative. However, higher
levels of independence were equally linked to the perception
that mask wearing represented a normative behavior. Whereas
individualists tend to emphasize individuality, we should not
forget that in such contexts, group members expect others to
fall in line with individualistic values and norms (e.g., Jetten
et al., 2006). Thus, individuals high in independence might
view mask wearing as the result of people taking personal
responsibility; to the extent that taking personal responsibility is
seen as an expectation that is applied to all ingroup members,
wearing a mask might be seen as normative among those high
in independence as it is for those high in interdependence.
Yet, conservative respondents rejected that masks represented a
normative behavior.

Comfortingly, wearing a mask was seen as a normative
behavior by those who live in jurisdictions in which government
officials had mandated mask wearing. This suggests that
respondents thought that following the rules set by a government
official meant to comply with widely held social expectations.

Social Recognition
Respondents high in interdependence indicated that they
received recognition from other people when wearing a mask—
consistent with the notion that behaving in socially cooperative
ways is inherently socially rewarding to those, for whom fitting
in with the group is of great importance (see Table 4, column
4). Likewise, respondents from more collectivistic states also
reported feeling recognized by others when wearing a mask.
This finding highlights how social recognition by others might
be important both at the level of the individual as well as the
level of one’s community; the pattern hints at the possibility that
the greater inclination to wear masks among respondents from
collectivistic states might be sustained by the approval of other
members of the community.

Respondents who reported that their community had a
mandatory mask policy also reported feeling greater pride and
prestige. It appears that many respondents experienced social
recognition when they did comply with official instructions
aimed at protecting the community. And although conservatism
was otherwise consistently related tomore negative feelings about
masks, this variable was not correlated with the experience of
social recognition.

Trust in Public Officials
Different patterns emerged for trust in government officials and
trust in public health officials, with the former being substantially
lower than the latter (see Table 1). As shown in Table 5,
columns 1 and 2, independence and conservatism were both
negatively related to trust in government officials, presumably
because during a worldwide pandemic, the government might
impose restrictions on individual freedoms. Yet, the two
interdependence variables predicted higher trust in public health
officials but were unrelated to trust in (elected) government
officials. Conservatives also trusted public health officials less
than liberals, though the coefficient was only half the size of that
for trust in government officials.

Intriguingly, respondents from tighter U.S. states expressed
a higher level of trust in government officials. Harrington
and Gelfand (2014) demonstrated that state-level tightness
was positively correlated with support for greater government
restriction in various domains of life. We surmise that
governments that impose restrictions, presumably to protect
public welfare, are trusted more in tighter state-level cultures.

Negative Evaluation
As shown in Table 5, column 3, both respondents high in
conservatism and those high in independence seemed to evaluate
mask wearing much more negatively than liberals. As observed
earlier, independence was also related to a greater intent of
wearing a mask in the future. This leads to the conclusion
that highly independent people were willing to wear masks
even though they resented doing so. This pattern, however, is
consistent with the notion that independence includes a sense of
personal responsibility.
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TABLE 5 | Result of multilevel analyses: trust and aversion to masks.

Trust Gov’t officials Trust public health Negative evaluation Not wanting to be

seen with a mask

b (se) b (se) b (se) b (se)

Intercept 3.20*** (0.31) 4.01*** (0.23) 2.68*** (0.27) 0.87** (0.28)

Individual-level

Female (Male = 0) <-0.01 (0.11) −0.23** (0.08) 0.07 (0.10) 0.07 (0.10)

Education (High School = 0)

Some college −0.16 (0.23) 0.15 (0.17) −0.37+ (0.20) 0.21 (0.21)

College −0.24 (0.21) 0.27 (0.16) −0.02 (0.18) 0.89*** (0.20)

Advanced Deg. −0.34 (0.24) 0.18 (0.18) −0.04 (0.21) 0.82*** (0.22)

Age (18–24 years = 0)

25–34 0.11 (0.23) −0.42* (0.17) −0.15 (0.20) 0.25 (0.21)

35–44 −0.08 (0.24) −0.41* (0.18) −0.10 (0.21) 0.11 (0.22)

45–54 0.05 (0.26) −0.33+ (0.19) −0.01 (0.23) 0.09 (0.24)

55–64 −0.30 (0.31) −0.26 (0.23) 0.19 (0.26) 0.65* (0.28)

65–74 0.04 (0.46) −0.39 (0.34) −0.09 (0.39) 0.03 (0.42)

Race/Ethnicity (White = 0)

Asian −0.11 (0.25) 0.05 (0.19) 0.19 (0.22) −0.05 (0.23)

Black −0.15 (0.18) 0.13 (0.13) <0.01 (0.15) 0.19 (0.16)

Latinx −0.13 (0.26) −0.25 (0.20) −0.15 (0.23) −0.10 (0.24)

Other −0.38 (0.60) 0.18 (0.46) 0.30 (0.52) −0.54 (0.55)

Independence –0.24* (0.10) −0.11 (0.07) 0.20* (0.09) −0.15 (0.09)

Collective interdep. 0.16+ (0.10) 0.57*** (0.07) –0.04 (0.08) 0.13 (0.09)

Relational interdep. 0.01 (0.09) 0.19** (0.07) –0.03 (0.08) −0.06 (0.09)

Conservatism −0.35* (0.04) −0.16*** (0.03) 0.40*** (0.04) 0.49*** (0.04)

Mask Mandatory −0.04 (0.14) 0.16 (0.11) −0.21 (0.12) 0.66*** (0.13)

State-level

Honor State (No = 0) −0.130 (0.126) −0.048 (0.092) 0.012 (0.107) 0.251* (0.119)

Tightness 0.015* (0.006) −0.001 (0.004) −0.009+ (0.005) –0.013* (0.005)

Collectivism 0.005 (0.006) <0.001 (0.005) −0.005 (0.006) 0.001 (0.006)

GSP −0.001 (0.006) −0.001 (0.005) 0.005 (0.006) <0.001 (0.006)

Gini −0.019 (0.035) −0.006 (0.026) −0.027 (0.030) −0.005 (0.033)

Variance components

State <0.01 0.00 0.00 <0.01

Residual 1.70 0.95 1.27 1.44

Model fit

AIC 2135.01 1795.29 1957.72 2042.61

BIC 2249.50 1909.82 2072.13 2157.14

−2 Log Likelihood 2083.10 1743.29 1905.72 1990.32

ICC 0.03 0.00 0.03 0.05

Marginal R2 0.14 0.24 0.23 0.38

Conditional R2 0.15 0.24 0.23 0.38

N 596 605 602 605

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

For our main predictor variables, coefficients and their standard errors are bolded, if they are significant at a minimum of p < 0.05.

Social Image
As summarized in column 4 of Table 5, conservatives were
more likely to view masks as a sign of weakness, and as further
displayed in column 1 of Table 6, they did not wish to be
seen with a mask—consistent with their overall opposition to
masks. Individuals with a highly independent self-construal were,

however, less likely to agree with the notion that masks indicated
weakness, even though they evaluated masks negatively, as
discussed above. Whereas others reported that men were more
likely to view masks as a sign of weakness (e.g., Capraro and
Barcelo, 2020), such a gender effect did not materialize in
our data.
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TABLE 6 | Result of multilevel analyses: weakness, well-being, freedom, and voluntariness.

Mask is a sign weakness Low well-being Freedom vs. civic duty Voluntariness

b (se) b (se) b (se) b (se)

Intercept 1.00*** (0.30) 1.70*** (0.24) 1.56*** (0.21) 2.53*** (0.28)

Individual-level

Female (Male = 0) <0.01 (0.11) 0.04 (0.09) −0.03 (0.08) −0.07 (0.10)

Education (High School = 0)

Some college −0.06 (0.22) 0.13 (0.18) −0.03 (0.16) 0.15 (0.20)

College 0.58** (0.20) 0.62*** (0.17) 0.37* (0.14) 0.74*** (0.19)

Advanced Deg. 0.56* (0.23) 0.64*** (0.19) 0.47** (0.16) 0.72*** (0.21)

Age (18–24 years = 0)

25–34 0.29 (0.22) 0.11 (0.18) 0.18 (0.16) 0.39* (0.20)

35–44 0.13 (0.23) −0.04 (0.19) 0.13 (0.16) 0.38+ (0.21)

45–54 0.34 (0.25) 0.03 (0.21) 0.22 (0.18) 0.33 (0.22)

55–64 0.86** (0.29) 0.17 (0.24) 0.33 (0.21) 0.60* (0.27)

65–74 0.01 (0.44) −0.11 (0.36) 0.18 (0.31) −0.03 (0.40)

Race/Ethnicity (White = 0)

Asian −0.19 (0.24) −0.06 (0.19) 0.12 (0.17) 0.37+ (0.22)

Black 0.22 (0.17) 0.05 (0.14) −0.04 (0.17) 0.18 (0.15)

Latinx 0.16 (0.25) 0.12 (0.21) 0.14 (0.18) 0.50* (0.23)

Other −0.03 (0.58) 0.31 (0.47) −0.28 (0.41) −0.43 (0.52)

Independence –0.21* (0.10) −0.15+ (0.08) −0.03 (0.07) −0.18* (0.09)

Collective interdep. 0.03 (0.09) 0.13+ (0.08) −0.19** (0.09) 0.29*** (0.09)

Relational interdep. −0.05 (0.09) −0.12 (0.07) –0.09 (0.06) 0.08 (0.08)

Conservatism 0.46*** (0.04) 0.41*** (0.03) 0.49*** (0.03) 0.18*** (0.04)

Mask Mandatory 0.57*** (0.14) 0.41*** (0.11) 0.26* (0.10) −0.49*** (0.13)

State-level

Honor State (No = 0) 0.239* (0.119) 0.217* (0.010) 0.174* (0.084) 0.161 (0.142)

Tightness −0.017** (0.005) −0.015*** (0.004) –0.119** (0.039) <-0.001 (0.006)

Collectivism −0.001 (0.006) −0.002 (0.005) <0.001 (0.004) −0.006 (0.007)

GSP <-0.001 (0.006) –<0.001 (0.005) 0.002 (0.005) 0.003 (0.008)

Gini 0.027 (0.033) −0.017 (0.027) −0.022 (0.023) −0.026 (0.004)

Variance components

State 0.00 0.00 0.00 0.06

Residual 1.58 1.04 0.80 1.27

Model fit

AIC 2093.45 1831.16 1690.05 1983.92

BIC 2207.98 1945.44 1804.50 2098.46

−2 Log Likelihood 2041.45 1779.16 1638.05 1931.92

ICC 0.05 0.05 0.04 0.04

Marginal R2 0.33 0.35 0.41 0.20

Conditional R2 0.33 0.35 0.41 0.24

N 605 599 603 605

+p < 0.051, *p < 0.05; **p < 0.01; ***p < 0.001.

For our main predictor variables, coefficients and their standard errors are bolded, if they are significant at a minimum of p < 0.05.

As predicted based on the honor culture framework,
regardless of their personal characteristics, respondents from
honor states were also more likely to say that they did not
want to be seen wearing a mask. They were also more likely
to consider a mask as a sign of weakness than was the
case for respondents from non-honor states. This pattern is
consistent with the observation that people in honor culture

emphasized appearing tough and strong (e.g., Üskül et al.,
2019)8.

Likewise, among respondents from tighter states, the
sentiment that masks were a sign of weakness or spoiled one’s

8Supplementary analyses did not reveal any gender effect that might have occurred

differentially in honor and non-honor states.
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public image was less likely shared, consistent with the notion
that people in such states were more oriented toward complying
with social norms. However, there was again some evidence
that respondents in jurisdictions with a mask mandate were
particularly likely to characterize masks as a sign of weakness
and to reject wanting to be seen with masks (Table 5, column
4, and Table 6, column 1, respectively). We speculate that this
is evidence of a backlash against government requirements
that were perceived as a limitation on personal freedom (e.g.,
Microsoft News, 2020; Pawlowski, 2020).

Well-Being Consequences
As indicated in Table 6, column 2, conservatives were again more
likely to attribute negative consequences to wearing a mask in
terms of their emotional well-being. Similarly, respondents who
indicated that they lived in jurisdictions with a mask mandate
also reported lower well-being. Recall that respondents in such
jurisdictions were not any more or less likely to wear masks in
public than those in jurisdictions without mask mandates (see
Table 3, column 1). Hence, it is conceivable that the attribution
of masks generating lower well-being is not exclusively borne out
of personal experience. Consistent with this theme, being from
a tighter state seemed to protect respondents from a negative
impact on their well-being, presumably because, as demonstrated
above, masks were not evaluated as negatively, and there was less
ambiguity concerning the social meaning of mask-wearing.

Likewise, respondents from honor states said that wearing a
mask decreased their well-being compared to those from non-
honor states. Though not anticipated, this finding is consistent
with honor culture insofar as individuals may experience wearing
a mask as a loss of honor, because it conveys weakness rather
than personal strength. This, in turn, lowers their well-being and
makes, them feel looked down upon by their community (Brown,
2016). Again, there is no evidence that respondents from honor
and non-honor states differed in their frequency of mask wearing
(see Table 3, column 1). Therefore, it is plausible to assume that
respondents responded based on their cultural understanding of
what wearing a mask signifies.

Freedom, Duty, and Voluntariness
Our analysis of whether respondents perceived mask wearing
as an infringement of their freedoms or an act of civic duty
revealed that, as expected, conservatives preferred the former
interpretation, whereas liberals preferred the latter. Consistent
with the notion that government action may arouse a reactance-
like response or a backlash, respondents in jurisdictions with
a mask mandate considered the mandate an infringement on
their freedom (Table 6, column 3). Yet, those with high levels
of collective interdependence were more likely to view mask
wearing as an act of civic duty. This was also the case for those
from tighter U.S. states, where compliance with social norms
and rules is valued and enforced. Respondents from honor states,
however, were more likely to express that masks wearing was an
infringement on their freedoms thanwas the case for respondents
from non-honor states.

If they resided in a jurisdiction with the mask mandate,
respondents did not believe that it was individuals’ personal

decision whether to wear a mask or not. Likewise, those
high in independence, who presumably champion personal
autonomy, considered mask wearing not a voluntary matter.
Yet, respondents who scored high in collective interdependence
did feel that there was little social pressure and that individuals
made personal and voluntary decisions to wear a mask. At first
blush, this might seem surprising in light that this group of
individuals also agreed that wearing a mask represented a social
norm (see Table 4, column 3). The key to understanding this
positive coefficient might be the insight that for those high in
interdependence, an external obligation does not have to be
experienced as a limitation on their own actions. Rather, it might
be experienced as individuals wanting to engage in behavior for
the benefit of others [see also Berg et al. (2001), e.g., Janoff-
Bulman and Leggatt (2002)].

Unexpectedly, conservatism was also related to the perception
of higher levels of voluntariness. Whereas conservatives had a
much less favorable view ofmasks andmask wearing than was the
case for liberals, they were also less likely to wear masks regularly
(see Table 3, column 1). The greater perceived voluntariness of
mask wearing may be because conservatives rejecting the social
expectation that otherwise seems to have produced very high
levels of mask wearing; instead, they might assert their own
agency in deciding when (and when not) they are willing to wear
masks. By contrast, liberals might be wearing masks habitually;
hence, for liberals mask wearing may simply not be the subject to
any reasoned voluntary decision-making process.

Mediation Analyses
Individual-Level Mediation
Given that all of our individual-level cultural variables were
involved in predicting aspects of mask-wearing behavior, we
tested which specific responses to masks mediated these effects.
We performed a series of three mediation analyses in which
we predicted past mask-wearing behavior, future intent, and
willingness to change one’s behavior based on conservatism,
collective interdependence, relational interdependence, and
independence. As simultaneous mediators, we explored
knowledge; perceived utility; providing feelings of protection;
whether mask wearing represented a social norm; the experience
of social recognition; negative evaluations; whether masks are
a sign of weakness; whether participants did not want to give
others the satisfaction of seeing them with a mask; low well-
being; and whether wearing mask represented an infringement of
freedom or a civic duty (total of 10 mediators)9,10. We examined
potential mediational relationships among individual-level
variables in the context of our multilevel design. All multilevel
mediation analyses were carried out in Stata 14.2 using the gsem
function. In all three models we controlled for gender, education,
age, and race.

9Testing multiple simultaneous mediational relationships implied that we would

be able to control the effects of overlapping mediators, with indirect effects only

reflecting the unique contribution to a particular mediator.
10As before, in the mediation analysis for willingness to change behavior we

controlled for participants’ past behavior.
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We aimed to generate specific hypotheses for conservatism as
to which mediator might be most critical. However, we expected
(and found) that conservatives evaluated all aspects of masks
more negatively than liberals; hence, for conservatism, we used
mediation analysis to explore the most potent mediators. For
collective interdependence, we expected that those high on this
dimension would consider it much more normative, and in
the interest of their community to wear masks. Likewise, we
suspected that people high in collective interdependence would
wearmasks to the extent that they receive some social recognition
from wearing a mask.

Pertaining to relational interdependence, we suspected that
one’s desire for others to feel protected would serve as a
mediator on mask-wearing behavior. Lastly, we hypothesized
that the effects of independence on mask-wearing behavior
would be mediated by the perception of the utility of doing
so, and that it would be a civic duty to wear a mask (see
Supplementary Material S8 for additional details).

Below we summarize our mediation results focusing
on statistically reliable indirect effects, which are displayed
in Figure 1. Because our interest is on the implications
of our cultural predictors, we discuss findings separately
for conservatism, the two interdependence variables,
and independence.

Conservatism
Our models revealed that the statistical effects of conservatism
onto past behavior and onto future intent to wear a mask was
exclusively mediated by the perceived utility of wearing a mask,
indirect effects ab = −0.130, 95% CI [−0.169, −0.090] and ab
= −0.122, 95% CI [−0.158, −0.086], respectively. Higher levels
of conservatism were related to lower perceived utility, which
in turn predict more frequent past and future mask wearing
(see Figures 1A,B). The same mediational relationship was also
present for willingness to change behavior, ab = −0.079, 95% CI
[−0.122, −0.037]; yet, conservatives were also willing to change
their behavior to the extent that they did not want others to see
them with a mask, ab = −0.075, 95% CI [0.022, 0.128]; to the
extent that they reported low well-being as a result of wearing
a mask, ab = 0.068, 95% CI [0.013, 0.122]; and to the extent
that they considered mask wearing as an infringement on their
freedom, ab = 0.096, 95% CI [0.014, 0.178] (see Figure 1C). As
established above, among conservatives there was a willingness
to reduce the frequency of mask wearing, never a willingness to
increase one’s frequency of mask wearing. In short, conservatives
seem to have a variety of reasons at the ready for why they might
no longer wear masks. Yet, in the immediate conservatives’ lower
self-reported mask-wearing behavior seemed to be primarily
predicted by them considering mask wearing as not useful.

Collective Interdependence
As anticipated, whether mask wearing was considered a social
norm served as a mediator for past behavior and future
intent of wearing a mask, indirect effects ab = 0.053, 95%
CI [0.018, 0.088] and ab = 0.047, 95% CI [0.017, 0.078],
respectively. Confirming our hypothesis, those high in collective
interdependence considered it a social norm to wear masks,

FIGURE 1 | Mediation models pertaining to mask-wearing behaviors. The

figures depict only paths involved in a reliable indirect (mediation) effect; and

significant direct effects of the cultural predictors onto the behavior variables

and onto the mediators. (A) refers to past mask wearing behavior; (B) to future

mask wearing intent; and (C) to willingness to change one’s behavior. *p <

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

which predicted more frequent mask wearing in the past
and greater intent to wear masks in the future. A parallel
mediational path was found for perceived utility, with those
high in collective interdependence considering it simply more
useful, and in everybody’s interest, to wear masks, indirect
effects ab = 0.224, 95% CI [0.146, 0.301] and ab = 0.211, 95%
CI [0.140, 0.281], respectively. Collective interdependence was
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FIGURE 2 | Mediation model pertaining to past mask wearing at the

state-level. **p < 0.01; ***p < 0.001.

also related to greater willingness to change one’s behavior, to
the extent that they considered the perceived utility of mask
wearing to be high, indirect effect ab = 0.157, 95% CI [0.074,
0.240]11.

Overall, this analysis partially confirmed our expectations,
though we did not find any evidence that social recognition
derived from wearing a mask served as a mediator.

Relational Interdependence
With none of the mediational relationships being reliable, our
hypothesis concerning to this variable was not confirmed.

Independence
As predicted, independence predicted past masking wearing
behavior and future intent to the extent that those high in
independence perceived the utility of mask wearing to be high,
indirect effects ab = 0.224, 95% CI [0.146, 0.301] and ab =

0.211, 95% CI [0.140, 0.281]. The same type of mediational
relationship was also reliable with regard to willingness to change
one’s behavior, indirect effect ab = 0.062, 95% CI [0.012, 0.111].
Whereas this confirmed that independents would be responsive
to the utility of mask wearing, there was no evidence to confirm
that any effects of independence were mediated by viewing mask
wearing as a civic duty.

State-Level Mediation
To examine whether this critical mediational analysis would
generalize to the societal level, we examined whether the
relationship between state difference in collectivism and past
mask wearing was mediated by perceived utility and social
norms. For this analysis, we aggregated the individual-level
mediators as well as past mask wearing and performed a
mediation analysis with states (k = 45) as units of analysis.
The analysis was carried out in R’s lavaan (Rosseel, 2012).
As summarized in Figure 2, state-level collectivism predicted

11Follow-up analysis revealed that this mediational relationship was strongest

among those individuals who did not wear masks all the time or most of the time.

It was very weak to nonexistent among participants who said that they wear a mask

all the time. Hence, among individuals high in collective interdependence, greater

perceived utility of masks seems to imply a willingness to increase the frequency of

mask wearing.

both state differences in average social norms and perceived
utility; however, only state-averages in perceived utility emerged
as a significant mediator, indirect effect ab = 0.009, 95% CI
[0.001, 0.017], but not for state-averages in the extent to which
wearing masks was considered a social norm, indirect effect
ab = 0.001, 95% CI [−0.001, 0.003]. Additional analyses in
which we used state averages of making others feel protected
and social recognition and as mediators only confirmed that
only perceived utility resulted in a reliable indirect effect (see
Supplementary Material S9).

DISCUSSION

In the midst of the worsening COVID-19 crisis of 2020,
the use of masks in the U.S. was plagued by deep cultural
and political divisions. The goal of this study was to
examine mask-wearing behavior and the cultural understandings
of masks within the context of four broad frameworks
within cultural psychology, namely, research in individualism-
collectivism, tightness-looseness, honor culture, and political
orientation (conservatism/liberalism).

Overall, political orientation was the most pervasive predictor
(see also Blakemore, 2020). Individuals who described themselves
as conservative were less likely to believe that wearing masks
generates benefits and thus were less likely to wear masks—
a finding suggested by our mediation analyses. Conservatives
also expressed that masks undermine their well-being and
public image. As cultural symbols, for conservatives masks
represented weakness and a limitation on their individual
freedom. These findings are certainly no surprise in the context of
the American political landscape of 2020, an election year, which
was characterized by deep divisions among the U.S. electorate.
Our data provide a glimpse of the depth and intransigence
of this divide: conservatives, more so than liberals, indicated
a willingness to change their mask-wearing behavior if their
community and those close to them expected them to do so.
Yet, as we determined, conservatives were willing to reduce their
mask-wearing behavior; they did not express any willingness
to wear masks more frequently. It is difficult to know if
conservatives around the U.S. did maintain a lower level of mask
wearing during the last 5 months of 2020, that is, following the
completion of our study. However, it is almost certain that greater
adherence to non-pharmaceutical public health measures, such
as wearing masks, would have prevented the explosion of new
COVID-19 cases in the U.S. as it occurred between October 2020
and January 2021 (cf. Li et al., 2020b; Singh et al., 2021).

The second most pervasive predictor in our study was
individual differences in interdependent self-construals as they
relate to collectives. Respondents high on this dimension had
not worn masks more frequently, nor did they know more about
the virus than others. Rather, they considered wearing masks
to be a normative behavior, and not only considered it a civic
duty but also experienced mask wearing as socially rewarding. As
suggested by a mediation analysis, both the perceived utility of
wearing masks and the perceived normativeness of the behavior
seemed to motivate them to wear masks more frequently.
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For relational interdependence we obtained similar results
as for collective interdependence; however, this variable was
unrelated to greater perceived utility, nor was it related to a
conception of mask wearing as civic behavior–consistent with
implied focus on interpersonal concerns. We did confirm our
expectation that relational interdependence was related to a
desire to make others feel protected, though this demonstrated
relationship emerged for either interdependence dimension.
Relational interdependence did predict a higher level of
knowledge about COVID-19, though this greater knowledge did
not have any implications for behavior.

Independent self-construals emerged as yet another important
predictor. Those high on this dimension expressed a greater
willingness to wear masks in the future and perceived the
utility of masking to be high. But even though they also
viewed wearing masks to be normative, individuals high in
independence resentedmasks more than their low-independence
counterparts. They also indicated that they saw mask wearing
to be the result of social pressure, rather than the result of
individuals’ voluntary decisions. The fact that independents
distinguish between cooperation with a community demand and
their personal evaluation of and desire to wear masks points
to a substantially different process. Collective interdependence
seemed to entail that individuals embrace their community’s
norms and requirements as a personal goal (cf. Janoff-Bulman
and Leggatt, 2002). By contrast, the pattern observed for
independence seems to be consistent with individuals assuming
responsibility; even though a particular action, such as wearing
masks, is perceived to be personally unpleasant, nevertheless
individuals carry it because it is deemed beneficial (Waterman,
1981, 1984).

Beyond individual-level differences in independence and
interdependence, our work also revealed several state differences
for collectivism. Recall that Vandello and Cohen’s (1999) measure
of collectivism focuses primarily on culturally relevant behaviors
(e.g., divorces and carpooling) and residential structure (e.g.,
living arrangement) rather than self-reported value preferences.
Not only were respondents from collectivistic states more likely
to report having worn masks, but respondents from such states
also perceived greater utility in mask wearing, they considered
it more normative, were more likely to derive social recognition
from wearing masks, and were more likely to agree that masks
may make other people feel protected. Though our state-level
mediation analysis suggested that the mask-wearing behavior of
the residents of collectivistic states may have been mainly the
result of greater perceived utility, the nature of our findings make
clear that there are culturally shared perceptions that existed in
different states. Regardless of whether they endorsed higher or
lower levels of collective interdependence, people in collectivistic
states agreed that wearing masks was beneficial, which seemed to
motivate them to wear masks more frequently.

Tightness-looseness also emerged as a cultural predictor.
Respondents from tighter states were more likely to trust
government officials, and less likely to consider masks to
symbolize weakness, but instead they regarded wearing masks as
a civic duty, rather than an infringement of freedom—in addition
to being less likely to attribute negative well-being consequences

to masks. Presumably aided by the perceptions of masks as an
official requirement issued by a trusted source (government),
respondents from tighter states were less willing to change their
mask-wearing behavior. The present study did not unveil any
evidence that residents from tighter states wore masks more
frequently than those from looser states, as we predicted based
on Gelfand et al. (2021). Recall that these authors argued that
tighter societies were more successful at fighting the COVID-19
pandemic because people were more likely to wear face masks.
Still, our data nevertheless showed that cultural tightness seemed
to promote an atmosphere supportive of wearing masks. It is
likely that in culturally tight states there may have existed less
ambiguity as to what the rules were (e.g., Gelfand et al., 2011;
Harrington and Gelfand, 2014). Our results are consistent with
the notion that mask-wearing behavior is inherently embedded
within the social norms of a community. At the most general
level, our findings affirm the relevance of cultural differences of
tightness-looseness in the pandemic, which has been shown to
predict COVID-19 cases and deaths on a global scale (Gelfand
et al., 2021) as well as population responses to the pandemic (Cao
et al., 2020; Im and Chen, 2020).

Finally, as predicted, honor culture was related to the belief
that masks were a sign of weakness. Because projecting personal
strength is prized, respondents from honor states also said that
they did not want to give others the satisfaction of being seen with
a mask—reminiscent of the May 2020 quote by Donald Trump
(Carlisle, 2020). Consistent with recent theorizing by Brown
(2016), respondents from honor states were also more likely
to say that masks reduced their well-being than respondents
from non-honor states. Although some scholars have argued that
honor culture is fading in the U.S. (Grosjean, 2014), our study
showed that the psychological concerns of honor cultures persist
and that they are being applied to assign social meaning to masks
and mask wearing.

An important takeaway from this research is that masks are
not simply a useful tool in shielding oneself from infection;
they are also symbols, which take on different meanings across
political and cultural contexts. Our data demonstrated that
individuals view masks through the lens of existing cultural
(and political) beliefs. As a result of the application of these
beliefs, individuals attribute value and utility to masks and mask
wearing. Whereas this was most explicit at the individual level,
the same general process also seems to occur at the societal
level. Collectivistic states seem to embrace mask wearing as a
useful, socially normative behavior, that is rewarding to the mask
wearer, and which is reassuring to members of the community.
Tighter states appear to treat masks as a legitimate requirement
by the authorities which enhances the favorability of their
evaluation and makes people unwilling to change their mask-
wearing behavior. Honor states seem to treat masks as a challenge
to one’s public image, which has the potential of undermining
well-being12.

12A state-level analysis, which examined whether interpreting masks as a sign

of weakness mediated the link between honor status and state-level well-being

revealed a significant indirect effect, ab = 0.208, 95% [0.024, 0.392]. Respondents
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Even though our findings confirmed many of our predictions,
critics might wonder to what extent cultural concepts are relevant
to public health. This question is inherently tied to cultural
variables being able to account for actual behavior.

We identified two variables that predicted past behavior
directly: Conservatism, of our four individual differences in
cultural beliefs, as well as collectivism, one of our three
dimensions of between-state differences. Two additional cultural
variables emerged as predictors of past behavior in our
mediation analyses, namely, collective interdependence, and
independence13. From this perspective, the present research
yielded an array of cultural variables that predict mask-wearing
behavior. In other words, different aspects of culture appear to
be involved in whether individuals don masks or not. Strikingly,
even cultural constructs that are unrelated (if not conceptually
opposed), such as independence and collective interdependence
appear to predict higher levels of mask wearing. Perhaps even
more surprisingly, conservatism and interdependence tend to
be substantially correlated; yet, conservatism predicted a great
reluctance to wear masks, whereas interdependence predicted a
greater readiness to wear masks. How is this possible?

Our mediation analyses produced suggestive evidence that
points to a single process: different cultural dispositions seem
to increase (or decrease) mask behavior to the extent that
individuals perceive mask wearing to possess greater (lower)
utility. That is, conservative respondents perceived mask wearing
to less useful, and in the interest of themselves and others
than was the case for liberal respondents. Likewise, respondents
high in collective interdependence were more likely to consider
masks useful than respondents low on this dimension, and a
very similar pattern emerged for respondents high and low in
independence. We made the very same observation at the state
level, such that high-collectivism states predicted higher state
averages of perceived utility, which then translated into higher
mask wearing at the state level. In short, cultural dispositions,
both at the individual level as well as at the state level seem to
orient individuals’ perspectives toward an evaluation of what is
useful and in their interest. This process is reminiscent of the
unitary process of utility maximization that is at the heart of
rational choice theory: whatever considerations are entertained
when making a decision, ultimately individuals will choose to
engage in actions that they consider most useful in advancing
their interests (e.g., Scott, 2000).

If perceived utility is the critical ingredient to motivate mask
wearing, then researchers must exercise great care when they
are tempted to condemn the fact that individuals refuse to
wear masks, even when scientific literature supports that masks
will curb infection (e.g., Singh et al., 2021). The reluctance of
conservatives to wearmasks should not necessarily be interpreted
as irrational, or as obstinate resistance to engaging in a salutary
behavior. Rather, if conservatives do not perceive utility in

from honor states were more likely to think that masks were a sign of weakness;

agreeing with this sentiment lowered respondents’ well-being.
13Mediation analysis does not require there to be a significant relationship between

a predictor and an outcome variable in order for the same predictor to exert a

statistical influence on the outcome variable via a mediator. This is the result

of tests of mediational relationships having more statistical power than those

pertaining to direct relationships (Kenny and Judd, 2014).

wearing masks, this implies that, at least from their own
perspective, they are acting in the best interest of themselves and
others. Yet, objective reality may have the potential of correcting
these beliefs. During the pandemic, and all else being equal,
communities in which mask wearing is rare face a much higher
risk of infection than communities in which mask wearing is
common. If individuals’ perceptions of mask wearing utility are
tethered to real-world outcomes, then one may be confident
that, at least over time, individuals who dismiss the utility of
wearing masks may come around, and rationally adjust their
beliefs. Hence, as the pandemic may have dragged on, there is
a good chance that at least some conservatives will have changed
their mind.

Whereas, this may be a reason for optimism, it is easy to
see that any process of belief change may take time, and be
of little comfort when a surging wave of infection demands
immediate action. Moreover, social judgment research has
yielded much evidence of individuals engaging in motivated
reasoning, allowing them to focus on observations that are
consistent with prior beliefs, use information creatively in
support of preference conclusions, and ignore facts that are
inconsistent with expectations (e.g., Kunda, 1990). Still, over the
long-term, our analyses suggest that, especially as the pandemic
worsened significantly in the months following the completion of
our survey, individuals will have adjusted their beliefs about the
utility of masks.

Beyond utility, the only other mediator was whether
respondents perceived mask wearing to be socially normative
or not. This variable helped explain the effects of collective
interdependence on the future intent to wear masks. This finding
is consistent with the notion that those who feel committed to
their group are also likely to adhere to its norms and rules. The
fact that this pattern only emerged for behavioral intent, and
not for past behavior raises questions. One wonders whether
individuals high in collective interdependence merely affirmed
their membership in the group by expressing this intent, even
when the actual execution of the behavior may not have been
consistent with the intention.

Implications
Our research has established that masks and mask wearing
are deeply embedded in their cultural context, with their
symbolic significance being critical to people [see also Sunstein
(2020) and Timpka and Nyce (2021)]. Any future attempt
aimed at increasing mask-wearing behavior, whether during the
present COVID-19 pandemic or a future epidemic, should take
into consideration the cultural meanings of masks—and any
public health measure that the population is unaccustomed to.
For instance, when directed at honor cultures, public health
communication might seek to frame masks as a symbol of unity
and strength. Indeed, many individuals used masks not only as
a quasi-fashion accessory, but also as a canvas, e.g., to display
the flag, or communicate various messages. By the same token,
to appeal to an audience that is likely to view any requirement to
wear masks with suspicion, it is critical to seek out an avenue of
communication to avoid cultural “red flags.”
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Limitations
As with any study, our research faced a number of limitations.
First, our first limitation refers to the fact that we only assessed
self-reports of mask-wearing behavior. It is an open question to
what extent self-reported mask-wearing corresponds to objective
behavior. Even if we know of no study that has yet examined
the accuracy of self-reports, a German study conducted early in
the pandemic suggested an over-reporting bias (Kovacs et al.,
2020). On the one hand, it is easy to see that respondents would
overreport a behavior that was considered desirable during a
pandemic, and we cannot exclude the possibility that this also
occurred in our data. On the other hand, especially respondents
who described themselves as conservative reported wearing
masks less frequently than liberals [see also Blakemore (2020)].
To the extent that a self-reporting bias existed, it did not erase this
expected difference between respondents with different political
leanings14.

Second, we concede the possibility that our research may
have been unable to detect some existing relationships because
of a heavy skew in respondents’ self-reported behavior. The
overwhelming majority of our sample indicated having worn a
mask always ormost of the time. Whereas this is good news from
the perspective of public health, such an apparent ceiling effect
may have constrained variability and made it statistically difficult
to identify relationships between variables that may have been
present in our data.

Third, because we did not sample all 50 states our data do not
allow inferences about the cultural patterns of Alaska, Delaware,
Vermont, or the Dakotas. By the same token, with per-state
sample sizes being highly variable, a potential weakness is that we
did not capture the prevalent views of different state populations
equally well. Moreover, future research may need to affirm
the present findings as our study did rely on Mturk workers,
whose characteristics did not match the general population. Even
though there is no reason to believe that Mturk workers self-
selected differently across states, future research might need to
corroborate this assumption.

But in spite of these limitations, we believe that our study does
shed light on how cultural and political patterns in the U.S. help
shape behavior and response related to masking, one of the most
critical tools in fighting airborne pathogens.

CONCLUSION

In closing, for most of 2020, the U.S. saw its global leadership
role challenged by its poor handling of the COVID-19 pandemic.

14A threat to the validity of our findings stems from the possibility that self-

reports of behavior were entirely driven by differential responses biases, such that

conservatives feel compelled to self-report infrequent mask wearing (regardless of

their actual behavior), whereas liberals feel compelled to report frequent mask-

wearing behavior (again, regardless of their actual behavior). We do not consider

this plausible because our self-reports of mask-wearing behavior do replicate,

albeit weakly, the same gender differences obtained in an observational study of

mask-wearing behavior (Haischer et al., 2020). The self-report study by Blakemore

(2020) also obtain patterns similar to those reported by Haischer et al. (2020).

Even when self-reports are subject to potential distortion, they do track objectively

assessed behaviors.

As of this writing (May 2021), the vaccination campaign in
the U.S. is one of the most successful in the world, especially
considering the size of the U.S. population. However, believing
the pandemic to be effectively over, many individuals are less
likely to wear masks than only months ago. Many U.S. states,
eager to reinvigorate their economies, have dropped their mask
mandates (e.g., Texas and Louisiana). The consequence is either
a decline of new infections that is lower than desirable or a
resurgence of cases, likely aided by newer and faster-spreading
variants of the SARS-Cov-2. Because masks, along with other
non-pharmaceutical interventions, are still among the easiest
and most effective ways of limiting the spread of infection, the
question of how Americans relate to and attribute meaning
to masks remains relevant. Indeed, the hope that the insight
gained about human behavior during the COVID-19 pandemic
will help prepare the world for the next pandemic–whenever it
may occur.
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Many psychological researchers have proven the deteriorating effects of the coronavirus
disease 2019 (Covid-19) pandemic on public mental health. In Malaysia, various Covid-
19 clusters were associated with religious gatherings. From a cultural psychology
perspective, how ethno-religious groups respond to this crisis originating from
their unique rationality and ecological systems. Therefore, this study aimed to
explore the illness perceptions of major religious groups (Christian, Muslim, and
Buddhist) in Malaysia toward the Covid-19 pandemic, their stress levels, and the
relationship between illness perception, stress, and forms of religious expression
during the lockdown period. Through an online survey method, 608 Malaysian
religious believers were included in this mixed-method empirical study, which adapted
standardized instruments [Duke University Religion Index (DUREL), Brief Illness
Perception Questionnaire (BIPQ), and Perceived Stress Scale (PSS)]. Statistical analysis
showed that all three groups reported moderate levels of stress in average without any
significant difference after controlling for age. Both internal and external forms of religious
expression had a significant negative relationship with stress levels. Personal control,
comprehension, and emotions domains of illness perception accounted for a significant
variance in the stress level. Furthermore, religious expression significantly moderated
the relationship between some illness perception domains and stress. Qualitative coding
revealed that most participants perceived human behavior and attitudes, sociopolitical,
and sociological factors as causal factors to the current pandemic. These findings
confirmed the relationship between religious expression, illness belief, and stress
regulation during the pandemic lockdown. Incidental findings of age as a potential
protective factor for Malaysian believers warrants further study. In the conclusion,
implications for public health policymakers and religious communities on pandemic
prevention and well-being promotion were discussed.

Keywords: Covid-19, stress, religions, culture, illness perception, religious expression

INTRODUCTION

Covid-19 Pandemic Impact on Mental Health in Malaysia
Since its outbreak from China in December 2019, the coronavirus disease 2019 (Covid-19) has
evolved rapidly into a global pandemic. As of June 4, 2021, approximately 595,374 confirmed
Covid-19 cases had been reported in Malaysia, with 3,096 deaths; and its infection rate have
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surpassed India and United States, and it tops ASEAN in daily
new Covid-19 deaths per capita (Roser et al., 2021; World
Health Organization [WHO], 2020b). The rapid spread of
Covid-19 resulted in the Malaysian government imposing the
first movement control order (MCO), a nationwide lockdown
strategy, first on March 18, 2020 (Minhat and Shahar, 2020; The
Sun Daily, 2020) to combat the spread of the virus (Lippi et al.,
2020). Despite initially successful with restrictions lifted in July
2020, Malaysia entered into a total lockdown once again as the
pandemic exponentially escalated in April 2021 (World Health
Organization [WHO], 2020a; Channel News Asia, 2021; Rodzi,
2021).

