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Background: The coronavirus disease 2019 (COVID-19) pandemic and lockdown
might increase anxiety and depressive symptoms in most individuals. Health bodies
recommend several coping behaviors to protect against such symptoms, but evidence
on the relationship between these behaviors and symptoms mostly comes from
cross-sectional studies in convenience samples. We will conduct a prospective
longitudinal study of the associations between coping behaviors and subsequent anxiety
and depressive symptoms during the COVID-19 pandemic in a representative sample of
the Spanish general adult population.

Methods: We will recruit 1,000 adult participants from all autonomous communities of
Spain and with sex, age, and urbanicity distributions similar to those of their populations
and assess anxiety and depressive symptoms and coping behaviors using fortnightly
questionnaires and real-time methods (ecological momentary assessments) for 1 year.
The fortnightly questionnaires will inquire about anxiety and depressive symptoms
[General Anxiety Disorder-7 (GAD-7) and Patient Health Questionnaire-9 (PHQ-9)] and the
frequency of 10 potential coping behaviors (e.g., follow a routine) during the past 2 weeks.
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In addition, we will collect several variables that could confound or moderate these
associations. These will include subjective well-being [International Positive and Negative
Affect Schedule Short Form (I-PANAS-SF) and Satisfaction with Life Scale (SWLS)],
obsessive-compulsive symptoms [Obsessive Compulsive Inventory-Revised (OCI-RY)],
personality and emotional intelligence [International Personality Item Pool (IPIP) and
Trait Emotional Intelligence Questionnaire Short Form (TEIQue-SF)], sociodemographic
factors (e.g., work status, housing-built environment), and COVID-19 pandemic-related
variables (e.g., hospitalizations or limitations in social gatherings). Finally, to analyze the
primary relationship between coping behaviors and subsequent anxiety and depressive
symptoms, we will use autoregressive moving average (ARMA) models.

Discussion: Based on the study results, we will develop evidence-based, clear,
and specific recommendations on coping behaviors during the COVID-19 pandemic
and lockdown. Such suggestions might eventually help health bodies or individuals to

manage current or future pandemics.

Keywords: COVID-19, anxiety, depressive symptoms, coping behaviors, longitudinal study

INTRODUCTION

Worldwide, the coronavirus disease 2019 (COVID-19)
pandemic and subsequent lockdowns might increase anxiety
and depressive symptoms. Health bodies provided some
recommendations for coping with these symptoms (1). However,
most recommendations rely on experiences (e.g., individual
prison isolation) that are probably very different from the
current situation. The behaviors that may help a prisoner cope
with isolation may not aid the general population cope with
the pandemic and lockdown. Other recommendations rely
on previous research on epidemics, such as the severe acute
respiratory syndrome (SARS) epidemic in 2003 or the influenza
A pandemic in 2009 (2-5). For instance, Lau and colleagues
suggested that positive changes during the SARS epidemic, like
spending more time resting, relaxing, or exercising, protected
from the negative impacts of the epidemic (3). For other disasters
such as terrorist attacks, coping behaviors such as information
search and social support have played a role (6). We do not know
whether these recommendations apply or could have similar
effects in the current context.

Our central hypothesis is that certain “simple”
coping behaviors, such as following a healthy diet, or
exercise might protect from the adverse psychological
effects of the COVID-19 pandemic. Our objective is
to find these behaviors, with the final aim to create
evidence-based recommendations.

We must note that some research groups have already
conducted online surveys to investigate the subject (7). For
instance, in April 2020, we conducted a pilot survey of
5,000 Spanish adults 2 weeks after the government established
an official lockdown across the country (8). We found
that maintaining a healthy/balanced diet and not reading
news/updates about COVID-19 very often correlated with
lower levels of anxiety and depressive symptoms. Other studies
have also found significant associations between certain coping

behaviors and fewer mental health problems during the
pandemic (9, 10). One study found that anxiety symptoms may
mediate the relationships between the threat of COVID-19 and
coping behaviors (11). Other studies have reported negative
associations between physical activity and general negative
emotions, depression, loneliness, or stress (12, 13). And yet
others have reported positive associations between social media
exposure and anxiety and depression (14).

There are four general limitations in these previous studies.
First, most were cross-sectional, i.e., they mainly “correlated”
the frequency of behaviors and the severity of symptoms
during the same period. Thus, we cannot rule out reverse
causation (mistaking a cause for effect and vice versa). For
instance, we found that reading news/updates about COVID-19
correlated with increased anxiety. Still, it is uncertain whether
individuals first started reading news very often and afterward
got anxious, or the other way round, i.e., they got nervous, and
after that, they started reading news very often. Second, most
studies investigated a short period of the pandemic course. We
cannot discard that the relationships might differ depending on
whether the pandemic or the lockdown restrictions endure or
change. For instance, a longitudinal study in Wuhan residents
found that psychological well-being slightly improved after the
lockdown was lifted in early April 2020 (15), although the
pandemic was not over. Third, most studies inquired about
symptoms retrospectively, which might potentially increase
recall bias. Finally, most studies used convenience (and not
representative) samples.

To overcome these limitations, we will ask participants
to answer fortnightly questionnaires for 1 year using a
prospective longitudinal design. We aim to assess the association
between coping behaviors and subsequent anxiety and depressive
symptoms and whether these associations might change with
the COVID-19 pandemic and lockdown conditions. Besides,
we will also include ecological momentary assessments (EMA)
(16), close in time to experience to minimize recall bias. Finally,
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the sample will be more representative of the Spanish general
adult population.

METHODS AND ANALYSIS
Design

We will conduct an observational prospective, longitudinal study
in a sample with a demographic distribution like the Spanish
general adult population.

Recruitment

We will recruit a sample of 1,000 individuals who are willing to
answer online questionnaires every 2 weeks and EMA for 1 year.
The study’s target population will be the Spanish general adult
population, probably excluding individuals not fluent in Spanish
and individuals not reachable by social networks. Inclusion
criteria will be: (a) age > 18 years; (b) live in Spain; and (c)
have a mobile phone number or email address to receive our
notifications. Exclusion criteria will be: (a) fail to answer the
preliminary survey or the first online questionnaire; and (b) fail to
answer more than eight online questionnaires and/or more than
nine EMA during the follow-up.

The sample size estimation relies on the observation that
we could detect associations in our pilot study’s (8) interim
analyses when the sample size was still substantially smaller than
1,000. Thus, while we cannot provide exact sample size/power
estimations for the time-series analyses described later, we must
note that a sample size of 1,000 would allow the detection of small
Pearson correlations (r = 0.135) with 90% power after Bonferroni
correction for multiple testing (two outcomes x 10 behaviors).

Recruitment will follow a two-step strategy (Figure 1). First,
we will conduct a “pre-recruitment” step to create a pool of
potential participants (who will not have the Spanish population’s
demographic distribution because some groups will be over-
represented). Second, we will conduct a “sampling” step in
which, separately for different strata (see next paragraph), we will
randomly select several participants so that the final sample has a
demographic distribution like the Spanish population.

Similar to previous mental health epidemiological research
in the Spanish population (17), stratification factors will
include age group (18-34, 35-44, 45-54, 55-64, >65-year-old),
gender (binary), region (Spanish autonomous community), and
urbanicity. We selected these five age groups because each group
corresponds to ~7.5 million individuals (18-34 years: 8.6 million;
35-44 years: 7.3 million; 45-54 years: 7.5 million; 55-64 years:
6.3 million; >65 years: 9.3 million). For urbanicity, we will use
the municipality size threshold (<10,000 residents, vs. higher)
used in the UK Household Longitudinal Study, which Pierce et
al. used to assess the effects of urbanicity on mental health during
the pandemic (18).

Pre-recruitment

We will publicize the study on social networks, inviting
everyone to participate in a preliminary survey. To reach
heterogeneous society sectors, we will ask close and distant
acquaintances from varying ages and professions to invite close
and distant acquaintances from varying ages and occupations.

This preliminary survey will only include the informed consent,
the questions about the four stratification variables, the 16 anxiety
and depression items [General Anxiety Disorder-7 (GAD-7) (19)
and Patient Health Questionnaire-9 (PHQ-9) (11)], and the
preferred channel to receive communications [via Short Message
Service (SMS), email, or both]. We will inform the potential
participants that we will randomly select 1,000 individuals and
invite them to answer fortnightly questionnaires and EMA for
a year, receiving 140€ compensation at the end of the study.
We will highlight that only participants included in this second
step who complete >70% fortnightly questionnaires with <10%
missing answers per questionnaire and >70% EMAs will receive
the compensation.

Sampling

The number of participants selected from each specific stratum
will depend on the stratum’s weight and the overall differences
between the sample and the population. We have calculated a
“stratum-ideal” number of participants for each stratum that
ensures that the sample includes individuals from all strata, but
at the same time, larger strata in the population are larger in
the sample. However, we will recruit up to five more individuals
per stratum than this “stratum-ideal” number if their inclusion
reduces the statistically significant differences between the overall
sample and the population in age, sex, urbanicity, and region
(in this order of priority). To calculate the above “stratum-
ideal” number, we retrieved the demographic distribution of
the Spanish population from the National Statistics Institute
(20) and used the following iterative algorithm: (a) we first set
the size of each of the 350 sample strata to one participant;
(b) we divided the population strata sizes by the sample strata
sizes, obtaining the weight that we would apply to each stratum
in a weighted analysis; (c) we added one participant to the
stratum with the largest weight; (d) we went back to (b). We will
exclude those individuals who do not respond correctly to the
first questionnaire.

Follow-Up

We will contact the selected individuals by SMS and email. On
Fridays, Mondays, and following Wednesdays, we will either
confirm the participants that we have correctly received their
responses, inform them that their responses were incomplete
(>10% missing answers) or potentially inaccurate/inconsistent,
or remind them to answer the questionnaire.

We will use two strategies to detect potentially
inaccurate/inconsistent responses (i.e., indicators that the
participant may have paid low attention). On the one hand,
we will look for significant discrepancies between two repeated
questions included in each questionnaire (e.g., answering “not at
all” and “nearly every day” to the same question). On the other
hand, we will detect questionnaires answered in a few seconds,
suggesting that the participant did not even read the questions.

Previous research has found that item 9 of PHQ9 (death
thoughts) predicts risk for suicide attempts across age groups
(21). Therefore, we will send emails/SMS to individuals reporting
any frequency on this item advising them to check with their
health care provider or, in case of thinking about harming
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themselves, to go to an emergency service. That said, we will not
exclude any individual based on his/her scores because we aim to
represent the whole adult population.

Online Questionnaires and EMA

We will collect all participants’ information through an
institutional safe online platform (https://enquesta.clinic.cat/).
We have created a survey for the “pre-recruitment” step, several
questionnaires for the fortnightly follow-up assessments, and a
short two-item form for the EMA. Every week, we will send
emails and SMS to the participants to answer a questionnaire or
an EMA using the platform.

We will not collect any personal information from the
participants. Instead, the Uniform Resource Locator (URL) links
in the emails and SMS will include a unique random series of
letters and numbers to determine which answers correspond to
the same participant across the various questionnaires and EMA.

We will present the fortnightly questionnaires every 2
Wednesdays. We understood that Wednesday is neither too
close nor too far from the weekend, and thus the answers
will not be biased toward weekend or workday memories. The
questionnaires will be short to increase the likelihood of response.
The first page will include the 16 GAD-/PHQ-9 items, the second
page some questions about secondary variables, and the third
page the 10 behaviors and the two repeated questions. We will
inquire about symptoms first to avoid response order bias (22).

We will prompt the participants to answer the EMA, asked
at any random time from Wednesday to Tuesday, from 10 am
to 6 pm.

We will make minor modifications to this schedule to avoid
special days such as Christmas.

Main Variables

The study’s main dependent variables will be the anxiety and
depressive symptoms (GAD-7 and PHQ-9). We will collect them
every week: on the first page of the fortnightly questionnaires in
even weeks and on the EMA in odd weeks. For the latter, we will
only ask one representative item of each scale in the present tense
(“Do you feel nervous, anxious, or on edge?,” “Do you feel down,
depressed, or hopeless?”).

The independent variables will be the frequency of these 10
behaviors: follow a routine, talk with relatives/friends not living
in the household, physical exercise, follow a healthy/balanced
diet, drinking water to hydrate, read news/updates about
COVID-19 very often, take the opportunity to pursue hobbies
or conduct home tasks such as arranging the wardrobe, stay
outdoors or look outside, do relaxing activities, and interact
with other individuals of the household (e.g., partner or
children) (8). We chose these behaviors based on our previous
study (8). We declined the possibility that participants could
propose other behaviors because we ask all behaviors in all
fortnightly questionnaires, but the participants join the study at
different times.

Secondary Variables

In the fortnightly questionnaires, we will also collect several
other variables for their use as covariates, modulators, or
alternative outcomes.

Assessments of psychological well-being other than anxiety
and depression will include the 10-item International Positive
and Negative Affect Schedule Short Form (I-PANAS-SF) (23),
the 5-item Satisfaction with Life Scale (SWLS) (24), and the
18-item Obsessive Compulsive Inventory-Revised (OCI-R) (25).
We will present subjective well-being scales (I-PANAS-SF and
SWLS) every 6 weeks and the OCI-R twice (with a 6-month
difference between the assessments). In the context of the current
anti-pandemic frequent hand-washing recommendations, we
removed the two contamination/washing questions (items 11
and 17) from the latter. The reason to include the OCI-R is
that pandemic contamination/hygienic measures may increase
obsessive-compulsive symptoms.

We will also assess personality and emotional intelligence
twice (with a 6-month difference between the assessments) with
the 50-item International Personality Item Pool (IPIP) (26)
and the Trait Emotional Intelligence Questionnaire Short Form
(TEIQue-SF) (27). We assume that personality and emotional
intelligence may modulate the individual response and adaption
to the crisis. Still, pandemic stress and restrictions could also
modulate our personality and emotional intelligence.

To estimate the behaviors baseline frequency, we will ask the
participants to think about their everyday life the two last weeks
before the pandemic outbreak.

We will also ask some general factors that may have an
influence. We will include questions at the beginning of the
study and questions about their change for factors that we
considered might vary. They will be the work and telework
status, having minor or other dependent people in charge,
COVID-19 diagnosis/severity/risk in one-self and close relatives,
COVID-19 unrelated life events, and having received mental
health treatment for more than 3 months. Conversely, we will
include questions only once for factors that we considered
more stable. They will consist of years of education, housing-
built environment, household age composition, stance on
vaccination, and COVID-19-related deaths in close relatives and
acquaintances (dates asked at the end of the study). To assess
the housing built environment, we will use the items used by
Amerio et al. (e.g., housing dimension, livable outdoor space,
views, indoor quality) to investigate its effects on mental health
during COVID-19 lockdown (28).

Finally, we will collect variables related to the effects of the
pandemic and lockdown measures, both at the national level and
separately for regions. We will download COVID-19 incidence,
percentage of positive tests, the instantaneous reproduction
number, hospitalizations, intensive care unit (ICU) admissions,
and deaths from the Health Alert and Emergency Coordination
Center (29). We will standardize (30) the lockdown restrictions
(e.g., limitations in social gatherings) from autonomous
communities governments (31-52), and we will estimate the
number and emotional valence of Spain-originated tweets with
relevant keywords (e.g., “coronavirus” or “vaccine”) (53).
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FIGURE 1 | Flowchart of the study. EMA, ecological momentary assessments; SMS, Short Message Service.
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We acknowledge that many other factors may have an
influence, e.g., the use of alcohol. However, we chose to limit the
number of questions to keep the questionnaires short. Besides,
the study’s main aim is to link coping behaviors with symptom
improvement, and these factors are only secondary variables.

Data Analysis

The primary analysis will estimate the relationship between
coping behaviors and subsequent symptoms. We will use low-
order autoregressive moving average (ARMA) models, which
attempt to answer how past values and moving averages (e.g.,
the average of the current and past 2 weeks) explain the
present symptoms.

Before the analysis, we will do multiple imputations of
the missing responses. In addition, we will also analyze the
characteristics of missing data (e.g., the relationship with
other variables).

We will account for potential confounds, baseline values, and
the effect of potentially modulating factors. To assess whether the
results might depend on methodological factors, we will conduct
the following sensitivity analyses: (a) using GAD-7 and PHQ-
9 from fortnightly questionnaires or the following EMA; (b)
weighting or not weighting the strata for their population/sample
ratio; (c) excluding the questionnaires or participants with highly
potentially inaccurate/inconsistent answers.

For the analyses of alternative outcomes (e.g., I-PANAS-
SF), we will have fewer measurements of the outcomes than
measurements of coping behaviors. To circumvent this problem,
we will time-weighted-average the coping behaviors measured
since the last measure of the outcome. Besides, fewer assessments
might not allow us to fit ARMA models. In this case, we
will fit simpler models (e.g., a pre-post repeated-measure linear
model). We also plan a series of other secondary analyses, such
as the relationship between the symptoms or restrictions and
subsequent personality or emotional intelligence changes.

We will correct the primary analyses for multiple
comparisons, and we will conduct all analyses with R (54).

Creation of Recommendations

The results of this longitudinal study will allow us to create
evidence-based recommendations. Specifically, we will grade
the main results according to their effect size, statistical
significance, and variation in the sensitivity analyses. When
the modulator analyses show that the effects might be sensibly
different depending on a modulator, we will grade the results
separately. Finally, we will write the most robust results as
recommendations. We will send them to health organizations
and providers, and public policymakers, along with a text
explaining the study and the grading.

DISCUSSION

This project aims to study the relationship between a set of
simple potential coping behaviors and subsequent anxiety and
depressive symptoms in the context of the COVID-19 pandemic
and associated lockdown restrictions. To this end, we will recruit
a sample with a demographic distribution like the population and

ask the participants to answer fortnightly questionnaires for 1
year and EMA in real-time to estimate the symptoms better.

Based on the study results, we will develop clear and
specific recommendations about which coping behaviors may
help us mitigate the anxiety and depressive symptoms during
the COVID-19 pandemic and lockdown. We will then share
these recommendations with health organizations, providers,
and public policymakers.

For each of the 20 relationships of interest (i.e., 10
coping behaviors modifying two primary outcomes), the results
may draw different scenarios. We will only exemplify the
relationship between reading news/updates about COVID-19
and subsequent anxiety symptoms for simplicity. However, we
understand that these interpretations would be similar for the
other relationships.

A basic scenario could be that we observe that when
individuals read news/updates about COVID-19 very often,
their anxiety subsequently increases. This finding would support
previous interpretations that reading news/updates about
COVID-19 increases anxiety (8), and thus the recommendations
to decrease the frequency of this behavior (1). However, we
could also find that when individuals report high anxiety, they
subsequently increase the frequency of reading news/updates
about COVID-19. This bidirectional relationship would lead to
a vicious circle: anxiety makes individuals read COVID-19 news
more often, in turn making them more anxious. Vicious circles
are indeed common in anxiety. For instance, anxiety may lead
to avoiding feared stimuli, which in turn increases anxiety (55).
We should then encourage people to avoid reading news/updates
about COVID-19 “too often.”

We may alternatively observe that when individuals read
news/updates about COVID-19 very often, their anxiety
subsequently decreases. This finding would question previous
studies, up to the point that we should wonder whether we should
recommend reading COVID-19 news often to prevent anxiety.
In additional analyses, we could also find that when individuals
report high anxiety, they subsequently increase the frequency of
reading COVID-19 news, thus suggesting reverse causation. We
could speculate that individuals with COVID-19-related anxiety
learn that their anxiety decreases after reading COVID-19 news.
This amelioration would be the reason why they read COVID-19
news more often.

We may also find that the effect of reading “too often”
COVID-19 news is modulated by personality traits, which
we also investigate in our study. This result would not be
surprising because each Big Five personality is associated
with different coping strategies. For example, extraversion
and conscientiousness are related to problem-solving and
cognitive restructuring. In contrast, neuroticism is related
to wishful thinking, withdrawal, and emotion-focused coping
(56). Therefore, we could offer more personalized suggestions
(i.e., considering coping strategies and personality traits).
Another potential modulator of the relationships between coping
behaviors and subsequent anxiety or depressive symptoms may
be emotional intelligence. A recent study in the context of the
COVID-19 pandemic showed indeed that emotional intelligence
is related to all coping strategies (57).
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GAD-7 and PHQ9-9 ask about anxiety and depressive
symptoms during the previous 2 weeks. Therefore, we expect that
the GAD-7 and PHQ9-9 scores will strongly correlate with the
anxiety and depression levels measured with the EMA collected
during those 2 weeks. However, we cannot give this for granted
because there may be some recall bias. For example, a recent
study in patients with major depressive disorder found that
the severity of suicidal ideation assessed through 1-week EMA
correlated with the ideation scores retrospective collected at the
end of the week. Still, many participants reporting ideation with
EMA denied ideation on the retrospective assessment (58). Thus,
the analysis of the relationship between behaviors and EMA
scores will yield light on the relevance of this potential recall bias.
Suppose the results are similar to those obtained using GAD-7
and PHQ9-9. In that case, we will conclude that the potential
recall bias has no significant effects on our analyses. Conversely, if
the results are substantially different, we will report and interpret
both results differently.

We believe that the secondary analyses may also provide
interesting guidance. For instance, we may find that some
coping behaviors have an only weak relationship with subsequent
anxiety symptoms but a strong connection with obsessive-
compulsive symptoms. We chose this outcome for its relevance
during the pandemic; some studies have indeed observed
an increase in obsessive-compulsive symptoms (59). Other
interesting alternative outcomes will be subjective well-being,
personality, and emotional intelligence. Personality changes
little during adulthood (60), but a few studies have found
that catastrophic trauma may potentially lead to personality
changes (61).

This project has some potential limitations. First, we may face
difficulties in recruiting the target sample. The recruitment may
seem straightforward if one keeps in mind that we will recruit
1,000 participants in several weeks, while in the pilot study,
we recruited 5,000 participants in <2 weeks. However, in the
pilot study, we only presented a single survey to a convenience
sample. Here, we will conduct a longitudinal study in a sample
with a demographic distribution like the population. Second,
as in any voluntary study, more altruistic individuals may tend
to participate more, although the compensation should reduce
this potential participation bias. Third, a common problem
of longitudinal studies is the loss of follow-up. To minimize
this risk, we have created short questionnaires, and we will
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COVID-19 in Tunisians?

Slim Masmoudi*

College of Criminology, Naif Arab University for Security Sciences (NAUSS), Riyadh, Saudi Arabia

This study was conducted to assess the psychological distress in the general population
of Tunisia during the pandemic of COVID-19 and examines how awareness of the
disease, emotional experience, and motivation shaped the behavior toward this outbreak.
The study covers 1492 Tunisian participants. Gender effects and age limits were studied
in relation with the seriousness of the disease and lockdown impacts. The data were
analyzed and interpreted using the chi-square test, ANOVA, path analysis (PA), and
confirmatory factor analysis (CFA). We found a significant effect of gender and age on
the awareness of the pandemic dangerousness, the attitude, and the commitment to
respect the preventive measures. Women are significantly more aware and committed
than men to respect preventive health measures. The 35-45 age group showed more
awareness and dedication than the other age groups, while the 20-35 age group
showed the most less promise. PA and CFA results showed how awareness, emotion,
and motivation shaped behavior toward COVID-19. This study provides practical and
relevant information on behavior change during a pandemic crisis, which can orient
communication campaigns and help policymakers.

Keywords: COVID-19, psychological distress, mental health, awareness, emotion, cognition, behavior change,
AB-Survey

INTRODUCTION

The Coronavirus Disease 2019 (COVID-19 or SARS-CoV-2) outbreak began in Wuhan, China (1),
and quickly spread through the country and then around the world, causing the World Health
Organization (WHO) to announce COVID-19 a pandemic on March 11, 2020 (2). Together with
severe physical issues, the COVID-19 pandemic has caused intense anxiety and panic in most
societies (3) and feelings of boredom, isolation, and frustration among those who have been isolated
(4). Consequently, and as with previous epidemics and pandemics, the COVID-19 pandemic has
triggered a wide variety of negative psychological responses in the general population, involving
anxiety and depression (5-8).

Therefore, this study was conducted to assess the psychological distress in the general population
of Tunisia during the COVID-19 outbreak and examine how awareness of the disease, emotional
experience, and motivation shaped the behavior toward COVID-19 (9-12). Results will give some
valuable insights to policymakers and interveners in the field. First, the general pandemic context
in Tunisia and over the world is described. Then, the mental health challenges and emotional issues
are analyzed. Next, the central role of perception and awareness is discussed. Afterwards, the gender
effect and the risky aversion attitude are analyzed. Finally, the age effect and attitude toward the
pandemic are discussed.
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Early March saw the first cases of COVID-19 recorded in
Tunisia. To combat the pandemic, which was wreaking havoc
on the vulnerable health system, the government took security
steps. The state of emergency was declared, accompanied by
the closing of the border, limiting population movement to
necessities such as grocery shopping and finding emergency
medical services. Health messages were provided to Tunisian
citizens regularly, emphasizing the importance of staying at
home, wearing a face mask when outside, hand washing, and
social distancing (13, 14). The effectiveness of governments’
attempts to reduce the spread of the virus is influenced by
public opinion. Several studies have been found to determine
the public’s attitude toward safety measures and the attitudes
of particular occupational groups. In Saudi Arabia, the general
population has a moderate attitude toward regulation and
prevention measures. Respondents said that social distancing,
handwashing, staying at home, and the following department of
health guidelines would aid in controlling COVID-19s spread
in their country (15). The Chinese government was confident
in its ability to control the transmission of the COVID-19
pandemic and win the war against it (16). Malaysian government
employees expressed optimism about the government’s ability
to control the COVID-19 pandemic. They were optimistic that
COVID-19 would be contained and that since their government
handles health problems so well, their country would be able
to resolve them (17). Up to April 24, 2021, 12:50 GMT,
Coronavirus Cases attain 146,348,573, with 3,102,348 deaths and
124,170,337 recovered cases. The world sanitary crisis continues
to threaten lives, and its effective management needs to be
informed on important psychological variables as awareness,
emotion, motivation, and behavior change toward the pandemic.

From an epidemiological standpoint, widespread
implementation of health-protective behavior, such as enhanced
personal hygiene or social distancing, is typically successful in
minimizing or slowing the spread of contagious respiratory
diseases (18). However, when avoidance behaviors result in
prejudice against subgroups of people or a lack of essential
needs like food or prescription goods, they may have severe
social and economic consequences (19). The question of whether
the discovery of the coronavirus sparked a panic reaction, i.e.,
excessive public risk expectations and emotion-driven behaviors
in light of available epidemiological evidence, prompted
somewhat conflicting statements from prominent experts in the
early stages of the COVID-19 epidemic. Dr. Michelle Dusart, the
physician in the Saint-Pierre Hospital, strongly condemned the
public’s exaggerated paranoia and panic about the possibility of
coronavirus infection. At the same time, Prof. Didier Raoult and
Prof. Nassim Nicholas Taleb claimed that people’s fear of such
an emerging health danger was understandable. However, since
the media tends to emphasize unusual behavior and knows so
little about what people think about the hazard of coronavirus
infection, it is impossible to say if they are excessively positive
or cynical about the COVID-19 epidemic’s long-term effects on
public health.

COVID-19s unpredictability and ambiguity endanger not
only people’s physical health but also their mental wellbeing,
especially in terms of emotions and comprehension, according

to several studies. Disasters such as pandemics are said to trigger
depression and complexity, which occurs because we may not
be equipped to cope with such epidemics and their emotional
consequences (20). In the nations, healthcare regulators and
policymakers have enforced crises and shutdowns, which has
had a negative impact on people’s mental health, leading to an
increase in anxiety, depression, and other mental illnesses. The
COVID-19 crisis has raised fear and uncertainty, placing a strain
on our scarce resources (20).

In such situations, people are more likely to experience
negative emotions [e.g., irrational fear, anxiety, etc; (21, 22)]
and negative cognitive appraisal (23, 24) for self-protection,
according to the Behavioral Immune System (BIS) theory (25).
People develop avoidance habits [e.g., To avoid communication
with people that have pneumonia-like signs; (26)] and strictly
follow social standards (e.g., compliance) when they are faced
with a possible disease danger. According to stress theory (27),
public health crises and perceived danger theory induce more
negative emotions and affect cognitive evaluation. When it
comes to illness, these negative feelings hold people away from
possible pathogens. The intensified anxiety and fear caused by
the COVID-19 crisis put a strain on people’s internal capacities.
Decision-making issues, confusion, and nervous fatigue are
among the consequences (20).

Lockdown also had a profound effect on the mental health of
people. The sudden shutdown of the world economy left people
jobless with nothing to do other than to stay locked up at home.
This left people in an array of sadness and anxiety. Not being
able to meet your loved ones and friends was already a big shock
to people, but not setting foot out of the house left everyone
in depression. Previous research has found that people under
lockdown are more likely to develop stress, depression, emotional
exhaustion, insomnia, and post-traumatic anxiety symptoms
(28). Gender has been shown as a determinant factor in the way
people cope with the lockdown (29).

On the other hand, long-term negative emotions can impair
people’s immunity and disrupt the balance of their usual
biological systems (30). We can track psychological changes
over time using emotional (e.g., negative emotions and positive
emotions) and cognitive measures because psychological changes
triggered by public health crises can be directly mirrored in
emotions and cognitions [(22-24); e.g., social risk judgment
and life satisfaction]. Meanwhile, individuals can retaliate to
any disease if officials provide insufficient guidance, resulting
in excessive avoidance and blind compliance (31). As a result,
it is important to grasp the potential psychological effects of
COVID-19 immediately.

Similarly, fear also plays a vital role in the psychological point
of view of the individuals. A major psychological reaction to a
health crisis is fear of a pandemic. Some recent research has
concentrated on the negative effects of the global epidemic and
social exclusion on mental health and psychological well-being
at both the global and regional scales (32, 33). In these effects,
the fear expresses itself in emotions, attitudes, actions, and on a
psychological level can be illustrated, as it is activated both by the
powerful proximity of the phobic stimuli and by the expectation
of this future touch (34). Fear may have various outcomes, such as
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certain people doing desired acts due to their fear, while others do
not. Another implication is that when people are afraid, they can
respond in highly inappropriate forms (35). Fear is necessary for
human survival because it is a component of the adaptive defense
system for triggering behaviors to potentially dangerous events,
rather than being a pathology in and of itself.

On the other hand, fear can raise anxiety and stress in
healthy people during serious events like pandemics and escalate
symptoms in people who already have mental disabilities,
generating short to long-term psychological repercussions (36,
37). Broche-Pérez and his team (38) specified in their study that
women are more likely to feel fear and anxiety and succumb to
depression than men.