People worldwide are faced with significant health, economic,
and social challenges exacerbated during the current global
pandemic (Chakraborty and Maity, 2020). Concerns have
risen in Malaysia on the adverse effects of the Covid-19
pandemic and prolonged MCO on the mental health of
vulnerable populations resulting from social isolation, the loss
of income, and an exposure to toxic family environments
(Shanmugam et al., 2020; Yusof, 2021). Rising trends of
depression and anxiety, increased cases of reported domestic
violence, marital distress, and a disproportionate spike in
suicide rates and stress levels during MCO have been reported
by local media (Abdullah, 2020; Dorall, 2020; The Star,
2020a; Togoh, 2020). About 85.5% of the government-run
Covid-19 hotline calls in 2021 were for mental health
support, with many citing extreme stress caused by financial,
relationship, and mental health struggles (Aziz et al., 2020;
Hassan, 2020; Malay Mail, 2021). Since stress is a strong
predictor of depression, anxiety, and other mental health
disorders (Marin et al., 2011; Guo et al., 2020; Montano
and Acebes, 2020), the search for cultural resilience in the
face of inevitable stress caused by the pandemic and ongoing
lockdowns is needed.

Amidst these extraneous circumstances, culture and religion
appear to play a paradoxical role in shaping the communal
cognition (“Why it happened?”) and responses (“What should
we do about it?”) toward Covid-19. Historically, humans have
faced various contagious diseases such as the plague (The
Black Death), AIDS, severe acute respiratory syndrome (SARS),
Ebola, and now Covid-19. When faced with a pandemic,
people naturally demand and seek explanations as a response
to their vulnerabilities (Rosenberg, 1992). It is expected that
different cultural systems have differing sets of illness perceptions
activated during a pandemic crisis, leading to varying stress
coping mechanisms. However, due to the nature of Covid-
19 transmission pathways and the need for the religious
faithful to congregate, global religious communities experienced
infection in the early phase of the pandemic, leading to a
polarized view between “religion as a cure” vs. “religion as
a curse.” In Malaysia, about 48% of the positive Covid-19
cases in 2020 were linked to a large international Islamic
event that took place from February 27, 2020 to March 1,
2020 at Kuala Lumpur attended by about 16,000 devotees.
Another large Covid-19 cluster began with a Christian event
held around the same time (Tan et al., 2021). Through
examining illness perception in the landscape of cultural

psychology, a less biased approach toward the display of
religious behaviors by the public during a pandemic (even if it
contradicts modern medical knowledge) can be achieved. This
is especially important in a multicultural and multireligious
nation like Malaysia.

Religion, Well-Being, and Illness
Perceptions
Culture and Religious Expression
In the postmodern era, “culture” is no longer defined by ethnicity,
geography, nationality, or any skin color group, but by the unique
resources available for humans to make sense of their world
(Rein, 2016) or the adaptive ecosystem (Tucker, 2013). According
to Saroglou and Cohen (2011), the relationship between culture
and religion could be conceptualized via the following six
frameworks—religion as a part of culture, religion constitutes
culture, religion includes and transcends culture, religion
influenced by culture, religion shapes culture, and religion
interacts with culture in influencing cognitions, emotions,
and actions. In this study, we adopt the last aforementioned
framework with an added perspective of evolutionary psychology
that, religion co-evolves with human cognition, giving form to a
dynamic cultural system that embodies a unique epistemology of
illnesses and healing (Belzen, 2010; Ting and Sundararajan, 2018;
Dueck, 2020). In the past, various dimensions of religion have
been used to operationalize religiosity, such as the frequency
of church attendance (organizational religiosity), private
religious activities (non-organizational religiosity), intrinsic
beliefs (intrinsic religiosity), religious importance, and religious
experiences (Hood et al., 2018). However, many religiosity
measurements were developed based on the Judeo-Christianity
faith in the Western society, failing to capture the full spectrum
of diversity in religious expression in Asian societies (Hill and
Pargament, 2003; Hill and Edwards, 2013; Ting et al., 2019;
Dueck, 2020).

Based on Granovetter (1973) network theory, there are
two fundamental social networking types—strong- and
weak-tie-based relationships. Expanding on network theory
and evolutionary sciences (Todd and Gigerenzer, 2012),
Sundararajan (2015, 2020) proposed a culture-cognition
scheme—the ecological rationality framework, where (a)
strong-ties societies, referring to communities with lower
relational mobility and based on small, intimate connections
with kinship and close friends would adopt a more holistic mode
of rationalities, thus orienting them to the external environment
and (b) weak-ties societies referring to communities with higher
relational unfamiliar or mobility that rely on cooperation with
unrelated others, engaging in networking and association with
acquaintances and strangers. Weak-ties societies privilege an
analytic mode of rationality, thus orienting them to the internal
mental space. This observation is similar to the cognitive style
differences found between Westerner and Asians by Nisbett and
Miyamoto (2005), and later by Talhelm and English (2020) on
southern vs. northern China due to agricultural ecology. The
division of strong- vs. weak-ties rationality has also been found
among diverse religious communities for Yi ethnic minority in
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China in a series of study by Ting and Sundararajan’s research
team (Ting et al., 2017, 2020; Ting and Sundararajan, 2018).

Applying the ecological rationality framework (ERF) model,
this study proposed that the taxonomy of religiosity (a form of
rationality) found in two major cultural ecologies—strong- vs.
weak-ties, could be framed as external vs. internal religious (ER
vs. IR) expressions. In this case, strong-ties society like Malaysia
would capitalize on externally oriented religious expression in
social space (e.g., rituals and ceremonies with social gathering)
compared to a weak-ties society that would privilege internally
oriented religious expression in private space (e.g., praying and
meditation alone). Inferring upon this rationale, inaccessibility
to communal practices (e.g., religious rituals) during lockdown
is expected to create stress for all religious groups, and might
transform the practice of believers for religion from ER to IR.
We are curious whether different religious groups in Malaysia
adopt different forms of ER vs. IR, and how a different form of
religiosity associates with the psychological distress experienced
by the believers during the lockdown. Nevertheless, to date, this
relationship between religious expression and Covid-19 stress has
yet to be empirically tested.

Religious Coping and Mental Well-Being
The influence of religion on one’s psychological processes might
affect one’s health perceptions and coping behaviors (Milstein
et al., 2019). A plethora of evidence suggested that religious
coping was positively associated with mental health outcomes
(Pargament, 1997; Pargament et al., 2000; Weber and Pargament,
2014; Khodaveirdyzadeh et al., 2016; Oman and Syme, 2018), and
benefitted patients in terms of quality of life, sense of meaning,
mental health, acceptance, source of comfort, and hope (Roger
and Hatala, 2017). Similar benefits of religious coping have been
found in some Malaysian studies. A case study conducted by
Ting and Ng (2012) showed that the incorporation of spiritual
resources in psychotherapy was significantly beneficial and
socially acceptable by the Chinese in Malaysia (CIM) community,
thus reducing the stigma associated with seeking psychological
help. A few studies on Muslims in Malaysia (Shaw et al., 2018;
Ahmadi et al., 2019) highlighted that religiosity and spirituality
play a significant role in their health beliefs and health behaviors.
Additionally, a study on religion and mental health among CIM
older adults by Tan et al. (2020) showed that belief in a higher
power was negatively associated with psychological distress,
indicating that religious beliefs could be an essential resource
in helping Malaysians to cope with life stressors. However, the
past studies did not further differentiate between ER or IR
expressions espoused by the Malaysian religious believers and
whether religious coping would be helpful in curbing pandemic-
related stress.

Religion, Illness Perception, and Stress
According to the self-regulatory model proposed by Leventhal
et al. (1998), illness perception is a construct that describes
how an individual perceives his or her disease in domains such
as identity (the meaning of symptoms and disease), timeline
(the development and chronicity of the illness), consequences
(perceived or real impact of the illness), control (outcome

expectancy and sense of control in managing the illness), and
causes (attributions of the illness). It involves two routes of
mental processing—cognitive and emotional representations.
The presence of contextual stimuli (e.g., Covid-19 pandemic)
creates both cognitive and emotional representations of the
illness, thus forming an illness perception that then informs
the adoption of differing coping responses, leading to different
emotional and health outcomes. It was found that illness
perceptions (i.e., consequences, timeline, personal control,
treatment control, identity, concern, and emotional response)
were all significantly correlated with anxiety and depression
(Zhang et al., 2016). Specifically, consequences, an understanding
of the disease (comprehension), emotional representation, and
the experience of symptoms (identity), may predict perceived
stress (Miceli et al., 2019). According to the model, coping
strategies serve as the self-regulated pathway between illness
representation and mental health outcomes. Therefore, it is
inferred that religious coping might also moderate the stress
caused by the illness perception toward Covid-19 pandemic,
which is one of the aims in our study.

On the other hand, illness perception is also heavily influenced
by cultural factors, such as religious beliefs. For example, in
a Malaysian cultural context, influenced by the perspective of
traditional Chinese medicine, general Chinese-Taoist perceive the
disease as an imbalance of forces within the body system (Chew
et al., 2011) and rural Chinese attributed stroke to poor blood
flow due to “wind” blocking and thick blood (Yap et al., 2019).
On the other hand, Malay-Muslims believe that illnesses and
suffering are trials from God by which one’s sins are removed
and are a part of one’s life journey to an everlasting world
(Attum et al., 2020). Illnesses were perceived as opportunities for
spiritual growth and rewards (Al-Khayat, 2004). For Buddhist
in Malaysia, the beliefs of karma and reincarnation lead to the
perception that illnesses and sufferings are the results of sin
in one’s past life by the believers (Ahmad, 2007; Tang, 2015;
Samuels, 2017). Similar to the global Christian community,
Christians in Malaysia generally adhere to the religious belief
that suffering, including illnesses can be caused by personal sin,
testing from God, weakening of faith, and punishment from
God (Ting and Watson, 2007). A recent systematic review of
pandemic perceptions (Yap et al., 2021) also found that different
religious traditions hold differing beliefs regarding infectious
disease for epidemic like AIDS transmission. However, Covid-19
pandemic perceptions among different religious groups remain
understudied to date. Hence, this study will adopt an exploratory
stance to solicit the attribution of pandemic across all three
religious groups.

Research Aims and Questions
Of the 32.6 million population in Malaysia, 69.3% are Bumiputras
(natives), which consist of Malays and a minority of indigenous
people, 22.8% Chinese, 6.9% Indians, and 1.0% other races
(Department of Statistics Malaysia, 2011). Islam is the official
religion of Malaysia and practiced by 61.3% of the population
(Department of Statistics Malaysia, 2011). Legally, all Malays
are Muslims, which reflects the intersection of ethnic identity
and religious identity among the Muslim group. The second
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largest religion practiced in Malaysia is Buddhism (19.8%),
followed by Christianity (9.2%) and Hinduism (6.3%). The
majority of Chinese (83.6%) and Indians (86.2%) are Buddhists
and Hindus, respectively, demonstrating a high overlap between
religion and ethnicity in Malaysia. This unique multicultural
landscape requires a unique cultural perspective toward ethno-
religion, rather than separating ethnicity and religion as two
different concepts.

Covid-19 perceptions espoused by Malaysians are yet to
be identified to date, especially across the various ethno-
religious groups. In addition, though religiosity as a variable
had often been associated with positive health outcomes, its
multifaceted expression had not been fully examined in relation
to stress regulation during pandemic. Therefore, this study
aimed to explore: (a) religious believers’ level of stress, and
their perceptions toward the Covid-19 outbreak, (b) how such
perceptions affect stress levels, and (c) how different forms
of religious expression moderate stress levels caused by illness
perception during the lockdown in Malaysia. There are two parts
in our conceptual framework (Figure 1)—in the first part, since
different religious groups represent unique ecological systems,
there would be differences in their perceptions of Covid-19,
their forms of religious expression, and perceived stress level; in
the second part, according to religious coping theory and self-
regulatory theory, religiosity could play a role in reducing the
stress caused by the illness perception.

Research question 1
Are there differences in perceived stress, religious expressions,
and illness perceptions between different religious groups?

Hypothesis 1a: Due to the lockdown, we hypothesized that
there would be no differences in the perceived stress levels of
the three religious groups.

Hypothesis 1b: Due to the exploratory nature, we
hypothesized that there would be differences in the illness
perception domains of the three religious groups without a
specific direction.

Hypothesis 1c: Due to the exploratory nature, we
hypothesized that there would be differences in the religious
expression domains of the three religious groups without a
specific direction.

FIGURE 1 | Theoretical framework of the relationship between religion, illness
perception, religious expression, and perceived stress.

Research questions 2
What is the relationship between religious expression, illness
perceptions, and perceived stress levels?

Hypothesis 2a: According to Religious coping theory, there
would be a significant negative relationship between religious
expression and perceived stress.

Hypothesis 2b: According to self-regulatory model, there
would be a significant positive relationship between certain
illness perception domains (consequences, timeline, concern,
emotions, severity, and likelihood of contracting) and a
negative relationship between certain illness perception
domains (personal control and comprehensibility) with
perceived stress.

Hypothesis 2c: According to self-regulatory model, the
relationship between illness perception domains and
perceived stress would be moderated by religious expression,
with ER enhancing the stress, and IR reducing the stress.

Research question 3
What are the causal attributions of the Covid-19 pandemic across
different religious groups?

The first two research questions were answered via
quantitative standardized survey questions, while the last
question was answered through qualitative coding of textual
responses to an open-ended question embedded in the survey.

METHODOLOGY

Design and Procedure
This study used a mixed-methods research design with cross-
sectional data, and was part of a larger national research project.
After providing informed consent, participants completed a 10–
15 min online survey, which included quantitative and qualitative
questions. Explanatory statements and informed consent forms
were delinked from the online survey to ensure the anonymity
of the respondents. As an incentive of participation, ten lucky
draws to win a RM50 (USD 12) e-wallet credit was offered.
Ethics approval was obtained from the author’s institute before
the commencement of the study.

Participants
Participants were recruited online during the MCO in April–July
2020 via emails and social networking sites through voluntary
purposive sampling methods. Each potential participant was
invited to share and forward the link to the survey to their family
and friends who meet the inclusion criteria: (1) Malaysian citizens
residing in Malaysia during MCO and (2) aged 18 years and
above. A priori power analysis using G∗Power 3.1 software was
performed for sample size estimation (Faul et al., 2009). To detect
a medium effect size of f2 = 0.15 with 80% power (α = 0.05,
two-tailed) for regression analysis with 12 predictors, a minimum
sample size of 127 would be needed (Cohen, 2013).

In total, 738 participants filled up the online survey,
including non-religious Malaysians as setting “religion” as an
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exclusion criterion would be culturally inappropriate. After
the removal of duplicates, invalid data, and non-religious
participants, 608 participants who identified themselves as
religiously affiliated with one of the three major religions were

retained (Table 1). Four participants were further excluded from
quantitative analysis due to invalid or missing data. Details
for participants’ sociodemographic characteristics, religious
expression, illness perception, and perceived stress scores were

TABLE 1 | Sociodemographic background and descriptive statistics of participants from different religious groups.

Buddhists
M (SD)/N (%)

Christians
M (SD)/N (%)

Muslims
M (SD)/N (%)

Total
M (SD)/N (%)

ANOVA/χ2

significance value

Total 241 (100) 269 (100) 94 (100) 604 (100.0)

Gender 0.136

Female 150 (62.24) 171 (63.20) 69 (73.40) 389 (64.40)

Male 91 (37.76) 99 (36.80) 25 (26.60) 215 (35.60)

Ethnicity

Chinese 239 (99.17) 245 (91.08) 1 (1.06) 485 (80.30)

Malay 0 0 90 (95.74) 90 (14.90)

Indian 0 7 (2.60) 0 7 (1.16)

Others 2 (0.83) 17 (6.32) 3 (3.20) 22 (3.64)

Age 30.31 (10.43) 39.20 (12.45) 33.03 (9.31) 34.70 (11.94) <0.001

Education <0.001

High school and below 11 (4.56) 45 (16.73) 9 (9.57) 65 (10.76)

Undergraduate 177 (73.44) 158 (58.74) 59 (62.77) 394 (65.23)

Postgraduate 53 (21.99) 66 (24.54) 26 (27.66) 145 (24.01)

Hometown area

Rural 37 (15.35) 28 (10.41) 25 (26.60) 90 (14.90)

Suburban 64 (26.56) 57 (21.19) 28 (29.79) 149 (24.67)

Urban 140 (58.09) 185 (68.40) 41 (43.62) 365 (60.43)

Current area of residence

Rural 13 (5.39) 8 (2.97) 15 (15.96) 36 (5.96)

Suburban 49 (20.33) 54 (20.07) 23 (24.47) 126 (20.86)

Urban/City 179 (74.27) 208 (76.95) 56 (59.57) 443 (73.18)

Days since MCOa 28.48 (18.94) 30.26 (11.29) 30.19 (16.27) 29.54 (15.52) 0.391

Religious expression

External religious expression 2.38 (0.82) 4.20 (1.00) 3.61 (1.01) 3.38 (1.26) <0.001

Internal religious expression 3.07 (0.95) 4.60 (0.73) 4.52 (0.90) 3.98 (1.13) <0.001

Illness perception

1. (Consequences) How much does COVID-19
affect your life?

7.11 (2.05) 6.74 (2.33) 6.28 (2.49) 6.82 (2.26) 0.008

2. (Timeline) How long do you think the COVID-19
pandemic will continue?

6.83 (1.66) 6.53 (1.67) 6.48 (1.68) 6.64 (1.67) 0.072

3. (Personal control) How much control do you feel
you have over the COVID-19 pandemic?

5.02 (2.45) 5.00 (2.43) 5.49 (2.54) 5.08 (2.46) .0206

4. (Concern) How concerned are you about the
COVID-19 pandemic?

7.62 (1.93) 7.65 (1.98) 7.63 (2.35) 7.64 (2.02) 0.978

5. (Comprehensibility) How well do you feel you
understand the COVID-19 pandemic?

7.25 (1.48) 7.35 (1.70) 7.97 (1.41) 7.41 (1.59) 0.001

6. (Emotions) How much does the COVID-19
pandemic affect you emotionally (e.g., does it make
you angry, scared, upset or depressed)?

5.35 (2.50) 4.61 (2.66) 5.47 (2.44) 5.04 (2.59) 0.001

7. (Severity) How severe do you think of the
COVID-19 as a disease?

8.54 (1.74) 8.56 (1.65) 8.85 (1.55) 8.60 (1.67) 0.272

8. (Likelihood of contracting) How likely do you think
you would contract the COVID-19?

4.48 (2.18) 4.32 (2.23) 4.72 (2.41) 4.45 (2.24) 0.312

Perceived stress 20.27 (6.34) 17.63 (6.93) 18.35 (6.36) 18.79 (6.71) <0.001

Low perceived stress 37 (15.4) 79 (29.4) 20 (21.3) 136 (22.5)

Moderate perceived stress 165 (68.5) 162 (60.2) 65 (69.1) 392 (64.9)

High perceived stress 39 (16.2) 28 (10.4) 9 (9.6%) 76 (12.6)

aThe average number of days since movement control restriction was implemented (March 18, 2020) when the participant completed the survey.
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shown in Table 1. The majority of Buddhist (99.17%) and
Christian (91.08%) participants were of Chinese ethnicity,
whereas the Muslim participants were all of Malay ethnicity. The
total percentage of Chinese participants was 80.30%, followed
by Malays (14.90%), Indians (1.16%), and others (11.94%).
Gender distribution was slightly skewed toward a women
majority (total 64.40% women) but was relatively equal across
the three religious groups (p = 0.136). Christian group have
a higher mean of age (Mage = 39.20, SDage = 12.45) than
Buddhist (Mage = 30.31, SDage = 10.43) and Muslim groups
(Mage = 33.03, SDage = 9.31). Most of the participants were
of undergraduate degree education level and were urban or
city dwellers. On average, data were collected 29.54 days
following the implementation of the lockdown. An ANOVA
and the chi-squared test of independence was conducted on
sociodemographic variables revealing significant religious group
differences in age and education.

Measures
All online survey items were provided in English, Mandarin,
and Malay, which are common languages among Malaysians.
The items were translated by a trilingual research team and
backtranslated by Mandarin and Malay native speakers with
psychology-related academic qualifications. The survey consisted
of the following sections.

Demographics
Participants were asked about their age, gender, ethnicity, area
of residence, highest education level, language proficiency, and
religious affiliation in this section.

Religious Expression
To measure religious expression, the Duke University Religion
Index (DUREL; Koenig et al., 1997) was adopted and adapted to
the Malaysian context (A-DUREL). DUREL is made up of five
items developed originally to measure three independent
religiosity subtypes: organizational religiosity (religious
attendance; item one), non-organizational religiosity (private
religious activities; item two), and intrinsic religiosity (items
three–five; Koenig et al., 1997). In this study, the A-DUREL items
were rephrased to encompass different religious groups, such as
the addition of “mosques,” “temples,” “incense burning,” and the
replacement of “Bible study” to “reading Holy Scriptures.” To
capture folk religious practice in Malaysia, this study included
an additional item (community religious practices), which
evaluated the importance of performing religious ceremonies
in the community.

Participants were asked to indicate frequencies of religious
activities on item one and two on a five-point scale (1 = Once
a year or less; 2 = A few times a year; 3 = A few times a month;
4 = Once a week; and 5 = More than once per week). For the rest
of the items, participants were asked to indicate their agreement
on a five-point Likert scale from one (definitely not true of me)
to five (definitely true of me). For the purpose of this study,
ER expression was operationally defined by items one (“How
often do you attend prayer/worship at temples/church or other
religious meetings before MCO?”) and six [“I believe practicing

religious rituals together with my family and close community
(e.g., attending mass, praying in the religious spaces, burning
incense, and burning paper money) is very important”], while the
IR expression subscale was operationally defined via items two–
five (“How often do you spend time in private religious activities,
such as praying, meditation, incense burning, or reading Holy
Scriptures?,” “In my life, I experience the presence of God or a
Supreme Being,” “My religious beliefs are what really lie behind
my whole approach to life,” and “I try hard to carry my religion
over into all other dealings in life”).

Previous reliability studies on Duke University Religion Index
in Malaysia and other countries showed high internal consistency
(α = 0.78–0.91; Koenig and Büssing, 2010; Nurasikin et al., 2013;
Chong et al., 2019). The overall Cronbach’s alpha of A-DUREL’s
in this study was 0.90. Cronbach’s alpha for external and IR
expression subscales were 0.70 and 0.88, respectively.

Illness Representations
Illness representations were measured using the Brief Illness
Perception Questionnaire (BIPQ; Broadbent et al., 2006). BIPQ
consisted of nine single-item domains assessing perception and
beliefs about illness. This study adapted BIPQ (A-BIPQ) to
the current pandemic context by (1) replacing “illness” with
“Covid-19 pandemic” and (2) replacing the original BIPQ
domains treatment control and identity with the severity and
likelihood of contracting, respectively. In the A-BIPQ, cognitive
representations were assessed with five domains: consequences
(item one: “How much does the Covid-19 pandemic affect
your life?”), timeline (item two: “How long do you think the
Covid-19 pandemic will continue?”), personal control (item
three: “How much control do you feel you have over the
Covid-19 pandemic?”), severity (item seven: “How severe do
you think of Covid-19 as a disease?”), and the likelihood
of contracting (item eight: “How likely do you think you
would contract the Covid-19?”). Emotional representations were
assessed with two items: concern (item four: “How concerned
are you about the Covid-19 pandemic?”) and emotions [item
six: “How much does the Covid-19 pandemic affect you
emotionally (e.g., does it make you angry, scared, upset, or
depressed)?”]. Covid-19 comprehensibility was assessed with
item five (“How well do you feel you understand the Covid-
19 pandemic?”). Causal representation was assessed using
one open-ended qualitative response item, where participants
were asked to list the three most important causal factors
of Covid-19 (item nine: “Please list in rank order the three
most important factors that you believe caused the Covid-
19 pandemic”).

The BIPQ developed by Broadbent et al. (2006) was derived
from the established Illness Perception Questionnaire (IPQ),
which involves a lengthy administration time and higher
costs. The single-item format of BIPQ has been tested for
test–retest reliability, concurrent validity, discriminant validity,
and predictive validity across various studies and contexts
worldwide, including Malaysia. In spite of utilizing a single-item
measurement, the brevity of BIPQ guarantees a higher response
rate, prevents survey fatigue, and encourages participation. It
has also been shown to have good concurrent validity with IPQ
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(Broadbent et al., 2006). All A-BIPQ items were scored on a 0–
10 response scale, with higher scores indicating stronger beliefs.
Past studies have shown good test–retest reliability (r = 0.39–
0.78) in Western and Malaysian populations, and good validity
(Broadbent et al., 2006; Chew et al., 2017).

Perceived Stress
Perceived stress was measured using the Perceived Stress Scale-
10 (PSS-10), and a 10-item self-reported questionnaire was widely
used to measure the perceived stress levels of an individual “in the
last month” (Cohen and Williamson, 1988; Taylor, 2015). For this
study, the phrase “in the last month” was replaced with “during
the Covid-19 outbreak” to capture perceived stress during the
pandemic. Participants were asked to indicate how frequently
certain thoughts and feelings occurred during the pandemic by
rating on a five-point Likert’s scale from 0 (never) to 4 (very
often). There were four positive and six negative stress perception
items. Examples of positive and negative stress perception items
are “During the Covid-19 outbreak, how often have you felt
that you were on the top of things?” and “During the Covid-19
outbreak, how often have you felt that you were unable to control
the important things in your life?,” respectively. Total PSS scores
were obtained by summing the ten items after reverse- coding
of four positive stress perception items (items four, five, seven,
and eight). Higher scores indicate higher perceived stress levels
(low = 0–13, moderate = 14–26, high = 27–40). Multiple studies
have provided support for the construct and concurrent validity
and reliability (α = 0.83–0.89) of PSS-10 in various settings and
populations (Roberti et al., 2006; Leung et al., 2010). Cronbach’s
alpha for this study was 0.86.

Data Analysis
Quantitative Data Analysis
Data were cleaned and analyzed using SPSS (v26; IBM Corp,
2017) and R statistical software (R Core Team, 2013). ANOVA
and analysis of covariance (ANCOVA) were performed to test for
religious group differences on perceived stress, illness perception,
and religious expression. Post hoc analyses with 98% Bonferroni
correction were conducted for variables that were significant in
ANOVA and ANCOVA. One-sample t-tests were conducted to
assess if there were significant differences between the ER and IR
expression for each religious group. Bivariate correlations were
conducted to assess the relationship between perceived stress,
illness perception, and religious expression. Lastly, multiple
regression and moderated multiple regression analyses were
conducted to further clarify the relationships between perceived
stress, illness perception, and religious expression.

Qualitative Data Analysis
A causal representation of pandemic was assessed using one
open-ended qualitative response item, where participants were
asked to list the three most important causal factors of Covid-19
(BIPQ item nine). Textual data were coded by the research team
using an inductive-deductive thematic analysis approach (Braun
and Clarke, 2006; Fereday and Muir-Cochrane, 2006). The
process of coding was based on Braun and Clarke (2006) thematic

analysis guidelines and Morse’s (2015) rigor in qualitative inquiry
criteria, as follows:

(1) Data were organized and placed in a spreadsheet with
multiple rows and columns to form an overall data table
(Vaughn and Turner, 2016). Data were read several times
(repeated reading technique; Braun and Clarke, 2006)
thoroughly by two independent coders for familiarization.

(2) Coding was performed manually. First-level codes were
generated systematically based on the responses of
participants. Similar responses were categorized into first-
level codes. At this phase, data were not interpreted. Each
response was attended to with full and equal attention.

(3) First-level codes were analyzed and combined to identify
subthemes (second-level coding). Subthemes were then
subsequently collated into overarching themes (third-level
coding) inductively and deductively. As the coding process
was spanned over weeks, a qualitative codebook was
developed to ensure consistency across large amounts of
data (Morse, 2015).

(4) Data were also reviewed and independently coded by two
researchers and the principal investigator as the auditor
for internal consistency. Discrepancies were resolved
by consensus discussion between the two coders and
the auditor (Morse, 2015). All codes and themes were
subsequently reviewed and refined by assessing their
internal homogeneity and external heterogeneity (Patton,
1990). Internal homogeneity indicated that the data within
a theme should be cohesive and meaningful while external
heterogeneity indicated that the data within a theme
should differ and are identifiable from other themes
(Braun and Clarke, 2006).

(5) Percentage weightage was then tabulated based on the
frequency of responses in each theme and subthemes
across the three religious groups.

RESULTS

Quantitative Analysis
Hypothesis 1a: There would be no differences in the perceived
stress levels of the three religious groups.

Descriptive analysis showed that all three religious groups
experience moderate levels of stress (MBuddhists = 20.27,
MChristians = 17.63, MMuslims = 18.35; see Table 1). ANOVA
analysis showed a significant difference in the perceived stress
scores between the three groups [F(2,601) = 10.40, η2 = 0.03,
p < 0.001], with the Buddhist group scored significantly higher
on perceived stress than both Christian (p < 0.001) and
Muslim groups (p = 0.05; see Table 2). However, the difference
became non-significant after controlling for age and education in
ANCOVA, F(2,598) = 2.60, η2 = 0.01, p = 0.076.

Hypothesis 1b: There would be differences in the illness
perception domains of the three religious groups without a
specific direction.
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TABLE 2 | Post hoc comparison on perceived stress, illness perception, and religious expression by religious groups.

Religious groups

Buddhists vs.
Christians

Buddhists vs.
Muslims

Christians vs.
Muslims

Perceived stress

Mean difference (Standard error) 2.64 (0.59)*** 1.92 (0.80)* –0.72 (0.79)

Bonferroni Adj. 98% CI 1.05, 4.24 –0.27, 4.11 –2.88, 1.43

Illness perceptions

Consequences domain (Item 1)†

Mean difference (Standard error) 0.20 (0.21) 0.78 (0.27)* 0.58 (0.27)

Bonferroni Adj. 98% CI –0.38, 0.77 0.04, 1.52 –0.16, 1.33

Comprehensibility domain (Item 5)†

Mean difference (Standard error) 0.16 (0.15) –0.63 (0.19)** –0.78 (0.19)***

Bonferroni Adj. 98% CI –0.24, 0.55 –1.13, –0.12 –1.29, –0.28

Emotions domain (Item 6)†

Mean difference (Standard error) 0.44 (0.24) –0.21 (0.31) –0.65 (0.31)

Bonferroni Adj. 98% CI –0.21, 1.10 –1.05, 0.64 –1.50, 0.19

Religious expression

External religious expression†

Mean difference (Standard error) –1.71 (0.09)*** –1.20 (0.11)*** 0.51 (0.11)***

Bonferroni Adj. 98% CI –1.95, –1.47 –1.51, –0.89 0.20, 0.82

Internal religious expression†

Mean difference (Standard error) –1.38 (0.08)*** –1.40 (0.10)*** –0.03 (0.10)

Bonferroni Adj. 98% CI –1.59, –1.16 –1.68, –1.13 –0.30, 0.25

†Adjusted for covariates (age and education level).
*p < 0.05; **p < 0.01; ***p < 0.001.

There were significant differences in three BIPQ illness
perceptions between the three religious groups: consequences
[F(2,601) = 4.94, η2 = 0.02, p = 0.007], comprehensibility
[F(2,601) = 7.29, η2 = 0.02, p = 0.001], and emotions
[F(2,601) = 6.84, η2 = 0.02, p = 0.001]. However, after controlling
for age and education variables, the emotions domain became
non-significant [F(2,598) = 2.85, η2 = 0.01, p = 0.059]. Both the
consequences domain [F(2,598) = 4.09,η

2
= 0.01, p = 0.017]

and the comprehensibility domain [F(2,598) = 9.00, η2 = 0.03,
p < 0.001] remained statistically different across three groups.

Post hoc analyses showed that the Buddhist group scored
significantly higher on the BIPQ consequences domain than the
Muslim group (p < 0.05). In contrast, the Muslim group scored
significantly higher on the BIPQ comprehensibility domain
in comparison to Buddhist (p < 0.01) and Christian groups
(p < 0.001) (Table 2). No significant mean differences were found
on the other BIPQ domains.

Hypothesis 1c: There would be differences in the religious
expression domains of the three religious groups without a
specific direction.

There were significant differences in the religious expression
between the religious groups [F(2,601)external = 243.17, p < 0.001,
with a large effect size, η2 = 0.45; F(2,601)internal = 228.74,
p < 0.001, with a large effect size, η2 = 0.43]. These results
remained significant after controlling for age and education
background with ANCOVA, F(2,598)external = 194.83, p < 0.001,
with a large effect size, η2 = 0.39; [F(2,598)internal = 183.24,
p < 0.001, with a large effect size, η2 = 0.38].

Post hoc analysis showed that Christian and Muslim groups
scored significantly higher in ER and IR expression than the
Buddhist group (p < 0.001). The Christian group also had
significantly higher ER expression than the Muslim group
(p < 0.001; Table 2). The ER of all three religious groups were
significantly lower than their IR expression (p < 0.001).

Hypothesis 2a: There would be a significant negative
relationship between religious expression and perceived stress.

Pearson correlation analyses revealed that, regardless of
religious groups, perceived stress was negatively correlated with
both ER and IR expression (p < 0.001; Table 3). The results
remained statistically significant after fractioning out the effects
of all eight BIPQ domains (see Supplementary Table 1), thus
supporting Hypothesis 2a. It was further confirmed that both
ER and IR were significant predictors for perceived stress in the
moderation models (bER = − 3.76, p = 0.005; bIR = − 4.24,
p = 0.004; see Table 4).

Hypothesis 2b: There would be a significant positive
relationship between certain illness perception domains
(consequences, timeline, concern, emotions, severity, and
likelihood of contracting) and a negative relationship between
certain illness perception domains (personal control and
comprehensibility) with perceived stress.

As hypothesized, significant positive correlations were found
between perceived stress and the illness perception domains of
consequences, timeline, emotions, severity, and the likelihood
of contracting. In addition, significant negative correlations
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TABLE 3 | Correlation matrix of perceived stress, religious expression, and illness perception.

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

1. Perceived stress total score –

2. External religious expression −0.18*** –

3. Internal religious expression −0.19*** 0.78*** –

4. (Consequences) How much does
COVID-19 affect your life?

0.29*** −0.08* −0.08 –

5. (Timeline) How long do you think the
COVID-19 pandemic will continue?

0.17*** −0.12** −0.11** 0.15*** –

6. (Personal control) How much control
do you feel you have over the
COVID-19 pandemic?

−0.18*** 0.05 0.10** −0.07 0.02 –

7. (Concern) How concerned are you
about the COVID-19 pandemic?

0.05 0.03 0.10** 0.28*** 0.09* 0.15*** –

8. (Comprehensibility) How well do you
feel you understand the COVID-19
pandemic?

−0.16*** 0.08* 0.12** 0.01 0.06 0.25*** 0.26*** -

9. (Emotions) How much does the
COVID-19 pandemic affect you
emotionally (e.g., does it make you
angry, scared, upset, or depressed)?

0.50*** −0.14*** −0.11** 0.43*** 0.16*** −0.04 0.26*** 0.02 –

10. (Severity) How severe do you think
of COVID-19 as a disease?

0.09* 0.04 0.08* 0.13*** 0.17*** 0.03 0.38*** 0.22*** 0.18*** –

11. (Likelihood of contracting) How
likely do you think you would contract
the COVID-19?

0.20*** −0.06 −0.02 0.16*** 0.16*** −0.12** 0.05 −0.04 0.19*** 0.02 –

*p < 0.05; **p < 0.01; ***p ≤ 0.001.

were found between perceived stress and the illness perception
domains of personal control and comprehensibility (Table 3).
The significance of these correlations remained unchanged
after fractioning out the effects of ER and IR expression (See
Supplementary Table 2). The only non-significant relationship
was between the concern domain and perceived stress.

Another additional multiple regression analysis with
perceived stress as the outcome and all eight illness perception
domains as the predictors was conducted to further assess the
direction of the relationship. The results showed that the illness
perception domains of consequences (b = 0.25, p = 0.033),
timeline (b = 0.33, p = 0.021), emotions (b = 1.16, p < 0.001), and
likelihood of Contracting (b = 0.22, p = 0.039) were significant
positive predictors of perceived stress; whilst personal control
(b = −0.28, p = 0.004) and comprehensibility (b = −0.59,
p < 0.001) were significant negative predictors of perceived stress
(see Supplementary Table 3). When age and education was
entered as covariates, only the three illness perception domains
(personal control, comprehensibility, and emotions) remained
as significant predictors of perceived stress with emotion
accounting for the largest variances (bPersonalControl = −0.25,
p = 0.008; bComprehensibility = −0.41, p = 0.008; bEmotions = 1.07,
p < 0.001; see Table 4).

Hypothesis 2c: The relationship between the illness perception
domains and perceived stress would be moderated by religious
expression, with ER enhancing stress, and IR reducing stress.

Two moderated multiple regressions were conducted, with
perceived stress as the outcome variable, age, and education as
the covariates, all eight illness perception domains (BIPQ) as the
predictors, and ER and IR as moderators (see Models A and B

in Table 4). Covariates were entered in the first block, followed
by the predictors, and the interaction terms were entered in
the third block.

As hypothesized, the interaction between ER and likelihood
of contracting was significant (bERxBIPQ8 = 0.18, p = 0.034). An
examination of the interaction plot found that ER enhanced
the positive relationship between likelihood of contracting and
perceived stress (see Figure 2). Post hoc simple slopes analysis
showed that the gradient slope for 1 SD below the mean ER score
was −0.047, p = 0.0737, and the gradient slope for 1 SD above the
mean ER score was 0.398, p = 0.003.

As hypothesized, the interaction between IR and Personal
Control was also found to be significant (bBIPQ3xIR = 0.19,
p = 0.026). An examination of the interaction plot found that
IR weakened the negative relationship between personal control
and perceived stress (Figure 3). Post hoc simple slopes analysis
showed that the gradient slope for 1 SD below the mean IR score
was −0.485, p < 0.001, and the gradient slope for 1 SD above the
mean IR score was −0.051, p = 0.432.

Qualitative Analysis: Illness Causation
A total of 1,847 written responses (of 608 participants) were
identified and extracted from the BIPQ causal representation
open-ended question pertaining to the perceived factors causing
the Covid-19 pandemic. Inductive-deductive thematic analysis
yielded seven major themes (by ranking)—consequences
of human behaviors, consequences of human attitudes,
sociopolitical reasons, social factors, medical explanations,
ecological explanations, and religious-spiritual explanations.
A derived codebook with themes, subthemes, and illustrative
quotes (examples) was shown in Table 5. Following are the
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TABLE 4 | Regression coefficients for the relationship between illness perception and perceived stress moderated by religious expressions.