In addition to emotions’ impact on behaviors and behavior
change, perception and awareness play a central role. Generally
speaking, risk perception and the awareness of the behaviors
to be adopted and implemented shape behavior change and
the attitude toward rules and measures. This was confirmed in
smoking behavior (11), and in the protective behaviors against
COVID-19 spread and similar future pandemics. A significant
risk perception and awareness can lead to positive attitudes which
are necessary to beat the pandemic. Nevertheless, Xu and Peng
stated that the links between behavior and risk perception are
unstable, and that “the evolving patterns of risk perception and
responsive behavior over the course of an influenza pandemic
are sensitive to how risk and behavior are defined and scoped”
[(39), p. 1].

In addition, all the psychological traits have a strong
connection with risk perception and the awareness about the
important measures to be taken, compared to the ambiguity
perception that does not affect the psychological traits. There
is also a profound relationship between risk, benefits, and
judgments. For instance, if an object is judged approvingly,
then overall, it will be evaluated positively instead of negative
evaluation. A recent study by Qian and his team (40) indicated
that psychological and behavioral reactions were influenced by
perceptions of morbidity, mortality, severity, and knowledge
reliability. It was also found that a strong association exists
between self-confidence and optimism among people and the
lower risk of epidemic. The results indicate that irrespective
of quarantine status, anxiety levels and preventative practices
shifted quickly and significantly during the early stages of the
outbreak (41, 42).

Regarding the relationship between gender and risk-aversion,
our analysis confirms findings from previous literature that
women are more risk-averse than men. From the research, it has
been found that the hazard’s quality has a significant impact on
the perception of risk either exposure to the hazard is voluntary
or in control, or its results are whether catastrophic, or its
advantages are distributed fairly among those who can bear
the risks. The studies suggest that men, compared to women,
are usually found to be perceived the more eager to take risks
(11, 43-45). A study recommended that the known risks are
placed on higher-value by people than the unknown ones, i.e.,
uncertainty (46). It can be termed as ambiguity aversion. Its
main function is to rationalize the equity-premium puzzle, also to
analyze the different actions taken by different people in difficult

circumstances. Women usually show higher ambiguity-aversion
than men, but if the ambiguity increases, so then both men and
women respond high (46, 47).

Regarding age effect on awareness and attitudes toward
the pandemic, some studies has shown that the older the
respondents, the better their attitude toward the disease (48).
However, as the pandemic progressed older people tended to
adopt mitigating personal behavioral changes more than younger
people (49). Thus, two months after the pandemic started, older
people showed more compliance with suggested measures and
regulations including practicing quarantining, social distancing,
and better hygiene. After the beginning of the pandemic, older
people were less likely than younger people to adopt risky
behaviors. In their study, Kim and Crimmins observed that “the
change in risky behavior over time did not differ by age; but both
younger and older people were more likely to engage in risky
behaviors after two months” [(49), p. 1].

This study supposes that women are more risk-aversive,
more aware and adopt less risky behaviors than men. They
are supposed to show more compliance to preventive measures
and more commitment than men. The 35-45 aged people are
supposed to be more aware of the pandemic’s seriousness than
the youngest people and, consequently, more committed to
respecting the preventive measures. Awareness and emotion are
supposed to determine the specific committed behaviors and
shape the general commitment.

METHOD

Participants

For this study, ethical approval has not been necessary since
the data are properly anonymized and informed consent was
obtained at the time of original data collection. The study was
conducted in the Tunisian population. It was administrated
from March 14 to March 25, 2020. It covered 1492 Tunisian
participants aged 16 to 92 years old who could connect to the
Internet and who were residents in Tunisia. Three hundred and
twenty one men (21.52%) participated to the study with an
average age of 34,31 (SD = 12,35), and 1,155 women (78.48%)
participated with an average age of 31,32 (SD = 10,16). All
participants were asked to check a dedicated box to confirm their
consent to participate in the study. They have been informed
that participation is completely anonymous, apart from certain
demographic data.

The sample size was determined and constrained by the
persons available to participate voluntary in the study through
the provided form on the web and through the government
Covid-19 website.

Measure: AB-SURVEY

The study was based on the administration of the AB-
SURVEY (Attitude-Behavior Survey) tool online (see
Supplementary Material). This tool was specially conceived
for the study and structured in five sections as follows: (1)
Demographic section (five items), (2) Awareness/Perception
section (two items), (3) Commitment/Behavior section
(five items), (4) Emotion section (seven items), (5)
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TABLE 1 | Reliability of the different components of the AB-SURVEY.

Perception/Awareness

Behavior (Specific Commitment)

Motivation/General Commitment

Hand
Cleaning

No
Touch

Evaluation of
Speed of Spread

Evaluation
of gravity

Behavioral
Change

Social Commitment

Distancing

Optimism

Alpha Cronbach = 0.71
Alpha Cronbach = 0.713

Alpha Cronbach = 0.715

Alpha Cronbach = 0.7

TABLE 2 | The goodness of fit statistics for AB-SURVEY.

Absolute Fit indices Relative Fit Indices

CMIN/DF
9.165

RMSEA
0.096

GFI
0.91

AGFI
0.86

CFl
0.87

NFI
0.86

TLI
0.882

Motivation/General Commitment section (three items). All
the questions were formulated in French and Arabic since
Tunisians are bilingual, and as we did not want the language
to be a barrier. We used four different scales to get answers,
according to the questions: Scale one (Very little, Little, Often,
Always); Scale two (Very little, Little, A lot, Totally); Scale three
(Yes, No); and Scale four (from 1 to 4, to measure the degree
of emotions).

Procedure

The AB-SURVEY form is distributed through the social media
network and the government’s official website, using the
governmental information platform related to COVID-19. All
participants were informed via the introduction of the form
before starting that the participation is completely anonymous.
They have to check the box confirming their consent to
participate. Answering the questionnaire lasts no more than
7 min.

Statistical Analysis

After receiving 1560 responses and after cleaning the data
set (eliminating 60 participants for missing data and eight
participants for providing inconsistent data such as an
inconsistent age (e.g., 2 years), or a tendency to give the
same answer to all the questions), we kept 1492 for analysis.
SPSS Package V20 was used to perform Chi-square and ANOVA
analysis, while LISREL V8.72 was used to make Path Analysis
(PA) and Confirmatory Factor Analysis (CFA).

RESULTS

Reliability of the AB-SURVEY

As shown in Table1, the overall alpha Cronbach of the
tool was 0.7. With acceptable alpha coefficient values for
perception/awareness, behavior (specific commitment), and
general commitment, this tool shows a good reliability.

Confirmatory Factor Analysis
Confirmatory factor analysis was performed using maximum
likelihood approximation with four factors (50) to see whether
the latent model is confirmed or not. Several statistics were
used to investigate the model’s goodness of fit: Overall 2 root
means the square error of approximation (RMSEA), Akaike’s
information criterion (AIC), and comparative fit index (CFI).
The AB-SURVEY CFA shows acceptable absolute and relative
indices for the goodness of fit (Table 2). This allows us to consider
with good confidence the confirmed model. The results show
that the model presented an acceptable fit, with RMSEA ranging
between 0.096 and 0.10.

The model graph in Figures 1, 2 shows the estimated values
between the four factors and their respective components.

Path Analysis Out of the Different Models
Path analysis is an extension of the regression model, used
to test the fit of the correlation matrix against two or more
causal models compared by the researcher (51). Our hypotheses
represented in the 6-path model are tested using SEM with
Maximum Likelihood Estimation. results show that models 3 and
6 were supported while models 1, 2, 4, and 5 were not supported
(Table 3). The RMSEA, CFI, GFI, and AGFI values showed that
the path model had a somewhat good fit for the observed data for
models 3 and 6.

The path graphs (Figure3) show how models 3 and
6 represent respectively the relationships between emotion,
perception, and commitment (precautious behaviors), and
emotion, perception and general commitment. Thus, emotion
has an impact on commitment and general commitment
through the modulation effect of perception. This would be
a strong basis and justification for the importance to change
perception to increase engagement. This could be achieved
through communication and evidence-based information.

Gender Effect: Women Are More Aware

and Committed
The chi-square test of independence showed a significant
relationship between gender and awareness of the necessity of
the lockdown. Women are significantly more convinced about
lockdown in any case: x? (1, 1492) = 3.97, p = 0.047; and about
Lockdown in case of doubt about own infection: x? (1, 1492) =
5.94, p = 0.014.

The chi-square test of independence also showed a significant
relationship between gender and awareness of the pandemic’s
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FIGURE 1 | The resulting model (T-Values) from the CFA analysis (x2 = 968.69; df = 71; p < 0.001; RMSEA = 0.096).

Awareness/
Perception

Behavior

General
Commitment

dangerousness. Women are more aware of the dangerousness of
the pandemic: x* (3, 1492) = 26.56, p = 0.007.

Seemingly, the chi-square test of independence was performed
to examine the relationship between gender and the extent to
which the preventive health measures were respected. Hand
cleaning, touching other persons and social distancing are
significantly related to gender, respectively x* (3, 1492) = 24.63,
p=0.02; x*(3,1492) = 22.21, p = 0.05; x> (3, 1492) = 10.25,
p = 0.02. The preventive health measures (hand cleaning, social
distancing, and mask-wearing) are accomplished to minimize
coronavirus transmission and are more respected by women
than men.

Emotion, Motivation, and Commitment
According to Gender

A chi-square test of independence was performed to examine
the relationship between gender and the extent to which the
basic emotions were felt at the beginning of the lockdown. The
relationship between these variables was significant, Fear: x> (3,
1492) = 66.576, p < 0.001; Sadness: x> (3, 1492) = 41.635, p
< 0.001; Joy: x* (3, 1492) = 18.758, p < 0.001; Serenity: x> (3,
1492) = 34.435, p < 0.001. Women were more likely than men
to feel fear and sadness and less than men to feel joy and serenity
(Table 4).
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Perception

0.58

When we considered the four-degree scale of emotions as an
interval variable, the mean comparison between women and men
led to significant differences regarding fear [f(1495) = —6,931,p <
0.001], sadness [#(1492) = —6,874, p < 0.001], joy [t(1492) = 1,825,
P < 0.003], and serenity [£(1492) = 4,964, p < 0.001], as seen in.

Moreover, although men are more optimistic, they are
less committed to countering the pandemic than women
through preventive measures. The chi-square test showed a
significant relationship between optimism and gender, and
between commitment and gender, respectively x> (3, 1492) =
22.7,p < 0.001 and x> (3, 1492) = 23.885, p < 0.001.

An ANOVA was achieved to check if men and women
are significantly different regarding their optimism and
commitment. Optimism, gender, and their interaction had a

significant effect on commitment, respectively, F(3 14g9) = 9.427,
p < 0.001, n* = 0.1% F(y1401) = 11.939, p < 0.001, > = 0.18;
F(s,1489) = 3.341, p < 0.02, > = 0.17 (Figure 4).

Age Effect: Elders and 35-45 Years Old Age

Group Are More Aware and Prudent

The perception and evaluation of the dangerousness of the
pandemic depend on the age of the respondent, since the older
the respondent, the closer his evaluation is to reality: x> (6, 1492)
= 23.435, p < 0.001.

The most careful age group regarding the preventive behavior
“do not touch others” and “keep the safety distance of one m” is
35-45 years, respectively x? (9, 1492) = 57.337, p < 0.001, and
x2(9,1492) = 56.024, p < 0.001.
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Although the 35-45 age group is the most cautious and the
most committed to countering the pandemic, it is the one who
especially feels fear, x? (9, 1492) = 32.445, p < 0.0001.

The 20-35 and 35-45 age groups are the age groups who
especially expressed sadness, x* (9, 1492) = 25.843, p < 0.003.

The youngest age group (<20 years) is the most optimistic
group, x? (9, 1492) = 17.602, p < = 0.05.

Interconnections Between Awareness,
Attitude, and Behavior

Respondents who described the pandemic as very dangerous
responded better to “lockdown in case of doubt” and seemed to
take the necessary preventive behaviors (hand cleaning, keeping
the social distancing) and are more committed to countering the
pandemic and to changing their behaviors. Indeed, the chi-square
test of independence showed a significant relationship between

TABLE 3 | The goodness of fit statistics for the Path Analysis.

RMSEA CFI GFI AGFI
Model 1 0.31 0.56 0.94 0.63
Model 2 0.22 0.71 0.93 0.76
Model 3 0.076 0.98 1 0.97
Model 4 0.15 0.88 0.97 0.89
Model 5 0.31 0.57 0.94 0.63
Model 6 0.092 0.97 0.99 0.96

the perception of the pandemic dangerousness and the lockdown
acceptance in case of doubt: x* (3, 1492) = 45.59, p < 0.001.

The lockdown acceptance in case of doubt was positively
related to the preventive behaviors, “cleaning hands” [x * (3, 1492)
=108.08, p < 0.0001], “Do not touching others” [x (3, 1492) =
43.031, p < 0.0001], “Social distancing” [x * (3, 1492) = 54.01, p
< 0.0001].

The relationship between the awareness of the dangerousness
of the pandemic and the commitment to counter the pandemic is
significant: x> (3, 1492) = 37.399, p < 0.0001.

In the same vein, the lockdown acceptance in all cases
depends significantly on the awareness of the dangerousness of
the pandemic [x* (3, 1492) = 53.017, p < 0.0001], and the
evaluation/awareness of its speed of spread [x* (3, 1492) =
15.862, p < 0.001].

Accepting lockdown in all cases was positively related to the
preventive behaviors: “Hand cleaning” [x> (3, 1492) = 44.604,
p < 0.0001], “do not touching others” [x* (3, 1492) = 64.56,
p < 0.0001], and social distancing [x? (3, 1492) = 107.95,
p < 0.0001].

In fact, the more the respondent is aware of the dangerousness
of the pandemic and its speed of spread, the more he is prepared
to accept lockdown and to take the necessary precautions
behaviors (cleaning hands, keeping social distancing, do not
touch the others); he is also more willing to counter the pandemic
and to change his behavior. The positive relationship between
the awareness of the dangerousness of the pandemic and the
readiness to change behavior was significant: x> (9, 1492) =
273,752, p < 0.0001.

o~ Perception |~ 26.05

13.60
Commitment [t 26,05

Model 1 (T-Values) Model 2 (T-Values)

x*=133.38; df=1; p<.001; RMSEA=0.312

x?=208.69; df=1; p<.001; RMSEA=0.225

Model 3 (T-Values)

x=8.84; df<1, p<.003; RMSEA=0.076

17.40

4

5 M 2605
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-
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FIGURE 3 | Graph models of Path Analysis from 1 to 6.
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TABLE 4 | Percentages of women and men regarding the four degrees of fear, sadness, joy, and serenity (percentages).

Degree 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
Fear Sadness Joy Serenity
Women 9.9 21.0 36.1 33.1 11.2 20.3 29.8 38.7 90.2 5.3 2.0 2.5 64,9 17,1 10,8 7,3
Men 18.6 35.1 30.8 16.5 22.0 24.4 30.5 23.2 82.3 11.6 2.1 4.0 48,1 21,7 21,1 9,1
Together 11.8 241 34.9 29.2 13.5 21.2 30.0 35.3 88.5 6.7 2.0 2.8 60,9 18,2 13,2 7,7
Dark color means high degree and clear color means low degree.
3,87 Gender 3,557 3,67
Men
@ _| Women _| -
E 36 \\ z 3,50 z 35
= E E
E 347 Nz £ 345+ £ 341
] E E
< 3 S
; 327 % 3,40 % 33
3,0 % 3,35 = 3,29
2,8
T T T T 3,30 3,1
Alot Little  Totally Very little T T T T T T
How optimistic am 1? Men Worren Alot Little Totally Very little
Gender How optimistic am I?
FIGURE 4 | Women are committed to counter the pandemic, although they are less optimistic.