Variables b[95% CI] SE p sr2 R2 Adj. R2 1R2 1F

Model A

Step 1 0.113 0.110 0.113 38.44***

Age –0.19 [–0.23, –0.15] 0.02 <0.001 0.115

Education –0.56 [–1.44, 0.32] 0.45 0.210 0.002

Step 2a 0.354 0.342 0.240 24.47***

BIPQ personal control –0.25 [–0.44, –0.07] 0.10 0.008 0.008

BIPQ comprehensibility –0.41 [–0.71, –0.11] 0.15 0.008 0.008

BIPQ emotions 1.07 [0.87, 1.26] 0.10 <0.001 0.126

Step 3yb 0.370 0.350 0.016 1.91

ER –3.76 [–6.36, –1.16] 1.32 0.005 0.009

BIPQ personal control –0.70 [–1.23, –0.16] 0.27 0.011 0.007

BIPQ emotions 0.88 [0.28, 1.47] 0.30 0.004 0.009

ERxBIPQ likelihood of contracting 0.18 [0.01, 0.34] 0.08 0.034 0.005

Model B

Step 1 0.113 0.110 0.113 38.44***

Age –0.19 [–0.23, –0.15] 0.02 <0.001 0.115

Education –0.56 [–1.44, 0.32] 0.45 0.210 0.002

Step 2c 0.355 0.343 0.242 24.64***

BIPQ personal control –0.25 [–0.44, –0.07] 0.10 0.008 0.008

BIPQ comprehensibility –0.41 [–0.71, –0.11] 0.15 0.008 0.008

BIPQ emotions 1.07 [0.87, 1.26] 0.10 <0.001 0.126

Step 3d 0.370 0.350 0.015 1.78

IR –4.24 [–7.09, –1.39] 1.45 0.004 0.009

BIPQ personal control –1.03 [–1.74, –0.33] 0.36 0.004 0.009

IRxBIPQ personal control 0.18 [0.01, 0.34] 0.08 0.034 0.005

CI, confidence interval; SE, standard error.
aPredictors entered to Step 2 of Model A include BIPQ consequences, BIPQ timeline, BIPQ personal control, BIPQ concern, BIPQ comprehensibility, BIPQ emotions,
BIPQ severity, BIPQ likelihood of contracting, and ER. Only significant variables of interest were presented in the table.
bPredictors entered to Step 3 of Model A include interaction terms between ER and all eight BIPQ variables. Only significant interactions and variables of interest were
presented in the table.
cPredictors entered to Step 2 of Model B include BIPQ consequences, BIPQ timeline, BIPQ personal control, BIPQ concern, BIPQ comprehensibility, BIPQ emotions,
BIPQ severity, BIPQ likelihood of contracting, and IR. Only significant variables of interest were presented in the table.
dPredictors entered to Step 3 of Model B include interaction terms between IR and all eight BIPQ variables. Only significant interactions and variables of interest were
presented in the table.

illustration of each major theme (by percentage ranking; see
Supplementary Table 4):

Consequences of Human Behaviors
Consequences of human behaviors were defined as any external
human behaviors that violate the social norms of individuals,
groups, or communities (inclusive of virtual communities)
that led to the pandemic. For example, the majority of
the responses indicated that poor public health behaviors
(15.86%), such as “no social distancing,” “bad hygiene habits,”
“did not wear a mask,” and “poor food hygiene,” were
the reasons behind the pandemic. Another subtheme was
unusual eating choices and behaviors (4.89%), where “wildlife
consumption” and “eating exotic animals” were deemed the
reasons behind the pandemic. The third subtheme was the
public’s failure to follow government protocols (3.91%), where
“citizen not following MCO rules” and “human disobedience”
were cited as examples. Other subthemes included environmental
disasters caused by humans (1.3%), uncooperative community
(1.2%), high-risk individuals not following protocols (1.03%),

unhealthy lifestyle (0.92%), reckless behavior (0.65%), and
fake news (0.33%).

Consequences of Human Attitudes
Consequences of human attitudes were defined as any human
factors caused by internal processes, including emotion,
rationality, human characters, and individual and public
mindsets that caused the pandemic. A subtheme of consequences
of human attitudes was a lack of awareness and education
(8.37%), such as “lack of awareness and education regarding the
virus and its severity,” which contributed to the spread of the
pandemic. Another subtheme was human’s flawed characters
(5.81%), where it was mentioned that the pandemic was caused
by the moral implications of human characters or virtues,
such as “greed,” “dishonesty,” “stubbornness,” “arrogance,” and
“carelessness.” Human ignorance (4.78%) was also a subtheme
of consequences of human attitudes, where responses showed
that “general public ignorance” and “public indifference”
caused the pandemic. Similarly, responses also revealed that
underestimating the severity of the virus (2.61%), public mindset
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TABLE 5 | Themes, subthemes, and examples of pandemic causal representation (N = 608).

Themes Subthemes Examples

Consequences of human
behavior

Poor public health behavior “Lack of hygiene”
“No social distancing”
“Not washing hands enough”

Unusual eating choices and
behavior

“Consuming wildlife”
“Consumption of exotic meat”
“Poor food choices”

Public fail to follow government
protocols

“Citizen not following MCO rules”
“Human disobedience”
“Public did not follow official rules”

Environment disaster caused by
humans

“Humans looting Earth’s resources without limitations”
“Human abuse of the environment”
“Human encroachment into wildlife”

Uncooperative community “Public less cooperative”
“Humans not cooperating with the government”

High risk individuals not
following protocols

“Sick individuals not seeking medical help”
“Fear of discrimination in disease disclosure leading to concealment of travel history”
“Unrestricted movements of people with symptoms”

Unhealthy lifestyle “Human lifestyle”
“Living environment”
“Unhealthy lifestyle”

Reckless behavior “Irresponsible behavior”
“Lack of self-discipline”

Fake news “Spread of false news”
“Falsified information”

Consequences of human
attitudes

Lack of awareness and
education

“Awareness in society not enough”
“Lack of awareness and education regarding the virus and its severity”
“The knowledge about COVID-19”

Human flawed characters “Arrogance”
“Selfishness of humans”
“Stubbornness”

Human ignorance “Ignorant individuals who refused to be tested”
“Human negligence”

Underestimated the severity of
virus

“People think it is not a concern”
“People underestimating the virus”
“Not serious in preventing the outbreak in the beginning”

Public mindset “Lack of social responsibility”
“Irresponsible attitude”

Human attitudes “Too complacent”
“Attitude towards the pandemic”

Public emotional reaction “Fear in society”
“Lack of proper planning, causing panic”

Socio-political reasons

Ineffective government “Government fail to take action at the early stage”
“Government’s effectiveness in decision and action”
“Lack of border control at the right time between countries”

Man-made disaster “Bio weapon”
“It is also a conspiracy by pharmaceutical and parties with vested interests to gain control”
“Leak in scientific experiment”

Poor medical resources “Insufficient medical equipment for front line health personnel”
“Unprepared-ness for pandemics (hospitals etc.)”
“Lack of funding in preventive measures and healthcare in general”

Poor preventive measures “Ineffective precaution measures”
“Did not have proper preventive measures”
“Lack of immediate preventive measures”

Caused by China “China’s cover up”
“Poor management and late information from China”
“Wuhan wetmarket”

Economical factor “Over development”
“Most of country more concern the economic factor rather the health and safety of the
people”
“Economic factors”

International politics “Egoism between politicians”
“A well implemented containment policy and mitigation measures by solidarity of national and
global level plays imperative role in handling this pandemic”
“Lack of warning and reminder from WHO at the early stage of epidemic”

Caused by United States “It is a political ploy by US to sabotage China’s progress economically and politically”
“Some people say this virus was originally from United States, brought to China”

(Continued)
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TABLE 5 | Continued

Themes Subthemes Examples

Social factors

Social gathering “Mass gathering”
“Freely gathering in virus risk areas”
“Social activities”

Human interaction “Close contact between humans”
“Exposure to many people”
“Overcrowding”

Human mobility “Globalization of the world”
“People going from places to places”
“Increasing ease and extent of global travel in recent times that facilitates the worldwide spread of
the outbreak”

Human existence “Human factor”
“Human activities”
“Human behavior”

Space sharing “Going to public places often”
“Going to crowded places with no air circulation”
“Crowded population in housing area”

Religious factor “Thinking religion will save them”
“Religious gathering”

Cultural factor “Culture”
“Different ways of dealing with disease (e.g., there’s a difference in way of approach in cultures (e.g.,
western and Asian)”

Medical explanation

Poor immune system “Low immune system”
“Preexisting diseases”
“Health conditions”

Virus transmission “Rapid spread of virus”
“Highly contagious virus”
“Present of virus load”

Infections “Contracted through contaminated air droplets”
“Unexpectedly infected”
“Transmission from human to human without symptoms”

Bio-mutation “Genetic mutation”
“Virus mutation”
“Newness of the virus”

Contact with COVID-19 positive
cases

“Close contact with infected people”
“Interacting with people who is displaying symptoms”

Physical contact “Physical contact with humans”
“Hand shaking”
“Spread through touch”

Hard to detect “Existence of asymptomatic patients”
“Difficulty in detecting carriers”
“COVID-19’s low fatality rate and asymptomatic disease state, which translate into a sizeable
number of asymptomatic carriers of SARS-CoV-2, consequently increasing the chance of spreading
the virus”

Physical symptoms “Cough”
“Breathing difficulties”

High risk and severity rate “High contagious rates”
“High mortality rates”

Microbiology transmission “Bacteria (like black plague)”
“Airborne bacteria transmission in a closed space”

Ecological explanation

Environment problem “Global warming”
“Polluted environment”

Natural process “Natural occurrence”
“What we contribute to the world it comes back to us”
“Seasonal bound to happen”

Animal contact “Spread from animal”
“Bat or any other animals”

Population problem “Overpopulation of humans”
“Population density”

Natural disaster “Natural disasters”

Religious-spiritual explanation

Karma/Sin “Karma”
“Sin of men”

Will of God “God’s will”
“God wants all humans to return back to Him, love Him, worship Him”
“Power of Allah”

Punishment from God “God’s punishment”
“God’s judgment and wrath”
“God’s power in reprimanding His slave”

Fatalism “End of the world, already predicted”
“Destiny”

Testing from God “Lesson to learn from God”

Personal faith “Ignoring God”
“Poor spirituality”
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FIGURE 2 | Interaction plot of BIPQ likelihood of contracting and perceived stress with external religious (ER) expression as a moderator.

FIGURE 3 | Interaction plot of BIPQ personal control and perceived stress with internal religious (IR) expression as a moderator.

(1.25%), human attitudes (1.25%), and public emotional reaction
(0.65%) were deemed as causes behind the pandemic.

Sociopolitical Reasons
Sociopolitical reasons included local and foreign politics,
government policies and resources, political agendas, and
conspiracy theories contributing to the spread of the pandemic.
One subtheme of sociopolitical reasons was ineffective
government (5.59%). Examples of ineffective government
included the government’s “slow response to the pandemic,”

“selfishness of government,” “lack of reinforcement,” “corrupted
politics,” and “change of government” during this critical period.
Responses also reflected the pandemic as a human-origin
disaster (1.85%), caused by “bioweapon,” “methodology of food
production,” and “intentional actions to release the virus for
gains” of vested parties. Another subtheme of sociopolitical
reasons included poor medical resources (1.74%), where the
“lack of medical resources and PPE” and “insufficient medical
funding” perpetuated the pandemic. Other subthemes include
poor preventive measures (1.2%), caused by China (1.09%),
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economic factors (1.09%), international politics (0.87%), and
caused by United States (0.16%).

Social Factors
Social factors reflected any external factors causing the pandemic
due to social environments and group interactions, such as
religious affiliation, cultural norm, and human mobility. Two
main subthemes of social factors were social gathering (3.75%)
and human interaction (3.26%). Examples of social gathering and
human interaction include “mass gathering” and “close contact
between humans,” respectively. Human mobility (1.96%) was also
attributed as one of the factors behind the pandemic, such as the
ease of “global travel” and “people going from place to place.”
Responses also indicated that human existence (1.52%), space
sharing (0.98%), religious factors (0.71%), and cultural factors
(0.22%) were the causes behind this pandemic.

Medical Explanation
Medical explanation referred to biological perspectives on
the cause of the pandemic based on the scientific facts
and terminologies. Responses attributed poor immune systems
(3.1%), such as “low immune system” and “preexisting
conditions,” as one of the causes behind the pandemic.
Virus transmission (2.39%) was another subtheme of medical
explanations. Examples of virus transmission included “a rapid
spread of the virus” and “the presence of virus load.” Another
subtheme of medical explanation was infections (1.63%), defined
as the method or pathway of infection, including “infected
by humans,” “cross-contamination,” “zoonosis,” and “contracted
through contaminated air droplets.” Responses also indicated
that the pandemic was caused by bio-mutation (1.36%), such
as “virus mutation” and “genetic mutation.” Other subthemes
within the medical explanation theme were—contact with Covid-
19 positive cases (0.87%), physical contact (0.65%), hard to detect
(0.49%), physical symptoms (0.43%), high-risk and severity rates
(0.22%), and microbiology transmission (0.11%).

Ecological Explanation
The ecological explanation was defined as attributing the cause of
pandemic to natural courses of development, such as population
issues, environmental pollution, and natural disaster. Subthemes
of ecological explanation included environment problem
(2.23%), natural process (0.98%), animal contact (0.76%),
population problem (0.65%), and natural disaster (0.16%).
Examples of these subthemes were “polluted environment,”
“natural selection,” “virus transmitted through animals/bats,”
“overpopulation,” and “nature’s disease,” respectively.

Religious-Spiritual Explanation
Some participants adopted religious and spiritual perspectives
rooted in doctrines of religious teachings as causal explanations
of the pandemic. A subtheme of religious-spiritual explanation
was karma/sin (0.65%), where responses indicated that the
pandemic is the “karma” caused by the “sin of men.” Some also
referred to the pandemic was a will of God (0.6%), where it was
“God’s act” and “God’s testing” for humans. Another subtheme
of religious-spiritual explanation was that the pandemic was a
punishment from God (0.54%; “God’s judgment and wrath”).

Other subthemes included fatalism (0.27%; “apocalypse”), testing
from God (0.16%; “lesson to learn from God”), and personal faith
(0.16%; “poor spirituality”).

In summary, all religious groups endorsed “human behavior
and characters” as major reasons of pandemic, according to their
cultural beliefs. Medical and religious-spiritual explanations were
relatively minor compared to the social-political factors.

DISCUSSION

Religion as a Double-Edged Sword
During the Covid-19 Pandemic
Firstly, this study revealed that a higher level of religiosity
was associated with lower stress levels during the lockdown
regardless of the form of religious practice. The results are
consistent with the past empirical findings where higher intrinsic
religiosity and spirituality were associated with better health,
subjective well-being, reduced depressive and posttraumatic
stress symptoms, and reduced stress (Arévalo et al., 2008; Power
and McKinney, 2013; Chen and VanderWeele, 2018; You and
Lim, 2018; Villani et al., 2019). A recent study on the religious
communities of the United Arab Emirates affected by Covid-19
suggested that positive religious coping was associated with the
reduced risk of depression among Muslims during the pandemic
(Thomas and Barbato, 2020).

However, many past studies used the Religious Coping Scale
(RCOPE; Pargament et al., 2011) to measure religious coping,
which examines mainly IR expression, and omitted external
and communal religious coping (e.g., mass religious gathering
and incense burning), although findings pointed out that ER
engagement promoted stress resilience and provided support by
uniting its followers through religious congregations (Graham
and Haidt, 2010; Brewer-Smyth and Koenig, 2014; Mojahed,
2014). Similarly, Tartaro et al. (2005) found that composite
religiosity (a combination of religious involvement, engagement,
church attendance, religious coping, private religious practices,
and overall self-ratings of religiosity) were significantly associated
with lower cortisol levels. Our study suggested that both internal
religiosity as well as ER expression (e.g., organized religious
behaviors) were associated with lower stress levels experienced by
the believers during the pandemic lockdown.

The mechanism of ER expression as a potential protective
factor may be further understood via the Peircean triadic sign
theory. Through Peircean semiotic analysis (Atkin, 2013; Ting
et al., 2020), religious participation can be seen as a form of
“index” in an intact sign of religion. Besides relying on the
“symbol” (religious teaching) and “icon” (religious leader), a
triadic sign system needs an “index” (believers’ participation in
rituals) to be complete. When a cultural sign system is intact,
emotional transformation and self-transcendence are achieved
(Sundararajan, 2011). This triadic sign is displayed in the
“interdependent” self-construal embedded in many collective
societies (Markus and Kitayama, 1991), despite modernization
and globalization in the 21st century. During the Covid-19
pandemic time, what overrides “scientific principles” of illness
perception is this need to restore “cultural sign system” in many
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Asian ethno-religious groups, for example, the “cow dung or
cow urine treatment” practiced by the public in India (Ghangar,
2021). As mass religious gatherings are against the scientific rules
of “social distancing,” many religions very quickly converted their
weekly gatherings into a virtual realm through online platforms.
Therefore, our results showed that higher internal religiosity
could lessen the stress associated with the loss of personal control.
However, not all religious ceremonies are “easily convertible” to
online rituals, hence creating further stressors for some Asian
devotees to seek other forms of ER practices that escalate the risk
of the Covid-19 outbreak. For instance, a recent study found that
the Covid-19 pandemic outbreak had associations with religious
tourism and mass religious gatherings (Mubarak and Zin, 2020).
On the other hand, our results also showed that high external
religiosity increases the stress associated with a higher perceived
likelihood of Covid-19 infection.

Hence, religious resources and community seem to be a
double-edged sword providing believers a way to regulate
pandemic stress while, on the other hand, increasing the stress
of being infected by the virus due to physical gatherings. The
protection of the public and the employment of religious coping
create a social dilemma for certain religious groups and the
government. For example, despite the continuous increase of
daily Covid-19 cases in May, 2 months into the implementation
of MCO, the Malaysian government allowed the reopening
of houses-of-worship in Covid-free zones (New Straits Times,
2020). According to the religious affairs minister of Malaysia,
congregational prayers were permitted as “even though worship
in Islam is not confined only to [houses-of-worship], it has
a profound effect on the spiritual development of Muslims”
(The Straits Times, 2020). Similarly, Catholic churches in the
Archdiocese of Kuala Lumpur planned to resume its masses and
sacrament celebrations following strict government guidelines
(Ting and Perimbanayagam, 2020). However, other religious
leaders have opted to delay the reopening of their religious
sites in prioritizing safety of the congregations. The Council
of Churches of Malaysia announced that “in keeping with our
spiritual obligations and social responsibility, we shall continue to
pray and worship at our homes, and also offer online streaming
of our worship services” (Radhi, 2020, para. 7). This sentiment
was also echoed by the Malaysian Buddhist Association and
Malaysian Hindu Sangam (Ting and Perimbanayagam, 2020).
It is anticipated that the changes in religious ecology would
continue to co-evolve with the forms of religious expression
available to the community.

Religious Ecologies Inform Illness
Representations
Secondly, as predicted, different religious groups were confirmed
to vary in their illness perception. By a narrow margin, the
Muslim group reported the highest confidence in their knowledge
(perceived comprehensibility) of Covid-19 compared to two
other groups. This is most likely due to the available Covid-
19 information channeled mainly in the national language—
Malay, a dominant language for the Muslim community; whereas
the majority of our participants from Buddhist and Christian

groups were from the minority groups—Chinese and Indians,
who therefore might have less direct access to pandemic-related
information due to the lack of a variety of language mediums
in news releases (Wang, 2016). On the other hand, albeit
with a slight difference, the Buddhist group was found to be
most “affected” due to the consequence of Covid-19 pandemic,
comparing to their counterparts. In Malaysia, since most self-
identified Buddhists practice a mix of folk religions from Chinese
Taoism and Maharaja Buddhism tradition, which focuses mainly
on ritual practice and ancestor worship (Ahmad, 2007; Tang,
2015; Samuels, 2017; Ting et al., 2020), the physical lockdown of
religious venues could have affected them the most.

The differences of pandemic cognitive representation across
the three groups are also in synchrony with their causal
attributions of the pandemic. Though all of them attributed the
pandemic as human doing (behaviors) and being (nature), the
Christian group seems to have a higher ranking on medical
explanation and sociopolitical reasons than the other two groups.
When examining closer into the subthemes that fall under these
two categories, many of them are conceptual and abstract in
nature, such as systemic problems (e.g., ineffective government,
man-made disaster, and international politics) and scientific
analysis (e.g., virus transmission, poor immune system, bio-
mutation, microbiology, etc.). As previously studied, Christianity
stems from a weak-ties society (Ting and Sundararajan, 2018;
Schulz et al., 2019) that privileges abstract and analytic cognitive
styles. These variations in causal attribution are worthy of future
investigation through the measurement of specific cognitive
styles across different religious groups.

Implications on Healthcare and Mental
Health Practices
Though our study did not establish a causal relationship between
religiosity and well-being, the negative association between
religious expression and stress could have several implications
for the healthcare practitioners. In the past literature, religious
involvement has been proven to be an effective tool in shaping
health behavior regulation, due to its positive impact on self-
control and self-regulation (McCullough and Willoughby, 2009;
Aldwin et al., 2014). Therefore, the religious community could
be further encouraged to assist in the prevention of pandemic,
such as by being proactive in Covid-19 screening tests, adhering
to health behaviors and safety protocol, promoting vaccination,
de-stigmatizing the diagnosis of Covid-19, volunteering for
community outreach, acknowledging human errors and self-
centered tendencies, and building global solidarity in the midst
of a shared fate. To reach out to the religious communities, it is
important to engage religious leaders in the planning of health
promotion programs and the training of healthcare personnel
in enquiring for religious and spiritual beliefs of patients
during clinical assessment (Tan et al., 2021). Koenig (2020) also
advocated for religious faith as an essential resource for health
and psychological well-being during this critical period. Learning
about the unique worldviews and perceptions toward pandemic
in each religious community also enables public health policies in
working collaboratively with religious leaders to promote safety
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behaviors and in delineating cultural-sensitive interventions. For
example, in rural Muslim-Malay communities, some villagers
have utilized concrete spiritual symbols (e.g., dressing up as
Covid-19 ghosts) to reinforce the “stay-home” behaviors among
villagers, which was deemed effective by the locals (The Star,
2020b).

The significant relationship between emotional response,
personal control, Covid-19 comprehension, and stress, also
suggests that mental health practitioners may help the public
to reduce stress by boosting emotional stability, personal
control, and increasing Covid-19 knowledge. Should a causal
link be established in the future, public health propaganda
could also attempt to diffuse the negative emotion triggered
by Covid-19, rather than provoke fear or shame through
exaggerated propaganda and idiosyncratic cases. Cultivating a
social atmosphere of optimism and acceptance is a potential
future direction for policymakers.

Limitations and Future Directions
Though with meaningful findings, this study is not without
limitations. The current sample consists mainly of the Chinese
ethnic group, which is not representative of the Malaysian
demographic. Due to the snowballing sampling method, there
is also a significant difference in age, education, and residences
across the three religious groups. The Muslim group also
consisted of a much smaller sample size than the other
two religious groups, which may confound statistical analyses.
Additionally, as the study was conducted anonymously via
emails and social networking sites, there is a possibility of
nested data, with participants coming from the same family
and community, and hence potentially violating the assumption
of statistical independence of data. A future study could
address these limitations by using stratified sampling to recruit
a more diverse demographic sample and control for socio-
economic status variables (e.g., income level and employment
status). The inclusion of more Muslims and Indian participants
would improve the generalizability of this study finding to
overall Malaysian populations. Nevertheless, one unique feature
of Malaysian religious community is the intersectionality of
religion and ethnicity (for example, most of the Chinese
are Buddhists, and all Malays are defaulted Muslims). The
generalizability and interpretation of the results should be
mindful of such intersections.

In terms of methodology, future research could further
diversify the measurement of religiosity to include innovative
worship participation (e.g., online services) to reflect the new
normal of religious participation during the pandemic. The
definition of ER vs. IR expressions in this study was mainly
based on the feasibility of these expressions during the pandemic
lockdown. Post hoc confirmatory factor analysis (CFI) showed
borderline acceptability of this two-factor model (CFI = 0.92).
A more sophisticated measurement may be developed to tap
into these two dimensions of religiosity in future, by separating
religious activities and beliefs. In the current study, Buddhist
group scored significantly lower than the other two groups in
religious expression. This could be due to the diffused boundaries
of Buddhism and folk religion practiced in Malaysia, which

is difficult to capture through the ADUREL items. In future,
communal religious or spiritual rituals may be measured by
frequencies of religious practices specific to each religious group
(such as practicing tai-ji for Buddhist-Taoist group), rather than
the degree of agreement.

Furthermore, there were some concerns regarding construct
validity of BIPQ as the use of single-time subscales poses a risk
of random measurement errors and involve higher ambiguity
when interpreting the meaning of an item (Hoeppner et al., 2011).
Post hoc analyses of exploratory factor analysis also indicated
a two-factor model with low factor loading that only accounts
for 47% of variance. Extended research was conducted using
more comprehensive scales such as IPQ-Revised (Moss-Morris
et al., 2002), or other validated scales that could be tested for
measurement invariance.

In our study, the multi-step regression analysis also revealed
that age accounted for the most variance in perceived stress
during lockdown. This concurs with the previous finding
in Spain that younger populations perceiving more Covid-
19 pandemic stress than the overall populations (Ozamix-
Etxebarria et al., 2020). This incidental finding about age
being the potential protective factor of stress worth’s further
exploration in future study. Future studies could also expand
the framework of religious impact by including religious
coping variables and health behavior or health outcomes across
different religious groups. The inclusion of a comparison group
of atheists or non-believers would help determine whether
religious identification truly makes a difference in pandemic
stress regulation. Lastly, though there are several existing
multination psychological studies on issues relevant to the Covid-
19 pandemic, it will be informative to explore how religion
in those countries plays a role in health and mental health
system promotion.

CONCLUSION

As various religious groups struggle to make the meaning of
this crisis through their indigenous ways of knowing, this study
addressed the impact of ecological system (culture) toward
pandemic responses with understudied religious groups such
as Muslims and Buddhists, who make up a majority of the
global population. This study found that both external and
internal forms of religiosity are associated with lower stress
levels; religiosity could also moderate the stress stemming
from various illness perceptions toward Covid-19. Globally,
many religious communities remain highly active during the
pandemic to provide solace and peace in times of uncertainty.
However, parallel concern toward religious gatherings exists due
to the implied risk of virus transmission. The tension between
“scientific” and “religious” traditions needs to be reconciled for
devotees to adhere to public health policies of social distancing,
and for the policymakers to respect and understand the value
of religious ceremonies. This study highlighted the importance
of the cultural psychology discipline in informing pandemic
prevention policies and having culturally sensitive mental health
and public health deliveries in this critical time. As Malaysia
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is a multiethnic and multireligious country, these results may
have implications for other countries with similar religious
compositions and heterogeneity in their populations.
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Over the course of the year 2020, the global scientific community dedicated considerable

effort to understanding COVID-19. In this review, we discuss some of the findings

accumulated between the onset of the pandemic and the end of 2020, and argue that

although COVID-19 is clearly a biological disease tied to a specific virus, the culture–mind

relation at the heart of cultural psychology is nonetheless essential to understanding

the pandemic. Striking differences have been observed in terms of relative mortality,

transmission rates, behavioral responses, official policies, compliance with authorities,

and even the extent to which beliefs about COVID-19 have been politicized across

different societies and groups. Moreover, many minority groups have very different

experiences of the pandemic relative to dominant groups, notably through existing health

inequities as well as discrimination and marginalization, which we believe calls for a better

integration of political and socioeconomic factors into cultural psychology and into the

narrative of health and illness in psychological science more broadly. Finally, individual

differences in, for example, intolerance of uncertainty, optimism, conspiratorial thinking,

or collectivist orientation are influenced by cultural context, with implications for behaviors

that are relevant to the spread and impact of COVID-19, such asmask-wearing and social

distancing. The interplay between cultural context and the experience and expression of

mental disorders continues to be documented by cultural-clinical psychology; the current

work extends this thinking to infectious disease, with special attention to diseases spread

by social contact and fought at least in part through social interventions. We will discuss

cultural influences on the transmission, course, and outcome of COVID-19 at three levels:

(1) cross-society differences; (2) within-society communities and intergroup relations;

and (3) individual differences shaped by cultural context. We conclude by considering

potential theoretical implications of this perspective on infectious disease for cultural

psychology and related disciplines, as well as practical implications of this perspective

on science communication and public health interventions.

Keywords: COVID-19, pandemic, cultural psychology, cultural-clinical psychology, infectious disease, racism,

discrimination
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INTRODUCTION

In 2020, the global scientific community published more than
70,000 articles on COVID-19 (Pujol, 2020). Most of this work
emphasized the biology of the virus and mechanisms underlying
its transmission, as well as characteristics of the resulting disease,
treatment alternatives, and vaccine development. Some attention
has also been paid to behavioral reactions to the pandemic, as
well as to several social, political, and psychological influences
on its development in different societies. The overarching aim of
this review is to argue that this emerging body of research is not
only relevant to understanding how COVID-19 is shaped by the
mutual constitution of culture and mind, but also points toward
a framework upon which a cultural perspective on infectious
diseases can be built. In short, we believe that cultural psychology
has much to offer to the study of infectious disease.

Our choice to cover the first year of the pandemic highlights
the early contributions of cultural psychological research—and
places some practical, albeit artificial, limits on this rapidly
proliferating literature. Of course, the pandemic situation
continues to evolve. As new variants emerge and as vaccines
are deployed across the globe, our understanding of the
interplay between culture and COVID-19 will continue to grow.
Future findings might bolster, contradict, or complicate our
conclusions and proposed framework. Moreover, not only might
our conclusions change as we collect more and better data, the
pandemic marks a period of rapid cultural–historical change.
As such, observed relations between variables may well shift
over time, not least as policy makers, journalists, scientists, and
the general public respond to the ever-growing database about
COVID-19. We believe that cultural psychology has established
the empirical tools to conduct research that is both rigorous and
time-sensitive, while also offering the conceptual tools to help us
better understand how and why the picture may shift over time
(see Gergen, 1973).

While most published research on behavioral responses to
COVID-19 addresses local contingencies, particularly in the
US, we will expand some of the recently proposed pandemic
responses into a broader, global perspective. Our primary aim
is to analyze the pandemic not only in terms of previously
established and widespread paradigms in the fields of cultural
and cultural-clinical psychology, but also to explore potential
contributions that these fields have to offer to our understanding
of infectious disease, by enabling a deeper analysis of how the
mutual constitution of culture and mind are influenced by larger
socioeconomic dynamics. We also hope to promote dialogue
with researchers from other fields (e.g., health psychology,
medical anthropology) that could benefit from these perspectives.
Traditional health sciences have often assessed local expressions
of health and illness from an analytical, Western perspective. The
meta-theoretical perspective of cultural psychology expands our
ability to interpret such expressions by encouraging reflection on
how science-making might, in itself, constitute a manifestation
of a culturally-biased way of understanding human behavior (see
also Hoshmand, 1996; Adams and Salter, 2007).

The research question guiding this paper is: how can cultural
psychology and cultural-clinical psychology help us understand the

global development of the pandemic, given what we learned in
2020? We will cover literature from around the world, including
regions of the globe not represented as frequently as the Global
North including, where feasible, literature produced in countries
that are not traditionally science-exporting (see Adams and
Salter, 2007). We will first introduce cultural and cultural-
clinical psychology, and how they might be brought to bear on
infectious disease. Then, we will consider three levels at which
culture and mind interrelate in the context of the pandemic:
(1) across societies, where “country” or “region” is the unit of
analysis and used as a proxy for “culture;” (2) within a given
country or region, where cross-cultural variation is observed
across ethnocultural communities and in the relations between
them; and (3) in individual people, with variation across person-
level characteristics that are shaped by culture. We will then
examine the theoretical and practical implications of a cultural
psychological perspective on infectious disease.

CULTURAL AND CULTURAL-CLINICAL
PSYCHOLOGY PERSPECTIVES

Several subdisciplines of psychology concern themselves with the
relation of the human mind and behavior with its sociocultural
context. Here, we take a “big tent” and pluralistic approach
to cultural psychology and include not only the various
traditions under that name, but also cross-cultural psychology,
ethnic minority psychology, and other subdisciplines within
the social sciences with similar concerns (e.g., psychological
anthropology, cognitive sociology). This is aligned with the
interdisciplinary spirit of cultural psychology, especially vital
links with anthropology (Shweder, 1991; Chirkov, 2016).

Nonetheless, we do place certain core ideas from cultural
psychology at the center of our understanding. First, we adopt
a working definition of culture as a set of meanings (i.e., values,
beliefs, knowledge, norms) that are required to function in a
particular community (Goodenough, 1994). Second, we hold that
cultural meanings are observable in the world as consensually-
understood practices and products that emerge from and support
these meanings (Ryder et al., 2011; Morling, 2016). Third, we
follow Shweder (1991) in understanding culture and mind as
existing in a relation of mutual constitution; we cannot fully
understand one without referring to the other. The emergence
of cultural neuroscience and neuroanthropology expanded this
understanding to the human brain: culture, mind, and the brain
“make each other up” (Kitayama and Uskul, 2011; Ryder et al.,
2011). Fourth, we center ourselves in the conviction that people
should be understood in context but should not be reduced to
their contexts, and especially not to generalized stereotypes of
their cultural groups. Thus, individual differences in cultural
psychology represent much more than mere “dispositional
tendencies;” rather, they are a manifestation of each person’s
history of engagement with their available cultural affordances
(Adams, 2012) and, as we argue here, the sociopolitical dynamics
of power that permeate cultural ecologies.

Although group differences can highlight ways in which
very different cultural contexts shape experience and behavior,
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we must keep in mind that every aggregate score conceals
numerous individual people who might conform to, resist,
amplify, deliberately rebel against, or simply vary from the local
consensus. Related to this perspective is cultural psychology’s
emphasis on “unpacking culture”: starting by cataloging
observations to be sure but moving toward explanations of why
cultural group differences are observed (Heine and Norenzayan,
2006). Note that these explanations also leave room for individual
variability. For example, if a group difference in health outcomes
is due to wealth disparity, we can better understand how
unusually wealthy members of the disadvantaged group might
have better outcomes, rather than simply considering them
as outliers.

Theoretical Insights From Cultural-Clinical
Psychology
Cultural-clinical psychology has emerged over the past decade at
the intersection of cultural psychology and clinical psychology,
applying a cultural lens to psychopathology and its treatment
(Ryder et al., 2011; Chentsova-Dutton and Ryder, 2019). In
keeping with the interdisciplinary spirit of cultural psychology,
cultural-clinical psychology interfaces with a number of adjacent
disciplines—including several health-related disciplines that are
less well-known to cultural psychologists, such as cultural
psychiatry or the social sciences of medicine. Although COVID-
19 is a viral infection, there are certain parallels that warrant
a closer look at this perspective. In particular, the social
transmission of infectious diseases means that their spread, and
hence their impact on a population, is driven in part by social
behaviors which, in turn, are shaped by patterns of culturally
shared beliefs in that population. This perspective has parallels in
social psychological approaches that have proven useful in public
health, such as the theory of planned behavior, in which personal
attitudes, perceived social norms, and sense of control combine
to predict health-relevant behavioral intentions (e.g., Godin and
Kok, 1996; Montaño and Kasprzyk, 2015).

Cultural-clinical psychologists have adapted a tripartite
understanding of disorder from the social sciences of medicine,
one that maps closely onto the distinction between culture,
mind, and brain. In this view, there is an important distinction
between disease and illness, where the disease is the biological
dysfunction and the illness is the sufferer’s subjective experience
of that disorder (Boorse, 1975; Eisenberg, 1977). A third term,
sickness, is then used to talk about the social context in which this
experience takes place (Twaddle, 1973). Evenwhen the researcher
has chosen to narrow in on a particular aspect of a disorder—
for example, how the novel coronavirus interacts with lung tissue
(disease), or the subjective experience of determining whether
one’s breathing problems are sufficient to warrant a hospital visit
(illness), or local beliefs that stigmatize the recovering patient
as having been careless or unclean (sickness)—the larger goal
ought to be incorporation of these findings into an integrated
scientific narrative.

Looping Effects
Attending to psychological and sociocultural aspects in ways that
emphasize how they interrelate with each other and with biology

opens possibilities for thinking about the cultural psychology
of viral diseases. In the study of culture and mental health,
the idea of looping effects has helped to clarify how beliefs
can interact with physiological processes to yield strikingly
different symptom presentations in different cultural contexts
(Kirmayer and Sartorius, 2007; Ryder and Chentsova-Dutton,
2015). Hacking (1995) originally proposed this idea to help
explain how the definitions of human-made categories inevitably
shift over time as a result of the feedback loops that emerge
when people learn about, discuss, debate, contest, and otherwise
respond to the categories themselves. Cultural psychiatrists and
cultural-clinical psychologists have since pushed this concept to
show how similar looping patterns can yield different categories
of disorder in different cultural contexts.

Consider Clark’s (1986) model of a panic attack. A person
detects a sensation such as chest pain or accelerated heart
rate. As they hold a belief that such experiences might signal
heart trouble, they grow concerned and focus more on these
sensations. The mounting anxiety is accompanied by arousal
of the autonomic nervous system, which generates a number
of additional sensations—including chest pain and accelerated
heart rate. However, people can hold very different beliefs
about what different sensations might signal. In Cambodia,
for example, local beliefs about the body lead some people to
become alarmed by neck stiffness or flushing, sensations that
can also be exacerbated by autonomic arousal (Hinton et al.,
2001). The shared biology of the autonomic nervous system
combines with culturally-shaped beliefs to produce very different
symptom presentations, albeit presentations with a common core
(Ryder and Chentsova-Dutton, 2015). In other words, different
symptomatologies and diagnostic categories emerge in different
cultural contexts because of universal looping processes.

Looping effects have not yet been extensively explored for
infectious diseases from a psychological perspective, although
similar patterns have been observed by medical anthropologists
(e.g., Alenichev, 2021). People’s beliefs do not act directly on
the virus itself and are not so clearly implicated in the core
symptoms of the infection. Yet individually- and especially
collectively-held beliefs can change important features of a
socially transmitted disease, such as infection rate. Indeed,
the virus itself can be changed by these processes insofar as
certain practices increase spread, providing more opportunities
for random genetic mutations. More predictable are the effects
of particular beliefs about risk, spread, impact, and protective
measures, set against the backdrop of more general beliefs about
how to balance health and the economy, whether or not to trust
political or medical authorities, ingrained customs such as mask-
wearing when feeling ill or greeting people with a handshake, and
so on.

Here, looping effects can be examined at the level of individual
people: for example, if individualistic values in a given cultural
context are associated with higher perceived danger and lower
trust in authority, that could increase fear—and if increased fear
leads to more conspiratorial thinking and reduced willingness to
take protective measures, infection rates could worsen, leading
to more fear, perhaps even less trust of the authorities reporting
those rates, and so on. These looping effects can also be examined
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within social networks, and that might be the most important
level for a socially-transmitted disease. A single person with
a given belief will not make much difference to the spread
of infectious disease, but widespread consensus around certain
beliefs could do so. Often, in such cases, culturally-shaped
values and beliefs are fundamentally rooted in political and
socioeconomic conditions. For example, discrimination against
devalued groups combined with stigma that includes beliefs
about the disease-proneness of those groups could lead to worse
health services in certain neighborhoods and less trust in health
authorities. Those effects could lead to higher rates and greater
symptom severity in devalued groups, which in turn would
reinforce the “disease-prone” stereotypes. This latter example
fits with work in population and public health on syndemics, in
which the impact of a disease intersects with the impact of social
disadvantage to create very different illness experiences (Singer
et al., 2017).

Cultural Scripts
So far, we have discussed “beliefs” in general terms. In cultural-
clinical psychology, however, beliefs can be understood in
a systematic way, as aspects of cultural models, clusters of
consensually-understood assumptions with associated behaviors
in the form of specific cultural scripts. These ideas are derived
from work in cognitive science: consider the classic example
of the restaurant script, in which communities hold shared
assumptions about the sequence one generally follows when
booking a table, checking one’s coat, being seated, reading the
menu, and so on (Schank and Abelson, 1977). Cultural scripts
change over time and mutually constitute individuals’ relations
with their groups, their environment, and their bodies. In the
health domain, general cultural models for normalcy and deviancy
can be invoked to organize the beliefs one has about optimal,
normal, suboptimal, and pathological functioning (Chentsova-
Dutton and Ryder, 2020). Although this approach has to date
been applied mainly to mental disorders, it can be extended
to physical health and illness. Cultural models for health and
illness, along with scripts for specific disorders (such as COVID-
19), establish “thresholds of concern” that help people make
decisions. For example: what sensations should I monitor? What
signals that I might be ill? What would the recovery process look
like? In the case of an emerging condition such as COVID-19,
these scripts build on previous understandings and experiences
of infectious diseases, but can also shift rapidly as more is learned.

CROSS-SOCIETAL DIFFERENCES:
CULTURAL VALUES AND RELATIONAL
MOBILITY

One way of understanding the interplay between culture and
mind in the context of infectious diseases is to analyze
outcomes across different countries or regions. Cross-cultural
psychologists have developed methods that allow comparisons
of large numbers of societies. In such studies, each society—
generally a country or an autonomous territory—is treated as a
separate observation. Large-scale studies of personality traits or

values, for example, yield society-level averages for traits such as
extraversion or values such as individualism-collectivism. These
sets of averages can then serve as indices for future studies
conducted at the cross-societal level.

Murray and Schaller (2010) published an index of historical
pathogen prevalence to help researchers evaluate the extent to
which geographical variation in infectious disease risk may have
helped to shape cultural variations. Following the parasite-stress
model of human sociality, researchers have predicted that cultural
contexts in regions with a history of higher risk for infectious
diseases would develop social practices that limit encounters
with strangers. Several studies have shown that higher levels of
historical pathogen prevalence are associated with lower levels of
extraversion and openness-to-experience (Schaller and Murray,
2008) as well as lower levels of individualistic (vs. collectivistic)
values (Fincher et al., 2008) and conformity (Murray et al.,
2011), all of which serve to limit extensive social contacts with
outgroup members.