DISCUSSION

Public health issues, such as the COVID-19 pandemic, have
been shown in studies to trigger psychological issues in people,
with symptoms including anger, fear, anxiety, hopelessness, and
boredom (5, 7, 8). This survey-based study was conducted
during the outbreak of the COVID-19 pandemic and had
1,492 participants; we examined public awareness, emotion, and
motivation toward COVID-19 and evaluated the influence of
these factors on the commitment and behavior of people.

This study aimed to find the relationship between covid-19
and the people’s psychological effects, emotions, and behavior,
crossed with the influence of age and gender. We found a
significant relationship between gender and acceptance of the
lockdown. Women are significantly more convinced about
Lockdown and Lockdown in case of doubt about their infection
than men. This finding corroborates the results obtained by
Brooks and his team (28) in their study of people’s behavior and
reaction to the quarantine.

It can also be observed that women are more aware of the
dangerousness of the pandemic as a significant relationship
between gender and awareness of the dangerousness of the
pandemic was observed. The results also showed that women, in
comparison to men, are more cautious when interacting with the
world. Women follow more precautions in handwashing, social
distancing, and mask-wearing to minimize the transmission of
the coronavirus. Gender has a significant impact on perceiving
the risks and coping strategies (29).

It has been found that men are more likely to be affected by
the COVID-19 outbreak in terms of mortality rate compared to
women since the men’s and women’s chromosomes, genes, and

hormones are released to show different responses against viral
infections. It has been observed that women are showing more
severe responses against COVID-19 and complying with the
restraining measures. From the research, it has been suggested
that both men and women were initially at normal status.
However, then women were paying more attention and suffering
from high anxiety levels compared to men. They started to
wear hand gloves and surgical masks. Women experienced more
psychological problems during the pandemic than men, which
highly affected their performance and health conditions (47).
When the effect of COVID-19 was seen regarding emotion,
motivation, and commitment according to gender, most female
respondents were seen to be more mentally exhausted and more
likely than men to feel fear and sadness. This finding corresponds
to results obtained by Broche-Pérez and his team (38), who
looked at gender differences in COVID-19 fear and concluded
that women became more psychologically vulnerable during the
epidemic and that gender was a major predictor of COVID-19
fear. The WHO had previously stated that the pandemic should
be viewed from a gender perspective because it affects men and
women differently. Women tend to be the most affected by the
current pandemic, with rates of gender-based violence increasing
during quarantine (34). Although men are more optimistic, they
are less committed to countering the pandemic than women
through preventive measures. It can be perceived that men
and women are considerably different regarding their optimism
and commitment. This study demonstrated that women are
committed to counter the pandemic, although they are less
optimistic (47, 52). The severity perception of the pandemic
was divided among the respondent’s age group. When the
respondents were divided according to age group, it can be
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observed that the older participants were closer to reality than
the younger people. The results displayed that the most cautious
regarding “keeping the distance with others of one meter” and
“no touching rule” was 35-45 years old. Even though this age
group is the most careful, it is most committed to countering
the pandemic and the one who feels mostly fear. In terms of
sadness, the 20-35 and 35-45 age groups are the most age
groups who expressed dismay and lack of positive emotions,
while the youngest age group (<20) was the most optimistic
regarding the whole COVID-19 situation. When it comes to
controlling both risky behaviors in implementing precautionary
measures and broad individual reactions to COVID-19 contexts,
optimism’s defensive position opens up intriguing possibilities
for counterbalancing positively and negatively affect (53).

Our imagination may not be reliable when drawing
assumptions about the future, especially when it comes to
health issues, which is why health-related interaction must be
explicit about the risks, but a positive attitude may be adaptive
in overcoming hardships. Indeed, positive messages reverberated
worldwide: All will be fine, then everything will be fine (53-56).

The results prove a direct relationship between perception and
general commitment; however, the indirect effect of perception
on the general commitment can also be seen. Perception affects
commitment which in turn affects the general commitment. Also,
there is another indirect relationship as the perception affects
the commitment that affects the emotion and directly affects the
general commitment. Perception also has a direct connection
with emotion and commitment. So, it can be deduced that
perception plays a vital role in determining and involving the
other variables.

Furthermore, there was a direct effect of perception on
the two variables (evaluation and speed). At the same time,
emotion had a direct relationship with the five emotional
variables (as anger, fear, disgust, contempt, and sadness),
which shows that they had a positive association with
each other. The general commitment is directly associated
with people’s communication and behavior, proving that the
lower level of public commitment affects the poor behavior
and communication among people amid this pandemic. At
the same time, the commitment had a direct association
with the hand cleaning, no-touch, and the social behavior
of people.

Higher potential risk and severity of transmitting the
novel coronavirus, higher perceived comparative susceptibility
and harm to the body from SARS, and more uncertainty
about knowledge reliability, according to the study, were all
significantly and positively correlated with recorded medium risk
and intensity of catching the novel coronavirus. On the other
hand, strong self-confidence was positively linked to a lower risk
during the epidemic (40).

CONCLUSION

In this study, we compared the effect of COVID-19 on the
awareness, emotion, and motivation of the Tunisians. We found
that gender disparity can be seen in how COVID-19 risk

perception can be observed. Women, in general, are more
cautious about the coronavirus when interacting with the world.
Higher precautions are taken by women in hand cleaning,
social distancing, and covering face with the mask. Women’s
psychological and emotional state is more toward the sadness
and pessimistic side than men who are more carefree about the
whole situation. Compared with the age, the older age group
is more serious about the Covid-19 pandemic in countering it.
The younger age group seems to be more optimistic about the
situation. The more the respondent is aware of the seriousness of
the pandemic and its speed of spread, the more he is prepared to
accept lockdown and to take the necessary precautions (cleaning
hands, keeping social distancing, do not touch the others) and
more his emotions of fear, contempt, disgust, sadness are strong.
He is also more willing to counter the pandemic and to change
his behavior. The younger age group has a lower mortality rate
compared to the adults. Seeking effective coping mechanisms
is imperative.

An effective communication system must be achieved
during COVID-19 (i.e., content, method, people, and partners).
Content is considered phased and situation-specific, ensuring
the communication precedes and monitors the operational
and community response during the outbreak. In the process,
different platforms should be included. For instance, blogs, call
centers, webinars, conference calls, online health group videos,
digital news media are the means to ensure communication.
First, it is highly recommended to make a gender-sensitive
communication that appeases their negative emotions and
transform their commitment into a powerful mean to engage
the overall society and to increase the men’s commitment. It
is also recommended to help youngers positively so that they
can express their feelings. On the other hand, engage older
adults in other safe things (as they become more aggressive and
emotionally depressed) that will make them feel relaxed, loving
daily exercise, regular sleep schedules, and eating nutritious food
is all recommended. Emotions play an important role when
dealing with any crisis. In the time of the pandemic, it is highly
recommended to stay positive and optimistic. The WHO and
its agencies in the different countries should be the leader of
the psychological management of the pandemic crisis, based
on studies like the present one. Social media is the biggest
platform for any awareness program. Hence, awareness of the
sanitary methods in the people can be done through various
social media platforms. Finally, policymakers should be more
aware and practical regarding the psychological management of
the pandemic and any kind of new health crisis.
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Implementing Introductory Training
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Objective: This paper describes the implementation of training in trauma-informed care
(TIC) across a mental health rehabilitation service.

Method: A mixed-methods approach was applied incorporating baseline measures
of staff attitudes toward TIC, quantitative description of staff training participation, and
semi-structured interviews of Team Leaders’ views on the implementation of TIC.

Results: Fifty-five of 123 staff responded to the Organizational Change Readiness
Assessment (OCRA) survey (44.7%). Training completion varied considerably between
the eight rehabilitation teams (4.8-78%). Analysis of the Team Leader interviews identified
four broad themes: The need to respect the person’s life journey including the risk
of re-traumatization; the importance of considering the context of implementing TIC
training; TIC being an essential part of mental health care; and staff may also have
trauma histories.

Conclusions: Staff working in mental health rehabilitation are supportive of the need for
TIC. The variable training uptake did not reflect the staff comments about the importance
of TIC. The burden of adjusting mental health care delivery to COVID-19 restrictions was
reported as a major influence on the uptake of training. Systematically implementing
training in TIC is required but needs to be complemented by a structured organizational
approach to aid embedding this approach into daily mental healthcare delivery.

Keywords: trauma-informed care, training, recovery orientated mental health rehabilitation, implementation,
competency framework

INTRODUCTION

A history of experiencing trauma is common in people seeking help from mental health services (1,
2). The pervasiveness of trauma and its impact on the development; presentation; and management
of people experiencing mental illness is well established. The Australian National Framework
for Recovery-Oriented Mental Health Services (3) was endorsed in 2013 and emphasizes the
importance of Trauma-Informed Care (TIC).

There are multiple definitions of trauma. The Substance Abuse and Mental Health Services
Administration (SAMHSA) reviewed the definitions and developed the following concept:
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Implementing Introductory TIC Training

“Individual trauma results from an event, series of events,
or set of circumstances that is experienced by an individual as
physically or emotionally harmful or life threatening and that has
lasting adverse effects on the individual’s functioning and mental,
physical, social, emotional, or spiritual well-being” (4). Trauma
can follow acute single events or result from accumulative
traumas over a lifetime. Interpersonal trauma is particularly
common in people seeking or requiring mental health care.
Sometimes trauma is not the presenting mental health complaint,
and it can often be missed. The secondary manifestations of
trauma may be the primary focus of care (e.g., substance
misuse, interpersonal difficulties, paranoia) and the link to a
trauma history can go unrecognized. Principles of TIC have been
developed emphasizing the importance of safety, trustworthiness,
choice, collaboration and empowerment (4). These principles can
provide a universal practice framework for mental healthcare
professionals and help to ensure services/professionals are
sensitive to the heterogenous manifestations of trauma and adapt
their practice to reduce the risk of re-traumatisation (5).

TIC involves a systems approach and staff awareness
rather than a sole focus on providing a specific group or
individual trauma therapy (6). Transitioning toward TIC requires
organizational change within mental health services and staff
training and support (5, 7). The literature recommends a multi-
level (trauma informed, trauma skills, trauma enhanced, and
trauma specialist) competency-based training structure (4). The
fundamental competency level is being trauma informed which
is relevant to all staff (4, 8, 9).

Training alone is unlikely to lead to the change in practice
required to embed TIC into standard care (10, 11). There is also
a need for an organizational response that has TIC as part of
routine clinical practice and organizational governance systems
(12). Recent commentaries have emphasized the challenges of
implementing TIC, especially in public mental health services (7,
12). Barriers to implementing TIC within mental health services
include resourcing, organizational culture, the dominance of the
bio-medical model, and clinician misconceptions (13). Isobel
notes there can be a lack of staft clarity of what is meant by
trauma and issues in sustaining attempts at implementing TIC
(7). Despite the recognized need there is limited evidence to guide
the effective implementation of Trauma Inform Care (11).

Specialized mental health rehabilitation services aim to
provide environments that facilitates recovery. However,
the manifestations of trauma can influence therapeutic
engagement and become a limiting factor in optimal
personal recovery (2, 14). This study evaluates a quality
improvement activity of implementing introductory, online
trauma-informed training across the eight rehabilitation teams
of an Australian mental health service. The training aims to
increase knowledge and awareness of trauma and the impact of
trauma on individuals.

OBJECTIVES

The primary objective was to evaluate the organizational goal to
have all staff working in the rehabilitation teams trained in TIC.

In addition, Team Leaders views on the integration of TIC into
routine clinical care was explored.

METHODS
Study Design

A mixed-methods approach was applied, this incorporated
baseline measures of staft attitudes toward TIC, quantitative
description of staff training participation, and semi-structured
interviews of Team Leaders’ views on the implementation of TIC.

The study and its findings were reported considering
the COREQ checklist (15) (see Supplementary Material).
All  participation was based on voluntary informed
consent, and ethics approval was obtained before study
commencement (Metro South Human Ethics Committee ethical
clearance HREC/2019/QMS/52067).

Study Population
The study population included clinicians (occupational
therapists,  psychologists, social ~workers, psychiatrists,

psychiatrists in training, nursing staff), rehabilitation therapy
aids, and peer workers of the eight rehabilitation teams of a large
metropolitan public mental health service (n = 123) (Table 1)
and Team Leaders (n = 8) at these services who are responsible
for operational management of the teams and operational
supervision of staff.

Study Setting

The study was undertaken in a large metropolitan public mental
health service in Queensland (Australia) whose catchment area
includes over 1.1 million people. An extensive range of mental
health services are provided, including eight rehabilitation
teams. The rehabilitation teams include a team supporting

TABLE 1 | Rehabilitation team descriptions and training completion rates.

Rehabilitation service Team site Staff Training completion

component (N)
n %
Early Psychosis team?@ PAH 9 1 11%
Extended treatment and Bayside 17 9 53%
rehabilitation®
Community Care Unit® Bayside 24 6 25%
Coorparoo 16 1 6.3%
Logan 21 1 4.8%
Mobile Intensive Rehabilitation Logan 13 1 6.3%
Team* PAH 14 2 14.3%
Transitional Housing Team® PAH 9 7 78%

4Intensive community-based support to 18-25-year-olds within 2 years of the first onset
of psychotic symptoms (16).

bSub-acute medium-term mental health inpatient mental health rehabilitation for adults
aged 18-65 years (17).

¢Community-based recovery-oriented residential mental health rehabilitation support
focusing on living skills development and community integration (18).
9Community-based intensive mental health rehabilitation support based on an adaptation
of the Assertive Community Treatment. model (23).

®Provides transitional accommodation in community-based independent living units, and
intensive domestic and community support to consumers for up to 6 months.
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MSAMHS INTRODUCTION TO TRAUMA: BECOMING TRAUMA INFORMED.

becoming a trauma informed staff member.

e Are harmed, either real or perceived

e Are threatened with harm

e See someone else being harmed
Course Outline

1. Introduction

2. Complex trauma and the ripple effect
3

4. Trauma informed care in action

5

6. Resources

Course objectives

This is an introductory course for clinical, administrative and peer workforce. It explains what trauma
is and how it affects people. It will increase knowledge and awareness of trauma and how it affects

people. It will increase knowledge and awareness of trauma which is the first step on you journey to

Traumatic Experiences involve situations where we:

Secondary and vicarious trauma considerations

TIC consideration: Indigenous and Cultures and Languages Diverse people

1. Explain why it is important to become trauma informed
2. Recognise the signs and symptoms of trauma stress
3. Name the five principles and state the associated strategies of TIC

4. State the different types of traumatic responses and the impacts of complex trauma

FIGURE 1 | MSAMHS introduction to trauma: becoming trauma informed. Metro south addiction and mental health services (2020). MSHLearn (birchlp.com.au).

people with a history of homelessness (Transitional Housing
Team), two community-based outreach teams (Mobile Intensive
Rehabilitation Teams), an Early Psychosis team and three
residential rehabilitation units (Community Care Units) (see
Table 1). The senior leadership across the rehabilitation service
identified the implementation of TIC as a quality improvement
activity. The implementation experience reported in this paper
covered the period 15/11/2019 to 2/4/2021. This period was
inclusive of unanticipated disruptions in service activity due to
COVID-19 commencing in March 2020.