Cross-cultural studies are not without limitations.While some
countries are developing their own technologies to monitor
and analyze data on COVID-19, others still rely on external
help with tests, studies and medical equipment (Renzaho, 2020).
Furthermore, the reliability of data is lower in poorer countries
(Muurlink and Taylor-Robinson, 2020) and in countries where
COVID-19 infections were seriously under-reported, such as
Brazil (Freire, 2020; Silva and Figueiredo Filho, 2020), China
(Colson, 2020), the US (van Beusekom, 2020) and Russia
(Kofanov et al., 2020; Nechepurenko, 2020). As these limitations
pose challenges to the development of more comprehensive
cross-societal research, we believe these data collection disparities
should continue to be substantially integrated into cross-cultural
studies on infectious diseases.

Cultural Values: Individualism-Collectivism
and Tightness-Looseness
Cultural values reflect widely shared priorities that can influence,
for instance, specific beliefs about illness, conformity, and how to
balance health and economic concerns. There is a considerable
amount of research on this topic, focusing especially on
individualism-collectivism. Recent years have also seen growing
interest in tightness-looseness. Both dichotomies have been
studied in relation to COVID-19.

Individualistic cultural contexts, as established in the cultural
psychology literature, tend to prioritize an independent construal
of self, as well as freedom and fulfillment of personal
goals; conversely, in collectivistic societies, group ties and
responsibilities are perceived more important (Triandis et al.,
1986; Markus and Kitayama, 1991). In the context of the
pandemic, in individualistic societies, governments might be
more hesitant to take compulsory measures in response to
COVID-19, such as lockdowns and mandatory mask-wearing,
resulting in delayed responses to public health emergencies.
Moreover, people in those societies might be less accustomed to
following public health recommendations for common infectious
diseases (e.g., wearing a mask whenever one has cold or
flu symptoms).
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Indeed, between March and May of 2020, the relative number
of COVID-19 cases and deaths in more individualistic countries
were considerably higher (Jiang et al., 2020). In a more recent
study comparing data from 98 countries up to July of 2020,
collectivism was associated with fewer cases and fewer deaths per
million people cross-culturally, although GDP per capita played a
stronger role in predicting those variables (Webster et al., 2021),
highlighting the importance of the interplay between cultural and
socioeconomic considerations in research and public policies.
More recently collected data demonstrated that, by August of
2020, the fatality rate was still higher in more individualistic
countries (Melton, 2020, preprint). Curiously, in a cross-state
analysis in the US (a country with a highly individualistic
orientation that was seriously affected by COVID-19), Webster
et al. (2021) found that collectivistic states had higher case
and death rates, but the racial-ethnic composition of the states
were stronger predictors of both. Thus, systemic racial health
disparities might play a stronger role in predicting the impact of
COVID-19 than collectivism.

Individualism and collectivism have been linked with how
people conceptualize the ontological reality of health and illness.
In Western-educated and individualist populations, medical
models are based on analytic thinking (Choi et al., 2007), which
is characterized by examining each component of a system as
discrete and independent from the whole, as well as zero-sum
reasoning (e.g., “if X exists, then Y cannot”) (Nisbett et al., 2001).
Medical approaches based on this model tend to frame illness
as an intrusion within an inherently independent body, and
home in on a specific set of symptoms or a specific disorder
(Good, 1993; Jayasundar, 2010). Conversely, holistic thinking,
which is found in populations with greater collectivism and
without Western-based education, is characterized by examining
the relationship between each element in a system to form the
whole, where multiple pieces can simultaneously exist while
moving in different directions or serving different functions
(Nisbett et al., 2001). Holistic medical systems, such as Ayurveda
(Jayasundar, 2010), Traditional Chinese Medicine (Koo and
Choi, 2016), and multiple Indigenous medical systems (Dahlberg
and Trygger, 2009; Auger et al., 2016) account for illness
as an imbalance in functioning within the individual’s whole
physical and psychological system, and within the community
and broader environmental context (Dahlberg and Trygger,
2009; Jayasundar, 2010; Koo and Choi, 2016). As a result, the
frame that individuals use to understand and address COVID-
19 shifts according to the cultural reasoning style and associated
medical model. To illustrate, while also supporting vaccinations,
Ayurvedic doctors and researchers have examined COVID-19 in
terms of how the disease functions within the larger weakened
system, proposing that treatment should focus on ensuring
that global bodily functions are supported while strengthening
immune and respiratory systems to prevent infection, and to ease
the course of the disease should one contract the virus (Niraj and
Varsha, 2020; Rajkumar, 2020; Rastogi et al., 2020).

Finally, tightness-looseness, a country-level measure of the
strictness of societal rules, may be related to the formal
and informal enforcement of, and consequent adherence to,
restrictive measures such as social distancing and stay-at-home

orders. Tighter societies might, for instance, enforce lockdown
measures with less tolerance of non-adherence, while looser
societies might adopt more lax regulations, contributing to viral
spread. Cao et al. (2020) examined correlations between the
impact of the pandemic in 54 different countries and the interplay
between individualism-collectivism and three different indexes
of tightness-looseness. The increase of reported cases and deaths
per million inhabitants, as well as the case fatality rate, were all
positively associated with greater individualism and looseness.
Moreover, countries that experienced the most severe increases
of deaths per million in the population between the 16th and the
45th days of the implementation of lockdowns had a combination
of higher individualism and higher looseness (Cao et al., 2020).

Relational Mobility
The degree to which interpersonal relationships are fixed
or voluntary in a given group or society has been defined
as relational mobility (Thomson et al., 2018). Higher
relational mobility entails greater choice among numerous new
connections in frequently-changing social circles, and is usually
associated with geographical mobility, whereas lower relational
mobility involves fewer options for new connections with others,
and instead revolves around maintaining existing connections
in smaller, more stable social circles. On a historical scale,
cultural variation in relational mobility is rooted in histories of
subsistence farming structures, with higher relational mobility
associated with more independent and mobile subsistence styles
(Thomson et al., 2018).

In the context of infectious diseases, relational mobility
might be particularly relevant to the likelihood of potential
carriers of the novel coronavirus traveling across different
geographical areas, increasing the probability of new cases
emerging in different regions. Indeed, by using country-level
scores for relational mobility (Thomson et al., 2018) and publicly
available pandemic data from Johns Hopkins University (Center
for Systems Science Engineering (CSSE) at Johns Hopkins
University, 2020), Salvador et al. (2020) analyzed the correlations
between relational mobility and the number of COVID-19 cases
and deaths in the first 30 days of the outbreak across 39 different
countries. The growth of both the number of cases and the
number of deaths was significantly faster in countries with higher
relational mobility. This difference suggests that sociocultural
ecologies in which individuals are less reserved and more likely
to make acquaintances outside of their primary social groups are
more vulnerable to the spread of COVID-19.

WITHIN-SOCIETY INTERGROUP
RELATIONS

By exploring how different groups within the same society
experienced, reacted to, and were impacted by the pandemic,
we can endeavor to integrate a cultural psychology perspective
with a broad set of political and socioeconomic considerations.
We will briefly review how different age groups and genders
were affected in different countries. Then, we will analyze how
dynamics of polarization, power, oppression, and privilege, which
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are profoundly interconnected to cultural scripts, influence the
outcomes of COVID-19 in different groups.

The impact experienced by different communities affects the
COVID-related risk perception within those groups through
social amplification. Those who had direct experience with the
virus or heard about the virus from friends and family tend
to perceive more risks associated with COVID-19 (Dryhurst
et al., 2020). People trying to interpret a new and ambiguous
situation tend to look for information about what to believe
among their close contacts (Biron et al., 2020), which makes
the drastic changes imposed by the pandemic a favorable
scenario for social contagion of behaviors and beliefs. Normative
behavioral patterns within particular social networks affect the
transmission of infectious diseases, as discussed, and so do
ideas about the disease’s causes, consequences, protections, and
treatments, especially in cases where the specific cultural scripts
are still taking shape—and particularly in societies where such
beliefs have been extensively politicized, which we will discuss
below. Transmission of beliefs and behaviors can take place
through conversation or observational learning (Debiec and
Olsson, 2017) but also through traditional news sources or social
media (Collinson et al., 2015; Kilgo et al., 2018; Taylor, 2019).
Moreover, the centrality of social connectedness is lived out
through participation in communal events, such as festivals,
weddings, and funerals. Furthermore, public health authorities
might be required to impose measures that directly contradict
these local cultural imperatives. Impeding worship services and
especially the burial of the dead can be emotionally charged for
many cultural groups and communities (Schoch-Spana, 2004;
Baum et al., 2009). Travel restrictions can also be burdensome on
immigrant communities that are prevented from unifying with
their families or attending funerals of friends and familymembers
in their countries of origin.

Overall, members of cultural minority groups may experience
numerous stressors that are not encountered by dominant
groups (Taylor, 2019). These stressors are greatly exacerbated
by prejudice and discrimination, which we will discuss in
detail below. Even in the absence of discrimination, some
minority groupmembers such as recent migrants may experience
additional obstacles (Kirmayer et al., 2011). For example, there
may be linguistic barriers to effective health communication
by public health officials or medical professionals (Brisset
et al., 2014; Doucerain et al., 2015; Zhao et al., 2019).
Unfamiliarity with how to access community resources or
ongoing visa status concerns can add to the stress burden.
Under pandemic conditions, there may be additional problems
in accessing medical services, information about constantly-
changing local regulations, or government programs for financial
relief, resulting in greater psychosocial consequences (Taylor,
2019).

Cultural and Demographic Intersections
Intersectionalities between cultural and other socio-demographic
categories, such as gender, age, and social class, also affect
contagion rates of infectious diseases, as well as the number
of reported cases across different countries. In the case of
dengue in Southeast Asia, for instance, Anker and Arima

(2011) observed more reported cases in males older than 15
years of age compared to other gender-by-age groups. This
difference might be linked to local cultural scripts that favor
the exposure of men to mosquitoes during daytime hours.
Stratifying data across different ages and genders provides
us with insights on how cultural characteristics contribute to
how likely women, men and families are to be exposed to
the infectious diseases in different societies, as well as how
likely affected individuals are to look for medical care when
experiencing symptoms.

Intersections of gender with different cultural practices also
produced different outcomes not only for COVID-19 risks
but also to how sex and gender have shaped distress during
the pandemic. Across the globe, more men than women have
been dying of the disease; whereas some researchers argue this
finding is more related to behavioral factors than to biological
differences (Galasso et al., 2020; Pujol, 2020), others argue that
women have a better immune response to the virus (Takahashi
et al., 2020; Zeng et al., 2020). In the behavioral sphere, gender
differences might be related to local cultural and religious norms.
Muurlink and Taylor-Robinson (2020) argue that the adoption
of niqabs or burkas by women in more conservative Muslim
cultures might work as a protective factor against contamination
through face-touching. Conversely, cultural preferences for
facial hair in men might increase the risk of exposure to the
virus, by compromising the seal of face coverings (Muurlink
and Taylor-Robinson, 2020). Furthermore, gender segregation
in some communities (e.g., Amish, Orthodox Jews) along with
differing levels of involvement in different spheres of society
(e.g., representation gaps in specific occupations) might also
interfere with the likelihood of exposure and contamination of
COVID-19 (Muurlink and Taylor-Robinson, 2020). In Panama,
Peru and Colombia, policies have attempted to promote social
distancing by restricting the access to services upon a gender-
based rotation. This has disproportionally impacted transgender
populations (Perez-Brumer and Silva-Santisteban, 2020).
Overall, sexual and gender minorities have experienced more
coronavirus-related physical symptoms and more depression
and anxiety symptoms since the emergence of the pandemic
(Moore et al., 2021).

In the mental health domain, age has yielded unexpected
research findings. Older adults are known to be physically
more vulnerable to COVID-19 (Crimmins, 2020; Dowd et al.,
2020), which led to more social isolation in order to protect
this population from infection, and sparked ageism and
segregation of older adults (Lichtenstein, 2021). While the
isolation experience of elderly populations was expected to
produce worse mental health outcomes (Vahia et al., 2020), in
several countries, the levels of stress reported by younger people
were consistently higher (Kowal et al., 2020). Nonetheless,
differences in mental health outcomes among seniors have
been observed cross-culturally. Across the 62 nations studied
by Kim and Jung (2020), older adults were more distressed in
countries whose state capacity was more fragile, as measured
by the Fragile State Index compiled by The Fund for Peace
(2020). This index is based on the assessment of elements such as
extensive corruption, involuntary dislocation of the population,
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economic decline, institutionalized discrimination, and
group-based inequality.

Finally, different social classes, historically linked to racial
and ethnocultural power dynamics as discussed in upcoming
sections, are related to the likelihood of death by COVID-19
due to comorbidities (e.g., heart and liver diseases) (Marmot and
Allen, 2020), and presented different chronological patterns of
transmission of the virus. In countries like Germany, England,
the US (Berkessel et al., 2021, preprint) and Brazil (Magenta,
2020), although richer regions and social classes were affected
primarily at the beginning of the pandemic, the virus spreadmore
quickly among poorer populations in later phases and presented
higher fatality rates. These findings might be connected to access
to healthcare and viability of social distancing, topics to which we
will return.

Political Polarization and the Pandemic
In some countries, the pandemic has been heavily politicized.
Identification with political parties or ideologies was, at least
to some extent, artificially associated with specific attitudes
toward the pandemic, in turn influencing cultural scripts
bound to political orientation and compliance with public
health recommendations.

In Brazil, official government propaganda encouraged
Brazilians to continue their routines normally. President
Bolsonaro openly promoted conspiracy theories, providing
misleading information about symptoms, treatments,
and the severity of the pandemic in the country. These
measures motivated the sector of society politically aligned
with Bolsonaro, including physicians, to ignore global
public health recommendations, and to acquire and utilize
hydroxychloroquine, a substance used to treat malaria and
other conditions with no proven efficacy against COVID-
19. This resulted in several deaths and the shortage of
hydroxychloroquine, depriving patients with other diseases
of access to needed medication (Biller et al., 2020; Ponce, 2020;
Ricard and Medeiros, 2020).

In the US, where the political system has been historically
structured on a two-party basis, responses to COVID-19
have been extensively associated with partisanship. Studies
using geolocation technology and debit card transaction
data demonstrated that residents of Democratic counties (as
determined by the 2016 presidential election) were more
likely to adhere to stay-at-home orders and switch to online
shopping (Painter and Qiu, 2020). Republican counties exhibited
comparatively less mask use (Milosh et al., 2020), less physical
distancing, and higher fatality rates (Gollwitzer et al., 2020).
Behaviors and beliefs about COVID-19 are also demonstrably
influenced by media consumption. Democrats frequently watch
channels such as MSNBC and CNN, which recommended
precautionary measures against the transmission of the disease
during 2020; as a result, viewers were more likely to perceive risks
associated with COVID-19, to adopt preventive behaviors and
to be concerned about early lifting of government restrictions.
Conversely, Republicans more frequently watch channels like
Fox News, which openly and repeatedly downplayed the severity
of the pandemic during 2020; viewers therefore perceived less

risk associated with the pandemic and adopt fewer precautionary
measures (Bruine de Bruin et al., 2020). Greater consumption
of Fox News was also linked to higher reported infection and
fatality growth rates (Gollwitzer et al., 2020). The politicization
of the beliefs about the pandemic has also been observed in
less polarized countries, such as Canada, where “anti-lockdown”
parties were organized with allegedly political motivations (Keyes
and Caruso-Moro, 2020).

The interaction between political polarization and attitudes
toward COVID-19 can also be understood in light of Hacking’s
looping effects, if we consider political groups as artificially-
created categories of identities that enable intentional ways of
acting (see also Vesterinen, 2020). When local political categories
are tied to specific beliefs and attitudes toward COVID-19, they
induce self-identified members of such categories to behave in
accordance with their groups.

Discrimination, Social Inequality, Racism
and Marginalization
Disease-related fears and the stigmatization of ethnocultural
minorities have a long relationship. In the US, discrimination
against minorities and marginalized groups has been observed
across different historical epidemics: in 1892, the outbreaks of
typhus fever and cholera in New York were attributed to Russian
Jewish immigrants; in 1900, the bubonic plague in San Francisco
was associated with Chinatown; in 1993, the hantavirus outbreak
in the Four Corners area was attributed to Native Americans,
and even labeled the “Navajo disease” by media at the time
(Person et al., 2004). More recently, during the outbreak of
severe acute respiratory syndrome (SARS) in 2012–2013, Asian-
American communities, regardless of their country of origin, also
experienced discrimination, and were expected to quarantine
as a group, regardless of whether or not they were exposed to
contaminated individuals (Person et al., 2004). Stigmatization
has also occurred in non-immigrant populations in previous
pandemics, such as the residents of the complex that was most
affected by SARS in Hong Kong (Lee et al., 2005).

Humans have evolved with an aversion to disease, and to
perceived vectors of disease. This set of protective behaviors
motivated by the aversion to potential vectors has been called
the behavioral immune system by Schaller et al. (2003) and
has since been referred to as the parasite-stress model. While
these mechanisms may have served to reduce risk of infectious
disease in ancestral social environments, they have historically
come at the expense of intergroup relations (Schaller et al.,
2003). Because infectious disease is not always apparent, and
may indeed be asymptomatic in certain carriers, the behavioral
immune systemworks by encouraging people to avoid unfamiliar
outgroup members. Managing disease threat does not happen
solely by avoiding or attending to the specific individuals who
are affected by an illness, but by generalizing the perceived
illness threat to the entire group, including those who are
not afflicted, thereby attributing stereotypes of dirtiness and
disease prevalence to these groups. The consequences include
prejudiced attitudes rooted in feelings of fear and disgust
toward these groups, inevitably engendering discrimination,
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such as exclusionary policies and violent attacks (Schaller and
Neuberg, 2012). Indeed, priming participants to perceive greater
disease prevalence increased prejudice toward both Black and
white Americans (O’Shea et al., 2020), and experimentally
manipulated perceptions of immunization among immigrants
has the potential to reduce prejudice toward immigrants (Huang
et al., 2011).

While the occurrence of a disease within an outgroup can
lead to generalized prejudice toward that outgroup, disease does
not always precede discrimination. Often, due to established
structures of racism, outgroups are dehumanized in such a way
that they are represented as carriers of pestilence and disease (e.g.,
Lawson, 2009). This framing has frequently been used against
the same marginalized groups, including refugees, immigrants,
racialized and ethnocultural minorities, and religious minorities
(e.g., Steuter and Wills, 2009; Haslam and Loughnan, 2012; Esses
et al., 2013; Utych, 2018), regardless of whether or not there
is an actual disease in play. Furthermore, dehumanization is
embedded in larger-scale, institutional, discrimination. Racism
comprises many layers; at the systemic-level, racism is the
structural disadvantage of racialized, religious and ethnocultural
minorities (Krieger, 1999; Paradies, 2006; Feagin and Bennefield,
2014; Krieger et al., 2017). As a result of being socialized in these
systemically racist structures, people develop racial biases, with
stereotyped perceptions, prejudiced attitudes and feelings, and
discriminatory behavior (Fiske, 1998). These manifestations can
be obvious or subtle, as well intentional and unintentional (Sue
et al., 2007). In the context of disease, a feedback loop can be
observed where discriminatory policies, such as racial housing
segregation, against minorities who have been dehumanized
and stereotyped as dirty and prone to disease lead to greater
vulnerability and spread of infectious diseases (Acevedo-Garcia,
2000). Often, the behavioral immune system, systemic racism,
and dehumanization processes operate hand in hand (Hodson
et al., 2014).

The COVID-19 pandemic has engendered, exposed, and
exacerbated discrimination against minorities in several
key ways: (1) prejudice and aggression toward minority
groups associated with the disease (Gover et al., 2020); (2)
disproportionate detrimental impacts of COVID in minority
communities who are subject to preexisting discriminatory
health inequities (Krieger et al., 2020); (3) increased vulnerability
of minorities that are overrepresented in frontline and essential
services (Saint-Girons et al., 2020), as well as communities in
isolation, incarceration, displacement and occupied territories
(Alemi et al., 2020; Santos et al., 2020); and (4) structural
disadvantage in treatment access and vaccine distribution
(Meyer, 2020; Power et al., 2020).

Anti-Asian racism rapidly increased after the onset of
COVID-19 (e.g., Gover et al., 2020, Rich, 2020). The terms
“Wuhan Virus” and “Chinese Virus,” have been used extensively
(White, 2020) despite the World Health Organization’s
recommendation to not name diseases after regions or ethnic
groups (World Health Organization, 2015), given that it is
stigmatizing (e.g., Albader, 2020; Augustyn and Prazmo, 2020;
De Costa, 2020; Su et al., 2020). COVID-19 has clearly been
associated with East Asians both in their countries of origin and

in the diaspora and has generalized to other groups that share
similar phenotypic traits. East and Southeast Asian communities
and individuals have been targeted globally with hate speech,
including slurs, dehumanization, and slanderous, stereotyping
comments about Chinese cuisine (Albader, 2020; Hu et al.,
2020; Tahmasbi et al., 2021). Anti-Asian hate-crimes reports also
spiked since the beginning of the pandemic in North America
(Edara, 2020; Gover et al., 2020; Kotyk, 2020; Tessler et al., 2020;
Tsai et al., 2020), Europe (Gao and Sai, 2020; Pellegrino, 2020;
Velásquez et al., 2020, preprint) and Australia (Furlong and
Finnie, 2020). In India, people from northeastern states with
more phenotypically East Asian features have been discriminated
against and attacked (Haokip, 2020). Even within East Asia,
anti-Chinese prejudice was observed, specifically, in places like
Hong Kong (Chung and Li, 2020) and South Korea (Albader,
2020).

In addition to East-Asians, Italians have been stigmatized
in Europe after the country was severely affected by the virus
(Pellegrino, 2020). Religious minorities have also been targeted
as causes of the coronavirus. “Alt-right” groups in the US
(Teter, 2020) and Canada (Currie, 2020) blamed Jews for the
pandemic, and increased anti-Jewish discourse was observed in
online spaces (Woodyatt, 2020). Increased anti-Muslim bias was
reported in India with the onset of the pandemic, most notably
with conspiratorial rumors blaming Indian Muslims for the
spread of coronavirus (Mukherjee, 2020; Zajaczkowska, 2020).
Within China, African migrant communities were blamed for
the disease, and experienced an increase in anti-Black racism,
such as evictions and refused services (Castillo and Amoah, 2020;
Human Rights Watch, 2020).

Racism has also disproportionately impacted minority
communities that were already vulnerable to health
complications due to pre-existing inequities. The constant
experience of systemic racism (i.e., segregation, food deserts,
policing and criminalization, exclusion from employment and
healthcare services) and of racism in everyday interactions (i.e.,
racist slurs, attacks, microaggressions, etc.) across generations
inevitably harms and weakens the physical and mental health of
minority group members (Krieger, 2014; Krieger et al., 2017).
This health disadvantage creates disparities in the prevalence of
serious chronic illnesses and greater mortality rates in racialized
and ethnic minority groups (Pascoe and Smart Richman, 2009;
Paradies et al., 2015). As a result of the prevalence of pre-existing
health conditions in disadvantaged populations, members of
such groups were more vulnerable to developing severe or fatal
complications from COVID-19 (Krieger et al., 2020).

Black populations were among the most affected communities
in terms of infection, hospitalization, severity of cases and
mortality, notably in the US, Canada, and Britain (Egede and
Walker, 2020; Gaynor andWilson, 2020; Jain et al., 2020; Krieger
et al., 2020; Public Health England, 2020). Other ethnic minority
groups such as Latin-Americans (Krieger et al., 2020; Yearby and
Mohapatra, 2020), South Asians and East Asians (Public Health
England, 2020) have also been disproportionately impacted. In
India, minority castes and tribes have been among the most
vulnerable (Acharya and Porwal, 2020). Indigenous peoples
in North America, Brazil, Australia and New Zealand have a
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higher risk of exposure, and have been diagnosed with more
severe and fatal COVID-19 cases as a result of several factors,
including health inequities that predate the pandemic, higher
levels of frontline exposure, poverty, homelessness, displacement,
overcrowding, and food and water insecurity (Arriagada et al.,
2020; Furlong and Finnie, 2020; McLeod et al., 2020; Polidoro
et al., 2020; Power et al., 2020; Saint-Girons et al., 2020;
Yashadhana et al., 2020).

Often, these health inequities and treatment barriers exist
because one’s marginalized racialized or ethnic minority group
is also subject to class marginalization, making access and
affordability of resources and treatment challenging (e.g.,
Acharya and Porwal, 2020; Egede and Walker, 2020; Saint-
Girons et al., 2020). Another way that class marginalization
intersects with racism is through economic and employment
disparities, where racialized and ethnic minorities face exclusion
from higher status and higher income professions and are
therefore segregated and relegated to lower-income and lower-
status employment (Darity Jr, 2003; Sørensen, 2004; Armstrong
et al., 2008). Minorities are therefore more likely to be exposed
to COVID-19 because they are overrepresented in essential and
frontline jobs and services, in prison systems, as well as in areas
experiencing conflict and war, occupation and displacement.
Racialized and ethnic minorities populate frontline and essential
services, including healthcare and social services, agriculture,
and food industries; workers in these sectors have been in more
contact with patients and potentially infected peoples through
their labor (Krieger, 2020). Migrant workers, indigenous peoples,
and ethnic minorities around the world, including in India
(Kesar et al., 2020; Sengupta and Jha, 2020), North America
(Evans, 2020; Krieger, 2020; Saint-Girons et al., 2020), and Brazil
(Teixeira, 2020) have been working in low-income and high-
risk jobs, such as domestic labor, agriculture, transportation,
and healthcare support. Another exposure risk for Indigenous
peoples in North America has been the presence of others
entering indigenous territory during the pandemic. This includes
white, upper-middle class tourists (Leonard, 2020), as well as
workers in resource extraction, since governments included
mining industries in the category of essential services, prioritizing
industry profit over Indigenous health (Bernauer and Slowey,
2020).

Ethnocultural minorities were already overrepresented
in prisons due to structural disadvantage, including
disproportionately elevated policing, criminal sentencing
and incarceration of minority populations, and of Black,
Indigenous and Latin-American communities in particular
(Maynard, 2017; Mesic et al., 2018; Chartrand, 2019; Jahn
et al., 2020). Incarcerated people are another marginalized
segment of the population that experiences health inequities
within a social institution that already poses higher risks of
illness and infectious diseases, even those that are treatable
(e.g., tuberculosis). Racialized and ethnocultural minorities
in the prison system are among those with the highest rates
of COVID-19 infection due to negligent safety and sanitation
practices, overcrowding and scarce resources (Akiyama et al.,
2020; di Giacomo et al., 2020; Gulati et al., 2020; Hagan et al.,
2020; Lemasters et al., 2020; Santos et al., 2020). This has been

the case in the US (Macmadu et al., 2020), the country with the
world’s largest incarcerated population (Akiyama et al., 2020), in
Australia (Stewart et al., 2020), Brazil (Santos et al., 2020), and
in countries with migrant detention prisons such as the US and
Canada (Treisman, 2020).

Minority populations in displacement, conflict zones and
occupied territories have also been at increased risk for
contracting COVID-19. Refugees in camps are more vulnerable
to the spread of COVID-19 due to lacking sanitation measures
and basic infrastructure, greater population density, little to no
secure housing, and greater health vulnerabilities due to injury
and trauma (Alemi et al., 2020). This has been the case for
Rohingyan refugees in Bangladesh (Islam and Yunus, 2020),
Syrian refugees in different parts of West Asia and Europe
(Kassem and Jaafar, 2020; Moawad and Andres, 2020), and
refugees from South and Central America and the Caribbean
(Brito, 2020). Refugees are also at risk of incarceration, which
then places them at greater risk of exposure through the prison
systems, or of deportation, which increases the risk of COVID-
19 exposure and transmission across borders (Brito, 2020). The
Nagorno-Karabakh War has led to additional losses due to
COVID-19 (Kazaryan et al., 2020). Bombardments, destruction
of houses, schools and hospitals, and the resulting displacement
of peoples contributed to very high rates of COVID-19 in
Armenia. Palestinians have also been more vulnerable to
COVID-19 due to already limited resources, medical supplies,
and infrastructure (Hammoudeh et al., 2020); in addition,
Palestinians who normally worked in Israel have lost their
livelihood due to the lockdown (Newman, 2020).

Discrimination is experienced by minorities through the lack
of accessibility to treatment, as a result of segregation and
exclusionary infrastructure. Marginalizedminorities have limited
access to healthcare, including medical care for COVID-19
(Evans, 2020; Polidoro et al., 2020; Yashadhana et al., 2020). In
countries without universal healthcare, like the US, economically
disenfranchised minority groups face economic barriers to
receiving treatment (Spronk, 2020). Culturally-appropriate and
adapted services are lacking, and can prevent minorities from
seeking and benefiting from these services (Saint-Girons et al.,
2020). Some Indigenous nations in the US are not even
legally eligible to receive healthcare and are excluded from
life-saving treatment as a result (Power et al., 2020). Other
vulnerable populations such as refugees and undocumented
peoples have difficult access to health services overall, which has
also translated to difficulties receiving treatment for COVID-
19 (Moawad and Andres, 2020). In addition, many healthcare
services were already known to treat minority groups unfairly
and cruelly (Goodman et al., 2017; Shingler, 2020). These
bigger systemic disadvantages have contributed to minorities’
historically justifiable distrust in a healthcare system that was
designed to best serve dominant groups (Farquharson and
Thornton, 2020; Iacobucci, 2020; Warren et al., 2020; Yearby and
Mohapatra, 2020).

The disparities in access to healthcare and treatment are
related to how the COVID-19 vaccines end up being distributed.
The WHO has sponsored a COVID-19 Vaccine Global Access
Facility (COVAX) to ensure equitable distribution of the vaccine
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globally (World Health Organization, 2020). However, many
richer countries (e.g., the US, Canada and Britain) have already
negotiated private deals with pharmaceutical companies for early
access to a number of vaccines outside of the WHO (Meyer,
2020); whether these vaccines will be distributed equitably
between countries, and within a given nation to minorities who
have already been disadvantaged before and throughout the
pandemic, is an ongoing concern.

INDIVIDUAL DIFFERENCES SHAPED BY
CULTURAL CONTEXT

Cultural psychologists insist that neither mind nor behavior
can be understood outside their sociocultural context. How
people behave is based on: (1) their beliefs, even when they
behave in ways contrary to professed beliefs; (2) the behaviors
they observe in others, where these behaviors are interpreted
in light of their beliefs (and thereby inferring the beliefs of
others); and (3) the behaviors they believe others expect of
them (Ryder et al., 2011, 2020). For example, a person may
maintain disinfecting habits because they are conscientious,
but nonetheless their practices are also influenced by public
health announcements and what has normatively been defined
as “good hygiene,” what they observe their neighbors doing (or
ignoring), habitual religious practices that mandate cleanliness,
sufficient resources to purchase extra hand sanitizer, and
so on.

Individual differences such as levels of optimism were
previously studied cross-culturally in the context of SARS.
Ji et al. (2004) asked Chinese-Canadian and Euro-Canadian
participants to estimate the risk of being infected during the
SARS outbreak in Toronto, and the risk of an average person
being infected. Participants from both groups overestimated
their overall chances of getting infected while at the same time
underestimating their risk of getting infected when comparing
themselves to the average person. Chinese-Canadian participants
reported more optimism, but were also more likely to take
precautionary measures than were Euro-Canadians. Moreover,
although the former group reported more inconveniences from
the pandemic, they also reported more positive changes resulting
from SARS (such as more appreciation for life and health, and
feelings of being closer to family and friends), even though the
experience of SARS itself was negative (Ji et al., 2004). This
cyclical reasoning, differing from linear models of “cause and
consequence” attributed to Western mindsets, had previously
been observed in different studies comparing Chinese and
European American populations (Ji et al., 2001). Even when
studied cross-culturally, the widespread notion of individual
differences, such as personality traits, is epistemologically rooted
in the “Western” conceptualization of the self as an independent
entity (Ryder et al., 2014). Here, we will briefly review studies
on individual differences that were published in the context of
COVID-19. However, we call for a reflection on how to integrate
the cultural perspective into this debate, which we will explore in
our last section.

Personality Traits
Personality traits, in particular those of the “Big Five,” have been
studied in the context of the pandemic, as an attempt to associate
individual tendencies with behavioral responses to COVID-
19. Across different countries, higher conscientiousness was
linked to taking more precautionary measures and preparedness
(e.g., stocking food), stronger feelings of insecurity in public
spaces, and greater likelihood of keeping up with the news
(Aschwanden et al., 2020; Asselmann et al., 2020; Carvalho
et al., 2020). Openness-to-experience was linked to less intense
feelings of insecurity in public, and extraversion was associated
with less social distancing and sheltering in place, as well as
shorter estimates for the duration of the pandemic (Aschwanden
et al., 2020; Asselmann et al., 2020; Carvalho et al., 2020;
Götz et al., 2020). Greater agreeableness was associated with
stronger compliance with governmental recommendations, more
precautionary measures, news attentiveness, and higher levels of
trust in physicians (Asselmann et al., 2020; Götz et al., 2020;
Qian and Yahara, 2020; Zajenkowski et al., 2020). Cross-cultural
similarities suggest, to the extent that personality models can be
mapped across different cultures, that these four traits are more
homogeneously associated with similar behavioral outcomes in
the countries considered by these studies. Nonetheless, in the
case of neuroticism, cultural influences might have mediated
the relation between this trait and behavioral responses in
different countries. High neuroticism was correlated with fewer
precautions in the United States (Aschwanden et al., 2020) and
in Germany (Asselmann et al., 2020), but not in Japan (Qian
and Yahara, 2020). However, to our knowledge, no study has
yet explored potential explanations for the particular interplay
between this trait and cultural context.

Personality traits associated with the dark triad (narcissism,
Machiavellianism and psychopathy) have also been explored.
Modersitzki et al. (2020) and Zajenkowski et al. (2020) found
correlations between dark triad traits with the underestimation
of the risks imposed by the pandemic. Additionally, collective
narcissism may be particularly relevant to the emergence
of nationalism under pandemic conditions (Bieber, 2020; Su
and Shen, 2020; Woods et al., 2020). Collective narcissism
involves a strong identification with one’s own perceived group,
accompanied by feelings of collective entitlement, unrealistic
beliefs about the group, and outgroup hostility as a reaction to
perceived threat (Zemojtel-Piotrowska et al., 2021). This trait
has been classified into two types: agentic (unrealistic beliefs
about the group’s competence or dominance) and communal
(unrealistic beliefs about the group’s helpfulness or tolerance)
(Nowak et al., 2020). Although collective narcissism is ultimately
an individual trait, it is ingrained within and reinforced by
broader political polarization and nationalist ideology. In Poland,
Zemojtel-Piotrowska et al. (2021) observed that the agentic
(but not the communal) form of collective narcissism was
related to more perceived COVID-19 threats, and that such
perceived threat mediated the relationship between collective
narcissism and positive attitudes toward the European Union,
as well as negative attitudes toward China. Both agentic and
communal collective narcissism were negatively correlated with
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preventive behaviors such as washing hands, disinfecting objects,
and staying home (Nowak et al., 2020). In the US and the
UK, collective narcissism was associated with dissemination of
conspiracy theories related to COVID-19 (Sternisko et al., 2020,
preprint), which we will explore in more detail below.

Attitudes and Beliefs
Individual attitudes and beliefs about the risks, prevention, and
even the existence of COVID-19, are influenced by cultural
factors, and motivate behaviors that affect the risks of contagion.
Pre-symptomatic individuals contaminated with the novel
coronavirus can spread it for up to four days before developing
any symptoms (Christakis, 2020), and sudden spikes in cases
are often attributed to “super-spreaders,” who are (knowingly
or unknowingly) contaminated with the virus and participate
in public gatherings, infecting disproportionally more people
(Bruns et al., 2020). These gatherings may include parties, sport
events, religious ceremonies, weddings, and funerals (Aherfi
et al., 2020; Dave et al., 2020; Shanahan, 2020; Yasir, 2020). People
who hold beliefs such as the non-existence of COVID-19, or
who are skeptical about the dangers that the pandemic poses to
society, are more prone to becoming a super-spreader.

Compliance with government recommendations has also
been linked to individual beliefs about the effectiveness of the
precautionary measures to protect oneself and the community,
the dangers to one’s own health (Clark et al., 2020), and the
expectations about how official restrictions will develop (Bodas
and Peleg, 2020; Briscese et al., 2020). Governments that were
perceived as organized, consistent, and knowledgeable weremore
trusted during the pandemic (Han et al., 2021), but trust in the
government was shown to be less relevant than beliefs about the
efficacy of precautionary measures (Wong and Jensen, 2020), and
more relevant to the tendency to underestimate the risks of the
pandemic (Clark et al., 2020). In Italy, one of the first countries
to adopt stay-at-home policies, residents reported being more
likely to decrease self-isolation efforts if they were negatively
surprised by an extension of the lockdown (Briscese et al.,
2020). In Israel, 94% of individuals were willing to comply with
quarantine recommendations if they were guaranteed financial
support from the government for eventual lost wages, whereas
only 57% expressed willingness to quarantine otherwise (Bodas
and Peleg, 2020). In countries where the government denied the
existence or severity of the pandemic, such as Brazil and the US
(Anderson, 2020; Phillips, 2020; Reuters, 2020), and countries
where the government actively promoted pseudoscience as a
treatment, such as Tanzania and Madagascar (Resnick, 2020),
trust in the government resulted in the decrease of efficient
precautionary measures against COVID-19.

Conspiracy Theories and Cultural Values
Although restricted to particular sociocultural contexts, research
has linked individual differences to the likelihood of adhering
to COVID-19 conspiracy theories (Biddlestone et al., 2020;
Jovančević and Milićević, 2020; Uscinski et al., 2020). In some
cases, distrust in authorities is historically linked to institutional
abuse practiced against specific minority groups (e.g., the
Tuskegee Study performed by the US government on Black

patients; see Centers for Disease Control Prevention, 2021),
which we will not discuss in the present review.

COVID-19 conspiracy theories typically consist of claims
that the perils of the pandemic have been exaggerated by
political groups, that the novel coronavirus was created in a
laboratory and released as a bioweapon (Uscinski et al., 2020;
van Bavel et al., 2020), or that COVID-19 vaccines will change
one’s DNA (Goodman and Carmichael, 2020). In Europe and
North America, cellphone towers that would allegedly transmit
coronavirus were damaged and destroyed (Chan et al., 2020;
Valiante, 2020). In Brazil, conspiracy theories about China led
50% of Brazilians to reject the possibility of receiving the
Chinese Sinovac vaccine before it was even available in the
country (Amâncio, 2020; Londoño et al., 2020; Valle, 2020). In
North America, COVID-19 fueled the surfacing of the far-right
conspiracy theory movement QAnon, which has been causing
ruptures between people and their families (Blackwell, 2020).

In a study on cultural orientation and COVID-19, Biddlestone
et al. (2020) analyzed the correlations between engagement in
COVID-19 conspiracy theories, intention to reduce the spread
of the virus, and cultural orientation toward collectivism
and individualism. The authors differentiated horizontal
individualism (the view of the self as autonomous, with
preference for equality) and vertical individualism (view of the
self as autonomous, with acceptance of inequality) and horizontal
and vertical collectivism (view of the self as part of the collective,
with emphasis on equality and acceptance of inequality,
respectively), following the approach of Triandis and Gelfand
(1998). Vertical and horizontal types of collectivism—but
neither type of individualism—were positively associated with
intentions to engage in social distancing. Vertical individualism,
in particular, was correlated with adherence to COVID-19
conspiracy theories (Biddlestone et al., 2020). Other research has
similarly found that individualistic worldviews are associated
with less perceived risks from COVID-19, besides lowering
intentions to adopt preventive measures against the transmission
of the virus (Dryhurst et al., 2020; Huang et al., 2020).

In the US context, psychological predispositions to reject
expert information and accounts of major events, partisan and
ideological motivations, and religiosity are also predictors of
beliefs in COVID-19 conspiracy theories (Uscinski et al., 2020).
Belief in conspiracy theories also correlated with increased levels
of fear and pessimism, while optimism and higher levels of
general trust correlated with more engagement in preventive
behaviors (Jovančević and Milićević, 2020).

Mental Health and Well-Being
In a study performed in 26 countries, Kowal et al. (2020)
concluded that people in countries and areas that were more
severely affected by COVID-19 were more stressed. Additionally,
higher levels of stress were reported by women, people staying
with children, single people, younger people, and people with
lower levels of education. However, higher levels of education
seemed to correlate with higher reports of depressive symptoms
and lower levels of life satisfaction at the beginning of the
pandemic, particularly in the US (Wanberg et al., 2020). In
different countries, health professionals, particularly nurses, have
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experienced increased levels of stress (Barzilay et al., 2020; Ilczak
et al., 2020).

Individual differences in optimism and intolerance of
uncertainty under COVID-19 have been shown to impact mental
well-being as well as adaptation to the new circumstances
imposed by the pandemic. Higher levels of optimism are
correlated with better work routine adjustment both in
professionals who are working from home (Biron et al., 2020)
and in health care professionals (Zhang et al., 2020). The cultural
context also plays a role in individual adjustment, notably
collectivism and collective optimism (a shared optimism about
a group), as these characteristics favor the sense of mutual
obligation in times of crisis and effective coping strategies, like
positive reappraisal (Biron et al., 2020).

Finally, intolerance of uncertainty (difficulty accepting
feelings and thoughts related to uncertain scenarios) can also
impact mental health. Cultural contexts differ widely in terms
of how much uncertainty one is accustomed to, the amount of
uncertainty believed to be tolerable, and available practices that
help mitigate the adverse effects of uncertainty. The pandemic
led to a worldwide increase in uncertainty, due both to fear of
a hitherto unknown virus combined with the sudden changes in
routines, social interactions, financial and professional security,
and grieving rituals. Here, we should consider the extent to
which new uncertainties and changes damage people’s access to
basic needs, as well as what “uncertainty” means to different
populations. For instance, the political pressure to re-open
commerce in different parts of the world has more impact
on individuals who are not privileged enough to “move on
with life as usual” (Manderson and Levine, 2020); thus, the
duration of the uncertainty experienced by certain groups can be
strikingly different.

Individual experiences of distress are heavily influenced by the
degree to which a cultural and socioeconomic context enables,
rewards, or prevents adaptation to change. In the US, workers
in industries like technology were able to switch into a home-
office work routine, keep high-paying jobs and move to more
affordable and less crowded regions, having reported decreased
levels of stress (Peyser, 2020). In contrast, people with low
socioeconomic status are less likely to be able to self-isolate due to
life circumstances (Templeton et al., 2020), and those with lower-
income employment who were already in a riskier socioeconomic
bracket were more likely to lose their jobs entirely or be forced to
keep working in high-exposure conditions in order to save their
livelihoods (Rollston and Galea, 2020).

THEORETICAL AND PRACTICAL
IMPLICATIONS

In this review, we have argued that the impact of infectious
diseases on different groups and societies is highly responsive
to collective beliefs and behaviors, which interact with
biological characteristics of these diseases in a way that
favors or inhibits transmission. Such beliefs and behaviors,
combined with local norms and values, constitute complex
narratives captured in cultural scripts, and are influenced

by the intensity and reach of exchanged information across
individuals, families, and communities, and by broader
political and socioeconomic dynamics. We examined how
these influences played out at different levels (cross-society,
within-society and individual) in 2020, in the context of
the first major pandemic to emerge in a deeply globalized
world whose social and political dynamics are profoundly
intertwined with the use of technology and the fast transmission
of information.

We have adopted concepts from cultural and cultural-clinical
psychology in our analysis. To some extent, our approach
suggests non-immediate applications to clinical science, as the
sociopolitical circumstances discussed are dynamically linked to
mental health. More importantly, we believe it also provides
important theoretical insights and tools to understand how
the mutual constitution of mind and culture affects the way
we conceive, react to, and think about health and illness
more broadly in psychology and adjacent disciplines. From our
perspective, the course of every disease, even when the etiologies
are unambiguously biological, is contingent on how individuals,
groups and societies understand it, experience it and respond to
it given local cultural scripts.

We also urged an integration of political and socioeconomic
dynamics into the cultural psychology debate, in the context of
infectious diseases and more broadly. Mental health conditions
are determined by subjective experiences and sociocultural
norms that interact with such experiences (e.g., stigmatization,
cultural expectations, access to basic needs and social support
networks); infectious diseases should be similarly understood.
Dynamics of power, privilege and oppression constitute, as
discussed, looping effects that mutually reinforce individually-
or collectively-held beliefs, as well as subjective experiences
of the pandemic and epidemiological outcomes. Marginalized
ethnocultural groups are now at greater risk for COVID-19
exposure and infection; the barriers to treatment then spur
the spread further into these disadvantaged communities. Even
individual differences, when manifested at the collective level
and enabled by local cultural and political factors, feed into
loops that reinforce or prevent experiences of discrimination
and racism.

Examining looping effects can yield insights about which
stages of the loops can be interrupted to attenuate the impact
of infectious diseases. Lack of trust in the healthcare system,
for instance, can be reinforced by several factors, such as the
exclusion of people who are unable to follow recommendations
due to limited access to resources (Templeton et al., 2020),
absence of culturally-sensitive communication in healthcare
settings, systemic discrimination of specific populations, and
even the unsuitability of medical models that were conceived in
Western contexts and are incompatible with patients’ individual
understanding and experiences of health and illness. Each of
these scenarios would require different kinds of institutional
interventions, and should be analyzed in their particular
sociopolitical and cultural contexts. Additionally, we believe that
mental health professionals can benefit from and be sensitized
by this discussion, not only because these effects might manifest
in the context of diagnoses and treatment, but also because

Frontiers in Psychology | www.frontiersin.org 12 September 2021 | Volume 12 | Article 648086239

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


Bayeh et al. Why Culture Matters to COVID-19

individual experiences of health and illness, under COVID-
19 or otherwise, are permeated by such sociopolitical and
cultural influences.

Culture interacts with biological factors in the context
of infectious diseases: the novel coronavirus has a similar
transmissibility as the virus that causes SARS. However, SARS’s
higher fatality rate slowed down its transmission, since a
larger proportion of infected individuals manifested symptoms
quickly and died before transmitting the virus. Conversely, the
incubation period of the novel coronavirus is longer, and so pre-
symptomatic individuals expose and infect others over a longer
period before they realize that they are infectious (Christakis,
2020). Thus, the same set of behaviors can produce different
outcomes depending on the biological characteristics of the
virus, which in turn feeds into or contradicts the pre-existing
shared beliefs about the virus. These beliefs do not exist in a
vacuum; cultural and political contexts enable different sets of
beliefs, and at the collective level those are directly related to
epidemiological outcomes. In our perspective, effective public
healthmessaging would be strategized around local shared beliefs
about the pandemic, which can be assessed by methods already
established in cultural psychology and related fields.

A cultural psychology perspective on COVID-19 encourages
a deeper conversation about the profound extent to which
psychological science is rooted in Western conceptualizations
of the self, and has not completely overcome its historical
tendency to individualize behavior and the experience of
suffering, by attributing it more to dispositional tendencies than
to situational contexts. The scientific community constitute,
in itself, a group with its own cultural biases and social
structures (Hoshmand, 1996), that are permeated by larger
power dynamics. The pandemic amplified phenomena that
are at the root of several psychopathological conditions (e.g.,
social isolation, prolonged financial insecurity, stigmatization),
all of which have yet to be formally and thoroughly taken
into account in psychopathology research, and incorporated
into clinical training. Future research in health, clinical and
medical social sciences can benefit from the sensitization
to the interplay between culture and intersectionalities that
are not always obvious or reducible to theoretical models:
individual experiences should not be simplified into mere
interactions between dispositional tendencies and stereotyped
cultural characteristics.

The pandemic also expanded our understanding of the
enormous impact of racism to the mental health of racialized
andmarginalized peoples. Anti-Asian aggression and hate speech
(Cheah et al., 2020; Litam, 2020; Tessler et al., 2020), racism
targeting Muslims and other religious minorities (Mukherjee,
2020), and other forms of discrimination have impacted minority
communities around the world, as can be observed through
increased depression, anxiety, trauma, and other mental health
issues, and at rates higher than those of majority groups
(Ghandour et al., 2020; Mukherjee, 2020). Moreover, due to their
overrepresentation in frontline and essential services, racialized
and ethnic minorities are more likely to experience multiple role
strain and stress as they juggle parenting and work without social
or economic support (Walters, 2020).

Minority communities have demonstrated resilience and
community support in the face of these obstacles. Indigenous
communities in Canada, for instance, developed their own
infrastructure to attend to their own communitymembers’ health
and well-being in response to the existing systemic barriers to
food, water and healthcare (Power et al., 2020). In Brazil, where
favelas (urban informal settlements), were severely affected by
the pandemic (Airhihenbuwa et al., 2020), independent and
internally-organized movements have been facilitating access
to food and protective goods such as hand sanitizers, besides
providing orientation about COVID-19 and autonomously
monitoring symptomatic individuals (Goldenbaum and Galante,
2020). Overall, we cannot simply examine this disease as a one-
size-fits-all stressor, but as a disease that interacts with existing
structures and inequities to create disproportionate suffering and
responses in those who are already disadvantaged.

Additionally, we believe that our perspective equips us with
a better understanding of how we can increase the cultural
sensitivity of public policies and science communication in
the context of pandemics. Incorporating cultural scripts poses
challenges such as the identification of locally-relevant cultural
factors and the need to develop cross-cultural measurement
instruments (Hruschka and Hadley, 2008; Kohrt et al., 2009).
Culture influences individuals’ beliefs and worldviews about
societal dangers, which is reflected in their commitment to
different forms of social organization (Kahan, 2012). Therefore,
awareness interventions should take into consideration these
variables, as well as local language needs, cultural values,
relational mobility, tightness-looseness, health inequities and
discrimination, trust in the government and the perception of
science by different groups. This is congruent with Airhihenbuwa
et al. (2020), which proposes a cultural model of public
health messaging composed of three domains: cultural identity,
relationships and expectations, and cultural empowerment. They
argue that such messaging should be inclusive of multiple
“cultural logics.”

We noted that at the societal level, higher levels of
collectivism and tightness seem to predict better public
engagement in protective behaviors and, as consequence,
more efficacy in battling the virus (Cao et al., 2020; Jiang
et al., 2020). Some authors propose that, in looser and more
individualistic countries, public health policies should be stricter
and coordinated across all societal levels to reduce the impact
of COVID-19 (Cao et al., 2020), which would require the
incorporation of cultural awareness into intervention strategies.

Science communication initiatives should also attend to local
cultural scripts and political dynamics, as both factors influence
responses to fear, uncertainty and change. Although the level
of COVID-related fear might increase the voluntary compliance
with official recommendations, it seems to also decrease the
effect of collectivism (and consequently, compliance) on such
engagement (Huang et al., 2020). Intense experiences of fear
also have long-term effects over mental health and, during the
pandemic, have triggered suicides in some countries (Satici et al.,
2020), which suggests that the promotion of collectivism and the
action for the common good is a better strategy than tailoring
propaganda to evoke fear. Moreover, the engagement of trusted
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local leaders can increase the effectiveness of collectivistic public
health messages (van Bavel et al., 2020), and the promotion
of empathy for vulnerable groups (e.g., older adults, racialized
and ethnic minorities, marginalized groups) seems to increase
compliance with social distancing regulations more broadly
in the population (Jiang et al., 2020). From a risk-perception
perspective, Wong and Jensen (2020) argue that, in extreme
situations such as the pandemic, a “defensive pessimism” is a
good strategy to prepare people for long-term changes. Thus,
increasing the awareness of the risk that the pandemic imposes,
as well as avoiding the communication of unrealistic expectations
about official restrictions, could better prevent disruptions in
voluntary engagement in public health recommendations, which
is compatible with the findings we discussed (e.g., Briscese et al.,
2020).

In countries where COVID-19 has been highly politicized,
the development of effective interventions is more challenging.
Partisan-motivated reasoning leads individuals to support or
oppose policies according to the endorsement of their favorite
political parties (Bolsen et al., 2014). Ideally, policies to limit the
spread of the coronavirus would benefit from open support from
opposing political parties. However, in contexts where political
leaders and parties have systematically denied the risks posed
by COVID-19, societies might benefit more from the initiative
of other organizations, such as NGOs, science communication
collectives and media outlets. Particularly in the US, where
TV channels have been openly partisan, political polarization
was intensified during the pandemic (Green et al., 2020) and
politicians featured in newspaper coverage more often than
experts (Hart et al., 2020). For these audiences, the engagement
of third-party, apartisan organizations and local leaders in the
transmission of credible, evidence-based information and public
health recommendations might be more advantageous.

Anti-vaccination movements constitute another challenge
and operate in the context of cultural scripts, and were already
considered one of the top threats to global health before the
pandemic (World Health Organization, 2019). The emergence of
COVID-19 fueled the preexisting trend of massive propagation
of anti-vaccination fake news, as COVID-19 has brought not
only drastic changes to people’s routines and wellbeing, but
also led to an unprecedented use of social media (Holmes,
2020; Nielsen, 2020). Social media’s algorithms are optimized to
increase engagement, which creates a territory that is conducive
to the propagation of misinformation (Caulfield, 2020) and
anti-science digital populism (Monteiro, 2020). Unsurprisingly,
evidence shows that individuals search for medical advice on
the internet and consider pseudoscientific claims as equally
valid as evidence-based opinions (Kata, 2012). “Alternative facts”
propagators manipulate information to increase the perception

that the fabricated facts are plausible and of public relevance
and utilize tactics such as the promotion of incredulity toward
experts and polarization against a common “enemy,” which
can be the government or the scientific community depending
on local shared beliefs. The fear and anxiety triggered by
COVID-19, combined with the local perception of science,
and the preexisting trend toward trust in governments across
the globe (Alves and Mutsvairo, 2019; Svolik, 2019) create a
scenario that is conducive to misinformation and conspiracy
theories, which requires thoughtful and thorough cultural
awareness among science communicators and policy-makers.
Future research could examine the role of cognitive biases on
the interplay between vaccine attitudes and individual differences
related to conspiratorial thinking under pandemic situations in
different cultural contexts.

We are dealing with a unique combination of new complex
social dynamics at the global level amidst a sanitary crisis.
Understanding these dynamics from a cultural psychology
perspective that is integrated with a broader discussion on
the complex factors that shape the social lives of infectious
diseases can be informative on how to better communicate
and promote protective measures, help people cope with their
current realities, and promote inequity repair and solidarity with
marginalized communities.
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Freedom to Stay-at-Home?
Countries Higher in Relational
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Geographic Mobility at the Onset of
the COVID-19 Pandemic
Jason D. Freeman† and Joanna Schug*†

Psychological Sciences, William & Mary, Williamsburg, VA, United States

In this paper, we examine whether relational mobility (RM) (the ability for individuals
to voluntarily form and terminate relationships within a given social environment) on a
country level related to individuals’ tendencies to restrict their movement following the
onset of the global COVID-19 pandemic and following the issuance of stay-at-home
orders in their country. We use data on geographic mobility, composed of records of
geolocation information provided via mobile phones, to examine changes in geographic
mobility at the onset of the COVID-19 pandemic. We show that individuals in countries
with higher RM tended to decrease their geographic mobility more than those in
countries with lower RM following the onset of the COVID-19 pandemic. Similar results
were found for wealth gross domestic product (GDP), but were independent of RM.
These results suggest that individuals in countries with higher RM were more responsive
to calls to reduce geographic mobility.

Keywords: relational mobility, geographic mobility, COVID-19, culture, social behavior

INTRODUCTION

The onset of the COVID-19 pandemic, initiated by the rapid spread of a novel coronavirus (SARS-
CoV-2) throughout the world in the early months of 2020, led to unprecedented changes in
human social behavior. In the absence of a preventative vaccine or proven therapeutics during
this time period, many countries attempted to curb the spread of the virus by implementing non-
pharmaceutical interventions (NPIs) including broad appeals to the public to limit their geographic
mobility and contact with others. However, the degree to which individuals complied with appeals
to stay-at-home (SAH) varied widely across countries. Given the important role that measures such
as limiting geographic mobility played in limiting the spread of COVID-19, understanding the
cultural and socio-ecological factors that drive adherence to appeals to limit geographic mobility
are vitally important.

In this paper, we explore whether variation in relational mobility (RM), i.e., the degree to
which environments provide individuals with opportunities to freely choose and exit relationships,
may have impacted the extent to which individuals engaged in behavior limiting their geographic
mobility at the onset of the global pandemic. Specifically, we focus on the role of the socio-ecological
construct known as RM, defined as the number of opportunities in a given social environment for
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individuals to voluntarily form new relationships (Schug et al.,
2009, 2010; Yuki and Schug, 2012, 2020; Oishi et al., 2015).

We examine whether RM on a country level influenced the
degree to which individuals avoided engaging in activities outside
of the home, such as by venturing out for retail shopping or
eating out at restaurants. To do so, we use Google geolocation
data derived from a sample of physical location data of all
Google Maps users who have enabled Location Sharing. These
data show the degree to which people in countries around the
world decreased their geographic mobility after the onset of the
COVID-19 pandemic, and allow us to examine whether country
level RM scores generated by a prior study predict changes in
geographic mobility. We note that the data presented below is
correlational in nature, and as a result we cannot make definitive
inferences about causation. There are also many other factors that
may account for variation in geographic mobility at the onset of
the COVID-19 pandemic in addition to those examined here.

Based on prior theory and research on the concept of RM,
we suspected that people in societies with lower levels of RM
may have less control over their social relationships, which might
reduce the extent to which they are able to adhere to social
distancing guidelines. In societies low in RM, individuals tend
to be firmly bound to their partners in obligatory networks and
social institutions characterized by systems of mutual monitoring
and sanctioning (e.g., Yamagishi, 1988) and cooperative behavior
is generally enforced by punishment or exclusion from the group
(Yamagishi et al., 1998). As a result, behavior in these societies is
often less reflective of one’s personal attitudes and preferences, as
individuals are more likely to avoid any actions that may damage
their relationship or reputation (e.g., Yamagishi et al., 2008, 2012).
In this sense, individuals in societies with lower RM have less
control over their social relationships, and their behavior will be
more likely to reflect pressures from others in their environments.

Consistent with this line of thinking, individuals in societies
with higher RM tend to harbor an internal locus of control and
make more dispositional attributions for behavior (San Martin
et al., 2019) suggesting that their behavior is driven by greater
personal control and less impacted by external social influence.
In this sense, higher levels of RM may afford individuals greater
control over their ability to stay home. This perspective would
suggest that individuals in countries with higher levels of RM may
be better equipped to refrain from venturing outside of the home
at the onset of the global pandemic. In summary, we sought to
examine the degree to which RM on a country level may have
impacted the degree to which individuals were able to reduce
their geographic mobility, by decreasing their movement outside
of the home once the pandemic began to worsen in their society.

MATERIALS AND METHODS

Changes in Geographic Mobility
We used anonymized, aggregated data on a country level
provided by Google’s COVID-19 Community Mobility Reports
(Google LLC, 0000). Utilizing GPS data from individual
smartphones, this data is presented as a daily average percent-
change compared with the median value for the same day

of the week during a pre-pandemic baseline (January 3rd–
February 6th, 2020). Data are available beginning on February
15th, 2020. The geographic mobility data are presented as the
difference in visits across six location categories on a given day
compared to this pre-pandemic baseline: retail and recreation,
grocery and pharmacy, parks, transit stations, workplaces, and
home/residential. For example, a value of “−30” in retail and
recreation on Sunday, March 3rd, 2020, would indicate that, on
that date, visits to locations coded on Google Maps as being
retail or recreation outlets were down 30% compared to the
median Sunday between January 3rd and February 6th, 2020. The
value for home/residential reflects change in the duration of time
spent in a home/residence, rather than change in the number of
visits to locations.

Following Chan et al. (2020), we used Principal Components
Analysis with varimax rotation to compute an aggregate measure
of geographic mobility from the above location categories.
The overall PCA yielded a single factor with an eigenvalue
of 4.46, explaining 74.3% of variance in mobility between the
six categories. The extracted eigenvectors of this factor were
0.949 (retail and recreation), 0.870 (grocery and pharmacy),
0.620 (parks), 0.925 (transit stations), 0.822 (workplaces), and
−0.941 (home/residential). An average across these six mobility
categories, weighted by eigenvalue, was computed to create an
overall geographic mobility measure each day in a particular
country. Given general variability in whether SAH orders forbid
excursion to parks and outdoor spaces (see Jacobsen and
Jacobsen, 2020), along with the relatively low factor loading for
this component, we excluded parks from this metric1.

Relational Mobility
For RM, we used RM scores from Thomson et al.’s (2018)
study, which examined participants’ perceptions of RM in 39
countries. Participants in this study were recruited via Facebook
advertisements which invited participants to participate in a brief
“quiz” about their relationships. As part of the quiz, participants
responded to the RM scale, a 12-item measure that asked
participants to report the availability of opportunities that other
people in their immediate social environment have to voluntarily
form and choose their relationships (e.g., “It is easy for them to
meet new people” and “They are able to choose, according to
their own preferences, the people whom they interact with in
their daily life”).

Context, Cultural, and Control Variables
Dates and strength of SAH measures at the country level were
obtained from Oxford University’s Coronavirus Government
Response Tracker (OxCGRT) (Hale et al., 2020). For each country
on a daily basis, a value indicating the presence and strength of
a SAH mandate was provided. SAH measures were tracked on
an ordinal scale ranging from a value of 0 (“no measures”) to 3
(“require not leaving house with minimal exceptions”).

1We made the decision to exclude parks prior to performing data analysis.
However, the results reported below do not change substantially when including
parks in the composite mobility score.
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To control for differences in mobility patterns between
weekdays and weekends, which have been previously found to
be endemic to other mobile phone mobility samples (Yuan and
Raubal, 2012), whether a day was a weekend or a weekday
was entered into the control analysis. Each data point was
dummy-coded as being on a weekend or not (0 = weekday,
1 = weekend), with the days considered “weekends” varying for
majority Muslim nations (which often have a Sunday–Thursday
working week), and countries with a 6-day working week such as
Hong Kong (Wong and Ko, 2009).

We also include several relevant country-level controls (see
Table 1), including 2019 gross domestic product (GDP per
capita), as well as several controls used in Salvador et al.’s (2020)
paper examining the impact of RM on the increase in COVID-
19 cases on a country level. This study found that high levels of
RM on a country level were associated with a greater increase
in COVID-19 cases but did not examine geographic mobility.
For a full listing of control variables included in our analyses see
Supplementary Material.

RESULTS

To examine the role of country-level RM on geographic mobility
in response to the onset of the global COVID-19 pandemic, we
conducted a series of linear mixed models using the package lme4
in R (Bates et al., 2015) with country and days input as random
effects2.

Changes in Geographic Mobility
Following the Issuance of Stay-at-Home
Orders
First, we examined changes in geographic mobility in response to
the issuance of SAH orders by local governments. Through
these analyses we sought to determine if cross-cultural
differences in RM would predict responsiveness to country-
level mandates aimed at reducing transmission of COVID-19
through social mixing caused by geographic mobility. We
suspected that the issuance of SAH orders would be a clear
and apparent cue alerting individuals of the necessity to
modify their behavior.

The onset of the COVID-19 pandemic was met with great
variation in how countries responded, particularly in their
issuance of SAH orders. Some countries implemented SAH
orders very early in the pandemic (e.g., Hong Kong), while others
implemented SAH policies later (e.g., Japan) or not at all (e.g.,
Sweden). Thus, we sought to examine whether RM on a country
level impacted changes in geographic mobility, starting on the
day that SAH orders were enacted in each country.

Data included in this analysis are centered on the day that SAH
orders were issued in each country. For instance, Australia first
enacted a SAH order on March 24th, and Japan declared a SAH
order on April 4th – both of these dates would be input as “day

2We include days as a random effect following Salvador et al.’s (2020) paper,
although we note that the overall conclusions reported below remain unchanged
when days is input as a fixed effect.

zero” into the model. As Sweden never initiated SAH orders, this
country is omitted from the analysis. Furthermore, Hong Kong
had implemented SAH orders prior to February 15th, the first
date for which geographic mobility data were available. Thus,
data for Hong Kong begin on day 7.

Countries varied widely in the number of days that SAH
orders were in effect, and also in the number of SAH orders
that were issued. For the purposes of this analysis, we sought
to examine only the period of time corresponding with the
first SAH order issued in each country and exclude data
from any subsequent SAH period. We thus examine the first
30 days after which the first SAH order was implemented
in each country.

Finally, the relative strength of SAH orders were variable
both within and across countries. In some cases, it was only
a recommendation that individuals SAH, whereas in other
cases individuals were forbidden to leave their homes except
for in special circumstances. Thus, we examined whether,
on a given day, SAH orders were mandatory using data
aggregated by OxCGRT, and created a dummy variable indicating
whether staying at home was recommended (“recommend not
leaving house”), or mandatory (“require not leaving house with
exceptions for daily exercise, grocery shopping, and ‘essential’
trips”) and (“require not leaving house with minimal exceptions,”
e.g., allowed to leave once a week, or only one person can leave
at a time, etc.).

The results are presented in Table 1. The first model shows
the effect of days from SAH orders, RM, and their interaction
term. The results show a significant negative effect of day
(estimate = −0.42, p < 0.001), indicating that geographic
mobility tended to decrease over time, and a significant
day × RM interaction term (estimate = −0.36, p < 0.011),
indicating that the decrease in geographic mobility following
the issuance of SAH orders was greater in countries with
higher RM (Figure 1). These results suggest that individuals
in countries with higher RM were more likely than individuals
in countries with lower RM to decrease their geographic
mobility in response to the issuance of SAH orders. This
result remained significant in subsequent models including
parameters representing whether SAH orders were mandatory
(1) or not (0) and control variables. Furthermore, there was
no significant relation between RM and the strength of SAH
orders, suggesting that the results cannot be explained by
the tendency for countries lower in RM, to implement more
stringent SAH orders.

One potential alternative explanation for this pattern is wealth.
Indeed, one recent study (Oishi et al., 2021) found that residents
in wealthier and more walkable neighborhoods in New York City
were more likely to limit their geographic mobility at the onset
of the pandemic, suggesting that more wealth may allow people
greater flexibility to respond to social distancing guidelines.
Given that RM on a country level is modestly correlated with
GDP (Thomson et al., 2018), and that previous research has
suggested that higher income is associated with more choice in
one’s relationships (Bianchi and Vohs, 2016), we also examined
whether country level GDP per capita accounted for the effect
of RM on decreases in geographic mobility over time. The
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TABLE 1 | The impact of relational mobility on geographic mobility following the issuance of stay-at-home orders in each country.

Model 1 Model 2

Predictors Estimate (SE) 95% CI p Estimate (SE) 95% CI p

Intercept 32.27 (2.71) −37.59 to −26.95 <0.001 -40.88 (19.53) −79.16 to −2.60 0.036

Relational mobility (RM) -1.78 (11.84) −24.97 to 21.42 0.881 5.64 (11.46) −16.82 to 28.09 0.623

Day from stay-at-home order -0.42 (0.08) −0.57 to −0.27 <0.001 -0.62 (0.08) −0.78 to −0.46 <0.001

RM × day from stay-at-home order -0.36 (0.14) −0.63 to −0.08 0.011 -0.78 (0.21) −1.20 to −0.37 <0.001

Stay-at-home (SAH) order mandatory -19.81 (1.19) −22.13 to −17.48 <0.001

RM × SAH order mandatory -2.76 (6.68) −15.85 to 10.33 0.68

Day × SAH order mandatory 0.46 (0.06) 0.33 to 0.58 <0.001

RM × day × SAH order mandatory 0.21 (0.28) −0.33 to 0.75 0.45

Weekend 0.58 (0.51) −0.41 to 1.57 0.254

Population density 0.30 (1.11) −1.88 to 2.48 0.789

Population (thousands) 5.54 (3.60) −1.51 to 12.59 0.124

Median age 0.15 (0.43) −0.69 to 0.99 0.727

Net migration -0.22 (0.46) −1.12 to 0.68 0.631

GDP per capita 1.45 (3.49) −5.39 to 8.29 0.678

% Urban population 0.13 (0.17) −0.20 to 0.45 0.443

Random effects

σ2 65.15 50.86

Variance (τ00) Country 184.6 127.82

Variance (τ00) Day from stay-at-home order 12.32 9.25

ICC 0.75 0.73

N countries 33 33

N day from stay-at-home order 31 31

Total N 1016 1016

Marginal R2/conditional R2 0.060/0.766 0.337/0.821

FIGURE 1 | Changes in geographic mobility in the month following the
issuance of stay-at-home orders in countries with high versus low levels of
relational mobility.

results, shown in Table 2, show that consistent with Oishi et al.’s
(2021) findings, higher country GDP tended to predict greater
decreases in geographic mobility over time following the issuance

of SAH orders, as indicated by a significant country-level GDP
per capita × day interaction (estimate = −0.13, p = 0.018).
Importantly, the RM × day interaction term remained significant
(estimate = −0.85, p = 0.004), indicating that the effect of
RM on decreases in geographic mobility was not an artifact
of cross-national variation in wealth. Country-level GDP also
predicted decreases in geographic mobility at the onset of the
COVID-19 pandemic, after a country had tallied 100 cases of
COVID-19 (Table 3), as indicated by a GDP per capita × day
interaction (estimate = −0.31, p < 0.001). In this analysis
a RM × day interaction was also found (estimate = −0.48,
p = 0.002), indicating that the effect of RM in this scenario
is not simply the result of aggregate differences in GDP
between nations.

Relational Mobility and Changes in
Geographic Mobility at the Onset of the
COVID-19 Pandemic
Next we explored whether changes in geographic mobility
would be observed during the initial onset of COVID-19 as the
number of cases increased at the onset of the pandemic. We
suspected that the increases in cases would correspond with
greater decreases in geographic mobility, as individuals became
more aware of the impact of pandemic and sought to limit
their exposure to the virus outside of the home. Furthermore,
we expected that people in countries with higher levels of
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TABLE 2 | The impact of relational mobility and GDP per capita on geographic mobility after the issuance of stay-at-home (SAH) orders.

Predictors Estimate (SE) 95% CI p

Intercept −23.54 (24.90) −72.35 to 25.27 0.345

Relational mobility (RM) 26.84 (14.10) −0.80 to 54.48 0.057

Days from stay-at-home (SAH) −0.55 (0.09) −0.73 to −0.38 <0.001

SAH required −22.50 (1.96) −26.35 to −18.66 <0.001

GDP per capita 3.26 (4.16) −4.89 to 11.40 0.433

Weekend 0.58 (0.50) −0.40 to 1.56 0.243

Population density 0.13 (1.30) −2.41 to 2.67 0.92

Population 2.85 (3.91) −4.81 to 10.50 0.466

Median age −0.10 (0.52) −1.13 to 0.92 0.845

Net migration −0.19 (0.48) −1.12 to 0.74 0.692

% Urban 0.08 (0.17) −0.26 to 0.42 0.638

RM × days from SAH −0.85 (0.29) −1.42 to −0.27 0.004

RM × SAH required −28.07 (9.50) −46.70 to −9.45 0.003

Days from SAH × SAH required 0.42 (0.07) 0.28 to 0.57 <0.001

RM × GDP per capita (GDP) −19.06 (14.2) −46.89 to 8.78 0.18

Days from SAH × GDP −0.13 (0.05) −0.23 to −0.02 0.018

SAH required × GDP 2.13 (1.39) −0.60 to 4.85 0.126

RM × days from SAH × SAH required 0.49 (0.35) −0.19 to 1.16 0.161

RM × days from SAH × GDP −0.05 (0.21) −0.47 to 0.38 0.833

RM × SAH required × GDP 26.05 (7.83) 10.71 to 41.39 0.001

Days from SAH × SAH required × GDP 0.01 (0.07) −0.12 to 0.14 0.845

RM × days from SAH × SAH required × GDP −0.12 (0.31) −0.73 to 0.49 0.703

Random effects

σ2 49.43

Variance (τ00) Country 133.43

Variance (τ00) Days from SAH 9.62

ICC 0.74

N countries 33

N days from SAH 31

Total N 1016

Marginal R2/conditional R2 0.346/0.832

RM (and therefore, with more control over their personal
relationships) would be able to more readily decrease their
geographic mobility.

To examine these possibilities, we conducted a series of linear
mixed models to determine whether country-level RM predicted
change in geographic mobility at the onset of the COVID-19
pandemic, following the time periods examined by Salvador
et al. (2020), who examined increases in COVID-19 cases in the
first 30 days after the first 100 confirmed cases of COVID-19
in each country. For this analysis, we first examined a model
predicting decreases in geographic mobility with RM, day, and
the RM × day interaction term to investigate whether RM on
a country level was related to change over time in geographic
mobility, with intercepts for country and days input as random
effects. We then repeated the model including control variables,
including those used in Salvador et al.’s (2020) study, along with
whether each day was a weekend or not in each country and
whether or not there was a SAH order in place in each country.
The results of a model examining changes in geographic mobility
following the first 100 cases, summarized in Table 4, showed a
significant effect of day (estimate = −0.77, p < 0.001), indicating

a decrease in geographic mobility over time, qualified by a
significant interaction between day and RM (estimate = −1.27,
p < 0.001). Inclusion of control variables in the second model did
not significantly impact the results3.

The RM × day interaction effects indicate that, as shown
in the right sub-panels of Figure 2, individuals in countries
with higher levels of RM showed a marked decrease in their
geographic mobility at the onset of the COVID-19 pandemic.
This decrease in geographic mobility was not observed prior to
the onset of the pandemic in each country, suggesting that the
tendency for people in countries higher in RM to decrease their
geographic mobility was due to the onset of the pandemic rather
than other factors (see Supplementary Material for additional
analyses examining time periods prior to and following the onset
of the COVID-19 pandemic).

These results suggest that the positive association between
high RM at the country-level and increased growth rate of

3The relational mobility × days interaction remained significant when the control
variable representing the presence of a SAH order was excluded from the model
(see Supplementary Table 3).
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TABLE 3 | The impact of relational mobility and GDP per capita on geographic mobility after first 100 cases of COVID-19 in a given country.

Predictors Estimate (SE) 95% CI p

Intercept −47.71 (21.59) −90.02 to −5.40 0.027

Relational mobility (RM) −7.63 (11.54) −30.24 to 14.98 0.509

Days from 100 cases −0.26 (0.04) −0.34 to −0.17 <0.001

SAH issued −8.76 (0.52) −9.78 to −7.73 <0.001

Weekend −0.76 (0.6) −1.94 to 0.43 0.21

Population density 0.26 (1.16) −2.01 to 2.53 0.821

Population 6.27 (3.74) −1.07 to 13.60 0.094

Median age 0.10 (0.45) −0.77 to 0.97 0.822

Net migration −0.08 (0.48) −1.01 to 0.86 0.875

% Urban 0.23 (0.17) −0.11 to 0.56 0.192

GDP per capita 9.68 (3.67) 2.50 to 16.87 0.008

RM × days from 100 cases −0.48 (0.15) −0.78 to −0.18 0.002

GDP per capita × days from 100 cases −0.31 (0.03) −0.37 to −0.25 <0.001

Random effects

σ2 74.17

Variance (τ00) Country 138.23

Variance (τ00) Days from 100 cases 0.58

ICC 0.65

N countries 33

N days from 100 cases 31

Total N 1023

Marginal R2/conditional R2 0.519/0.832

TABLE 4 | The impact of relational mobility on geographic mobility following the first 100 cases of COVID-19 in each country.

Predictors Estimate (SE) 95% CI p Estimate (SE) 95% CI p

Intercept −20.6 (2.88) −26.24 to −14.96 <0.001 −51.97 (20.28) −91.71 to −12.23 0.01

Relational mobility (RM) 13.57 (13.71) −13.31 to 40.44 0.322 −4.09 (11.60) −26.83 to 18.66 0.725

Days from 100 cases −0.77 (0.05) −0.88 to −0.67 <0.001 −0.41 (0.04) −0.49 to −0.34 <0.001

RM × days from 100 cases −1.27 (0.17) −1.60 to −0.94 <0.001 −0.70 (0.16) −1.01 to −0.39 <0.001

Stay-at-home order in effect −9.34 (0.55) −10.41 to −8.27 <0.001

Weekend −0.75 (0.63) −1.99 to 0.50 0.239

Population density 0.24 (1.16) −2.04 to 2.52 0.836

Population (thousands) 6.16 (3.76) −1.20 to 13.53 0.101

Median age 0.09 (0.45) −0.78 to 0.97 0.834

Net migration −0.08 (0.48) −1.02 to 0.87 0.875

GDP per capita 4.95 (3.65) −2.21 to 12.10 0.176

% Urban population 0.23 (0.17) −0.11 to 0.57 0.191

Random effects

σ2 100.69 82.27

Variance (τ00) Country 252.89 139.24

Variance (τ00) Days from 100 cases 3.91 0.18

ICC 0.72 0.63

N countries 34 33

N days from 100 cases 31 31

Total N 1054 1023

Marginal R2/conditional R2 0.132/0.756 0.503/0.816

COVID-19 cases reported by Salvador et al. (2020) is not
explained by increased geographic mobility following the onset
of the COVID-19 pandemic. While their analysis showed that
COVID-19 spread more rapidly in countries with higher levels of
RM, our results show that high RM on a country level predicted

decreases in geographic mobility, suggesting that people in
countries with higher levels of RM tended to reduce their
geographic mobility (such as by decreasing visits to restaurants
and entertainment venues and staying home for longer amounts
of time) at the onset of the pandemic.
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FIGURE 2 | Changes in geographic mobility in 30-day periods before and
after the first 100 cases, by relational mobility.

FIGURE 3 | Changes in geographic mobility predicted by case levels 1 week
prior, as a function of relational mobility.

Responsiveness to Increasing COVID-19
Cases
The results of the previous analyses are consistent with the
idea that people in societies with higher RM may have
been better able to decrease their excursions outside of the
home as the pandemic worsened in their society. That is, as
awareness of the worsening pandemic increased following the
issuance of SAH orders from local governments, individuals
from societies with higher levels of RM may have had greater
control over their social connections and were thus better able
to decrease their geographic mobility in response. However,
as research has suggested that evaluations of the efficacy
of SAH orders are complicated by individuals voluntarily

modifying their behavior before orders went into effect (Berry
et al., 2021; Chin et al., 2021), we sought to examine
whether the above findings would remain when examining
response to the rise in cases in each region, outside of the
issuance of SAH orders.

By examining the interplay between the effects of rising
case levels and RM on decreases in geographic mobility, we
also sought to rule out one potential alternative explanation
for the findings. One possible interpretation for the decrease
in geographic mobility observed in countries with higher RM
may be that people in these countries were simply responding
to increases in case levels [shown in Salvador et al.’s (2020)
study to be greater in societies with higher RM]. If this were the
case, decreases in geographic mobility in counties higher in RM
may simply be an artifact resulting from the greater increase in
COVID-19 cases in these regions.

To determine whether the relation between RM and
geographic mobility could be explained solely by the growth in
COVID-19 cases in countries with higher RM, we employed a
multi-level mediation model with geographic mobility predicted
by RM, as mediated by cases per 100,000 population. In
this analysis RM is a level 2 variable, while cases and
geographic mobility are level 1 variables. The results (shown in
Supplementary Figure 1) did not find a significant indirect effect
of cases per 100,000 on geographic mobility (estimate = −0.34,
p = 0.92), which does not support the interpretation that
rises in caseloads driven by higher RM drove decreases in
geographic mobility.

We then sought to establish whether individuals from
high versus low RM societies responded differently to rising
case levels by reducing their geographic mobility. To do
this, we conducted a series of linear mixed-effects models
including country-level RM, control variables, and COVID-
19 cases normalized per 100,000 population predicting change
in geographic mobility. As before, analyses were limited to
the first 30 days after a country reached 100 COVID-19
cases. This analysis revealed a significant interaction between
cases per 100k and RM (estimate = −5.06, p < 0.001), such
that individuals from societies higher in RM decreased their
geographic mobility to a greater degree than individuals from
countries lower in RM (Figure 3), particularly when case levels
were high (Table 5).