TIC Online Training

The multi-professional ~ Psychological Trauma
Steering Committee developed the introductory online staff
training (19). Figure 1 outlines the focus and content of the
online training.

service’s

Implementation Plan

The implementation plan focused on the first three stages of
the five stages of implementation as described by Fixsen et al.
(13) (Figure2). In the exploration phase, staff were surveyed
to ascertain their perception of the organizational readiness
to introduce TIC training. The survey results influenced the
initial implementation phase, which focused on staff training
and incorporating the TIC principles into multidisciplinary team
meetings and staff supervision. Team Leaders audited training
completion within their teams. Key TIC principles (Figure 2)
were made a standing item within professional and operational
supervision in the rehabilitation teams to facilitate applying
the training to practice. After 6 months, Team Leaders were
interviewed via phone or teleconference to ascertain their views
on implementing the TIC training into clinical practice. The
implementation stages 4 (full implementation), and stages 5
(sustainability) were out of scope of this study.
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N
e Survey staff interets in *TIC and TIC training
Exploration
J
)
¢ TIC developed and made available online to staff
Program
installation i)
N
e Team leaders had TIC Key TIC principles (safety, trust and transparency, peer support, collaboration, empowerement with voice and
v/ choice and cultural, historical and gender awareness) as a standing agenda items in team and management meetings
Initial * Team leaders made staff aware of the traing and requested they complete it within 6 months
Implementation J
N
* To be undertaken service wide and out of scope of this evaluation.
Full operation
o
)
* To be undertaken service wide and out of scope of this evaluation.
Sustainability
J
FIGURE 2 | Five stages of implementation (20) (The first 3 stages were evaluated in this study). TIC, Trauma informed care.
MEASU RES TABLE 2 | Organizational change readiness assessment profile.
Organizational Change Readiness Scoring?
Assessment 1 2 3 4 5
There are many organizational change measures available often L Questi Likely ¢ " Likely o hind
with limited evaluation of their psychometric properties (20). ever uestions fiely fosupport Tkely to hinder
The reliability and validity of instruments is context dependent. ¢ i o External environment X
In this study we aimed to find an instrument that: (1) could  directon |, [ eadership X
be adapted for the public rehabilitation service context, (2) c. Strategic direction X
that was short to encourage completion, and (3) that focused Operations  d. Organization structure, X
on staff perceptions of the planned implementation of TIC. tasks, work processes
The instrument was developed in Canada (21) and designed e. Management processes X
to provide a quick overview of factors potentially inhibiting and communication
or facilitating change that may need to be addressed in a  Support f. Culture, norms, morale X
change process. systems g. Human resource systems X
The OCRA (21) profiles an organization’s “change readiness” h. Employees’ personal X
from the perspective of staff using 29 questions. It can be goals and competencies
i. Information processes X

adapted to focus on a particular initiative. The instrument
provides a profile of service direction, operations and support
system levers that facilitate change or may hinder change
(Table 2). Each lever has a number of subcategories rated from
1 (most supportive) to 5 (most inhibitory). Ratings 1-3 indicate
there is a likelihood that these levers and subcategories are
likely to support change and rating of 4 or 5 are likely to
inhibit change (Table 2). No psychometric data is available on
this instrument.

@1 = most supportive of change, 5 = most inhibitory of change.

Team Leader Interview Questions

The interview comprised eight open-ended questions developed
by the authors and designed to capture information about
Team leaders’ views on the implementation of TIC into practice
(Figure 3). Due to COVID restrictions all interviews were
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Semi Structured Interview Questions

1. Firstly, in your own opinion what would you say the key principles of Trauma
Informed Care are.

2. How well do you think the training prepared you to supervise staff in Trauma
Informed Care?

3. Where there any areas of the training that you do not think was covered adequately. If
so, please elaborate.

4. Without mentioning specific names, could you give examples of you staff using
information from the TIC training in their day to day work.

5. Have there been an adverse or unexpected negative effect of the training. Please given
anonymous examples

6. What are some examples of the ways you attempt to ensure TIC is included in care
plans? Please given examples

7. How is awareness of trauma included in case communications and discussions.

8. Is there anything else that we have not covered today that you think may be important
for us to know about the TIC training and its implementation.

FIGURE 3 | Team Leader interview questions.

conducted either by telephone or videoconferencing with notes
taken by the interviewer. Participants were given the option
of having the interview conducted by an independent research
assistant or the Director of the Rehabilitation services; all chose
the Director.

Analysis

The OCRA scoring scheme (21) was applied in profiling
the survey results. The de-identified Team Leader interview
transcripts were analyzed from an inductive thematic approach
following the steps of Braun and Clarke (22) using the NVIVO12
program. These steps were not linear but provide elements of
a recursive analysis of the data. Two authors were the main
data coders who familiarized themselves with the data before
coding each item and collating the codes and data extracts.
The themes were reviewed with reflection on representing and
synthesizing the data identified in the analysis. Two authors
completed this thematic analysis independently and then worked
collaboratively with another author to get consensus on the final
themes and illustrative transcript extracts. Participants did not
provide feedback on the findings.

RESULTS

Organizational Change Readiness

Assessment
Fifty-five of the 123 staff (44.7%) completed the survey.
The service profile indicated that possible barriers to

implementation were in the lever categories of Service Direction
(Strategic direction); Operation (organizational structure,
management processes and communication) and Support
Systems (human resource systems and employees’ personal
goals and competencies) (Table 2). The initial implementation
plan addressed the identified barriers via the TIC training and
Team Leaders prioritizing TIC in management processes. There
was a relative strength in the lever categories Service Direction
(external environment, and leadership) and Support system
levers (service culture, norms, and morale).

Training Completion Rates

Training completion rates varied between the eight rehabilitation
teams (6.3-78%, Table 1). Teams with the highest training uptake
had one or more of the authors as program champions working
in the team.

Thematic Analysis of Team Leader

Interviews

All eight Team Leaders within the rehabilitation service were
interviewed. Below are the themes that emerged through the
analysis (Table 3 and Figure 3).

Theme 1: The Need for to Respect the Person’s Life
Journey and the Risk of Re-traumatisation

Patients referred to specialized mental health rehabilitation
teams have ongoing functional impairment related to their
mental illness that has not responded to general mental
health care. Team Leaders emphasized the need to take an
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TABLE 3 | Break down of the thematic analysis of the semi structured interviews of the Team Leaders.

Theme

Examples/meaning units

Theme 1. The need for to respect the
person’s life journey and the risk of
retraumatisation

Theme 2. The context of
implementing TIC training is important

Theme 3. (TIC) is an essential part of
mental health care

Theme 4. Staff may also have trauma
histories

Aware of the long-lasting impact and influence of historical trauma

Reframe person as an individual rather than diagnosis

What happens to you rather than what is wrong

More holistic

Look longitudinally rather than cross sectionally

It is important we don’t repeat traumas inadvertently

Experience trauma from mental health care

Even though you wouldn’t know it if (you) break trust even in a little way. Easy to take it for granted. Promised tea before
meeting got caught up and forgot. Later apologized

(due to) COVID.... (TIC training) had slipped my mind.’

| found myself getting frustrated with staff and residents.

Timely given the year we have had.

Reflect on how your stress has impacted on work. can get brusque.

Don’t implement TIC training before a pandemic.

The supervisions and TIC follow up got interrupted by COVID.

Change fatigue esp. in general COVID climate

Staff shortages and change capacity to invest in TIC.

Psychologist won’t do sessions in residents’ unit if trauma issues may come up

TIC part of our philosophy of practice

It is why we do what we do

The principles are that we work with all clients from a care that recognizes trauma in multiple ways, individual, not formulaic.
Without the training and background knowledge easy to be judgemental

TIC helps make services cater and avoid re-traumatization...

Integrate with other work e.g. sensory

Latched onto the similarities with sensory work

Focus on sensory work

Increased request for trauma therapy

Understand staff may have traumas or have experienced trauma in the workplace
Appreciate staff who have experienced trauma.

Help support staff

The training did not cover the issue of clinicians who themselves maybe traumatized

individualized, longitudinal, and holistic perspective with each ~ While Team Leaders recognized the importance of TIC, this was
patient. For example, understanding a person’s history and  difficult to prioritize given the effects of COVID 19.

trauma background would allow staff to work collaboratively

with the individual to tailor treatments. Change fatigue especially in the general COVID climate....

In one case with a male with a history of sexual abuse we

Bombarded by emails... Staff shortages and change capacity to
invest in TIC. (Participant 4).

ceased the depot because of a concern it could be retraumatizing. Don't implement TIC training before a pandemic. The supervision

(Participant 3)

and TIC follow up got interrupted by COVID (Participant 1).

...... you wouldn’t know it if you break trust even in a little way.
Easy to take it for granted (Participant 6). Theme 3: TIC Is an Essential Part of Mental Health

Our work needs to account for traumas they have suffered and
impact on how they look and behave. It is important we don’t repeat
traumas or inadvertently they experience trauma from mental

Care
There was an awareness and acceptance of the high rates of
trauma in the life histories of people with mental illness. Team

health care (Participant 1).

Awareness of consumer journey.
significance. .... eg ..... person who left school early got
involved in the correctional system. Need to understand why they

Leaders viewed trauma as common and believed staff needed to
be supported to recognize how trauma can manifest and best
assist the person.

...TIC is overarching

respond in circumstances (Participant 2).
... Aware of the long-lasting impact and influence of historical (The Early Psychosis) team uses a trauma perspective as part of core

trauma (Participant 4).

Theme 2: The Context of Implementing TIC Training

business. Especially relevant as team sees refugee and people from
low socioeconomic (groups). Need to differentiate trauma from
other processes leading to psychosis (Participant5)

The principles are that we work with all clients from a care that

Is Important recognizes trauma in multiple ways, individual, not formulaic.
Soon after commencing the implementation of TIC training, the (Participant 1)

impact of the health response to COVID 19 took effect. Team TIC is part of our philosophy of practice. ... It is why we do what we
Leaders were central to the COVID 19 response within each team. do (Participant 8).
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Staff commented that TIC complemented other mental health
care delivered within the rehabilitation setting.

(TIC) is integrated with other work e.g., sensory. Sensory to deal
with functional disabilities (of trauma) (Participant 1).

Theme 4: “Staff May Have Traumas...”

Team Leaders commented that completing the TIC training may
be triggering for staff. Equally, they viewed working in mental
health may inadvertently retrigger staffs’ own past traumas.

Also, try to understand staff may have traumas or have experienced
trauma in the workplace (Participant I).

Appreciate staff who have experienced trauma. ... .. Help support
staff (Participant 8).

Minor Themes

There were comments arising from four team leaders’ interviews
that despite not being frequently endorsed were considered to
represent themes worthy of inclusion. The rehabilitation teams
have a significant proportion of non-clinical staff who may have
differing needs in relation to TIC training and practice.

Differing abilities. .. depending on whether clinical or non-clinical
(Participant 1).

There was some fear from the peer workers that they would be
expected to do trauma therapy (Participant 2).

The team leaders are usually senior staff who have extensive
clinical experience. The TIC training did not expand their
knowledge base and there was a recognition of the need for the
development of further training.

The training ignited existing knowledge. I have been working
for several years ...I will apply my knowledge in professional
supervision and do further reading (Participant 2).

I was already aware of the importance of trauma. the TIC
training didn’t make a lot of personal difference...not new for me
(Participant 3).

As a psychologist nothing new in the training as TIC is part of our
training. More in depth training as a psychologist. ... (TIC training)
is good basic training, sufficient at this level...need for follow-up
training especially for clinicians. In general, we are not meeting the
need (for specific trauma therapy) (Participant 4).

DISCUSSION

The association of trauma and mental illness is well recognized
(1, 2). This study evaluated aspects of the implementation of
introductory TIC training into the rehabilitation curriculum of
teams within a rehabilitation service of a large public mental
health service. Despite the recognition of the importance of
trauma this study found variable uptake of TIC training and the
initial objectives of implementation were not met.

The OCRA survey results were encouraging regarding
organizational readiness and validated the initial implementation
plan focusing on staff training and supporting practice change
using existing team management structures. However,

this instrument measures a point in time and cannot
predict emergent issues, particularly external events like
the global pandemic.

There was wide variability in the uptake of the training. Teams
where the authors worked had the highest levels of training
completion. This highlights the influence of program champions
in successful change implementation (16). The implementation
literature also refers to the influence of timing on successful
implementation and the concept of absorptive capacity on how
much change an organization can accommodate (16). The Team
Leader interviews referred to this issue as they noted the role
of staff fatigue due to the demands of the response to COVID-
19. Making TIC training mandatory would be an organizational
solution that would be congruent with the importance of trauma
in mental health.

The minor themes were consistent with the limitations of
entry level training that focusses on the fundamentals of TIC
but does not meet the needs of a diverse workforce. In addition,
there is an identified gap in training staff in other levels of
competency e.g., trauma skilled, trauma enhanced and trauma
specialist. The current limited ability for this public mental
health service to meet the need for specific trauma therapy
was seen as a gap in care provision. It is necessary to have a
whole of service structured competency framework to address
this need. This study investigated the basic level of trauma
competency within a section of a large public mental health
service. The findings in this study add support for further
organizational support and investment to build broad based,
multilevel competency levels in staff that is congruent with their
roles. This would involve fundamental TIC training for all staff,
as well as training to develop staff specialists in specific trauma
therapy. A comprehensive organizational response would also
include provision for staff supervision and for ongoing training.

Leadership is core to any successful change implementation
(16). Team Leaders are critical in facilitating behavioral change
in the staff they manage and supervise. The key themes emerging
from the qualitative analysis of the Team Leader interviews
foregrounded how awareness of trauma is integral to mental
health care. Having a trauma lens can influence clinical decisions
with the recognition that vigilance is needed to minimize re-
traumatization. Taking a person-centered approach was seen as
a way to ensure that care especially in relation to trauma is
individualized and the uniqueness of the person’s experience is
appreciated (17).

LIMITATIONS

The authors recognize the need for larger, more methodologically
rigorous studies of the effectiveness of strategies for the
implementation of TIC. This study examined a service
improvement initiative of the rehabilitation teams of a
large public mental health service, in the absence of a
service wide comprehensive implementation plan. Despite
this qualification this study is an example of how services
within large organizations can begin to take responsibility for
quality activities.

Frontiers in Psychiatry | www.frontiersin.org

32

January 2022 | Volume 12 | Article 810814


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

Nation et al.

Implementing Introductory TIC Training

The authors also acknowledge the limitation of the measures
(OCRA and the Team Leader questions) not being validated but
context specific. The survey response (44.7%) did not represent
the views of all staff or staff in all teams. To minimize the
potential influence of participant researchers, discipline-specific
data on who completed the training was not collected. This
meant the authors were unable to comment about training
differences between disciplines. Optimal data saturation (18) was
not reached for the thematic analysis due to the fixed population
of Team Leaders (n = 8). Another limitation to this study was
the derailment that occurred following COVID-19 with regards
both to the response rate from the survey as well as the actual
implementation of the training. In this research staff opinions
were collected rather than exploring factors other than COVID-
19 that impacted on training uptake.

This evaluation does not involve the complete
implementation of TIC training which would require
endorsement at a senior executive level of the service but
focused on the initial stages and will inform ongoing TIC
implementation in the service.

CONCLUSIONS

Introductory training in a trauma-informed approach was
considered necessary but not sufficient to embed TIC into
routine care. Staff also emphasized that an overall organizational
commitment is required for meaningful implementation of TIC
(9). The need to have a systematic approach that incorporates
all strands of TIC and uses a structured competency framework
to build a comprehensive response to trauma is needed for
effective implementation.

RECOMMENDATIONS

= To better integrate TIC into everyday practice it should be a
prioritization in both operational and professional supervision.

s Training in TIC should become mandatory training for
all mental health staff to ensure expressed importance
of trauma in mental healthcare is reflected in the
training provided.