Next, we sought to establish temporal precedence in
the observed relationship between geographic mobility and
increasing case levels through a series of time lagged analyses. In
these analyses, we used linear mixed effects model with countries
and days input as random effects to examine whether the number
of cases per capita (cases per 100,000 population) observed in
each country 7 days prior4 would predict changes in geographic
mobility (Table 6). The results of these analyses show some
evidence to support the idea that people tended to decrease
their activities outside of the home in response to rising case
levels. Furthermore, supporting the previous findings, people

4We chose a period of 7 days given evidence that the incubation period for
COVID-19 found at the onset of the pandemic was approximately 7 days (Backer
et al., 2020). Using a 7-day lag also allows us to control for potential day-of-the-
week effects in geographic mobility.
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TABLE 5 | The impact of relational mobility and cases per 100,000 residents on change in geographic mobility following the first 100 cases of COVID-19 in each country.

Predictors Estimate (SE) 95% CI p Estimate (SE) 95% CI p

Intercept −18.90 (2.97) −24.72 to −13.08 <0.001 −49.15 (21.25) −90.80 to −7.50 0.021

Relational mobility (RM) 17.71 (14.47) −10.65 to 46.06 0.221 −1.92 (11.40 −24.26 to 20.42 0.866

Cases per 100,000 residents (cases) −0.87 (0.11) −1.09 to −0.66 <0.001 −0.60 (0.10) −0.80 to −0.40 <0.001

Days from 100 cases (days) −0.58 (0.04) −0.67 to −0.50 <0.001 −0.33 (0.04) −0.41 to −0.25 <0.001

RM × cases −5.06 (0.97) −6.96 to −3.16 <0.001 −4.61 (0.90) −6.37 to −2.84 <0.001

RM × days −0.46 (0.18) −0.81 to −0.11 0.010 −0.01 (0.17) −0.33 to 0.32 0.962

Cases × days 0.03 (0.00) 0.02 to 0.04 <0.001 0.02 (0.00) 0.01 to 0.03 <0.001

RM × cases × days 0.14 (0.03) 0.08 to 0.21 <0.001 0.12 (0.03) 0.06 to 0.18 <0.001

Weekend −0.69 (0.58) −1.83 to 0.44 0.229

Stay-at-home order in effect −7.78 (0.52) −8.80 to −6.77 <0.001

Population density −0.17 (1.14) −2.41 to 2.06 0.880

Population (thousands) 4.54 (3.68) −2.68 to 11.76 0.218

Median age 0.33 (0.44) −0.53 to 1.19 0.454

Net migration −0.02 (0.47) −0.95 to 0.90 0.960

GDP per capita 6.38 (3.58) −0.64 to 13.40 0.075

% Urban population 0.17 (0.17) −0.16 to 0.51 0.305

Random effects

σ2 81.28 68.10

Variance (τ00) Country 282.33 133.81

Variance (τ00) Days from 100 cases 1.02 0.20

ICC 0.78 0.66

N countries 34 33

N days from 100 cases 31 31

Total N 1054 1023

Marginal R2/conditional R2 0.223/0.827 0.550/0.848

in countries with high RM tended to reduce their geographic
mobility in response to increased cases more so than people in
countries with lower RM (estimate = −15.41, p < 0.001), and
this difference tended to increase over time (estimate = 0.46,
p < 0.001). These results show that individuals in countries with
higher levels of RM responded to higher caseloads by decreasing
their geographic mobility, more so than people in countries with
lower levels of RM5.

Overall, these results support the interpretation that people
in counties with higher RM responded more quickly as the
pandemic worsened by reducing their geographic mobility.
That is, rises in case-levels drove decreases in geographic
mobility, particularly in countries with high RM, rather than the
interpretation that increases in cases driven by RM caused people
to decrease their geographic mobility.

DISCUSSION

Using Google mobility data measuring changes in geographic
mobility compared to a pre-pandemic baseline, we utilized a

5We also examined an opposing model predicting current case levels with changes
in geographic mobility 1 week prior, as a function of relational mobility. The results
of this analysis showed no significant interaction between relational mobility and
changes in geographic mobility in the previous week (estimate = −0.43, p = 0.142),
rather, lower geographic mobility 7 days prior was associated with somewhat
higher cases at present (Supplementary Table 6).

series of linear mixed effects models to examine how country-
level RM values influenced mobility after the imposition of SAH
orders and following increases in cases. Our analyses showed
that individuals from countries high in RM tended to decrease
their geographic mobility to a greater degree at the onset of
the global pandemic and following the issuance of SAH orders
in their country.

The finding that people in countries with lower levels of
RM were less likely to decrease their geographic mobility at
the onset of the COVID-19 pandemic following the issuance of
SAH orders and rises in cases suggests that social constraints
in low RM societies may present an obstacle to individuals’
ability to SAH. This is consistent with the idea that behavior
in countries where social relationships tend to be closed is less
likely to reflect an individual’s personal desires or preferences
and is more likely to reflect strategies intended to avoid negative
reputation in one’s relationships (e.g., Yamagishi et al., 2008,
Yamagishi et al., 2012). That is, in societies low in RM where
replacement relationships are unavailable, people tend to be
more sensitive to social rejection (e.g., Lou and Li, 2017), and
thus behave in ways to reduce the possibility of exclusion and
negative reputation (e.g., Schug et al., 2010). In this sense,
just as the construct of tightness and looseness (Gelfand et al.,
2011) describes the strength or weakness of cultural norms
and the degree to which norms exert influence constrain an
individuals’ ability to behave in accordance with their personal
values and preferences, high RM might be considered to be a
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TABLE 6 | The impact of relational mobility and cases per 100,000 residents (lagged 7 days) on geographic mobility following the first 100 cases of COVID-19
in each country.

Predictors Estimate (SE) 95% CI p Estimate (SE) 95% CI p

Intercept −20.50 (3.06) −26.49 to −14.51 <0.001 −38.44 (21.02) −79.64 to 2.76 0.067

Relational mobility (RM) 18.08 (14.04) −9.44 to 45.60 0.198 −0.63 (11.28) −22.74 to 21.48 0.955

Cases per 100k 1 week prior (prior cases) −0.24 (0.13) −0.50 to 0.02 0.073 −0.35 (0.12) −0.58 to −0.11 0.005

Days from 100 cases −0.72 (0.07) −0.86 to −0.58 <0.001 −0.47 (0.06) −0.58 to −0.37 <0.001

RM × prior cases −15.41 (1.91) −19.16 to −11.66 <0.001 −13.56 (1.86) −17.20 to −9.92 <0.001

RM × days from 100 cases (days) −0.44 (0.18) −0.78 to −0.09 0.013 −0.01 (0.16) −0.33 to 0.31 0.943

Prior cases × days 0.01 (0.00) −0.00 to 0.02 0.052 0.01 (0.00) 0.01 to 0.02 0.001

RM × prior cases × days 0.46 (0.07) 0.33 to 0.59 <0.001 0.39 (0.06) 0.26 to 0.51 <0.001

Weekend −0.57 (0.50) −1.56 to 0.42 0.256

Stay-at-home order in effect −8.18 (0.46) −9.09 to −7.27 <0.001

Population density 0.12 (1.13) −2.10 to 2.33 0.918

Population (thousands) 4.87 (3.65) −2.29 to 12.03 0.183

Median age 0.08 (0.43) −0.77 to 0.93 0.859

Net migration −0.09 (0.47) −1.01 to 0.82 0.845

GDP per capita 7.18 (3.55) 0.23 to 14.13 0.043

% Urban population 0.15 (0.17) −0.18 to 0.48 0.385

Random effects

σ2 85.9 72.25

Variance (τ00) Country 266.74 131.51

Variance (τ00) Days from 100 cases 9.99 0.65

ICC 0.76 0.65

N countries 34 33

N days from 100 cases 31 31

Total N 1547 1516

Marginal R2/conditional R2 0.150/0.799 0.502/0.828

sort of “relational looseness” that reduces the extent to which
one’s relationships exert influence over one’s behavior. In the
case of this study, it is possible that increased impact of
social obligations inherent in low mobility countries may have
prevented individuals from staying at home at the onset of
the COVID-19 pandemic, even in cases in which SAH orders
were implemented.

The suggestion that higher RM may allow individuals to
exert more control over their ability to limit their geographic
mobility is also supported by research showing that people
in low mobility countries and contexts harbor an external
locus of control and tend to make more external attributions
for behavior (San Martin et al., 2019). That is, individuals
in countries and contexts where RM is low tend to assume
that behaviors of the self and others are more likely to be
determined by external forces, rather than due to factors that
they can personally control. Thus, individuals who reside in
high mobility contexts may be better able to exert control over
their geographic mobility by adhering to SAH guidelines and
otherwise reducing their excursions to entertainment venues
and restaurants.

The finding that higher levels of RM may have enabled
individuals to decrease their geographic mobility is similar to
findings reported by Oishi et al. (2021), who show that within
a large United States city, people in wealthier neighborhoods
were more likely to limit their geographic mobility. Importantly,
wealth on a country level is moderately associated with increased

RM, and wealthier individuals in the United States have been
shown to have greater control over whom they interact with,
a key component of RM. We similarly find that higher GDP
is associated with greater decreases in geographic mobility
on a country level. Although the effect of GDP appears to
be independent of the effect of RM (as reported above in
Tables 3, 4), we suspect that similar forces may be at play
whereby people in wealthier countries and people in countries
with higher RM may have had greater ability to reduce their
non-essential activities outside of the home. Of course, as this is
a correlational study and there are many unmeasured variables
that are not represented in these data, there are many other
factors related to RM and geographic mobility that may explain
why regions with higher income and RM showed reduced
geographic mobility.

Superficially, the results reported in this paper may seem to
contradict those reported by Salvador et al. (2020), who showed
that RM predicted increased growth rates of COVID-19 at the
onset of the pandemic. However, our results suggest that the
decrease in geographic mobility related to RM occurred after the
increase in cases observed in this previous study, and thus do not
contradict those presented by Salvador et al. (2020). Our results
do suggest a potential “silver lining” of RM: Although people in
countries with higher RM may have been particularly vulnerable
to the spread of SARS-CoV-2 at the onset of the pandemic, high
RM may have allowed them to respond more nimbly as the
pandemic worsened.
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Limitations and Future Research
The data presented in this manuscript should be interpreted
with caution, as several limitations limit the degree to
which firm conclusions may be made. First, these data are
correlational in nature and, as a result, causal relationships
cannot be determined. For instance, it is unclear whether
events such as the issuance of SAH orders definitively caused
the changes in geographic behavior reported, or whether
other factors such as the degree to which information in
the media increased awareness of the growing threat of
COVID-19 may explain these findings. Future studies might
seek to examine, for instance, how mass media coverage
of the COVID-19 pandemic may have influenced behavior,
by examining media content across cultures and linking the
degree of coverage to changes in mobility data. Similarly,
researchers might find evidence for popular discourse related
to the COVID-19 pandemic by examining fluctuation in
references to COVID-19, social distancing, and related terms in
social media venues.

Likewise, the data on geographic mobility used in the
current study also have several limitations. Importantly, the
data are presented as the overall change in mobility between
a given day and a pre-pandemic baseline that was the same
day of the week, and as such it is not possible to examine
the impact of events that may have occurred on specific
days of the pre-pandemic baseline. Furthermore, the data
were generated by aggregating geolocation records only for
participants who used Google Maps and allowed their location
to be shared with Google. While this represents a large
population of data, this sample may not be inclusive of the
entire population of a given country and may be subject
to bias. Likewise, data on RM are also not based on a
representative population, and as much may not represent the
overall level of RM with perfect fidelity. In the case of this
study, as the metric of RM used in the paper was compiled
via responses from individuals on a major social network
platform, and the index or geographic mobility was compiled
from the behaviors of individuals who used smartphones, these
populations represented in the data employed in this paper may
have been younger and more technologically savvy than the
general populations of their respective societies. As such, data
should be interpreted with caution.

Finally, it is always possible that other underlying differences
across the cultures studied, which may contribute to the
differences in geographic mobility we observed in response
to the onset of the COVID-19 pandemic and the imposition
of SAH orders. For example, differences in RM have been
shown to correlate with societal differences in general trust
(Thomson et al., 2015), and there is some evidence that
differences in trust contribute to differences in COVID-19
spread between countries (Elgar et al., 2020). As RM and
the “openness” of social relationships in a society is also
proposed to drive cultural variation in general trust (Yuki
et al., 2007; Yamagishi, 2011; Thomson et al., 2018), future

research may consider the potential role of trust in mediating the
relationship between RM and decreases in geographic mobility.
Future research should also seek to examine what other factors
may further explain why countries with higher RM showed
decreased geographic mobility. As described above, high RM
is associated with higher internal locus of control, and lower
expectations of external forces on behavior (e.g., San Martin
et al., 2019), and future studies should seek to directly examine
whether these factors may have impacted people’s willingness
or ability to decrease their geographic mobility during the
onset of the pandemic. Future research should also examine
potential interplay between RM and other cultural dimensions, in
particular the dimension of tightness-looseness, given evidence
that more restrictive social norms prevalent in tight cultures
may have been a protective factor that buffered the spread of
COVID-19 (Gelfand et al., 2021).

Overall, this study found evidence that higher levels of RM,
which provides individuals with more freedom over their social
relationships, was associated with greater decreases in geographic
mobility over time at the onset of the COVID-19 pandemic.
These results illustrate the importance of examining social and
cultural factors in order to help understand the factors that
influenced how individuals around the world modified their
behavior as a response to the pandemic. We hope that by
understanding how social and cultural factors such as RM may
have impacted differences in behaviors related to the pandemic
will help to factors played, future generations will be better
equipped to develop policies geared to limit the spread of
infectious diseases.
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 Teacher Education School, Shaoguan University, Shaoguan, China

This study examined the role of individual differences in horizontal and vertical 
individualism and collectivism, trust and worries, and concerns about COVID-19  in 
predicting the attitudes toward compliance of health advice and psychological responses 
during the COVID-19 pandemic. Chinese university students (N = 384, 324 female) 
completed measures of individualism and collectivism, trust, attitudes toward compliance, 
and psychological responses to the pandemic. Results showed that not only vertical 
collectivist orientation but also horizontal individualist orientation significantly predicted 
higher willingness to comply, whereas vertical individualist orientation significantly 
predicted lower willingness to comply. Vertical individualist and vertical collectivist 
orientations predicted higher psychological response in terms of distress, anxiety, and 
depression, while horizontal collectivistic orientation significantly predicted less 
psychological problems. Implications of the effect of individual-level cultural orientations 
on attitudes toward public health compliance and psychological well-being during global 
health crises are discussed.

Keywords: COVID-19, psychological responses, collectivism, individualism, attitudes toward compliance

INTRODUCTION

The coronavirus (COVID-19) pandemic posed a threat to people’s physical health, lifestyle, 
and psychological well-being. Evidence has shown that COVID-19 is highly contagious, capable 
of asymptomatic transmission, and causing death or series illness (Guan et  al., 2020). Globally, 
nearly one-third of the world population was forced into lockdown (Kaplan et  al., 2020). 
People’s social life had undergone enormous changes with forced isolation, movement restriction, 
and active government surveillance (Ullah and Khan, 2020). Although these measures effectively 
slowed the transmission of the virus (Cowling et  al., 2020), adverse psychological impact and 
negative emotions appeared due to reduced autonomy and lack of real-life interactions (Kowal 
et  al., 2020). However, in the absence of effective treatment, vaccines, or widespread population 
immunity, behaviors that can prevent COVID-19’s spread (e.g., wearing masks, staying home) 
only work effectively when practiced collectively. The aim of current study was to understand 
the critical predictors of people’s attitudes toward compliance of the health advice and negative 
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psychological responses during the pandemic. Specifically, the 
role of individual-level cultural orientations of vertical and 
horizontal individualism and collectivism and trust 
was investigated.

Health Compliance During 2020 COVID-19
To slow the spread of the virus, WHO advised the public 
to take some simple precautions, such as physical distancing, 
wearing a mask, keeping rooms well ventilated, avoiding 
crowds, cleaning hands, and coughing into a bent elbow or 
tissue. Governments around the world have responded 
differently to this pandemic by implementing the mitigating 
measures and thus achieved differential success (Baniamin 
et  al., 2020). In some countries, for example, China and 
South Korea, public health officials have the authority to 
make these measures compulsory (Beech, 2020; Fisher and 
Sang-Hun, 2020). Chinese government imposed a complete 
lockdown of the city Wuhan with three weeks into the 
epidemic (Graham-Harrison and Kuo, 2020). Within days, 
the quarantine was extended to additional provinces and 
cities. More than 50 million people stayed at home and 
socially isolated themselves to prevent being infected, leading 
to a “desperate plea” (Horton, 2020). After an 11-week 
lockdown, Wuhan lifted restrictions on outgoing travel since 
the number of newly infected cases decreased dramatically. 
Korean’s successful experience resulted from a combination 
of testing and contact-tracing apps (Lee and Lee, 2020). But 
other countries, such as United Kingdom and the Netherlands, 
did not take any significant steps to combat the spread of 
the virus or if they took any strategies, that appeared as 
insufficient and eventually proved ineffective (Baniamin et al., 
2020). The fact that different populations respond to epidemics 
differently suggests that managing crises like the COVID-19 
need to consider people’s attitude, citizen trust, and culture 
(Van Bavel et  al., 2020).

Wearing a face mask and social distancing are the most 
effective behavioral measures against infection and spread 
of the virus (Dehning et  al., 2020; Feng et  al., 2020; Leung 
et al., 2020). China was one of the few countries that responded 
to the epidemic outbreak swiftly by interventions including 
improved rates of diagnostic testing, clinical management, 
rapid isolation of suspected and confirmed cases and contacts, 
and most notably, restrictions on mobility (Kraemer et  al., 
2020). The combination of interventions implemented in 
China was clearly successful in mitigating spread and reducing 
local transmission of COVID-19 (Zhang et  al., 2020a). 
Comparatively, Western countries experienced much more 
difficulties in managing the outbreak. Folk wisdom and 
anecdotal observation is that individualistic cultural values 
pose an obstacle to quelling COVID-19 transmission because 
measures, such as quarantining, social distancing, and even 
mask-wearing, are viewed as threats to individual freedom, 
self-reliance, and personal liberty (Webster et al., 2021). Thus, 
in democratic societies, following the social distancing advice 
is a function of citizen discretion and relies heavily on 
voluntary compliance (Tyler and Jackson, 2014). For the 

above-stated reasons, it is important to understand why 
people differ in their opinions about using the protective 
measures voluntarily.

Psychological Responses Toward the 
COVID-19 Pandemic
From a psychological perspective, the COVID-19 pandemic 
and associated lockdown are characterized with uncertainty, 
ambiguity, and loss of control, which are known to trigger 
stress and emotional distress, anxiety, and depression (Reger 
et  al., 2020). The potential COVID-19-related stressors, 
including worries about one’s own health and that of loved 
ones, economic disruption and loss, lifestyle disruptions, 
social isolation, and loneliness, could be  associated with 
increased emotional distress (Shanahan et al., 2020). Research 
on previous epidemics involving quarantines has documented 
declines in psychological health (for a review, see Brooks 
et  al., 2020). Studies documenting distress during the 
COVID-19 pandemic were rapidly emerging (e.g., Ammar 
et  al., 2020; Wang et  al., 2020; Zhang et  al., 2020b). During 
COVID-19 lockdown, higher levels of stress are associated 
with younger age, being a woman, being single, staying with 
more children, and living in collectivist cultures (Kowal et al., 
2020). Subjectively judged self-control was found to attenuate 
the link between perceived COVID-19 severity and poorer 
mental health (Li et  al., 2020).

One of the central emotional responses during a pandemic 
is fear, a negative emotion possibly causing significant levels 
of mental distress. In spite of the documented worse mental 
health outcomes, the widespread public fear and anxiety 
motivated individuals to adopt precautious measures in the 
early stage of a pandemic (Jørgensen et al., 2020). Individuals 
who perceived themselves more at risk were found to be likely 
to comply with protective advice during a pandemic (Brug 
et  al., 2009). Research on disease avoidance demonstrates 
that people who worry about certain diseases spontaneously 
remain distant to people outside of their close social circles 
(Aarøe et  al., 2016). Emotionality as a personality trait 
(characterized by exaggerated levels of anxiety, fear, and 
emotional reactivity) was associated with a greater level of 
acceptance of government-mandated personal restrictions 
(Zettler et  al., 2020). In order to balance optimally between 
strict control measures and their negative impact on 
psychological responses, it is necessary to identify factors 
associated with the extent of psychological distress during 
the pandemic. Specifically, this paper investigated the role 
of cultural attitudes, social trust, and fear.

Cultural Orientations
Culture is defined as shared patterns of behaviors and cognitive 
constructs that shape how people perceive, think about, and 
act in their social world (Heine, 2010). Different cultures 
endorse different values regarding individual’s integration with 
others and the social environment. The most-studied cross-
cultural variations are individualism and collectivism (Triandis, 
1995; Hofstede, 2011). These values frame individuals’ 
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self-construal as independence vs. interdependence. In 
individualistic cultures, self-definition is based on individual 
autonomy and separation from others and priority is given to 
the individual’s goals and preferences. In collectivistic cultures, 
the self is defined primarily based on social embeddedness 
and interdependence with others comprising their ingroups 
and the priority is placed on the needs, norms, and goals of 
one’s group or collective. Such distinction has been referred 
to as a cultural attribute (e.g., Hofstede, 1980) and as a 
psychological variable of people (e.g., Markus and Kitayama, 
1991; Triandis, 1995; Oyserman et  al., 2002).

Originally, individualism–collectivism was described as the 
opposite poles of one continuum (Hofstede, 1980). However, 
a number of scholars suggested that individualism and 
collectivism can actually represent two independent continua 
(e.g., Markus and Kitayama, 1991; Oyserman, 1993). These 
dimensions have recently been extended to consider cultures’ 
different emphasis on equality vs. hierarchy (Triandis and 
Gelfand, 1998; Oyserman et  al., 2002; Shavitt et  al., 2011), 
which yields four cultural orientations, namely, horizontal 
collectivism (HC), vertical collectivism (VC), horizontal 
individualism (HI), and vertical individualism (VI). Horizontal 
collectivism describes the tendency to see oneself as similar 
to others and to emphasize common goals, interdependence, 
and sociability. Vertical collectivism involves an emphasis on 
the loyalty to one’s in-group and adherence to hierarchical 
relations within one’s group. Horizontal individualism is the 
tendency to want to be  unique and distinct from groups and 
to see individuals as having equality in worth, dignity, and 
rights. Vertical individualism involves wanting to become 
distinguished and acquire status, especially through direct 
competition with others, and it embraces self-assertion to 
achieve one’s personal aims.

Previous research suggested cultural values may be  related 
to human pathogens. For examples, Fincher et  al. (2008) 
collected cross-cultural data and found out countries with 
higher pathogen prevalence had higher collectivism and lower 
individualism scores. Kim et al. (2016)’s survey data of Americans 
showed that self-reported collectivism related to increased 
perceived vulnerability to Ebola and xenophobia. Individual-
level collectivism was found to be  positively correlated with 
perceived worries and concerns about COVID-19 infection 
risk (Germani et al., 2020). Self-reported individualism negatively 
correlated with the intentions to practice social distancing in 
a primarily American sample (Biddlestone et  al., 2020). An 
analysis of country-level collectivism across 98 countries revealed 
that country-level collectivism negatively related to both 
confirmed case and death rates (Webster et  al., 2021). Large-
scale studies provide evidence that both country-level and 
state-level indices of collectivism positively predict mask-wearing 
(Lu et  al., 2021). Kemmelmeier and Jami (2021) argued that 
mask-wearing must be  understood on the basis of cultural 
frameworks, including individualism–collectivism, tightness–
looseness, U.S. honor cultures, and political orientation. According 
to this previous research, people’s responses to the novel 
pandemic are influenced by cultural frames at both the country-
level and the individual-level.

Collectivism–individualism and power distance might work 
in tandem in influencing people’s considerations regarding 
collective actions of COVID-19 preventive measures (Zhu et al., 
2020). National-level aggregates of Hofstede’s cultural dimensions 
showed that China scores much lower in individualism and 
much higher in power distance (Basabe and Ros, 2005; Hofstede, 
2011). People in individualistic cultures may be  more apt to 
prioritize their personal convenience or preference over the 
collective welfare and therefore less willing to wear masks (Lu 
et al., 2021). However, cultural individualism is not antithetical 
to social welfare (Waterman, 1981, 1984). According to Watermen, 
prosocial behavior for individualists can be  achieved by taking 
into account one’s value commitments and individual 
responsibilities. Direct support for this idea comes from 
Kemmelmeier et  al. (2006), who showed that individualism 
positively related to charitable giving and volunteerism. 
Furthermore, when considering mask-wearing as cultural 
behavior, Kemmelmeier and Jami (2021) demonstrated that 
independent self-construal indicated a greater intent to wear 
masks. Based on the literature, people’s responses to a novel 
pandemic must be  interpreted through the individualism–
collectivism cultural frameworks.

Beyond country-level differences, there is heterogeneity in 
the values of individuals residing within the same country. 
Even though China is considered a collectivistic country, we can 
distinguish people within the same nation as more or less 
individualistic/collectivistic, as well as determine who gives 
more or less importance to equality or hierarchy in relationships. 
According to Ralston et  al. (2014), individual-level dimensions 
of collectivism and individualism values make a more significant 
contribution to explaining variances in ethical behaviors than 
do values at the societal-level. Therefore, the present study 
examined the individual-level self-report cultural orientations 
in Chinese college students and its relation to their attitudes 
toward health compliance and psychological distress. I anticipated 
that individuals with higher collectivistic orientation would 
have more favorable evaluations of health compliance as 
collectivism implies higher tendency to do what is in the best 
interest of the community. Concerning individuals with higher 
individualistic orientation, it is not necessarily expected that 
they disfavor the health compliance as individualism has the 
potential of promoting prosocial behaviors through self-
actualization, individual achievement, and personal autonomy.

In terms of psychological responses during the pandemic, 
this paper argues that psychological distress may be  related 
to cultural factors. Higher collectivism values more on 
interdependence and family connectedness (e.g., Heu et  al., 
2019). The sense of belongingness and social connection may 
serve as a buffer against psychological distress (Seppala et  al., 
2013; Yu et  al., 2020). Therefore, it was hypothesized that 
higher collectivistic orientation may be  related to less 
psychological maladjustment in terms of anxiety, stress, and 
emotional difficulties. Individualism champions the role of 
individual choice, personal freedom, and self-actualization 
(Waterman, 1981; Oyserman et al., 2002), which was undermined 
to some extent during the pandemic lockdown. The more 
people receive support for their basic psychological needs, the 

262

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


Xiao Cultural Orientations Predict Health Compliance

Frontiers in Psychology | www.frontiersin.org 4 October 2021 | Volume 12 | Article 600826

better is their well-being and the better their functioning will 
be (e.g., De Leersnyder et al., 2015). Hence, higher individualist 
orientation was hypothesized to be  associated with greater 
psychological distress.

Trust
Citizen trust in government institutions and unknown others 
(Uslaner, 2018) is critical in crisis management. Trust in 
government’s good intentions and capacity to act will foster 
compliance with regulations as recommended by health 
authorities (Taylor et  al., 2009; van der Weerd et  al., 2011; 
Siegrist and Zingg, 2014). During a pandemic, health officials 
often give advice on dealing with the virus. As some of the 
measures and recommendations can be  difficult to enforce, 
trust in the authorities making impartial and beneficial decisions 
for the society is an important factor to engage in protective 
behaviors. Past research has found that adolescents embraced 
social responsibility as a value to live by if they believed 
that their country is a fair society (Wray-Lake et  al., 2016). 
Social trust was associated with less hoarding and more social 
distancing behaviors among US adolescents during COVID-19 
(Oosterhoff and Palmer, 2020). Trust in the government was 
also associated with stronger compliance and intentions to 
report the infection to the authorities (Travaglino and 
Moon, 2021).

Trust in that fellow citizens will act responsibly facilitates 
solving problems with collective action, such as vaccination 
and hoarding of groceries (Lunn et  al., 2020). Widespread 
compliance with coronavirus protective behaviors benefits each 
individual. This creates the well-known free-rider problem 
(Olson, 2009), where individuals are in the most comfortable 
or favorable circumstances if they do not comply themselves 
while everyone else does. Interpersonal trust may act as a 
key to buffer against this free-riding problem. Interpersonal 
trust is defined as believing others in the absence of clear-cut 
reasons to disbelieve (Rotter, 1980). Previous investigations 
showed that people who trust more are less likely to lie, 
cheat, or steal. Likewise, higher interpersonal trust leads to 
more cooperation and protective behavior changes during a 
pandemic (Rubin et  al., 2009). If people trust their fellow 
citizens to do the same as they do, they are more likely to 
contribute to collective action. In contrast, someone with low 
level of trust might be  concerned that others are taking the 
advantage of someone else practicing social distancing and 
therefore not follow the distancing instructions.

Worry of COVID-19
Research in health psychology has long recognized that disease-
specific worry motivates preventative health behaviors (see in 
Sweeny and Dooley, 2017; McCaul et  al., 2020). Worry can 
be  meaningfully conceptualized as a flexible resource that may 
help people bring up issues and motivate proactive behaviors 
to solve such issues (Bazzoli et  al., 2021). Worrying about a 
stressor (e.g., the novel coronavirus) keeps the stressor and 
its feared outcomes at the forefront of one’s mind, provides 
frequent and continuous cues to action, and sustains motivation 

toward action. Individuals who perceived themselves more at 
risk were found to be  likely to comply with protective advice 
during a pandemic (Brug et  al., 2009). Research on disease 
avoidance demonstrates that people who worry about certain 
disease spontaneously remain distant from people outside of 
their close social circles (Aarøe et  al., 2016).

The Present Study
The rationale of the present research was to evaluate (a) 
Chinese college students’ attitudes toward health compliance, 
(b) their psychological responses in terms of distress, anxiety, 
and depression, and (c) the roles of individual-level cultural 
orientations, interpersonal trust, and worries and concerns 
about COVID-19  in predicting attitudes toward compliance 
and psychological responses. Specifically, this study measured 
the individual-level of HC, VC, HI, VI cultural orientations 
in Chinese college students during the COVID-19 pandemic. 
Data on the participants’ worries and concerns about the 
virus, interpersonal trust level, psychological distress, and 
compliance attitude were also collected through questionnaires. 
Hypotheses were formed as follow given the literature 
reviewed above:

Hypothesis 1 (H1): Concerning compliance attitude, 
individuals who have higher tendency of collectivism 
and individualism are more ready to follow health advice.

Hypothesis 2 (H2): Higher levels of interpersonal trust 
and greater fear positively predict attitudes toward  
compliance.

Hypothesis 3 (H3): Concerning psychological responses, 
individual cultural orientations should correlate with 
psychological distress.

MATERIALS AND METHODS

Participants
A cross-sectional survey was conducted to investigate the 
university students’ attitudes toward public health interventions. 
A total of N = 384 university students (Mage = 19.3 years, SD = 0.94, 
84% female) participated in the anonymous online questionnaire 
via SurveyStar and, in exchange, received credit in a health 
psychology course. The data collection occurred between April 
9 and 16, 2020. Most participants lived in East China during 
the COVID-19 pandemic.

Procedures and Materials
Participants initially provided their informed consent before 
answering to the questionnaire. On average, the questionnaire 
took 12.69 min to complete. This procedure followed Chinese 
Psychological Society ethical standards and was approved by 
an institutional ethical review panel prior to data collection. 
The questionnaire consisted of questions that covered several 
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areas: (1) demographic data; (2) attitudes toward compliance; 
(3) worries and concerns about COVID-19; (4) mental health 
status; (5) cultural orientations; and (6) interpersonal trust.

Demographics
Participants were asked to report their gender, age, education, 
current residential region, quarantine status, and contact history 
with someone with confirmed or suspected COVID-19.

Attitudes Toward Compliance
Respondents were asked to report the degree of their willingness 
to accept and follow the protective measures as suggested by 
the authorities. The protective measures against COVID-19 
included wearing a mask, personal hygiene, limited social 
contact, school closure and online course, disapproval of family 
gathering, connecting with friends via digital, avoiding travel, 
avoiding crowded place, staying home, prohibiting visiting, 
avoiding eating in restaurants, avoiding public transportation, 
covering mouth when coughing and sneezing, receiving 
temperature check anywhere and anytime, and community 
lockdown when confirmed cases were found. Participants 
reported their attitudes toward compliance on a 5-point scale 
from “1-Absolutely not willing to” to “5-Totally willing to.” 
There were 20 items in total, Cronbach’s α = 0.90.

Worries and Concerns About COVID-19
The scale consisted of 13 items (e.g., I am fearful of being infected, 
I am worried that my family will be infected) measuring one’s 
worries and concerns about COVID-19. Participants are asked 
to rate their agreement with each statement on a 6-point scale 
from “1-Strongly Disagree” to “6-Strongly Agree” Cronbach’s α = 0.88.

Mental Health Status
The psychological distress of COVID-19 was measured using 
the Impact of Event Scale-Revised (IES-R, Creamer et al., 2003), 
Generalized Anxiety Disorder (GAD-7, Spitzer et  al., 2006), 
and Self-Rating Depression Scale (SDS, Thurber et  al., 2002). 
The IES-R has been well-validated in the Chinese population 
for determining the extent of psychological distress after exposure 
to a public health crisis. This 22-item questionnaire measured 
avoidance, intrusion, and hyperarousal, specifically in response 
to the event of COVID-19 outbreak (Wang et  al., 2020). 
Participants rated each item on a five-point scale from “1-Never” 
to “5-Always.” The GAD-7 and SDS has been demonstrated 
to be  a reliable and valid measure in assessing mental health 
in the Chinese population. GAD-7 measured state anxiety, and 
SDS measured depression on four-point Likert scale from 
“1-Occasionally” to “4-Frequently.” There were 4 reverse items 
in the SDS scales. Internal consistencies for IES, GAD-7, and 
SDS were 0.95, 0.93, and 0.84, respectively.

Cultural Orientation
Based on Triandis (1995), individualism and collectivism can 
be  measured as personality constructs at the individual-level. 
The original individualism and collectivism scale (ICS, Singelis 

et  al., 1995) is a 32-item scale, and 8 items each are used to 
measure HI (e.g., I enjoy being unique and different from others 
in many ways), VI (e.g., Competition is the law of nature), 
HC (e.g., If a coworker gets a prize, I would feel proud), and 
VC (e.g., I usually sacrifice my self-interest for the benefits of 
my group). In this study, the 28-item version of the original 
scale was applied as this modified version has been validated 
with Chinese participants (Huang et  al., 2013). Each statement 
was rated on a seven-point scale from “1-Strongly disagree” 
to “7-Strongly agree.” The reliabilities for the dimensions of 
HI, VI, HC, and VC were 0.78, 0.87, 0.82, and 0.76.

Trust
Rotter’s Interpersonal Trust Scale was used to measure one’s 
expectation that the behavior, promises, or statements of other 
individuals can be relied upon (Rotter, 1967; Chun and Campbell, 
1974). There were 24 items in this scale (e.g., Most people can 
be counted on to do what they say they will do) and half of 
them are reverse coded (e.g., Even though we have reported 
in newspapers, radio, and television, it is hard to get objective 
accounts of public events). The response format was a five-point 
Likert scale (“1-Strongly disagree” to “5-Strongly agree”). The 
questionnaire has been translated into Chinese version and 
validated in the Chinese population, Cronbach’s α = 0.71.

Data Analysis
Descriptive statistics were carried out. Correlations between 
measures of attitudes toward compliance, psychological responses 
including distress, anxiety, and depression, cultural orientations 
at the individual-level, interpersonal trust, and worries and 
concerns about COVID-19 were carried out using Pearson 
and Spearman rank correlations. A composite score (CS) of 
psychological responses was calculated as the mean of the 
standardized scores of the IES Score, GAD-7, and DSS, which 
were significantly and positively correlated to each other with 
a large effect size. The reliability of all items comprising the 
CS in assessing psychological responses was 0.95. The attitudes 
toward compliance and CS were the outcome variables of two 
multiple regression models.

RESULTS

Overall, none of the participants had been forced into quarantine, 
neither been in contact with an individual with suspected or 
confirmed COVID-19. Only 0.8% reported indirect contact 
with the confirmed cases. As shown in Table 1, overall participants 
reported high mean score of the attitudes toward compliance 
and low mean score of the psychological response measures. 
The average scores of HI, HC, and VC were higher than VI.

Table  2 shows both parametric and non-parametric 
correlations among all the variables. As shown in Table  2, 
HI, HC, and VC were significantly and positively related 
to attitudes toward compliance. The measures of psychological 
responses in terms of distress, anxiety, and depression were 
highly correlated. It is important to note that HI, VI, and 
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VC were positively associated with the psychological response 
measures, while interpersonal trust negatively correlated with 
anxiety, depression, and worries and concerns about 
COVID-19.

The attitudes toward compliance and composite score of 
psychological responses were the outcome variables of two 
multiple regression models. The predictors included gender, 
cultural orientations, trust, worries, and concerns about 
COVID-19. As shown in Table  3, both multiple regression 
models were significant. The model predicting attitudes 
toward compliance was significant with small effect size 
[F(7, 376) = 5.91, p < 0.001, f2 = 0.11] and explained 9.9% of 
the variance of attitudes toward compliance (R2 = 0.099). 
Controlling for the effect of gender, HI and VC significantly 
and positively predicted the attitudes toward compliance, 
while VI negatively predicted attitudes toward compliance. 
In the regression model to predict the composite score of 
psychological responses, the results showed that the model 
was significant [F(7, 376) = 40.60, p < 0.001, f2 = 0.76] and 
explained 43.1% of the variance of psychological responses 
(R2 = 0.431). Controlling for the effect of worries and concerns 
of COVID-19, VI and VC still significantly predicted more 
negative psychological responses but HC significantly predicted 
less psychological distress. Table 4 revealed the three separate 
regression model with psychological distress, anxiety, and 
depression as the dependent variables. The results were 
similar to that for the composite score model except for 
higher trust, which significantly predicted lower levels 
of depression.

DISCUSSION

In order to implement measures against the spread of virus, 
it is important to understand what factors predict individual’s 

attitude to comply with the advice from health authorities. 
The goal of this study was to examine the attitudes toward 
health compliance and the psychological responses within 
the context of individualism–collectivism cultural frameworks. 
Data from Chinese university students suggested that  
individual differences in cultural orientations were significantly 
predictors of attitudes toward compliance and psychological  
responses.

The current study evaluated Chinese participants’ attitudes 
toward compliance during the pandemic. The results showed 
a high mean score of attitudes toward compliance, suggesting 
that the restrictive measures were generally endorsed by 
Chinese participants. In a recent cross-cultural research on 
individuals’ evaluation of COVID-19 preventive measures, 
Chinese participants indicated the highest acceptance of 
society-level preventative measures, but not individual-level 
preventative measures, compared to their Japanese and US 
counterparts (Zhu et  al., 2021). Because the Chinese 
government used strict isolation measures to combat the 
spread of COVID-19, the majority of Chinese citizens 
cooperated to practice social distancing behaviorally. From 
a social domain perspective, people in collectivistic societies 
also aspired to make personal choices and have freedoms, 
and rights, which sometimes contradicted the dominant 
cultural tenets that, for instance, emphasized societal welfare 
(Turiel, 2002). Although Chinese participants behaviorally 
followed the restrictive measures enforced by the police and 
government, mentally they might have personal considerations 
and lower their acceptance of individual-level precautions 
(e.g., wearing gloves when shopping and self-disclosing of 
traveling history).

To understand better what might contribute to Chinese 
participants’ attitudes toward compliance, the current study 
examined several effective predictors. One of them was gender. 
Results indicated that female Chinese students were more 
willing to comply than males. Other than gender, individual-
level cultural orientations predicted the participants’ willingness 
to comply in different ways. Partly consistent with the 
hypothesis, VC, but not HC, predicted positive attitudes 
toward compliance. The COVID-19 pandemic required rapid 
public compliance with advice from health authorities and 
collective actions, while following the advice might cause 
inconvenience in personal life. HC orientation fostered in-group 
commitment with individuals forming a strong sense of 
shared social identity. But seeing the self as extremely similar 
and equal to each other was not enough to elicit strong 
acceptance of the preventive measures. When conflicts between 
collective and individual interests existed, it required ones 
to sacrifice their own interests to the collective benefits. 
Higher VC implied a stronger group identity, social disapproval 
for those who did not comply, and more respects for authority. 
Hence, VC promoted the intentions to adopt prevention 
behaviors better than HC did. This result was consistent 
with the country-level analyses (Lu et  al., 2021; Webster 
et  al., 2021). The reasons for East Asia’s effective control of 
the pandemic were suggested to be  civic responsibility 
(including heightened levels of concern for the health of 

TABLE 1 | Descriptive statistics for key variables (n = 384).