= A systematic approach to TIC is required that incorporates staff
training, organizations’ policy and procedures, environmental
considerations, and staff well-being.
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The Coronavirus Disease (COVID) pandemic has aroused challenges to emotional
well-being of the individuals. With 1,582 respondents from the Health and Retirement
Survey (HRS), this study investigates the heterogeneity in older adults’ vulnerability and
examines the relationship between vulnerability types, aging attitudes, and emotional
responses. International Positive and Negative Affect Schedule Short-form (I-PANAS-
SF) and Attitudes toward own aging (ATOT) were used to assess the emotional
experiences and aging attitudes, and 14 kinds of pandemic-related deprivations
evaluated vulnerability of individuals. Latent class analysis (LCA) was used to explore the
vulnerability types, and weighted linear regressions examined the relationship between
vulnerability, aging attitudes, and emotional responses. The results showed that the
proportion for individuals with mild vulnerability (MV), healthcare use vulnerability (HV), and
dual vulnerability in healthcare use and financial sustainment (DVs) was 67, 22, and 11%,
respectively. Older adults aged below 65, Hispanics and non-Hispanic Blacks, and those
not eligible for Medicaid were more likely to have HV or DVs. The relationship between
vulnerability and positive emotions (PAs) was non-significant, yet individuals with HV (beta
= 0.10, standard error [SE] = 0.16) or DVs (beta = 0.09, SE = 0.28) were likely to have
more negative emotions (NAs) than their mildly vulnerable counterparts. Furthermore,
aging attitudes moderated the relationship between vulnerability and emotions. The
salutary effect of positive aging attitudes on emotional well-being was more significant
among people with DVs than those with MV (beta = 0.20, SE = 0.04 for positive
responses; beta = —0.15, SE = 0.04 for negative responses). Thus, we urge more
attention for vulnerable older adults in a pandemic context. Meanwhile, encouraging
positive aging attitudes might be helpful for older adults to have better emotional
well-being, especially for those with DVs.

Keywords: vulnerability, aging attitudes, emotion, older adults, COVID-19
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INTRODUCTION

The Coronavirus Disease (COVID-19) pandemic brought
substantial mental health impacts besides direct threats to the
physical health of individuals. With the influences of pandemic
threats, changes in routine, worries about financial loss, and
loneliness during this public health upheaval, people faced
multiple challenges to emotional well-being (1). Prevailing
evidence indicated that emotional distress was increased in
several countries (2). According to the Strength and Vulnerability
Integration Model, older adults have strength in regulating
emotions with a better use of attentional strategies, appraisals,
and behaviors, yet with vulnerability in modulating the high
and sustained levels of physiological arousal (3). Despite older
adults generally having higher levels of emotional health, they
might experience heightened negative emotions (NAs) when
faced with acute stresses, such as the outbreak of Severe Acute
Respiratory Syndrome (SARS) (4). About one-half of older
adults in the hard-hit United States reported stress related to
the disease, while a quarter developed negative mental health
responses (5). As emotions have a great potential in affecting life
satisfaction and coping strategies, a growing body of research
studies tried to explore the risk and protective factors of
emotional well-being in the COVID-19 context (6, 7). Individual
characteristics, such as gender, age, race, the level of education,
marital status, economic status, the ability of daily activities, and
self-perceived health status had been intensively examined (6, 8).
However, based on our information, a few studies have examined
the association between emotional well-being and vulnerability
among older adults.

Vulnerability is the result of a set of risks in threat
exposure, threat materialization, and lack of defense to cope
with the threat (9). In previous studies, the vulnerability
could be evaluated either by models targeting individuals’
deficiencies in the face of hazards or by models focusing on
the outcomes of these risks (10). Referring to existing studies
(11-14), we measure the vulnerability during COVID-19 with
the risks in pandemic-related deprivations, which are rooted
in older adults’ deficiencies in disease prevention, healthcare
utilization, financial resilience, and housekeeping capability.
More detailed, in the face of highly infectious disease, declining
immune function among older adults, and defective preventive
strategies of their families may put individuals at increased
risk of infection (11). Besides, existing studies suggest that
older adults are more likely to have inadequate healthcare use
and financial hardships than their younger counterparts in
emergent circumstances (15-18). Moreover, they might have to
deal with overwhelming chores during the pandemic because
of austere hygiene challenges and disruption in housekeeping

Abbreviations: COVID-19, Coronavirus Disease; HRS, Health and Retirement
Survey; I-PANAS-SF, International Positive and Negative Affect Schedule Short-
form; ATOT, Attitudes toward own aging; PGC, Philadelphia Geriatric Center;
PA, Positive Affect; NA, Negative Affect; LCA, Latent Class Analysis; AIC, Akaike
Information Criterion; BIC, Bayesian Information Criterion; ssaBIC, sample size-
adjusted BIC; LMRT, Lo-Mendell-Rueben Test (LMRT); MV, Mild vulnerability;
HYV, Healthcare use vulnerability; DVs, Dual vulnerability in healthcare use and
financial sustainment.

service (19). However, the vulnerability of older adults might
be heterogeneous due to differential types and volumes of
resources that individuals possess. People may have different
levels of risk to experience the pandemic-related deprivations and
might be distinguished as having single-dimensional or multiple-
dimensional vulnerability. However, most existing COVID-
19-related studies treated the vulnerability of older adults
homogeneously (7, 20); to date, none of them have revealed the
heterogeneity in the vulnerability of the older adult population.

Previous studies proposed that vulnerability during adverse
events might arouse negative emotional responses (4, 21).
However, researchers have reached no consensus regarding
the association between vulnerability and positive emotional
responses. In some studies, positive emotions (PAs) were
decreased when the person had a severer vulnerability (22, 23).
By contrast, other studies found no significant reduction in
PAs despite the vulnerability of older adults (24, 25). Besides
differences in trauma types, variation in the affective profiles
of the respondents also contributed to this inconsistency. The
affective profile is a psychological trait with an orthogonal
structure describing individuals prone to PAs and NAs in
the face of life challenges (26). Accordingly, affective profile
of an individual may involve four main types: self-fulfilling,
low-affective, high affective, and self-destructive. People with
a self-fulfilling profile are often more energetic and optimistic
and perform better in maintaining emotional well-being than
the other three affective types in stressful situations (27). In
addition, emotional responses during an adverse event are linked
with the rumination on pandemic-related deprivations, as the
Cognitive Appraisal Theory of Emotion was noted (28). In
unintentional situations, positive internal schema and PAs would
sustain when older adults attribute their vulnerability to external
factors. Alternatively, considering the vulnerability as a result
of personal inability may lead to self-depreciation and expel
PAs. Nevertheless, during the COVID-19 pandemic, how older
adults conceive their vulnerability may be differential across
populations (14). Thus, in the current study, we examine the
relationship of vulnerability with positive and negative emotional
responses, thereby evaluating the emotional well-being of older
adults amidst the COVID-19 threats.

Moreover, aging attitude as a cognitive pattern might
moderate the relationship between vulnerability and emotional
responses. The Cognitive Vulnerability-Stress Model suggests
that older adults with positive aging attitudes would have
better subjective well-being during adverse events (29). When
confronted with risks in pandemic-related deprivations, positive
aging attitudes would improve the emotional well-being via
emotional and informational processing. On the one hand,
self-esteem from positive aging attitudes serves as a shield
against initial negative reactions, which is helpful to restrain
stress-diathesis and have better use of emotion regulation
strategies (30). On the other hand, positive aging attitudes
would help individuals to effectively select the pandemic-related
information (31). People with positive views on aging are less
likely to be impacted by discriminative information against
older adults, thereby conducting fewer negative ruminations
(32). However, whether the association between positive aging
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attitudes and emotional responses vary between vulnerability
types remains unclear. Theoretically, older adults experiencing
fewer dimensions of insecurities may have greater self-esteem
and confidence to overcome the pandemic after comparisons
with their multiple-dimensional damaged counterparts (33).
Such a sense of capability is intrinsically inherent with positive
aging attitudes and might amplify their salutary effects on
the emotional well-being. Alternatively, positive aging attitudes
might also be more important for populations with multiple-
dimensional vulnerability, helping to maintain positive self-
images under substantial pandemic-related deprivations (34).
Given the debates above, this study tries to examine the
interactive effect of vulnerability and aging attitudes on the
emotional well-being of older adults.

Aims and Hypotheses

This study investigates the latent vulnerability types among
American older adults and examines the relationship between
vulnerability type, aging attitudes, and emotional responses in
COVID-19 settings. Our first hypothesis concerns the latent
vulnerability types with an investigation on disease infection,
delayed healthcare use, financial hardships, and overwhelming
chores. This hypothesis is exploratory, assuming older adults
might be distinct as having a single-dimensional or multiple-
dimensional vulnerability due to differential types and volumes
of resources they possess. Moreover, the socioeconomic and
health characteristics of vulnerability groups would be different.
Secondly, we propose that multiple-dimensional vulnerability is
associated with higher levels of negative emotional responses.
In contrast, the relationship between vulnerability and positive
emotional responses might be negative or non-significant. Lastly,
we assume that older adults with positive aging attitudes
would have more positive and fewer negative emotional
responses. Meanwhile, positive aging attitudes might moderate
the relationship between vulnerability and emotional responses.
The salutary effect of positive aging attitudes on emotional well-
being might be more significant for individuals being either
single- or multiple-dimensional vulnerable in the pandemic.

MATERIALS AND METHODS

Study Design and Data Collection

Health and Retirement Survey (HRS) is a national longitudinal
study of older Americans’ health and economic situation (https://
hrsonline.isr.umich.edu/). Data in this study were used from
the 2020 HRS COVID-19 Project (Early, version 1.0). The
COVID-19 module administrated 50% random subsample of
households initially assigned to enhance the interviewing. This
50% random subsample was further split into two random
samples: the first one was released to fieldwork on June 11, 2020,
while the second one was on September 24, 2020. Information
in this study was gained from the first random sample of
3,266 respondents, accounting for ~25% of the original HRS
sample. Due to lockdowns in the pandemic, the COVID-19
Project was conducted via telephone, with a response rate of
62%. Detailed information on sampling design, survey content,
and sample weights of HRS can be found elsewhere (35).

After excluding persons below age 60 and who did not report
emotional responses, this study included a total of 1,582 cases.
All regressions were weighted using inverse probability weights
to adjust for selections and non-response in the data.

The Institutional Review Board (IRB) of the University of
Michigan approved the HRS survey, while the IRB of Yale
University provided approval for this study. All methods were
performed in accordance with the Declaration of Helsinki. As
some of the older adults could not write, all respondents provided
verbal consent to this survey.

Measures

Outcome Variable

Emotional responses in this study were measured with the
International Positive and Negative Affect Schedule Short-form
(I-PANAS-SF) (36), which includes 10 items and estimates the
degree of PAs and NAs that individuals experienced in the
past month. Five positive emotional responses involved active,
determined, attentive, inspired, and alert, whereas five negative
responses included afraid, nervous, upset, hostile, and ashamed.
Older adults were invited to rate these emotional responses on
a 5-point scale according to the extent to which they have felt,
while higher scores referred to more intensive affectivities. The I-
PANAS-SF is psychometrically acceptable across cultures (37). In
the current study, the internal consistency coefficient (Cronbach’s
a) for PAs and NAs was 0.811, 0.776, respectively, indicating
acceptable reliability of the measurement.

Independent Variables

The vulnerability was assessed with 14 items of pandemic-
related deprivations rooted in older adults’ deficiencies in
disease prevention, healthcare utilization, financial resilience,
and housekeeping capability. With references from the Sensitivity
and Resilience Model and related empirical studies (11-14), this
study made use of the most typical symptoms for each dimension.
Disease infection of individuals and their family members
exhibited older adults’ vulnerability in disease prevention. Delay
for surgery, prescription filling, doctor visits, dental care, and
other services expressed vulnerability in healthcare utilization.
Experiences of income deduction, spending growth, food
shortage, missing financial dues, asking help with bills, and other
hardships showed vulnerability of the individuals in financial
resilience. Then, asking for help to do chores represented a
vulnerability in housekeeping capacity. We invited older adults
to report if they had experienced each of the 14 items during the
pandemic (since April 2020), with 0 refers to no and 1 for yes. The
vulnerability was calculated as a categorical variable after latent
class analyses (LCA), with 0 for mild vulnerability (MV), 1 for
healthcare use vulnerability (HV), and 2 for dual vulnerability in
healthcare use and financial sustainment (DVs).

Aging attitudes were examined with a brief five-item
unidimensional measure that compromises the Expansion:
Attitudes towards own aging (ATOA) dimensions of the
Philadelphia Geriatric Center (PGC) Morale Scale (38). Items
from the ATOA measure included: “I have much pep as I did last
year,” “I am as happy now as when I was younger,” “Things keep

getting worse as I get older;” “The older I get, the more useless I
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feel,” and “As I get older, things are better than I thought they
would be.” A 6-point response scale was used to evaluate the
degree of each item. When negative items were reverse-scored,
this scale captured older adults’ global positive evaluation of their
aging process (39). The Cronbach’s a for the scale was 0.773 in
this study.

Covariates

Affective profile was determined by the mean scores of positive
affections and negative affections, reported throughout 2002-
2018 HRS waves. In line with previous studies (26, 40), we
adopted a cutoff point at 53.2% for PAs and 48.9% for NAs
to identify the orthogonal structure of individuals' affections:
self-fulfilling profile (high scores in PAs but low scores in
NAs); low affective profile (low scores both in PAs and NAs);
high affective profile (high scores both in PAs and NAs); and
self-destructive profile (low scores in PAs but high scores in
NAs). Other covariates in the current study comprised sex
(male/female), age (below 65/65 and older), race (Hispanic/non-
Hispanic White/non-Hispanic Black/others), marital status
(married or partnered/uncoupled), educational level (less than
high school/high school or above), household wealth (relatively
poor/mid-level/rich), Medicaid eligibility (eligible/not eligible),
difficulty in daily activities (none/one and more, ie., 9 items,
such as dressing, bathing, preparing hot meals, shopping for
groceries, and so on), and self-reported health status (relatively
poor/relatively good). These variables have been examined to
associate with the emotional well-being of older adults in the
United States (6, 8, 41).

Statistical Analyses

Descriptive analyses were conducted for the outcome variable,
independent variables, and covariates. We used Mplus Version
7 to conduct LCA to identify unobserved clusters of individuals
that respond to measured vulnerability items with a similar
pattern. In this stage, robust maximum likelihood (MLR)
estimators were adopted. Indicators, such as Akaike Information
Criterion (AIC), Bayesian Information Criterion (BIC), sample
size-adjusted BIC (ssaBIC), entropy, values of the Lo-Mendell-
Rueben Test (LMRT), and the Bootstrap Likelihood Ratio
Test (BLRT) were used for model selection. Meanwhile, we
conducted bivariate analyses between the vulnerability type and
socioeconomic/health variables while considering uncertainty in
membership assignment (42). In the next step, class membership
was assigned to each individual based on the probability and
was treated as an observed variable. We used multinomial
logit regressions to examine the factors associated with the
vulnerability type, of which the relative risk ratio (RRR) and
95% CI were reported. In addition, Linear regressions were
conducted to examine the association between the vulnerability
type, aging attitudes, and emotional responses, after adjusting
for a broad spectrum of covariates, such as affective profile, sex,
age, race, marital status, education, household wealth, Medicaid
eligibility, difficulty in daily activities, and self-reported health.
Here, standardized and unstandardized coeflicients, robust SE,
and 95% CI were reported. All regressions were weighted
using inverse probability weights, with sample weights that have

corrections for emotion non-response. List-wise deletion was
used to handle missing data, and all regressions were conducted
in Stata Version.

RESULTS

Table 1 presents the descriptive characteristics of variables in this
study. Among 1,582 respondents, women (N = 919, 58.20%)
and persons aged 65 years and older (N = 1,129, 71.50%) were
accounted for the majority. Additionally, more than half of the
respondents were non-Hispanic Whites (N = 1,085, 68.71%),
married or partnered (N = 971, 61.50%), and had a high school
degree or above (N = 1,327, 83.98%). Although 64.91% (N
= 1,025) of the elderly had difficulty in daily activities, the
proportion for self-reported poor health was only 38.53% (N =
608). In line with the high proportion of the self-fulfilling affective
profile (N = 1,197, 81.93%), older adults in this study reported a
relatively high level of PAs (mean = 12.60, SD = 4.21, range 0—
20). By contrast, the mean score for NAs was only 3.09 (SD =
2.90, range 0-20). With regard to vulnerability items, over 20%
of respondents (N = 336, 21.24%) lived with stressful chores
and had to ask for help. Meanwhile, the prevalence for a delayed
doctor visit and inadequate dental care was 16.31% (N = 258) and
20.35% (N = 322), respectively. Noteworthy, the most prevalent
financial insecurities among older adults were income deduction
(N = 214, 13.53%), spending growth (N = 277, 17.51%), and
asking others to pay the bills (N = 304, 19.22%). Details are
shown in Table 1.

Table 2 compares the fit indices of four LCA models, from
the 1-class model to the 4-class model, and decides on the 3-
class model as the best. Based on the estimated probability of
respondents from each latent class answering yes to vulnerability
items, we further summarized the pattern of detected types as MV
(including 67% respondents), HV (22% respondents), and DVs
(11% respondents).

As shown in Figure 1, the probability of individuals with MV
to endorse pandemic-related deprivations is almost zero except
12% for income deduction, 14% for spending growth, 19% for
requesting help with bills, and 20% for requesting help with
chores. Distinct from mildly vulnerable persons, older adults with
HV were with significantly higher risks in delayed healthcare
utilization, whose probability of experiencing delayed doctor
visits and dental care were both over 60%. However, the chance
for individuals from the HV group to have financial hardships
was all below 10%. Meanwhile, the DVs group simultaneously
demonstrated significant risks in healthcare use and financial
sustainment. Apart from a 22-54% chance of having items of
financial hardship, older adults with DVs had a 44% chance for
delayed doctor visits and a 37% chance for delayed dental care.

Supplementary Table S1, Table3 further examine the
association between the vulnerability type and socioeconomic
and health factors. While considering the uncertainty of
membership assignment, bivariate regressions indicate that
sex, marital status, age, difficulty in daily activities, affective
profile, and race were significantly associated with older adults’
vulnerability type (see Supplementary TableS1 for more
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TABLE 1 | Descriptive analysis of the sample (N = 1,582).

TABLE 1 | Continued

Characteristics Mean (N) SD (%) Range Characteristics Mean (N) SD (%) Range
Emotional responses Other financial hardships 82 5.18
Positive emotions 12.60 4.21 [0,20] Ask sb outsides HH to help with bills 304 19.22
Negative emotions 3.09 2.90 [0,20] Ask sb outsides HH to help with chores 336 21.24
Aging attitudes 19.92 5.40 [5,30] o
SD, Standard Deviation; HH, Household.
Affective profile
Self-fulfilling 1,197 81.93
H'gh_aﬁem.'ve 13 089 information). With weighted multinomial regression, Table 3
Low-affective 292 1588 demonstrates that individuals aged below 65 were more likely to
Seffdestructive 9 190 have HV (RRR = 1.51, 95% CI: 1.07, 2.11) or DV's (RRR = 1.95,
Sex 95% CI: 1.05, 3.61) during the pandemic. Compared with those
Male 660 4180 not eligible for Medicaid, older adults with Medicaid were less
Female 919 5820 likely to have HV (RRR = 0.49, 95% CI: 0.26, 0.93). Meanwhile,
Age Hispanics (RRR = 3.99, 95% CI: 1.89, 8.41) and non-Hispanic
<65 480 28.50 Blacks (RRR = 2.06, 95% CI: 1.07, 3.98) had a significantly higher
265 1,129 71.50 risk of developing DVs. Details are presented in Table 3.
Race In Table 4, the relationships between vulnerability type, aging
Hispanic 183 11.59 attitudes, and positive emotional responses during the COVID-
Non-Hispanic White 1,085 68.71 19 pandemic are presented. With covariates controlled, positive
Non-Hispanic Black 261 16.53 attitudes toward aging were associated with a higher level of
Others 90 3.7 positive emotional responses among older adults (B = 0.26, beta
Marital status = 0.35, 95% CI: 0.22, 0.31). Despite that Model 2 suggests no
Married or partnered 971 61.50 significant difference in PAs across three vulnerability groups,
Uncoupled 608 38.50 we found the association between positive aging attitudes and
Education level greater PAs was more significant among individuals with DV's
Less than high school 255 16.12 than their mildly vulnerable counterparts (B = 0.09, beta = 0.20,
High school or above 1327 83.98 95% CI: 0.01, 0.18).
Household wealth Table 5 focuses on the negative emotional responses among
Relatively poor 777 49.24 older adults, investigating its relationship with aging attitudes
Medium level 486 30.80 and the vulnerability type. After adjusting for covariates, positive
Relatively rich 315 19.96 aging attitudes were associated with fewer negative emotional
Medicaid eligibility responses (B = —0.20, beta = —0.36, 95% CI = —0.23, —0.17).
Not eligible 1,431 90.46 Compared with mildly vulnerable older adults, persons with HV
Eligible 151 9.54 (B = 0.74, beta = 0.10, 95% CI = 0.43, 1.06) or DVs (B = 1.05,
Difficulty in daily activities beta = 0.09, 95% CI = 0.50, 1.59) were more likely to develop
None 554 35.00 NAs. Moreover, the salutary effect of positive aging attitudes in
One or more 1,025 64.91 reducing negative emotional responses was significantly stronger
Self-rate health status for older adults with DVs than those with MV (B = —0.10, beta
Relatively poor 608 38.53 = —0.15,95% CI = —0.19, —0.01).
Relatively good 970 61.47
Vulnerability items DISCUSSION
Diagnosed with the COVID-19 22 1.39
HH member diagnosed o3 1.45 The COVID-19 pandemic has put older adults at increased
Delayed surgery 63 308 risk of pandemic-related deprivations and negative emotional
Delayed prescription filing 19 1.20 responses. This study reveals that older adults demonstrated
Delayed doctor visit 058 16.31 three vulnerability types in the face of COVID-19 threats. The
Delayed dental care 399 20.35 proportion of individuals with MV, HV, and DVs was 67, 22,
Other delayed health services 100 6.45 and 11%, respectively.’ We found no signiﬁcaflt difference in
Income deduction 14 13,53 PAs between vulne.rablhty types, after .controlhng for a br(?ad
Spending growth 077 1751 spectrum of cova.rlates, sucl.1 as aff?cnve. proﬁle?,.sex, marital
Food shortage due to financial hardships 24 168 status, agf:, 'e(ﬁlcatlon, racc?, d}fﬁculty in daily activities, self-rated
Missed financial dues 0 506 health, eligibility for Medicaid, and household wealth. However,
older adults with HV or dual vulnerability were likely to have
(Continued) more NAs than their mildly vulnerable counterparts. In addition,
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TABLE 2 | Comparing models with different latent classes: fit indices (no. of Obs = 1,582).

No. of groups  loglikelihood AIC BIC ssaBIC Entropy LMR BLRT Proportion in class
2LL P 2LL P 1 2 3 4
1 —4915.313 9872.627  9976.953  9910.253
2 —4645.753 9377.505  9591.125  9454.550 0.80 535.627  <0.001  539.121 <0.001 024 0.76
3 —4587.773 9305.545  9528.459  9422.008 0.80 115.208 0.034 116.960 <0.001 0.22 0.11 0.67
4 —4557.761 9289.6523  9721.731  9445.404 0.69 59.634 0.089 60.023 0.083 0.68 002 0.08 022

Notes: Selection Criteria: Model selection starts from one latent class and should stop if (a) the AIC/BIC/ssaBIC begins to grow with another new group added; or (b) the p for LMR/BLRT
turned non-significant with another new group added (p > 0.05). A model with an entropy of 0.8 or over is acceptable.
ssaBIC, sample-size adjusted BIC; LMR, Lo-Mendell-Rubin test; BLRT, bootstrapped likelihood ratio test.

probability

0.4

=== Healthcare use vulnerability

—4—Dual vulnerability in healthcare use and financial situation

FIGURE 1 | Vulnerability groups detected among older adults in the United States during the COVID-19 pandemic. Notes: The vulnerability type was determined by
the estimated probability of respondents from each latent class answering yes to vulnerability items. The solid black line refers to the group with mild vulnerability; the
dotted line refers to the group with healthcare use vulnerability; and the solid line with square marks refers to the group with dual vulnerability in healthcare use and
financial sustainment. Vulnerability items are as follows: v1: had been diagnosed with the COVID-19; v2: had a household member been diagnosed with COVID-19;
v3: had delayed surgery; v4: had delayed prescription filling; v56: had delayed doctor visit; v6: had delayed dental care; v7: had other delayed health services; v8: had
income deduction; v9: had spending growth; v10: had food shortage due to financial hardships; v11: had missed financial dues; v12: had other financial hardships;
v13: had to ask someone outsides household to help with bills; and v14: had to ask someone outsides household to help with chores.

vulnerability items

= Mild vulnerability

positive aging attitudes were associated with better emotional
well-being among older adults, and this salutary effect was
more significant for individuals with dual vulnerability. Several
findings of this study warrant further discussion.

First, we propose that older adults in the United States
demonstrated three distinct vulnerability types during the
COVID-19 pandemic. Even for people with MV, there was
still a certain probability of asking for help with bills and
chores. Consistent with one previous study (19), older adults
with inadequate housekeeping capacity are likely to experience

disrupted housekeeping services during the pandemic, thus
having to request help from others with chores. Also, the risk
of requesting help with bills is understandable. A previous
study suggested that the compensation of employees and
social benefits from the government were severely affected by
COVID-19-induced restrictions (43), which are two of the most
important income contributors for older adults (44). Besides the
risk of stressful chores, individuals with HV demonstrated a
significantly higher risk of endorsing delayed healthcare services.
Theoretically, individuals with HV are more likely from states
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TABLE 3 | Multinomial logit regression examining differences in risk factors across
three detected latent vulnerability groups (reference group: MV, N = 1,539).

HV DVs

RRR 95%ClI RRR 95%ClI
Age (ref: > 65)
<65 1.51% (1.07, 2.11) 1.95% (1.05, 3.61)
Race (ref: non-Hispanic White)
Hispanic 0.70 (0.36, 1.36) 3.99"* (1.89, 8.41)
Non-Hispanic Black 0.68 (0.43,1.10) 2.06" (1.07, 3.98)
Others 0.48 (0.21, 1.09) 3.12 (0.84,11.60)
Medicaid eligibility (ref: not eligible)
Eligible 0.49* (0.26, 0.93) 1.04 (0.48, 2.26)

Notes: Regressions were weighted, with sample weights that have corrections for emotion
non-response using inverse probability weights. Non-significant characteristics, such as
affective profile, gender, marital status, education, household wealth, difficulty in daily
activities, and self-rate health were not presented due to space limits.

MV, mild vulnerability; HV, healthcare use vulnerability; DV's, dual vulnerability in healthcare
use and financial sustainment; RRR, relative-risk ratio; Cl, confidence interval; ADL,
activities of daily living; p < 0.05", p < 0.001™".

and counties endorsing the stay-at-home order, which restricts
interpersonal contacts and suggests cancellation of elective care
(14). Especially in hard-hit areas where health resources are
massively reassigned for pandemic control, it becomes even more
challenging for older adults to access non-infectious healthcare
(45). Moreover, more than one in ten older adults had DVs.
Possibly, individuals with dual vulnerability are those with
lower socioeconomic status. On the one hand, one prior study
noted that about half of the disadvantaged older adults in the
United States are living without emergency savings, thereby
with a significantly higher chance of experiencing financial
hardships during recessions (46). Moreover, they are more likely
to have increased expenditure as many of the mechanisms for
navigating life on a limited budget became difficult during
the pandemic (47). On the other hand, disadvantaged older
adults are more likely to depend on public transportation to
get healthcare services, which is at least inconvenient under the
pandemic restrictions (48). Thus, we urge local governments and
communities to keep a watchful eye on older adults during crises.
Noteworthy, the vulnerability is more likely to be heterogeneous
rather than homogenous, and a careful evaluation for older adults
of their risks in trauma-related deprivations is critical before
social services are conducted.

In addition, we suggest that older adults under 65 years
were less likely to be mildly vulnerable, while those not eligible
for Medicaid were more likely to have healthcare vulnerability,
and Hispanics/non-Hispanic Blacks were prone to have dual
vulnerability. In contrast with previous studies suggesting age as
a risk factor of vulnerability (12, 13), we suggest that individuals
aged 60-65 years were more likely to have financial hardships and
inadequate healthcare services than their older counterparts. Two
explanations rationalize this finding. Firstly, older adults below
65 years are more likely to be active in the labor market before
the pandemic. However, they would find it difficult to reenter the
workforce during the post-pandemic recession, thereby having

a greater chance to experience financial hardships (1). Secondly,
it is possible that individuals of older ages would ignore their
physical discomforts and require lesser care and services, as
they tend to have better subjective well-being and be more
satisfied with life (49). Moreover, an existing study suggested
that adults aged over 65 years conduct more telemedicine visits
than their 55-65 years counterparts, thus at a lower risk of
delaying healthcare (50). Apart from age, we also found that
individuals not eligible for Medicaid are more likely to have
healthcare vulnerability, as Medicaid promotes healthcare access
during the pandemic (51). Furthermore, we found Hispanics and
non-Hispanic Blacks are more likely to have dual vulnerability
than their Whites counterparts. One recent review suggested that
Hispanics and non-Hispanic Blacks experienced higher rates of
infection, hospitalization, and mortality in the pandemic (52).
According to Blumenshine’s model (48), Hispanics and non-
Hispanic Blacks depend largely on public transportation and
have limited capacity to work at home, thus becoming harder
to access healthcare services and sustain income during the
pandemic. In a vicious cycle, they have a greater risk of infection
to get a job or seek healthcare services, which intensifies the
probability of inadequate healthcare use and financial hardships
once individuals become infected. In a nutshell, we propose
that older adults below 65 years, being Hispanics or non-
Hispanic Blacks, and not eligible for Medicaid are more likely
to have healthcare vulnerability or dual vulnerability during the
pandemic, which is worthy of more care and services.

Third, this study reveals that the vulnerability type of
older adults presented no significant relationship with PAs but
was significantly associated with NAs during the pandemic.
Previous evidence claimed that severe vulnerability would
lead to stress and a ruined sense of self-continuity, thus
reducing PAs in young adults (53). However, this study found
no significant difference in PAs between older adults from
different vulnerability groups. Possibly, intrinsic motivation
for emotionally meaningful goals among older adults could
rationalize this finding, which is examined to be helpful to
sustain PAs under challenging situations (54). Often, older
adults are prone to pay attention to positive stimuli over
negative information during stressful events, thus being easier
to develop PAs (55). However, emotional regulation strategies
are harder to work on negative arousals under prolonged stress
(56). With the introduction of the sense of relative deprivation
(57), people with healthcare vulnerability or dual vulnerability
are understandable to have a higher level of NAs. Individuals
in traumatic events are prone to compare their vulnerability
with others. Nevertheless, compared with mildly vulnerable
counterparts, older adults with healthcare or dual vulnerability
might have a sense of unfairness, which is likely to activate
negative responses such as hostility and anger (58). Thus,
although older adults are often more resilient in emotional well-
being, their NAs should also be noted and timely intervened
when individuals demonstrate healthcare or dual vulnerability
in crises.