Psychological 
variables

Possible 
range

M ± SD Skewness Kurtosis

Attitudes toward 
compliance

1–5 4.48 ± 0.48 −1.04 0.56

Psychological responses

Distress (IES) 1–5 1.92 ± 0.67 1.37 3.41
Anxiety (GAD-7) 1–4 1.58 ± 0.61 1.38 2.21
Depression (SDS) 1–4 1.67 ± 0.49 1.04 1.13

INDCOL

HI 1–7 4.79 ± 0.95 −0.45 1.68
VI 1–7 3.99 ± 1.11 0.01 0.40
HC 1–7 5.01 ± 0.87 −0.45 1.91
VC 1–7 4.87 ± 0.76 0.20 1.53

Other predictors

Interpersonal Trust 1–5 2.90 ± 0.32 −0.54 2.44
Worries and concerns 
about the COVID-19

1–6 2.93 ± 0.96 −0.01 −0.25

IES, Impact Event Scale; GAD-7, Generalized Anxiety Disorder; SDS, Self-Rating 
Depression; INDCOL, Horizontal and Vertical Individualism and Collectivism Scale; HI, 
horizontal individualism; VI, vertical individualism; HC, horizontal collectivism; VC, vertical 
collectivism.
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others over personal freedom and convenience) underpinned 
by collectivist norms (including the public’s willingness to 
call individuals out for failing to comply with safety rules; 
Liu et  al., 2020). To explain why people cooperated rather 
than competed in response to a crisis, factors included an 
emerging sense of shared identity and concern for others 
(Van Bavel et  al., 2020). This speculation was supported 
with the evidence from Western participants that framing 
prevention behaviors as benefiting others was more effective 
than framing them as beneficial for oneself (Jordan et al., 2020).

It was noteworthy that the HI orientation significantly 
predicted attitudes toward compliance. These results suggested 
that individuals who strived to be  distinct without desiring 
special status were more likely to agree to comply with health 
advice. The horizontal view of individualism emphasizes 
independence and equality among members where egalitarian 
norms are observed. Autonomy and independent self-construal 
possibly facilitated the willingness to take personal responsibility 
to follow the physical restrictive measures (Waterman, 1981, 
1984). This is consistent with Kemmelmeier and Jami (2021)’s 
finding that independent self-construals emerged as an important 
predictor of mask-wearing behaviors. Although individuals high 
in independence resented masks more than their 
low-independence counterparts, they assumed the personal 
responsibility to carry out the mask-wearing behavior because 
it was beneficial.

In contrast, VI orientation predicted less favorable attitudes 
toward compliance. Individualists seeing themselves different 
from others in terms of status inequality might impede 
compliance with health advice. These results imply that 
individualism was not the major obstacle to practicing social 
distancing. The extent to which individualists valued 
competition and inequality distinguished their attitude to 
follow the health advice. Individuals with high VI orientation 
emphasized competition and uniqueness, which might reduce 
their willingness to cooperate with the strict behavioral 
measures. On this basis, authorities could still potentially 
foster further compliance by appealing to personal responsibility 
and self-sacrifice in individualist cultures.

Contrary to prior research on epidemics (Jørgensen et  al., 
2020; Zickfeld et  al., 2020), the current data revealed that 

worries and concerns of the virus were not an effective predictor 
of the positive attitudes toward compliance in Chinese cultural 
context. From previous epidemic studies, risk perceptions and 
fear were major and culturally consistent factors related to 
behavioral changes to adopt the health recommendations 
(Tannenbaum et  al., 2015). When deciding whether to engage 
with proposed health solutions, people consider their 
susceptibility to the threat and its severity. Risks are judged 
to be greater when they have more emotional impact. Therefore, 
fear tends to increase perception of risk, which leads to 
persuasion regarding to attitude and behaviors. Research from 
early cases of COVID-19 found that the intentions to implement 
behavioral changes were most strongly predicted by risk 
perception (Brouard et al., 2020; Harper et al., 2020). In contrary 
to this evidence, the present study on Chinese university students 
found that worries and concerns about the disease were not 
enough to elicit willingness to self-isolate. On the other hand, 
the increased sense of worries and concerns entailed mental 
health costs for the public (Ornell et  al., 2020). Our results 
also showed that the measures of worries and concerns about 
COVID-19 were highly associated to the measures of negative 
psychological responses.

Given the complexity and level of uncertainty regarding 
the risks, dangers, and future outcomes of the COVID-19 
pandemic, the importance of psychological adjustment was 
paramount. From the regression model, psychological distress 
was positively predicted by VI and VC and negatively predicted 
by HC, when the effect of worries and concerns of COVID-19 
was controlled. Same as Italian emerging adults (Germani 
et  al., 2020), Chinese university students who had a stronger 
will to distinguish themselves from others and acquire status 
through individual competitions with others demonstrated 
higher degree of negative psychological impact. It suggested 
that young adults were finding more difficulties and struggling 
to make future plans during the pandemic period characterized 
by instability especially when they could not take advantage 
by excising their competition mindset. Consequently, 
individualistic people thinking of the self as unique and 
competitive experienced more negative psychological effects 
because of a lack of feeling connection with others. Collectivistic 
people who prioritized in-group goals over personal goals 

TABLE 2 | Correlations between the key variables (n = 384).

1 2 3 4 5 6 7 8 9 10 11

1. Gender / 0.09 −0.05 0.03 0.05 −0.05 0.03 −0.02 0.01 −0.02 −0.03
2. Attitudes toward compliance 0.13* / 0.01 −0.06 −0.09 0.04 0.13* −0.09 0.15* 0.15* 0.07
3. Distress −0.06 0.02 / 0.50** 0.33** 0.37** 0.03 0.28** 0.00 0.08 −0.09
4. Anxiety −0.01 −0.08 0.47** / 0.60** 0.21** 0.07 0.29** −0.05 0.07 −0.19**
5. Depression 0.02 −0.10 0.37** 0.71** / 0.18* 0.15* 0.27** 0.03 0.07 −0.22**
6. Worries and concerns −0.04 0.04 0.39** 0.24** 0.22** / 0.05 0.12* 0.03 0.09 −0.10
7. HI 0.05 0.15* 0.12* 0.13* 0.24** 0.08 / 0.34** 0.16* 0.22** −0.15*
8. VI −0.01 −0.07 0.35** 0.35** 0.35** 0.14* 0.44** / 0.00 0.13* −0.26**
9. HC 0.04 0.20** 0.11* 0.00 0.09 0.04 0.26** 0.07 / 0.59** 0.17*
10. VC 0.00 0.19** 0.20** 0.14* 0.15* 0.12* 0.26** 0.20** 0.63** / 0.02
11. Trust −0.02 0.11* −0.06 −0.19** −0.24** −0.11* −0.16* −0.28** 0.22** 0.08 /

Above the diagonal is Spearman rank correlation coefficient and below the diagonal is Pearson correlation coefficient. *p < 0.05; **p < 0.001.
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were more likely to experience negative psychological responses 
because they were used to suppress their own needs and 
feelings, which endangered the mental health and well-being. 
The current result showed that HC significantly predicted 
less psychological problems. People who were horizontal 
collectivists cooperated with their in-group and emphasized 
equal responsibility shared by their group member. Such 
cultural disposition could possibly result in firm belief that 
fellow citizens were engaging in protective behavior and they 
were not personally threatened. Therefore, less psychological 
maladjustment was experienced.

Although trust was correlated with the attitudes toward 
compliance and psychological distress, it did not significantly 
predict the two dependent variables in the regression models. 
These results indicated that individual-level of cultural 
orientations was more effective in accounting for the attitude 
of compliance and psychological responses than interpersonal 
trust. In the model predicting depression, social trust was 
negatively associated with major depression. Higher levels of 
social trust might provide individuals with social support and 
other resources that might reduce the effects of stressors on 
mental health. Furthermore, high social trust might facilitate 
health-promoting behaviors and social connections with others, 
leading to lower rates of depression. This result suggested that 
social trust might serve as a buffer and help people cope 
more effectively with the difficulties during the pandemic.

Before concluding, there are some caveats that need to 
be  addressed in future studies. First, the generalizability of 
the findings was limited to Chinese university students (mainly 
females). It was rather homogeneous sample and not 
representative of the whole country or other age groups. With 
the small effect size discovered in the current study, one should 
be  cautious about generalizing the conclusions to other 
populations. College students might also have unique 
characteristics relevant to their acceptance of COVID-19 
prevention effects. For example, their educational background 
facilitated a trust in science, which increased their endorsement 
of the preventive measures. At the same time, college students 
also belonged to low-fatality age groups for COVID-19, which 
might lead to underestimation of their risks and less acceptance 
of extreme restrictive measures. Further research is needed to 
expand the findings of this study to a broader age range with 
more diverse backgrounds.

Moreover, the current study only examined the individual-
level of cultural values within the same cultural background. 
It cannot be  determined with certainty whether the results 
can be  generalized to other national contexts. The cultural 
environment might affect the expression of individual-level 
cultural disposition. Since this study only examined participants 
from one specific culture, a clear direction of causality between 
the selected variables should be  tested and established in 
further cross-cultural research. Other than the cultural 

TABLE 3 | Multiple regression models of gender, cultural orientations, trust on attitudes toward compliance, and negative psychological responses.

Predictor Attitudes toward compliance Negative psychological responses

B (95% CI) t p B (95% CI) t p

Gender 0.15(0.03, 0.28) 2.36 0.019 −0.02(−0.12, 0.08) −0.41 0.679
HI 0.09(0.03, 0.14) 2.98 0.003 −0.02(−0.07, 0.02) −0.99 0.323
VI −0.06(−0.11, −0.01) −2.55 0.011 0.13(0.09, 0.17) 6.49 <0.001
HC 0.04(−0.03, 0.11) 1.19 0.236 −0.11(−0.17, −0.05) −3.70 <0.001
VC 0.08 (0.00, 0.16) 1.98 0.049 0.09(0.03, 0.16) 2.86 0.005
Trust 0.10(−0.06, 0.26) 1.21 0.229 −0.08(−0.21, 0.04) −1.31 0.191
Worries and concerns 
about COVID-19

−0.03(−0.08, 0.02) −1.07 0.284 0.25(0.21, 0.29) 11.92 <0.001

  F(7, 376) = 5.91, p < 0.001 R2 = 0.099   F(7, 376) = 40.6, p < 0.001 R2 = 0.431

Gender was coded as 1 = male, 2 = female.

TABLE 4 | Multiple regression models of gender, cultural orientations, trust on respective psychological responses of distress, anxiety, and depression.

Predictor Distress Anxiety Depression

B t p B t p B t p

Gender −0.08 −1.07 0.287 0.01 0.11 0.910 0.01 0.15 0.882
HI −0.04 −1.28 0.202 −0.03 −0.84 0.401 0.00 0.09 0.929
VI 0.15 5.25 <0.001 0.13 4.73 <0.001 0.10 4.55 <0.001
HC −0.06 −1.42 0.158 −0.12 −2.79 0.006 −0.15 −4.59 <0.001
VC 0.10 2.05 0.041 0.11 2.41 0.016 0.07 1.93 0.054
Trust 0.15 1.62 0.106 −0.09 −1.01 0.312 −0.31 −4.41 <0.001
Worries and 
concerns about 
COVID-19

0.35 11.34 <0.001 0.23 7.99 <0.001 0.16 7.03 <0.001

  F(7, 376) = 30.45, p < 0.001, R2 = 0.362   F(7, 376) = 19.77, p < 0.001 R2 = 0.269   F(7, 376) = 25.29, p < 0.001 R2 = 0.320
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dimensions of individualism–collectivism, future research, 
including individuals from a larger number of societies, should 
take pandemic preparedness and severity into consideration, 
as well as other society-level characteristics (e.g., economic 
development, public health infrastructure, political stability) 
that may contribute to cross-society differences in attitudes 
toward preventive measures. For example, the community-
level tendency to engage with strangers and freely choose 
friends, called relational mobility, robustly predicted the growth 
curves of confirmed cases of and deaths due to COVID-19 
(Salvador et  al., 2020).

To conclude, the efforts to combat COVID-19 depend not 
only on how many resources a government can muster or 
how stringent their policies are, but also on the support and 
cooperation of citizens with the preventive measures. To 
complement the knowledge about individuals’ attitudes toward 
the health compliance, the present study showed that Chinese 
college students were more willing to comply with social 
distancing and other protective behaviors if they had higher 
vertical collectivist and horizontal individualistic cultural 
orientations. Moreover, psychological distress was less likely 
to occur in individuals with higher horizontal collectivist 
tendency. These findings also have important implications for 
public health policymakers in different societies who seek to 
stimulate public cooperation with preventive measures. For 
example, appealing to people’s sense of societal integrity and 
collective welfare might be  as effective as emphasizing a sense 
of control and personal responsibility. For messaging and 
interventions to be  effective, it is vital to incorporate the types 
of beliefs and concerns that individuals in different contexts 

endorse. Hence, it is possible to come up with effective strategies 
to fight against infectious disease without compromising the 
core values of democracy.
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We use a cultural psychology approach to examine the relevance of the Health Belief
Model (HBM) for predicting a variety of behaviors that had been recommended by health
officials during the initial stages of the COVID-19 lockdown for containing the spread of
the virus and not overburdening the health system in Europe. Our study is grounded in
the assumption that health behavior is activated based on locally relevant perceptions
of threats, susceptibility and benefits in engaging in protective behavior, which requires
careful attention to how these perceptions might be structured and activated. We
assess the validity of the HBM in two European countries that have been relatively
understudied, using simultaneous measurements during acute periods of infection in
Romania and Italy. An online questionnaire provided a total of (N = 1863) valid answers
from both countries. First, to understand individual difference patterns within and across
populations, we fit a General Linear Model in which endorsement was predicted by
behavior, country, their interaction, and a random effect for participants. Second, we
assess the effect of demographics and health beliefs on prevention behaviors by fitting
a multi-group path model across countries, in which each behavior was predicted
by the observed health belief variables and demographics. Health beliefs showed
stronger relationships with the recommended behaviors than demographics. Confirming
previously reported relationships, self-efficacy, perceived severity, and perceived benefits
were consistently related to the greater adoption of individual behaviors, whereas greater
perceived barriers were related to lower adoption of health behaviors. However, we
also point to important location specific effects that suggest that local norms shape
protective behavior in highly contextualized ways.

Keywords: Health Belief Model, COVID-19, preventive behavior, lockdown, culture, health behavior, measurement
invariance
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INTRODUCTION

The interest in psychological theories able to contribute to
a design of effective public health interventions and health
promotions is high (Murphy and Bennett, 2004; Uutela et al.,
2004). This is particularly true in the current environment where
public health officials need insights into effective COVID –
19 responses (Bavel et al., 2020), which has severely impacted
many aspects of individuals lives across the globe (Osei-Tutu
et al., 2021b). At the same time, there is increasing evidence
that protective behaviors are culturally molded, requiring a
focused examination of perceptions and behaviors within their
respective contexts (Fischer and Karl, 2021). We focus on
one of the most successful frameworks in the literature, the
Health Belief Model (HBM) (Rosenstock, 1974b) and use a
cultural psychology perspective (Fontaine, 2011; Wang, 2016)
to examine how individuals in two European contexts perceive
core constructs within the theory and how well this model works
for COVID-19 relevant health behaviors across two cultural
contexts. Cultural psychology focus on the interplay between
the person, the mind and culture (Shweder, 1991) and tries to
understand how beliefs and behaviors are interrelated within
cultures. Cultural psychology permits careful comparisons, but
focuses on processes (how are beliefs related to behaviors) rather
than a variable focus in cross-cultural psychology which explicitly
focuses on quantitative comparison. A further distinction is
that classic cross-cultural psychology assumes that culture is
an external variable that can be easily measured with self-
report measures and be treated as an antecedent, cultural
psychology does not assume that cultural processes are distinct
and conceptual antecedents that need to be measured separately,
but rather form part of all measures (e.g., Greenfield, 2000; Smith
et al., 2013). Hence, we use this cultural perspective to examine
how a model of beliefs relates to individual behaviors during the
early stages of the COVID-19 pandemic.

The HBM proved effective in the past in describing a wide
range of preventive behaviors for diseases and behaviors that
are well documented, increase the probability of early detection
of diseases and for which implications of any behavior changes
are generally well understood (Carpenter, 2010; Sulat et al.,
2018). However, in most cases the contexts where the model
has been applied and tested were relatively established health
contexts, which allowed people to understand and assess risks
to make informed decisions on their personal health behavior
(Chen and Land, 1986; Bond et al., 1992; Ahmadi Jouybari
et al., 2017; Fall et al., 2018; Jeihooni et al., 2019; Khani-
jeihooni et al., 2020). Importantly, any behavior is culturally
shaped, especially if behavior affects others and individuals
strategically adapt their responses to align with expectations of
others (Yamagishi et al., 2008). This cultural interpretation of
behavior is immediately relevant for the HBM because the target
of the behavior is crucial. Previous research primarily focused
on preventive behaviors related to non-communicable diseases
or conditions, which are typically individually focused behaviors
that differ to a great extent from those related to pandemics
where the actions of each individual have follow-on effects on

others. Some cultural environments are more likely to focus
the attention of individuals toward their group members, in
particular cultural environments emphasizing interdependence
(Markus and Kitayama, 1991). To the extent that individuals
are culturally conditioned to be concerned about the wellbeing
of others, their behavior in a pandemic environment is likely
to change. At the same time, even within more independent
and individualistic contexts, health interventions have much to
gain by emphasizing the wellbeing of others, as the case study
of a highly individualistic country such as New Zealand has
demonstrated (Manning, 2021).

Our first goal is therefore to explore whether the HBM
can be applied in such an acute pandemic context that has
collective action properties (Fontaine, 2011; Templeton et al.,
2020; Fischer and Karl, 2021). To the best of our knowledge, there
is relatively little work that takes a cultural psychology perspective
to examine how perceptions within the HBM operate within
and across cultural contexts. In addition, insufficient evidence
regarding the effectiveness of the HBM model in predicting the
adoption of recommended behaviors in emergency or high-risk
situations that vary across contexts and affect a large number
of individuals and are marked by high levels of anxiety. As
mentioned previously, the relatively limited literature available
suggests that the HBM seems to work better in North America
and Western Europe when the targeted behavior is focused on
prevention of individually relevant risk factors, compared to
adherence to recommended behaviors during an acute public
crisis (Carpenter, 2010; Sulat et al., 2018). This better alignment
of individualistically focused behaviors in more individualistic
oriented contexts could be expected from a cultural perspective
(Smith et al., 2013, for divergence of promotion vs. prevention
focused messages in United States and British contexts vs. Japan
and other East Asian countries, see Hamamura et al., 2009,
Uskul et al., 2009). This makes the COVID – 19 pandemic a
unique and valuable context to test the applicability of the overall
framework. Given the absence of effective medical treatment or
vaccines against COVID – 19 at the outset of the pandemic
as well as the rapid spread of the virus, the only effective
protection and prevention measures available were behavior
based. Even today with the widespread availability of vaccines,
the most effective interventions are behavior-based interventions
and they remain important with the emergence of new variants
(Bish and Michie, 2010; Park et al., 2010; Agüero et al., 2011;
Fischhoff et al., 2018). However, these preventive behaviors
recommended by local and national governments depend on
the cooperation of the population which can substantially
vary across cultural contexts (Ai et al., 2021). Even with the
availability of vaccines, governments depend on their citizens
to cooperate in vaccine uptake and to follow continuing health
guidelines till the pandemic is under control. Here, cultural
perspectives are important as behavior is typically strategic
and follows situational logics (Yamagishi et al., 2008; Chiu
et al., 2010). Hence, it is crucial to study which variables may
influence adherence to official health guidelines, and whether
pre-existing theoretical backgrounds can facilitate the adoption
of these guidelines.
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Second, although there has been support for the overall model
in general in a number of different cultural contexts, there is
very limited research on the relevance of these perceptions and
the comparative effectiveness of the HBM in different social,
economic and cultural contexts. Our second goal is to directly
test the validity of the HBM for predicting a variety of behaviors
that had been recommended during the initial stages of the
pandemic for containing the spread of the virus and to prevent
overburdening the health system during the first COVID – 19
lockdowns, in two European countries, Romania and Italy. As
a secondary goal, we also examine whether individuals in these
two contexts perceive the core constructs in the same way, as it
is well established that culture and mind reciprocally constitute
each other (Kim, 2000; Shweder, 2000). Therefore, we add to
the existing research by explicitly exploring the performance
of the model in predicting preventive behavior within specific
cultural contexts. We include two countries that are located in
close geographic proximity, share closely related languages but
have different profiles of infection susceptibility and severity at
the time of measurement. These two countries differ principally
along survival vs. self-expression values (Welzel, 2013), which
are important for health behaviors and the control of infectious
diseases (Schaller, 2011). Therefore, we can rule out a number
of competing explanations linked to shared social and cultural
aspects due to a common Latin heritage, and examine the
extent to which the HBM is dependent on the interaction
between cultural values related to protection vs. self-expression
values and the state of the health system. Taking this cultural
psychology perspective, we offer new insights into the role of
cultural context at different stages of dissemination of the virus
and on broader dynamics of adopting health behavior during a
global pandemic.

Finally, an important part of any cultural psychology analysis
is to provide a better understanding of individual behavior in
context. Hence, we assess to what extent different demographic
groups within each culture adopted the recommended preventive
behaviors, adoption further referred to as adherence. This adds
new evidence on individual strategies at a behavioral level
and can help health officials in identifying groups that may
need specific targeting for reducing risk behaviors within their
cultural context.

In summary, our contributions are threefold: (a) report an
application of the HBM in an acute crisis setting, (b) explicitly
test the cultural validity of the model in two closely related
cultural contexts that vary in (1) the level of infection rates
and (2) salient socio-economic characteristics such as income
rates, health infrastructure and (3) in survival vs. self-expression
values which are important cultural orientations that are relevant
for reducing infections. Finally, (c) we explore demographic
differences to provide insights into the behavior of individuals
within cultural contexts.

The rest of the paper is organized as follows: the next section
presents the HBM and the cultural context as well as pandemic
situation in Romania and Italy when the data was collected;
Section “Materials and Methods” provides information about
data, measurement and methods; Section “Results” presents
the results, while the final sections present the findings,

discuss the limitations as well as the theoretical and practical
implications of our work.

THEORETICAL AND PRACTICAL
BACKGROUND

The Health Beliefs Model
The Health Beliefs Model traditionally includes four major
types of beliefs: Perceived susceptibility, perceived severity,
perceived benefits of preventive actions, and perceived barriers
(Rosenstock, 1974a,b). The belief to be able to successfully
adopt the behavior, also known as self – efficacy, was added
later (Rosenstock et al., 1988), and has been shown to improve
the applicability of the model (Champion and Skinner, 2008).
Previous studies suggested that barriers and benefits are the
strongest predictors of health behavior (Carpenter, 2010; Sulat
et al., 2018), with stronger effects for these two variables
when focusing on prevention behaviors compared to acute
diseases/sickness.

The HBM has been shown relevant for influenza vaccinations,
breast self-examination, diet, exercise, smoking and seat-belt use
(Prentice-Dunn and Rogers, 1986), HIV (Steers et al., 1996),
Type 2 Diabetes Mellitus (Tan, 2004; Chao et al., 2005), dental
health (Chen and Land, 1986), adherence to disease modified
therapy in multiple sclerosis (Turner et al., 2007; Yoshitake
et al., 2019), skin cancer (Jeihooni and Rakhshani, 2019), oral
cancer (Jeihooni et al., 2019), nutritional behaviors (Vahedian-
Shahroodi et al., 2019), or developing preventive behaviors in
young adults (Luquis and Kensinger, 2019).

There is relatively little work on the HBM from a cultural
psychology perspective (Arnault, 2018). Self-efficacy is one core
component of HBM and conceptualizations of self-efficacy have
been shown to systematically vary by cultural models of self-
hood (Markus and Kitayama, 1991; Oettingen, 1995; Vignoles
et al., 2016). Similarly, the literature regarding the effectiveness of
the model in contexts of epidemics, including virus outbreaks, is
scant. We found research addressing preventive behavior based
on the HBM paradigm in case of seasonal influenza (Karimi
et al., 2016; Ahmadi Jouybari et al., 2017; Fall et al., 2018), and
the H1N1 influenza (Rezaeipandari et al., 2018; Zhang et al.,
2019; Khani-jeihooni et al., 2020). These studies found that the
HBM framework is effective in predicting preventive behavior
in case of seasonal influenza, however, the predictive power
of the HBM dimensions differs by context. In Iran, the most
influential predictors of preventive behavior in case of influenza
were perceived susceptibility and severity, along with self-efficacy
(Ahmadi Jouybari et al., 2017), in France the best predictor
was self-efficacy (Fall et al., 2018), whereas in Canada perceived
susceptibility, benefits and barriers were all strongly correlated
with health behavior (Karimi et al., 2016). However, each of
these studies was conducted in isolation and it is not possible to
determine whether the individual components were perceived in
similar ways by participants (Fischer and Karl, 2019). Therefore,
there is relatively little literature available that provides insights
whether the perceptions of core concepts with the HBM are
perceived similarly or not within distinct cultural contexts.
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The context of COVID-19 requires evidence-based practices
to provide more effective protection of the most vulnerable
within a population. The importance of health beliefs in this
context has been discussed by some authors (Czeisler et al.,
2020; Ko et al., 2020) and HBM relevant variables such as risk
perceptions have been shown to be on the minds of people
across different cultural contexts (Iorfa et al., 2020; Sobków et al.,
2020). We identified one contribution that relates health beliefs
with health anxiety (Asmundson and Taylor, 2020). Overall,
the potential of HBM has been clearly identified by a number
of commentators, including for reinforcing behaviors that limit
the spread of the virus (Carico et al., 2020), and for managing
mental health concerns (Mukhtar, 2020). Focusing on empirical
studies, a Polish study found that dark personality traits such
as psychopathy correlated with health beliefs related to the
COVID – 19 and undermined effective actions (Nowak et al.,
2020). Another study Elgzar et al. (2020) found that HBM
implemented within an educational program in Saudi Arabia
increased students’ perceived susceptibility, severity, benefits and
self-efficacy in overcoming perceived barriers in the adoption of
protective and preventive behavior.

Clark et al. (2020) reported a study that directly aligns
with our goals and assessed the contribution of various health
beliefs on voluntary compliance with recommended preventive
behaviors across seven countries, including Italy (Clark et al.,
2020). They found that after controlling for demographics, the
most important predictor of taking health precautions was self-
efficacy, while perceived severity and susceptibility were of little
importance. However, the authors did not assess how individuals
perceived these beliefs and whether cultural dynamics may
influence the performance of the HBM. Culture, perceptions
and behavior are intrinsically linked, which makes cultural
psychology indispensable when examining work with immediate
real-world impact (Wang, 2016).

In summary, the HBM shows promise as a useful tool
for COVID-19 relevant information and behavior change
(Carico et al., 2020; Nowak et al., 2020), but little work has
been done to examine effectiveness across different cultural
contexts. We examine the HBM in a high stakes public
health emergency, which alters the usual decision making
environment in two different countries with different profiles at
the time of measurement.

The Case Studies Context
We focus on Italy and Romania because of their cultural
characteristics and specific pandemic situation at the time of
the data collection. The two countries are historically closely
related, sharing a Romance language and long stretches of shared
distal history. Yet, Romania was part of the former Soviet
bloc, leading to divergent political and social conditions for
more than 40 years. Consequently, the two countries currently
have somewhat different cultural values with Italy being part
of a Catholic European value cluster, whereas Romania is part
of an Orthodox value cluster within Europe (World Values
Survey, no date). The World Values Survey provides the
most rigorous, representative and frequent analysis of cultural
orientations on a global scale, with representative data going back

to 1985 (Welzel and Inglehart, 2010). Two major dimensions
have emerged that can be used to understand broad cultural
dynamics (Inglehart and Baker, 2000). Italy and Romania differ
primarily on the Survival vs. Self-Expression dimension, which
differentiates an emphasis on security and a motivation to avoid
threats vs. an orientation to life which takes survival for granted
and prioritizes self-expression and quality of life. These value
distinctions have been linked to basic needs that emerge within
specific ecological and economic contexts (Van de Vliert, 2007;
Welzel, 2013). This value polarity is also relevant for the control
of disease threats, as it prioritizes free exploration vs. restrictions
of personal impulses and is relevant for containing spread of
infectious diseases (Schaller, 2011).

This cultural distinction becomes even more salient when seen
within the context of demographic and social structures of the
two countries. Romania has a public health care system that
underperforms in many respects (Fărcăşanu, 2010; Ungureanu
et al., 2017; Horodnic et al., 2018; Precupeţu and Popa, 2020).
Therefore, individuals in Romania may feel more at risk given
the lack of trust and acknowledged problems with the public
health system. In contrast, Italy has a highly functional health care
system. At the same time, Italy has a high share of elderly, with
the percentage of people over 65 years being 22.1% (compared
to 17.58% in Romania) (“Romania Demographics Profile, 2020).
This likely has led to a greater casualty rates in Italy, as the
elderly are the most vulnerable segment of the population
(Hulíková Tesárková, 2020). Furthermore, Italy is characterized
by extended families (Caserta et al., 2021), which facilitates
contacts between young and old people, therefore accelerating
likely transmission of the virus.

Italy was the first country in Europe, together with Germany,
where the virus began to spread, starting from the end of
January. In Italy the spread of the epidemic has been particularly
rapid. Within 1 month, both the central government and
regional governments started to adopt the first restrictive
measures, isolating the areas of epidemic outbreak (the so-
called red areas) and introducing increasing limits to people’s
movements. At the beginning of March, the interruption of all
economic activities and complete lockdown for all citizens were
decreed by law. Despite this, the progression of the epidemic
continued throughout the month of March, reaching 147,577
infected and 18,849 deceased by April 10, 2020 (Source: Italian
Ministry of Health). In mid-March the number of new infected
stopped growing and at the end of March, the number of
deceased began to decline after reaching a peak of nearly
1,000 deaths per day.

At about a month after Italy confirmed its first cases, the
virus reached Romania. However, over the first 2 weeks, the
COVID-19 epidemic had a relatively slower evolution. The
Romanian government started implementing several measures
such as banning all public gatherings and international travels,
closing schools, restaurants, cafes, shopping malls, limiting or
prohibiting the movement of persons for no urgent reason and
instituting a national lockdown to enforce these measures. In
spite of these actions, the virus continued to spread throughout
March and the beginning of April, reaching 5,990 confirmed
cases of COVID-19, and 291 deceased. At the end of March, the
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number of deaths began to start growing, reaching the maximum
of 28 deaths per day by the mid of April.

The different timing between the two countries in the
development of the epidemic has led, in the case of Romania,
to greater awareness on the severity of the effects of the
contagion, following the news arriving from Italy. The greater
cultural orientation toward survival values together with the
lower average income and perceived weaker and less efficient
health system (Popa et al., 2017; Druică et al., 2019; Cosma
et al., 2020) may have led to a greater level of attention in the
Romanian population, and therefore the adoption of more careful
prevention behaviors. Conversely, the Italian population seems to
have initially underestimated the risks associated with COVID-
19, adopting less rigorous preventive behaviors based on values
of self-expression and relying on a health care system that was
perceived to be among the most qualified within international
comparisons (Björnberg and Phang, 2019; Motta Zanin et al.,
2020).

The Study Goal
Our study had three major goals: (1) to examine the applicability
and effectiveness of the health beliefs model to understand
individual’s prevention behavior during an acute public health
crisis, (2) using a cultural psychology lens we explicitly test
the HBM in two cultural context that vary both in level of
threat and the salience of survival values and (3) to examine
individual differences within these two contexts, that is identify
what demographic groups are particularly diligent in following
these behaviors. Overall, our study provides important new
insight on the effectiveness of HBM variables for improving
health behaviors, which can help with improving communication
targets and pathways about COVID-19 in the ongoing pandemic.

MATERIALS AND METHODS

Sampling Methodology
We collected our data via a combination of open email-
based and web-based survey, distributed between March 13 to
March 27, 2020 in Romania and from March 18 to April 1st,
2020 in Italy. Invitations were disseminated through Facebook,
LinkedIn, WhatsApp, and other social networks, as well as via
email networks. The Center of Applied Behavioral Economics,
University of Bucharest, and Carlo Bo University of Urbino, Italy
jointly conducted the study. The respondents were informed at
the beginning of the survey that their participation is voluntary
and anonymous and that by completing the questionnaire, they
provide consent to participation in this study.

The sampling methodology was based on chain-referral
sampling (Biernacki and Waldorf, 1981), by adopting a non-
probabilistic snowball process, which is based on contacting one
participant via the other (Browne, 2005). This method allows
to quickly improve the scope of on-line questionnaires and
optimizes the balance between time and costs (Baltar and Brunet,
2012). Differently from the respondent-driven sampling (RDS)
(Heckathorn, 2011a,b), the respondents have not been traced in
the recruitment waves following the initial seeds of respondents,

and they did not receive any material compensation or prize for
their participation in the research.

The initial seeds of the samples have been chosen by
convenience and not randomly, with self-selected participants
opting in based on their availability to answer the questionnaire.
Participants were asked to pass the questionnaire to their
social networks, thus identifying new groups of respondents
and exponentially growing the size of the sample. Although
convenience sampling is often criticized for not providing
representative samples and thus running the risk of biased results
due to the non-representative nature of the Internet population
and any volunteer effects (Eysenbach and Wyatt, 2002; Schonlau,
2004), it is important to define for which subset of a population
the conclusions drawn from a convenience sample are assumed
to be valid (Eysenbach, 2004) and hence, the interpretation and
conclusions need to be discussed with these constraints in mind.

Participants
A total of 1,868 respondents (1,126 individuals from Romania
and 742 individuals from Italy) provided valid answers. The
average age was 33.89 (SD: 13.25, Range: 16–82) in Romania,
which was significantly higher compared to the average age in the
Italian sample: 36.94 (SD: 15.07, Range: 14–79), t(1442.7) = 4.487,
p < 0.001. This age difference is aligned with the overall
age distribution of the two countries (Romania Demographics
Profile, 2020). Further, significantly more participants in the
Italian sample were male (38.14%) compared to the Romania
sample (24.51%). A comparable number of individuals were
married, with the overall rate being 70% (70.78% in Romania,
68.87% in Italy). The number of individuals with children
was somewhat higher in Romania (38.54%) compared to Italy
(35.58%). A significantly higher number of respondents were
medical students in Romania (14.12%) compared to Italy
(7.14%). Although the sample is not fully representative of the
characteristics of the population due to the sampling method
adopted, the overall sample composition approximates the
general population. We include the demographic variables in our
models described below, which allows us to statistically control
for any demographic differences. Detailed demographics and
statistical comparisons between the samples can be found in
Table 1.

Measurement
Health Beliefs
Health beliefs were measured with a 24-item Likert-scale ranging
from 1 (totally disagree) to 7 (totally agree). The health beliefs

TABLE 1 | Descriptive statistics for Romania and Italy.

Romania Italy Difference

Male 276(24.51%) 283(38.14%) χ2(1) = 38.969, p < 0.001

Student 416(36.94%) 277(37.33%) χ2(1) = 0.014, p = 0.904

Medical background 159(14.12%) 53(7.14%) χ2(1) = 20.958, p < 0.001

Married or partnership 797(70.78%) 511(68.87%) χ2(1) = 0.692, p = 0.406

Parents 434(38.54%) 264(35.58%) χ2(1) = 1.555, p = 0.212

Higher education 763(67.76%) 483(65.09%) χ2(1) = 1.316, p = 0.251

Frontiers in Psychology | www.frontiersin.org 5 January 2022 | Volume 12 | Article 627575275

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


fpsyg-12-627575 January 6, 2022 Time: 14:5 # 6

Karl et al. The Health Beliefs Model and COVID-19

scale was previously used to measure the following belief
dimensions (Hartley et al., 2018): Perceived susceptibility to the
illness (four items, one item was excluded in our study due
to differential translations in Romania and Italian), perceived
severity of the illness (eight items), perceived benefits of
preparing against the illness (three items), perceived barriers to
preparation (five items), perceived self-efficacy (four items). The
complete list of items is available in the Appendix, while the
reliability of the individual measures in Romania and Italy are
presented in Table 2.

Health Behavior
To assess participants behavior we asked them about their
adoption of 8 commonly recommended prevention behaviors at
the time of our study (Washing hands, cleaning surfaces with
alcohol regularly, etc.). Participants answered on a 1–7 scale. The
reliability of all measures [including ω, GLB as alternatives to
αααα (Trizano-Hermosilla and Alvarado, 2016)] can be found
in Table 2 and correlations between the health belief facets in
Table 3.

Demographics
We included the following demographics: age, gender
(0 = female, 1 = male), student (0 = no, 1 = yes), medical
studies undertaken (0 = no, 1 = yes), in a relationship (0 = no,
1 = yes), parent (0 = no, 1 = yes), higher degree (0 = No, 1 = Yes),
and chronic patient (0 = no, 1 = yes).

Statistical Analysis
First, we assessed the equivalence of the health beliefs scale
across Romania and Italy, by using confirmatory factor analysis
in an attempt to identify a unique, and invariant model in both

samples. Considering that the Romanian sample was larger than
the Italian sample, first, we identified the best-fitted model in
Romania that was then fitted across both samples. We assessed
whether the model shows a similar structure across samples,
tested for metric equivalence (similarity of loadings) and scalar
invariance (similarity of intercepts) (Fischer and Karl, 2019).

Second, to test whether endorsement differed across
behaviors and countries we fitted a General Linear Model in
which endorsement was predicted by behavior, country, their
interaction (to test for differential effectiveness across the two
sample locations), and a random effect for participants.

Third, we tested the effect of demographics and health beliefs
on prevention behaviors by using a multi-group path model, in
which each behavior was predicted by the observed health belief
variables and the demographics. We subsequently constrained all
regression paths to be equal for Romania and Italy to increase
the parsimony of the model and allow for easier interpretation
(Fischer and Karl, 2019). A separate model in which we used
the full latent model is reported in the Supplementary Material
on the OSF. Overall, the results were comparable, with the
major differences being that the path between latent perceived
benefits and disinfecting surfaces did no longer significantly differ
between countries, but the path between latent perceived barriers
and washing hands did vary between countries.

RESULTS

Model Equivalence Across Countries
The model in Romania showed good fit (CFI = 0.916,
RMSEA = 0.060 [0.057, 0.064], SRMR = 0.066) after we
introduced a covariance between the three severity items “When

TABLE 2 | Reliability of the individual measures in Romania and Italy along with the corresponding 95% confidence intervals.

Measure α ω

Romania| Italy Romania| Italy

Susceptibility 0.780[0.759, 0.801]| 0.814[0.792, 0.836] 0.794[0.775, 0.813]| 0.830[0.811, 0.850]

Severity 0.878[0.867, 0.889]| 0.879[0.866, 0.892] 0.869[0.857, 0.882]| 0.860[0.845, 0.876]

Benefits 0.524[0.482, 0.566]| 0.862[0.845, 0.879] 0.537[0.493, 0.581]| 0.862[0.845, 0.880]

Barriers 0.751[0.729, 0.772]| 0.634[0.600, 0.669] 0.750[0.726, 0.773]| 0.638[0.598, 0.679]

Self-efficacy 0.870[0.858, 0.883]| 0.790[0.766, 0.814] 0.871[0.858, 0.883]| 0.793[0.768, 0.817]

Values are listed as Romania| Italy.

TABLE 3 | Correlation of the health belief facets in Romania and Italy.

Measure N M SD 1 2 3 4

Romania| Italy Romania| Italy Romania| Italy Romania| Italy Romania| Italy Romania| Italy Romania| Italy

Self-efficacy 1126| 742 6.04| 4.74 1.03| 1.37

Susceptibility 1126| 742 3.41| 3.19 1.3| 1.28 0.06*| 0.19**

Benefits 1126| 742 5.41| 5.51 1.18| 1.45 0.41**| 0.50** 0.08*| 0.22**

Barriers 1126| 742 1.95| 1.92 1.07| 0.91 −0.33**| −0.01 0.14**| 0.18** −0.09**| −0.03

Severity 1126| 742 3.29| 3.47 1.5| 1.4 0.02| 0.23** 0.34**| 0.40** 0.17**| 0.37** 0.27**| 0.15**

Values are listed as Romania| Italy; *p = 0.05, **p = 0.01, ***p = 0001.
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I think of Coronavirus, my heart starts beating faster” and “I am
afraid to think about Coronavirus,” “The thought of getting sick
with Coronavirus scares me” (indicating the possible presence
of an anxiety factor in the severity measure) and between
the self-efficacy items “I know how to adopt a preventative
behavior when it comes to getting sick with Coronavirus” and
“I am confident that I can properly adopt a preventive behavior
regarding Coronavirus disease.”

We subsequently fitted this model across both samples and
found good configural fit, as well as metric invariance but not
scalar invariance (see Table 4). This is a first important outcome
from a cultural perspective; individuals in the two samples
perceived and interpreted the constructs in a similar manner.
Overall, this indicates that the current measurement model of
the HBM works sufficiently well to explore the relationship
with other variables across countries, but we are not in a
position to compare mean differences with this measure, but only
relative endorsement of perceptions (e.g., profiles). A conceptual
representation of the model is shown in Figure 1 and all
item loadings constrained across countries can be found in
Supplementary Table 1.

Prevalence of Health Behaviors Across
the Two Samples
Overall, we found significant differences based on country
[F(1,14928) = 10, 538.26, MSE = 3.27, p < 0.001], behavior
[F(7,14928) = 22.57, MSE = 3.27, p < 0.001], and their interaction
[F(7,14928) = 19.43, MSE = 3.27, p < 0.001]. In Romania
the three most endorsed behaviors were: Avoiding contact with
individuals that show respiratory symptoms, not touching one’s
face, and calling emergency lines when experiencing fevers

or coughs. The least endorsed behaviors in Romania were:
Disinfecting surfaces, not taking non-prescribed medicine, and
washing hands. In Italy the three most endorsed behaviors
were: Covering one’s mouth/nose while sneezing our coughing,
washing hands, and avoiding contact with individuals that show
respiratory symptoms. The least endorsed behaviors in Italy were:
Only using PPE when necessary, Calling emergency lines, and
disinfecting surfaces (we show the results for both countries in
Figure 2).

The Effect of Demographics on
Prevention Behaviors
We fitted a model in which the health beliefs predicted the
individual behaviors, with the paths constrained across countries
with a MLM estimator. The model showed excellent fit to the
data (CFI = 0.99, RMSEA = 0.031 [0.024, 0.037], SRMR = 0.03).
To investigate country differences, we examined the expected
χ2 change for each path if it would be released and estimated
separately across countries. We selected the path with the
highest expected χ2 change in the fully constrained model and
subsequently adjusted all other p-values using a Bonferroni
correction based on the number of previously selected paths.
Overall, we released 7 paths. The following paths were released
in this order:

(1) Path between covering mouth when sneezing and self-
efficacy (χ2 = 13.994, padj < 0.001),

(2) Covering mouth when sneezing and perceived benefits
(χ2 = 13.335, padj < 0.001),

(3) Disinfect surfaces and perceived benefits (χ2 = 13.222,
padj < 0.001),

TABLE 4 | Model fit across levels of equivalence.

CFI RMSEA SRMR 1 CFI 1 RMSEA Interpretation

0.912 0.063[0.060] 0.066 Configural equivalence, structure comparable

0.907 0.063[0.061, 0.066] 0.069 0.005 −0.001 Metric equivalence, loadings and relationships/correlations comparable

0.811 0.089[0.086, 0.091] 0.095 0.096 −0.025 No scalar equivalence, means not comparable

FIGURE 1 | Conceptual model of the final CFA structure.
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FIGURE 2 | Self-reported practice of behaviors aimed at reducing the spread of COVID-19. All error bars represent 95% CI corrected for within-subjects
comparisons. All behaviors were standardized within participants and normalized across countries to increase the interpretability.

(4) Disinfect surfaces and self-efficacy (χ2 = 9.207,
padj = 0.008),

(5) PPE usage and perceived benefits (χ2 = 8.965, padj = 0.015),
(6) Washing hands and age (χ2 = 8.389, padj = 0.024), and
(7) Washing hands and parental status (χ2 = 7.989,

padj = 0.035). We report all constrained and unconstrained paths
in Table 5 and show a conceptual representation of the model in
Figure 3.

Focusing on the demographic effects that were similar
across countries, only gender, medical studies background, and
relationship status showed significant effects. Male participants
(compared to female participants) were less likely to wash their
hands B = −0.128[−0.221, −0.035], p = 0.007, not touch their
faces B = −0.213[−0.342, −0.085], p < 0.001, to cover their
mouth when sneezing B = −0.106[−0.196, −0.015], p = 0.022,
not take non-prescribed medicine B = −0.25[−0.384, −0.116],
p < 0.001, and disinfect surfaces B = −0.214[−0.344, −0.084],
p = 0.001. In contrast, participants in a relationship (compared
to single participants) were more likely to not take unprescribed
medicine B = 0.159[0.024, 0.294], p = 0.021 and disinfect surfaces
154[0.021, 0.287], p = 0.023. Finally, participants with medical
studies background were more likely to avoid individuals with
respiratory illnesses B = −0.306[−0.466, −0.146], p < 0.001.

The Effect of Health Beliefs on
Prevention Behaviors
Regarding the individual components of HBM we found that
perceived self-efficacy was a significant predictor of all behaviors.
It was the only part of the model that consistently emerged
as a significant predictor for each recommendation. It was

also the strongest predictor in absolute terms (examining
the size of the unstandardized path coefficients). Concerning
differences between samples, self-efficacy was a significantly
stronger predictor for covering one’s mouth when sneezing in
Italy compared to Romania, but disinfecting surfaces was more
strongly associated with self-efficacy in Romania compared to
Italy. Perceived benefits also significantly predicted all behaviors
in Romania (and all but two of the behaviors in Italy), but
the relative strength of the relationship was weaker compared
with perceived self-efficacy. Concerning the differences between
the two samples, perceived benefits were again more strongly
related to covering one’s mouth when sneezing in Italy
compared to Romania; whereas benefits were not significant
to disinfecting surfaces in Italy and was significantly and
substantively correlated with perceived benefits in Romania.
Finally, the use of protective equipment only when needed was
associated with benefits in Romania, but not in Italy. Perceived
barriers and severity significantly correlated with four of the
behaviors with about equal strength: washing hands, avoiding
individuals with respiratory infections, not touching one’s face
and calling emergency lines when feeling ill. In addition, severity
was positively associated with disinfecting surfaces, but perceived
barriers were not. The only belief in the HBM that did not
correlate with any behaviors after controlling for the other beliefs
was susceptibility.

Exploration of Mediation Models
As highlighted by a reviewer, the revised HBM includes
mediation effects of demographic variables on health behaviors
via the main HBM variables (Glanz et al., 2008; Jones et al., 2015).
In other words, demographic effects such as age or gender should

Frontiers in Psychology | www.frontiersin.org 8 January 2022 | Volume 12 | Article 627575278

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


fpsyg-12-627575
January

6,2022
Tim

e:14:5
#

9

K
arletal.

The
H

ealth
B

eliefs
M

odeland
C

O
V

ID
-19

TABLE 5 | Model Results for the SEM path-model across countries.

Washing hands Avoid individuals
with respiratory

infections

Not touching face Covering mouth
when sneezing

Not taking
unprescribed

medicine

Disinfecting
surfaces

Only using PPE
when necessary

Calling
emergency lines
when feeling ill

Age 0.002
[−0.005, 0.009]|

0.007
[−0.001, 0.015]

0
[−0.007, 0.006]

0.003
[−0.004, 0.01]

0
[−0.006, 0.006]

0.005
[−0.002, 0.012]

0.005
[−0.003, 0.012]

0.005
[−0.005, 0.015]

0
[−0.009, 0.009]

Male −0.128
[−0.221, −0.035]**

−0.049
[−0.165, 0.068]

−0.213
[−0.342, −0.085]**

−0.106
[−0.196, −0.015]*

−0.25
[−0.384,

−0.116]***

−0.214
[−0.344, −0.084]**

−0.128
[−0.287, 0.031]

−0.159
[−0.321, 0.003]

Relationship 0.069
[−0.016, 0.153]

0.024
[−0.088, 0.137]

0.057
[−0.068, 0.182]

−0.001
[−0.085, 0.082]

0.159
[0.024, 0.294]*

0.154
[0.021, 0.287]*

0.044
[−0.127, 0.214]

0.13
[−0.045, 0.304]

Parent −0.044
[−0.154, 0.066]|

0.068
[−0.108, 0.244]

−0.014
[−0.139, 0.111]

−0.079
[−0.224, 0.066]

0.052
[−0.049, 0.153]

0.017
[−0.136, 0.169]

−0.076
[−0.227, 0.075]

−0.043
[−0.259, 0.172]

0.026
[−0.177, 0.23]

Education 0.059
[−0.045, 0.162]

−0.06
[−0.187, 0.066]

0.042
[−0.088, 0.173]

0.02
[−0.078, 0.118]

0.015
[−0.133, 0.163]

−0.084
[−0.223, 0.055]

−0.07
[−0.245, 0.105]

−0.098
[−0.269, 0.073]

Chronically Ill −0.011
[−0.134, 0.113]

−0.056
[−0.192, 0.081]

−0.096
[−0.252, 0.059]

−0.09
[−0.212, 0.032]

−0.028
[−0.191, 0.136]

−0.116
[−0.275, 0.043]

−0.194
[−0.412, 0.024]

−0.061
[−0.288, 0.166]

Studied medicine −0.078
[−0.179, 0.024]

−0.306
[−0.466,

−0.146]***

0.025
[−0.115, 0.166]

−0.023
[−0.101, 0.056]

−0.036
[−0.194, 0.123]

0.078
[−0.081, 0.237]

−0.218
[−0.452, 0.015]

−0.153
[−0.374, 0.069]

Current student 0.087
[−0.027, 0.201]

−0.029
[−0.173, 0.114]

0.117
[−0.035, 0.269]

−0.005
[−0.118, 0.109]

−0.03
[−0.204, 0.144]

−0.075
[−0.238, 0.087]

0.004
[−0.203, 0.212]

0.045
[−0.164, 0.254]

Barriers −0.059
[−0.114, −0.005]*

−0.058
[−0.116, −0.001]*

−0.07
[−0.136, −0.004]*

−0.033
[−0.078, 0.013]

−0.067
[−0.134, 0.001]

−0.041
[−0.102, 0.02]

−0.054
[−0.134, 0.026]

−0.085
[−0.161, −0.009]*

Benefits 0.058
[0.017, 0.1]**

0.077
[0.03, 0.123]**

0.093
[0.038, 0.147]***

0.045
[0.012, 0.079]**|

0.095
[0.029, 0.161]**

0.064
[0.004, 0.123]*

0.143
[0.07, 0.217]***|

0.038
[−0.03, 0.105]

0.218
[0.131, 0.304]***|

0.066
[−0.013, 0.145]

0.099
[0.032, 0.165]**

Severity 0.038
[0.016, 0.06]***

0.064
[0.03, 0.099]***

0.065
[0.026, 0.104]**

0.018
[−0.003, 0.039]

−0.011
[−0.052, 0.031]

0.097
[0.052, 0.142]***

0.025
[−0.029, 0.08]

0.086
[0.026, 0.146]**

Self-efficacy 0.19
[0.121, 0.259]***

0.212
[0.142, 0.282]***

0.222
[0.148, 0.296]***

0.126
[0.061, 0.191]***|

0.197
[0.116, 0.278]***

0.194
[0.119, 0.27]***

0.228
[0.14, 0.317]***|

0.167
[0.083, 0.251]***

0.192
[0.108, 0.277]***

0.149
[0.065, 0.233]***

Susceptibility −0.011
[−0.042, 0.019]

0.009
[−0.033, 0.051]

−0.003
[−0.049, 0.043]

−0.013
[−0.043, 0.018]

0.026
[−0.025, 0.076]

−0.016
[−0.062, 0.03]

−0.02
[−0.079, 0.04]

−0.014
[−0.079, 0.05]

All values are unstandardized B with 95% confidence intervals. Values that are unconstrained across countries are reported as Romania| Italy and are reported in italics; *p = 0.05, **p = 0.01, ***p = 0.001.
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FIGURE 3 | Conceptual representation of the path-model with all behaviors entered simultaneously.

only influence health behavior via central variables within the
HBM. We explored these options in our data and provide full
results in the Supplementary Material. We set up independent
models in each sample. The demographic variables of age, gender
and medical background were included as exogeneous variables.
The core variables of the HBM (perceived susceptibility to
the illness, perceived severity of the illness, perceived benefits,
perceived barriers, and perceived self-efficacy) were included
as potential mediators. The behavioral items were included
as outcomes. A full description of our analytical procedure
is also included in the Supplementary Material. The main
results from this exploration suggested that: (a) gender effects on
washing hands, avoiding individuals with respiratory infections,
not touching one’s face and disinfecting surfaces were mediated
by perceived severity (with males reporting lower intentions to
perform the behavior mediated via reduced severity) and these
effects were not statistically different across the two samples; (b)
age effects on all behaviors were mediated by perceived benefits
in Romania, but (c) not in Italy. Older Romanians were more
likely to perform these behaviors and this was mediated via
greater perceived benefits. There were also weaker indirect effects
of age on all behaviors via self-efficacy, with older individuals
more likely to perform behaviors via greater self-efficacy. Finally,
individuals with a medical background were more likely to
perform these protective behaviors. The relation was mediated
via greater self-efficacy, irrespective of sample background.
Medical background was also positively related to washing hands,
not touching ones face, covering the mouth when sneezing,
not taking unprescribed medicine and calling emergency lines
via perceived benefits, again irrespective of sample. Therefore,

perceived benefits and self-efficacy appear to be better mediators
of age and medical background demographics, while perceived
severity mediated the effects of gender on preventive behaviors.
Full information is provided in the Supplementary Material.

DISCUSSION

The goal of our study was to use tools from cultural psychology
to examine the Health Belief Model during the COVID – 19
pandemic in two samples that are characterized by different
levels of infection and differential emphasis of survival vs. self-
expression values. First of all, we found that the core variables
of the HBM were perceived similarly in the two cultural
contexts, but there were baseline differences that preclude direct
comparisons between the two samples. This is a first crucial step
in any cultural analysis as the outcomes of this analysis determine
how results can be interpreted (Fontaine, 2011). In our case, we
can safely compare the effectiveness of the model across the two
contexts, but we cannot directly compare the base rates.

We found that there was no single behavior that was widely
adopted in both samples. At the time of our study, there was
still no strong consensus in the literature on specific protective
behaviors, beyond increased personal hygiene and covering one’s
face when sneezing. Not surprisingly, given the diversity of
medical opinion, our participants reported a number of diverse
behaviors and there was no clear and consistent pattern across
both samples. Romanian people received daily updated news
from the media on the progress of the epidemic in China and
then in Italy. Given the cultural preoccupation with security,
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this seems to have stimulated greater adoption of preventive
behaviors prior to the start of the epidemic in their country. In
turn, the adoption of preventive behaviors may have contributed
to slowing the spread of the epidemic, avoiding the rapid
increases experienced in Italy. Although we cannot directly
compare the individual behavior items, the overall means were
much higher in Romania compared to Italy. This may be
driven by the combination of a cultural orientation emphasizing
security with the news of the negative impact of the pandemic
in nearby Italy.

The exploration of individual differences is important within
a cultural psychology perspective (Wang, 2016). We found that
women overall were more likely to adopt protective behaviors.
These patterns are in line with the overall pattern reported in
the literature, suggesting that men are more likely to take risks
and less likely to seek medical help compared to women (Byrnes
et al., 1999; Nam et al., 2010). Age influenced health behaviors via
perceived benefits and self-efficacy in Romania, but not in Italy.
Older individuals are typically more strongly acculturated (Taras
et al., 2010), suggesting that cultural dynamics on behaviors via
salient health perceptions may more strongly operate in Romania
vs. Italy. This is in line with recent evidence of differential norm
strength in the context of the pandemic (Fischer and Karl, 2021;
Gelfand et al., 2021).

Theoretical Implications
We explicitly tested the properties of current HBM instruments
across two cultures. Any cultural exploration depends on the
validity of the data (Fontaine, 2011; Smith et al., 2013; Wang,
2016). Our model overall fitted well across both samples and the
association between individual items and the overall constructs
was comparable. From a cultural perspective, this implies that
individuals have comparable conceptualizations of salient health
beliefs in these two contexts.

When examining the specific patterns, we found that
perceived self-efficacy – that is the belief of being able to
successful protect oneself from being infected – was the most
consistent and strongest statistical predictor of health behaviors.
This supports general findings in the wider psychological
literature that self-efficacy is crucial for understanding behavior
and behavior change (Rosenstock et al., 1988; Wang and Zhang,
2016). The second most consistently associate health belief was
perceived benefit. This fits with the larger literature (Bond et al.,
1992) and implies that individuals are more likely to adopt
preventive behaviors that are seen as beneficial for individuals.
Perceived barriers and severity also showed some effects in both
samples, but overall were less strongly associated. In contrast,
perceived threat may not be sufficient to motivate behavior in the
absence of a belief to be able to protect oneself through adopting
effective measures. These results align with the findings of Janz
and Becker (1984) who researched the effectiveness of health
beliefs on the adoption of preventive behaviors in a wide variety
of contexts. However, the absence of a threat effect needs to be
more thoroughly investigated, including in longitudinal studies.

Concerning cultural differences in the strengths of
associations, we found relatively few differences compared
to the largely consistent patterns for the HBM variables across

the various behaviors. On one hand, the two settings share
many cultural features, with the major difference being along
the survival vs. self-expression value dimension. For the Italian
sample, it seems that salient behaviors (covering one’s mouth)
were better predicted by perceived efficacy and benefits; whereas
the least endorsed behavioral actions were less well predicted
by these HBM variables. These findings align with previous
literature showing that how HBM factors relate in terms of
weights and predictive power may vary with target behaviors
(Abraham and Sheeran, 2005), and that some HBM factors can
be more effective than others in explaining adherence to specific
behaviors in concrete interventions (LaBrosse and Albrecht,
2013; Jones et al., 2014). Our pattern suggests that health belief
variables are better predictors of individually focused, but more
frequent behaviors in the Italian context. This may align with
the self-expression values that are comparatively more salient
in Italy – individuals perform those behaviors that can be easily
performed and are seen beneficial and easy to perform for the
individual. In contrast, in our Romanian sample disinfecting
surfaces were among the least endorsed behaviors but were
also somewhat better predicted by health beliefs compared to
our Italian sample. Given the greater concern with security in
Romanian society, the beliefs of the effectiveness of this behavior
may have led to this stronger behavioral association.

These patterns suggest that normatively shared beliefs within
a population are important for understanding the adoption of
health behaviors, which have follow-on effects for the larger social
and cultural system (Daniel et al., 2021; Fischer et al., 2021). As
we have seen in the first stages of the pandemic in Northern Italy,
the impact of the pandemic on social and cultural conditions due
to extended lockdowns may be substantive.

Looking more broadly at the emerging patterns in different
contexts, our findings concur with emerging findings using the
HBM in other countries. The HBM dimensions were correlated
with preventive behavior in India, however, the infection risk
as perceived by the respondents was not the same as actual risk
(Jose et al., 2021). Focusing on individual differences, research in
Brazil showed gender, income and health status effects on the link
between both perceived susceptibility and severity on preventive
behavior (Costa, 2020, p. 202). An Iranian study on adult
population found that after controlling for gender and residence,
the strongest predictors of preventive behavior against COVID-
19 were perceived barriers, perceived self-efficacy, fatalistic
beliefs, and perceived interests (Shahnazi et al., 2020), whereas
a second Iranian study conducted with adolescents found that
the strongest predictor of COVID preventive behavior was self-
efficacy (Fathian-Dastgerdi et al., 2021). A Chinese study found
that HBM variables were correlated with preventive behavior
but that the magnitude of correlations were small (Tong et al.,
2020). In Ethiopia, self-efficacy, perceived benefits, perceived
barriers, and perceived susceptibility of COVID-19 as well as
cues to action correlated with preventive behaviors (Tadesse
et al., 2020; Yehualashet et al., 2021). Together with these other
studies, our research suggests that HBM is a useful framework,
but the variability also implies that cultural dynamics play a
role and need greater attention. Possible candidates for further
exploration include social axioms (e.g., Tong et al., 2020),
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personality dynamics (Nowak et al., 2020; Fischer et al., 2021),
and the role of emotions in the cultural shaping of COVID-19
narratives (Chentsova-Dutton, 2020).

Practical and Managerial Implications
A fact that clearly emerges from the study is that the greater
awareness of the severity of COVID-19 correlates with more
prudent behavior by the population. This has significant
implications for information policies regarding the development
of a pandemic with serious consequences such as COVID-19. In
the case of Italy, some mistakes were made, since communication
policies to the population were initially contradictory: on the
one hand, people were invited to follow preventive behavior,
on the other, they were encouraged not to abandon normal
habits due to the risk of a slowdown in several economic
sectors (especially travels, restaurants, and retailing) (De Blasio
and Selva, 2021). For example, on February 27, the mayor of
Milan launched an advertising campaign on social networks
entitled “Milan doesn’t stop,” with famous people depicted while
drinking in a bar. This means that in the face of a pandemic of
proven serious threat, communication by the authorities must be
clear and unambiguous, giving priority to the safety of people
before safeguarding economic interests. To instill optimism in
such situations can be deleterious, and communication should
emphasize the risks rather than understate them. Our results
suggest that we need different emphasis in the contents of
the communication (as relevant within HBM). In particular,
the content of health communications may aim to emphasize
perceived efficacy especially in contexts where efficacy beliefs
are weaker, but communicators may also consider the perceived
degree of threat posed by the disease. In addition, the source
of health communication should be appropriate to the cultural
context (for an example highlighting the role of religious leaders
see: Osei-Tutu et al., 2021a). In Italy, the initial high confidence in
the national healthcare system may have led to underestimation
of the risks of the pandemic, and this suggests that in the
face of diseases with unknown seriousness and harmfulness, it
is important to adopt a prudent attitude by emphasizing the
potential dangers rather than downplaying them.

LIMITATIONS

One clear limitation of our current study is the convenience
nature of our sample. A further limitation is the self-reported
nature of the behaviors, which might be susceptible to response
bias and reference group effects (Heine et al., 2002). The
means on all measures were consistently higher in Romania
compared to Italy. This pattern may suggest some ceiling
effects in the former country compared to the latter and
possible reference group effects (Heine et al., 2002). The disease
context may influence both behavioral compliance rates and the
perceptions of compliance rates which influences self-reports
of the behavior. Absent more objective indicators, we cannot
disentangle response set and substantive processes. A third
limitation is that the countries followed different communication
strategies about preventive behavior. This is of theoretical

importance because it may trigger action cues which has been
discussed as a moderator of HBM. We focus on the direct effects
of the HBM in our study, yet these effects might be modulated by
specific cues to action, which could be explored in future research.
A fourth limitation from a cultural comparative perspective is
that we did not include specific measures of cultural values.
Unfortunately, the rapidly developing situation during the early
stages of the pandemic together with pragmatic constraints on the
number of instruments that could be included in an online study,
we were unable to include measures of cultural values. Future
studies on the HBM including measures of cultural values and
norms are highly encouraged. Related to this point, our approach
was focused on beliefs by individuals in two specific contexts,
which does not allow a differentiation of individual vs. group-
level normative processes within the context of these behaviors.
Future research clearly needs to start examining the intersection
between individual and group-level processes (for one possible
example using sample level processes, see Fischer and Karl, 2021).
Finally, in our current study we focus on cognitive factors as part
of the HBM, it is nevertheless likely that emotional and affective
responses to COVID-19 shape individuals prevention behavior
which could be examined as potential moderators or mediators
in future studies (Daniel et al., 2021; Fischer et al., 2021).

Despite these limitations, our paper provides a snapshot of
the endorsement of health behaviors in the acute context of the
COVID – 19 crisis. It is important to gain insights into health
behavior at the moment when those behaviors are crucial for
containing further spread of the virus. The results imply that
self-efficacy is an important contributor but also point to the
importance of the perceived severity of the infection at the time
of measurement. With only two samples measured at a single
time point, it is not possible to disentangle time and context
effects, especially considering that Italy and Romania varied
in both central cultural values and severity of the pandemic.
Future studies with more measurement points over time or a
larger number of study sites that vary systematically in cultural
orientations and include measures of cultural values and norms
would be informative for examining the impact of disease context
on the adoption of health behaviors.

CONCLUSION

Overall, our study shows that the Health Belief Model can be
used to understand what beliefs are associated with reporting
appropriate health behaviors. At a practical level, this opens
up important avenues for potential intervention programs
for increasing adaptive health behaviors in early stages of a
pandemic. The results show the importance of increasing self-
efficacy and perceived benefits in order to convince people to
take actions to limit the spread of a new virus. From a cultural
psychology perspective, the relative divergence for some of the
variables also points to the need to study how individual health
belief facets vary across countries and behaviors. We found
that core constructs within the HBM were perceived similarly
across these two contexts, but that means could not be directly
compared. This highlights the importance of examining HBM
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more carefully across different cultural, social and economic
contexts and the need to tailor interventions and communication
about preventive measures to the specific context.
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Responses to the COVID-19 pandemic prompted people and institutions to turn to online 
virtual environments for a wide variety of social gatherings. In this perspectives article, 
we draw upon our previous work and interviews with Ghanaian Christian leaders to 
consider implications of this shift. Specifically, we propose that the shift from physical to 
virtual interactions mimics and amplifies the neoliberal individualist experience of abstraction 
from place associated with Eurocentric modernity. On the positive side, the shift from 
physical to virtual environments liberates people to selectively pursue the most fulfilling 
interactions, free from constraints of physical distance. On the negative side, the move 
from physical to virtual space necessitates a shift from material care and tangible 
engagement with the local community to the psychologization of care and pursuit of 
emotional intimacy in relations of one’s choosing—a dynamic that further marginalizes 
people who are already on the margins. The disruptions of the pandemic provide an 
opportunity to re-set social relations, to design ways of being that better promote 
sustainable collective well-being rather than fleeting personal fulfillment.

Keywords: COVID-19, interpersonal contact, pandemic innovations, relationality, virtual interaction

INTRODUCTION

Observers have noted that the pandemic and response have accelerated the pace of developments 
that were already in motion before the pandemic (Roy, 2020). One of these developments 
concerns the technological mediation of social interaction. Although cultural innovations from 
writing to the telephone have increased the capacity of people to interact at a distance, responses 
to the pandemic prompted people and institutions to turn to online virtual environments for 
a wide variety of social gatherings: from work meetings to play dates, academic lectures to 
fitness classes, and religious services to nightclub outings. In this paper, we  draw on theory 
and research in cultural psychology to consider possible consequences of this development 
for the experience of relationality.

The theoretical framework that informs our observations proposes that everyday life in 
Eurocentric global modernity promotes an experience of abstraction from context, freedom 
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from constraint, and relational mobility—perceptions about 
opportunities and choice to form as well as terminate personal 
relationships (Yuki et al., 2007; Yuki and Schug, 2012)—associated 
with neoliberal individualist modes of being (Adams et  al., 
2019). At first glance, it might seem obvious that lockdown 
restrictions and confinement to social bubbles would limit 
mobility. This is especially true if one thinks of mobility in 
terms of movement across space or opportunities for physical 
encounters with other people. However, there is a somewhat 
paradoxical way in which the move to online virtual space 
increases relational mobility, in the sense of both opportunities 
for interaction and choice of interaction partners. Given that 
one must do social interactions or join events online, geographic 
distance poses few constraints. For example, the pandemic has 
likely enabled many readers in academic settings to attend 
webinars or lectures to which they only had access because 
restrictions on physical gatherings caused distant institutions 
to conduct these activities online. Similarly, a teenage child 
of one of the authors now spends more time in virtual social 
interaction with friends in Germany, Malaysia, and Canada 
than they do tangible social interaction with classmates from 
their secondary school who live around the corner. Simply 
put, interactions in the virtual world have qualities associated 
with cultural ecologies of neoliberal individualism and the 
corresponding experience of abstraction from place and high 
relational mobility (Adams et  al., 2019). Our previous work 
has considered implications of such cultural ecologies for the 
experience of relationality.

One way to think about these consequences is to consider 
implications of mobility and abstraction from place for the 
construction and experience of interpersonal contact. An 
authoritative source defines the primary meaning of the English 
word contact as “union or junction of surfaces” (Merriam 
Webster, 2020) and it traces the etymological origins to Latin 
roots that have connotations of physical touch. Secondary 
meanings of contact refer to more contemporary connotations 
of association, relationship, communication, or connection between 
separate entities. It is plausible that these etymological shifts 
from primary to secondary meanings of contact corresponded 
to historical shifts as technological innovations enabled 
interpersonal interaction from a distance. For much of human 
history, interpersonal interaction required co-presence, with 
people necessarily restricted to interactions with others with 
whom they were within sight or shouting distance. Beginning 
with writing or other forms of communication through material 
symbols and then taking on a more interactive quality with 
the advent of telephones, technology made possible interpersonal 
interaction at a distance between people who were not co-present. 
These technologies enabled people to initiate contact or stay 
in figurative touch with people who were too distant for 
literal touch.

Associated with this shift from literal to figurative contact 
are consequences for the materiality of relationship (Esiaka 
and Adams, 2020). The abstraction of social interaction from 
place implies a shift in the activity of sharing such that it 
becomes less about joint participation in a common tangible 
experience and more about simultaneous interaction in parallel 

experiences linked through verbal exchange about the experience 
(see Mesquita, 2001, for a similar perspective with respect to 
cultural variation in affordances for emotion experience). 
Likewise, the abstraction of social interaction from place 
associated with ecologies of high relational mobility implies a 
shift in performance of care away from tangible forms of 
material assistance to verbally mediated emotional support 
(Adams and Plaut, 2003; Adams and Kurtiş, 2015; Esiaka and 
Adams, 2020).

AN INVESTIGATION OF CHRISTIAN 
LEADERS IN GHANA

An opportunity to investigate questions about the cultural-
ecological foundations of social interaction arose in the context 
of an interview study of religious leaders that we were conducting 
in Ghana when the pandemic began. Health officials confirmed 
the first cases of COVID-19  in Ghana in March 2020. In 
response, the government of Ghana imposed a ban on all 
public gatherings, including mass gatherings for religious 
purposes, and instituted a partial lockdown in major cities 
(Ministry of Health, 2020). Given the centrality of religion 
and spirituality in everyday life for many African communities 
(Mbiti, 1969; Nwoye, 2015), we  were curious about the steps 
that religious leaders took to carry out their mission during 
a lockdown period that encompassed some of the most sacred 
holidays on the Christian calendar (e.g., Easter). Because of 
the lockdown, we  contacted potential participants through 
previous research contacts and referrals, and we  conducted 
interviews through phone calls between May 15, 2020 and 29, 
2020. We  ended data collection when the president of Ghana 
announced a partial lifting of restrictions on religious gatherings 
(Communications Bureau, 2020).

Participants were 14 Christian leaders (11 men and three 
women; age range 34–60 years; M = 45.86, SD = 8.81) who had 
been in positions between 5 and 32 years (M = 16.54, SD = 8.35). 
They served Christian congregations that ranged in size from 
50 to 600 people (M = 237.67; SD = 161.74) and were mostly 
based in urban communities (n = 11).1 We conducted interviews 
in a typical everyday mixture of English, the official language 
of Ghana, and Twi, a widely spoken Ghanaian language, 
depending on the preference of the participant. Among other 
prompts, we  asked participants what alternative arrangements 
they made to provide services to their members, how they 
contacted people who were unable to access the new alternatives, 
and what form they thought religious life would take after 
the government lifted restrictions.

1 We subsequently interviewed several Islamic clerics (n = 19) about their use 
of communication technology during the COVID lockdown. Consistent with 
observations from other settings (e.g., Akmaliah and Burhani, 2021; Kühle and 
Larsen, 2021), the Islamic clerics whom we  interviewed reported relatively 
scant adoption of communication technology, mostly limited to phone discussions 
and online posting of content rather than synchronous virtual gatherings of 
videoconferences.
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Pandemic Innovations
As a response to the ban, most participants in our study (12 
of 14) explicitly reported that they moved at least some activities 
online. These included conventional activities, such as posting 
prayer topics, but six participants reported that they livestreamed 
services for audiences who wished to view them synchronously 
(such as Facebook Live) or posted recordings of the services 
online (e.g., YouTube) for congregants to access at their 
convenience. The response of one man is particularly useful 
to illustrate the range of activities that different leaders reported:

We have been using the Facebook Live and some of the 
times too we  do voice messages on our WhatsApp 
platforms. So, Sunday service we do it online and then 
Wednesday and Friday we do it online and then we also 
have special MoMo number (for electronic Mobile 
Money transfers) that we  give to the members, 
encouraging them on our WhatsApp platforms to give.

The phrase “MoMo” refers to Mobile Money, a system for 
electronic funds transfers. In the absence of a physical service 
that would include opportunities for tangible donation (whether 
by passing around an offering basket or via more ostentatious 
displays of financial beneficence), this innovation provided a 
means for audience members to perform their duty of financial 
contribution to the church—a crucial activity for the survival 
of the organization about which the leaders we  interviewed 
had particularly pressing concerns.

Disadvantages of Virtual Interaction
It is perhaps noteworthy that the source of the preceding quote 
was the leader of an urban church in a relatively affluent 
neighborhood adjacent to the University of Ghana. The broad 
use of online affordances may be  a function of a congregation 
with a relatively high proportion of well-educated members 
who have the required technology and expertise. Indeed, 
participants noted problems with access as an important 
constraint or disadvantage of the move to online virtual 
interaction. Although internet usage and smartphone technology 
are widespread in Ghana—estimates suggest that about 80 
percent of the adult population in Ghana own a phone, and 
smartphone ownership is at 35 percent (Silver and Johnson, 
2018)—there are disparities in access. People with financial 
constraints cannot afford either the hardware or data units 
for online virtual interaction. Beyond financial constraints, a 
male participant noted other constraints.

I realized that some of them have children… [who] have 
this online phone. So, I call them and I ask them that 
they have to connect their parents to the network… 
There are those who are also using the Android but they 
are not inclined to technology, so I have to do series of 
video tutorials given to them. Many have these 
challenges. Some too are complaining they have it, but 
where they are located, the network does not allow them 
to hear the flow.

Even if people have the necessary equipment, network 
coverage is typically less widespread or dependable in rural 
areas than in urban areas. Moreover, even in settings with 
required equipment and network capabilities, expertise required 
for effective virtual engagement is typically lower among elders 
than youth. In these cases, one solution is a hybrid situation 
in which small groups of members, often from the same 
household or family, meet physically together in separate pods 
to join virtual services from a distance mediated by 
internet technology.

Besides inequality of access, another disadvantage of the 
move from physical to virtual meeting space concerns the 
depth and quality of social interactions. Some of the religious 
leaders in our study expressed dissatisfaction with the quality 
of online services. For example, a male preacher noted that,

When you are preaching without congregation, it’s not 
the same [when] you are preaching to the machine. The 
congregation, when you are preaching directly, it has 
some special impact because you are hearing the people. 
… That is the challenges (sic) you have.

As instructors of online classes can no doubt relate, this 
participant suggested that the experience of preaching to a 
virtual audience was less satisfying and perhaps less effective 
because it lacked the energy and feedback associated with the 
tangible audience participation. Emoticons announcing that an 
audience member finds a speaker’s joke humorous or symbols 
of hands clapping are a poor substitute for hearing tangible 
laughter or audience applause.

Our interviews with religious leaders did not provide an 
audience perspective on the experience of virtual religious 
gatherings, but participant observation and informal conversation 
suggest that many audience members again find them a poor 
substitute for the experience of physical gatherings.

There are few things more powerful than being in the 
presence of a Black gospel choir, its lead singer clapping 
and moving in rhythm testifying to the power of God. 
There are moments when the choirs and the preachers 
who follow can lift an entire congregation and transport 
it. They can fill the despairing with hope and the fearful 
with the courage to demand justice (McCauley, 2020).

This energy and tangible materiality of physical gatherings 
is difficult to reproduce in virtual gatherings, where “instead 
of choirs, we mumble along trying to harmonize with a virtual 
worship leader” (McCauley, 2020).

Advantages of Virtual Interaction
Despite disadvantages, participants also noted benefits of the 
move to virtual interaction, associated with freedom from 
place-based constraints that are directly relevant to the theoretical 
considerations that animated our investigation. One such benefit 
was an increase in the volume of participation, as a male 
participant described.
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What we have also realized is that, the online, you have 
a larger audience. Because in our church we are about, 
let us say 400. When you put the message on Facebook 
and other social media, you will find out that you have 
more than [that]. Sometimes by the close of the week 
we have about 1,000 [attendees].

Pandemic innovations meant that potential audience members 
were no longer constrained to attend services at a particular 
place and time, but instead were free to access services and 
other activities at a time and from a source of their choosing—
even activities based in  locales thousands of kilometers away. 
Participants noted that the convenience of virtual interaction 
resolved other barriers to attendance.

When it comes to the advantages too … those who are 
participating are very happy because they sit at the 
comfort of their homes, they are not late just like they 
come to church, they have to pick cars. This time they 
are able to participate early and they could hear 
everybody clearly if their network is okay.

Whereas physical interaction in standard services requires 
that people rise early to groom themselves and to negotiate 
uncertainties of traffic or public transportation, the relative 
convenience of virtual participation removed these barriers 
to attendance.

DISCUSSION

After the Ghanaian government eased restrictions on public 
gatherings, churches, and other places of worship resumed 
joint religious activities in physical space (albeit with strict 
protocols for disinfectant cleaning and social distancing). Yet, 
churches continued to conduct some activities in virtual space 
not only because of reduced capacity for physical attendance, 
but also because some members desire the option of virtual 
gatherings. More generally, the increased online presence spurred 
by the pandemic shows little sign of abating; some features, 
like affordances for virtual financial contributions, are likely 
to be  permanent innovations.

Even so, our purpose here is not to argue that pandemic 
innovations have fundamentally and irreversibly altered religious 
or social interaction practices. Instead, our purpose is to consider 
whether and how pandemic innovations amplify or set in high 
relief broader cultural changes that were already in motion. 
In particular, we propose that innovations for social interaction 
during the pandemic offer a window into broader changes in 
social relations associated with the neoliberal individualism of 
everyday life in the Eurocentric modern order. The experience 
of relational mobility and abstraction of social relations from 
context associated with both virtual space and cultural ecologies 
of neoliberal individualism means that people are free to connect 
with a greater number and wider range of interaction partners. 
The relatively frictionless character of these cultural ecologies 
means that people can shop around to find the most entertaining 

or most fulfilling religious or social interactions with a minimum 
of commitment, knowing that they can easily exit interactions 
or religious communities and search for new ones if the old 
ones are longer fulfilling or have become too burdensome.

Although this ability to “shop around” has potential benefits 
for individual optimization of satisfaction and fulfillment, it 
also has important costs. After all, the importance of choice 
as a determinant of social connections comes with a 
corresponding imperative to be  chosen (Plaut et  al., 2009). 
Social interactions that are insufficiently attractive or excessively 
burdensome—communities who have too little to offer or 
require too much cost and care—are at risk of abandonment 
as people exercise their options to find a better deal (Livingston, 
2019). This dynamic amplifies a shift away from the materiality 
of care (Coe, 2011) or tangible social interactions with family 
and local community toward the psychologization of care and 
emphasis on emotional intimacy in relations of one’s choosing 
(Salter and Adams, 2012; Esiaka et  al., 2020; Osei-Tutu et  al., 
2022). Whether for religious communities or individual people, 
the result of this dynamic is to exacerbate exclusion and 
inequality, to further marginalize those who are already on 
the margins.

Some authors have discussed the idea that “the pandemic 
is a portal” (Roy, 2020; see also Mbembe, 2020). This is not 
so much about prediction of the future as it is a call to reset: 
to recognize, to reflect on, and then to change destructive 
cultural-psychological habits. The pandemic-fueled migration 
of social life from physical to virtual interactions illuminated 
the benefits and costs of the neoliberal individualist emphasis 
on psychologization of care and emotional support, at the 
expense of tangible care and material support that characterizes 
relationality in the modern global order. With this knowledge 
in hand, we  have an opportunity to design forms of social 
interaction and relationality that strike a more appropriate 
balance between opportunities for personal fulfillment and 
practices that ensure sustainable collective well-being.
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