Lastly, we propose that positive aging attitudes benefited
older adults’ emotional well-being in the COVID-19 context,
especially for individuals with DVs. As noted by prior studies,

Frontiers in Public Health | www.frontiersin.org

41

February 2022 | Volume 9 | Article 778084


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

Fu et al. Older Adults in COVID-19 Times

TABLE 4 | Weighted linear regressions of the relationship between aging attitudes, vulnerability type, and positive emotional responses among older adults (N = 1,539).

Variables Model 1 Model 2 Model 3

B (Robust S.E.) 95%CI Beta B (Robust S.E) 95%CI Beta B (Robust S.E) 95%CI Beta
Aging attitudes 0.26 (0.02) (0.22, 0.31) 0.35** 0.27 (0.02) (0.22,0.31) 0.36"* 0.25 (0.02) (0.20, 0.29) 0.33***
Vulnerability (ref: MV)
HV —0.01 (0.25) (—0.48, 0.48) —0.01 —1.85(0.95) (—8.72,0.02) -0.19
DVs 0.56 (0.44) (—0.34, 1.46) 0.03 0.54 (1.26) (—1.94, 3.02) 0.03
Interaction (ref: AA* MV)
AA*HV —0.01 (0.07) (—0.14, 0.13) -0.02
AA * DVs 0.09 (0.04) (0.01, 0.18) 0.20*
Constant 10.53 (1.04) (8.50, 12.57) 10.51 (1.04) (8.48, 12.55) 10.83 (1.04) (8.79, 12.87)
Covariates Yes Yes Yes

Notes: Linear regressions were conducted with positive emotional responses as the outcome variable. All regression models controlled for affective profile, sex, marital status, age,
education, race, difficulty in daily activities, self-rated health status, eligibility for Medicaid, and household wealth. Regressions were weighted, with sample weights that have corrections
for emotion non-response using inverse probability weights.

MV, mild vulnerability; HV, healthcare use vulnerability; DVs, dual vulnerability in healthcare use and financial sustainment; AA, aging attitudes; B, coefficient; S.E., standard error; Cl,
confidence interval, *p < 0.05; **p < 0.001.

TABLE 5 | Weighted linear regressions of the relationship between aging attitudes, vulnerability type, and negative emotional responses among older adults (N = 1,539).

Variables Model 1 Model 2 Model 3

B (Robust S.E.) 95%CI Beta B (Robust S.E) 95%CI Beta B (Robust S.E) 95%CI Beta
Aging attitudes -0.20(0.01)  (-0.23,-0.17) -0.36"* -0.19(0.01) (-0.22,-0.17) -0.35"* —-0.19(0.02) (-0.22, -0.15) —0.33"*
Vulnerability (ref: MV)
HV 0.74 (0.16) (0.43, 1.06) 0.10"** 0.88 (0.63) (-0.35, 2.11) 0.12
DVs 1.05 (0.28) (0.50, 1.59) 0.09"** 2.83(0.85) (1.15, 4.50) 0.23"*
Interaction (ref: AA * MV)
AA*HV —0.01 (0.03) (—0.07, 0.05) —0.02
AA * DVs -0.10(0.04)  (-0.19, —0.01) —0.15*
Constant 11.30 (0.68) (9.96, 12.64) 10.78 (0.69) (9.43,12.12) 10.40 (0.72) (8.99, 11.81)
Covariates Yes Yes Yes

Notes: Linear regressions were conducted with negative emotional responses as the outcome variable. Both regression models controlled for affective profile, sex, marital status, age,
education, race, difficulty in daily activities, self-rated health status, eligibility for Medicaid, and household wealth. Regressions were weighted, with sample weights that have corrections
for emotion non-response using inverse probability weights.

MV, mild vulnerability; HV, healthcare use vulnerability; DVs, dual vulnerability in healthcare use and financial sustainment; AA, aging attitudes; B, coefficient; S.E., standard error; Cl,
confidence interval, *p < 0.05; **p < 0.001.

older adults have endured prevalent discrimination during the  affections among older adults (63). However, positive aging
pandemic, as some young adults may blame the dramatic attitudes might alleviate such internal ageism via informational
response of COVID-19 as an “old people problem” (59, 60).  and behavioral processing. On the one hand, positive aging
Tags, such as #BoomerRemover#, are prevalently endorsed to  attitudes help individuals avoid ageism information and conduct
express the hostility toward the elderly, exacerbating social  fewer negative ruminations on that (64). Also, older adults
discrimination toward older adults in the pandemic settings.  with positive aging attitudes are less likely to consider their
Often, old persons may have emotional exhaustion under  vulnerability during the pandemic as a threat to future lives,
ageism discrimination, yet positive aging attitudes help to  which might lower prospective fear and worries (65). On the
promote self-appreciation and thus against negative ruminations ~ other hand, people with positive aging attitudes are more
(61). In particular, positive attitudes toward aging might be  likely to conduct adaptative behaviors to cope with their
even more critical for older adults with dual vulnerability.  vulnerability during the pandemic, which establishes a better
As noted by the attribution theory (62), older adults with  sense of self-efficacy and would mitigate the internal ageism (66).
multiple-dimensional vulnerability are more likely to make  Therefore, we suggest that encouraging positive aging attitudes
internal attributions for their pandemic-related deprivations.  might be a critical approach for social services to promote
Often, self-blame is associated with greater internal ageism  emotional well-being for older adults, especially those with
(i.e., people feeling ashamed for their age) and more negative  dual vulnerability.
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Strengths and Limitations

This study is among the first to explore the heterogeneity
in vulnerability of the older adults during the COVID-19
pandemic. We provided novel evidence to reveal three latent
groups of vulnerability and the relationship between vulnerability
type, aging attitudes, and emotional responses. However, some
limitations of this study should be acknowledged. First, this
study reports that 1.39% of respondents were diagnosed. The
lack of COVID-19 tests, especially at the beginning of the
pandemic, and the potential stigma associated with the infection
may contribute to the underestimation of the infection rate
in this sample. Given the overstretched healthcare system and
financial needs (before Medicare coverage) among infected
older adults, the proportion of people with dual vulnerability
might be higher in the U.S. population. Hence, it is of interest
for future studies to use multiple sources of data to better
represent populations who were infected with the disease.
Second, based on cross-sectional data, this study cannot infer
causality, although it seems plausible in the temporal sequence
vulnerability and aging attitudes first, and emotional responses
being the outcome. Third, there might be some confounding that
was not controlled. For instance, we assumed that differences in
political responses of states, territories, and counties contribute to
the heterogeneity in inadequate healthcare utilization. However,
residence information was lacking in this data. Lastly, the
uncertainty in membership assignment was not considered in
weighted regressions, despite bivariate analyses using a 3-step
procedure supporting these findings.

CONCLUSION

This study suggests that adults aged over 60 years presented three
distinct patterns of vulnerability during the pandemic. About
67% of individuals were mildly vulnerable, and more than 30%
of respondents had HV or DVs. Besides, individuals not eligible
for Medicaid were more likely to have healthcare vulnerability,
and Hispanics and non-Hispanic Blacks were more likely to
have dual vulnerability. Meanwhile, adults below 65 years were
prone to have healthcare vulnerability or dual vulnerability other
than MV. While older adults from different vulnerability types
had no significant difference in PAs, those with HV or dual
vulnerability were likely to have more NAs. Besides, positive
aging attitudes were associated with more positive and fewer
NAs, and this salutary effect is more significant for individuals
with dual vulnerability. Thus, we urge local governments and
communities to keep a watchful eye on older adults during crises,
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associations with insomnia severity and subjective wellbeing are still unclear. Our study
aimed to investigate these associations among resident doctors who are more vulnerable
to both workplace bullying and insomnia.

Methods: We conducted a cross-sectional survey of 1,877 resident doctors from
12 hospitals across 7 administrative regions in China. Workplace bullying, resilience,
insomnia severity, and subjective wellbeing were evaluated by the Negative Acts
Questionnaire-Revised (NAQ-R), the Chinese version of the Connor-Davidson Resilience
Scale-10-item (CD-RISC-10), the Insomnia Severity Index, and the Index of Wellbeing,
respectively. Further, a logistic regression analysis was used to analyze factors
associated with insomnia. In addition, structural equation modeling (SEM) was applied
to examine the associations among workplace bullying, resilience, insomnia severity, and
subjective wellbeing.

Results: In the present study, the rates of workplace bullying and insomnia were 51.4
and 33.2%, respectively. Workplace bullying (OR = 1.056, p < 0.001) and poor resilience
(OR = 0.957, p < 0.001) were the factors associated with insomnia after controlling the
confounding variables. Further, SEM of the present study revealed a direct relationship
between workplace bullying and subjective wellbeing (std-p = —0.223, p < 0.001). In
addition, insomnia severity (std-p = —0.071, p < 0.001) and resilience (std-p = —0.092,
p < 0.001) canindividually or collectively (std-p = —0.008, p < 0.001) mediate the indirect
associations between workplace bullying and subjective wellbeing. However, resilience
was found to act as a moderator only in the direct association between workplace bullying
and subjective wellbeing.

Conclusions: Workplace bullying and poor resilience were the factors associated
with insomnia. Further, greater resilience acted as a buffer in the direct association
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between workplace bullying and subjective wellbeing, whereas both insomnia severity
and resilience were critical mediators in the indirect associations between them.

Keywords: workplace bullying, insomnia, resilience, subjective wellbeing, Chinese resident doctor, questionnaire

survey

INTRODUCTION

Sleep problems due to various causes are prevalent among
resident doctors (1). Several previous studies have reported that
nearly one in two medical students and resident doctors have
poor quality of sleep which is strongly associated with workplace
bullying (2, 3). Workplace bullying is common among trainees
in many medical fields, including surgery (4), psychiatry (5),
internal medicine, and family medicine (6). Resident doctors
are often occupied with intensive work and study and hence
are more vulnerable to workplace bullying and insomnia. This
may worsen their wellbeing and performance during clinical
tasks (7, 8). Insomnia is strongly associated with cardiovascular
diseases (9) and deterioration in cognitive performance (10),
memory (11), and emotional function (12, 13). A previous
meta-analysis of 17 studies involving 115,988 participants in
China showed that the pooled prevalence of insomnia was
15.0% (14), and younger adults were more likely to suffer from
insomnia. Therefore, it is important to focus on the association
between workplace bullying and insomnia disorders among
young doctors in China.

Workplace bullying refers to situations in which people are
repeatedly subjected to negative behavior or mistreatment by
others in their organization of work (15). Previous studies
have found that negative workplace behavior is an occupational
hazard in the healthcare sector (16). The prevalence of bullying
varies among studies depending on the research design and
assessment methods. According to a study involving Australian
surgeons in 2016, 47% of the surgeons were victims of workplace
bullying, and 68% witnessed workplace bullying (4). In the
US, 37% of junior doctors have experienced bullying during
their training (15). But in China, workplace bullying among
resident doctors is overlooked. Some studies have suggested
that workplace bullying is closely related to insomnia and the
association is significantly closer for individuals with the miR-
146a GG genotype (3, 17, 18). However, few studies have
focused on mediating and moderating variables as well as
the mechanisms underlying the association between workplace
bullying and insomnia.

Resilience is the ability to mentally and emotionally cope
with a crisis and help individuals recover, maintain or improve
their mental health when challenged by risk factors (19, 20).
Previous studies have shown that resilient characteristics are
associated with lower anxiety and depression levels as well as
reduced risk of suicidal ideation (21). When facing workplace
bullying, individuals with poor resilience are prone to stronger
emotional dysregulation than those with greater resilience (22).
However, there is a paucity of research evaluating the mediating
and moderating effects of resilience among workplace bullying,
insomnia severity, and subjective wellbeing.

Subjective wellbeing is a self-reported measure of wellbeing.
A tripartite model of subjective wellbeing developed by Ed
Diener describes how people experience the quality of their
lives (23). It comprises both reflective cognitive judgments,
such as the satisfaction of life, and emotional reactions to
life in terms of positive emotions vs. negative emotions (24).
Subjective wellbeing not only reflects concerns of people and
feelings regarding their quality of life (25) but also is closely
associated with many important mental health indicators, such
as anxiety, depression (26, 27), and insomnia (28). Insomnia
has been shown to be detrimental to wellbeing of an individual
and thus alleviation of sleep disorders is an effective way to
improve subjective wellbeing (29, 30). However, few studies
have assessed the associations between workplace bullying and
subjective wellbeing.

The present study aimed to explore the associations
among workplace bullying, resilience, insomnia severity, and
subjective wellbeing in Chinese resident doctors. The hypotheses
were: [0 workplace bullying and resilience were the factors
associated with insomnia; [0 insomnia severity might be a
mediator in the association between workplace bullying and
subjective wellbeing, and the presence of resilience might act as
a moderator.

MATERIALS AND METHODS

Recruitment Procedure

A cross-sectional study was conducted through an online
survey from January to April 2021. The participants of this
study were recruited via WeChat network platform. The
sampling of resident doctors was conducted from 12 hospitals
across 7 administrative regions in China using convenience
sampling strategy.

All resident doctors in hospitals possessed their own WeChat
groups. An applet “Questionnaire Star” with an anonymous
questionnaire was sent to the WeChat groups to invite resident
doctors to participate in the survey. At the start of the
questionnaire, all resident doctors were informed of the purpose
of the present study and were requested whether they had
a previous diagnosis of mental illness, such as schizophrenia,
bipolar disorder, depression, anxiety, and obsessive-compulsive
disorder. The study enrolled resident doctors who spent at
least 6 months in the standardized residency training program
at hospital. Those who had a previous diagnosis of mental
illness or spent less than 6 months in the residency program
were excluded from the present study. The present study was
approved by the Research Ethics Board of Shantou University
Medical College.
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A total of 2,154 resident doctors completed the survey, and
a total of 1,877 valid questionnaires were collected, yielding an
effective rate of 87.1%.

Questionnaires

Demographic Characteristics

The collected general demographics of the resident doctors
included their gender, age, marital status, education level,
resident grade, specialty, salary per month, and number of night
shifts per month.

Workplace Bullying

Globally, the Negative Acts Questionnaire-Revised (NAQ-R) is
constantly used to evaluate the prevalence of workplace bullying
(31). The NAQ-R contains 22 types of negative behaviors, such
as physical injury, verbal aggression, and social exclusion. The
participants were required to select how often they were bullied
by others in the workplace. Scores of between 1 and 5 for each
question represent “never;’ “now and then,” “monthly,” “weekly,”
and “daily.” The overall score ranged from a minimum of 22
to a maximum of 110, and the higher scores indicated greater
experiences of workplace bullying. A person with a total NAQ-
R score > 33 is usually identified as a victim of workplace
bullying (32). Further, the Cronbach’s alpha of the NAQ-R, which
indicates the internal consistency of scales, was found to be quite
satisfactory at 0.95.

Resilience

In the present study, resilience was evaluated using the Connor-
Davidson Resilience Scale-10-item (CD-RISC-10) (33, 34). The
CD-RISC-10 had a high internal consistency (Cronbach’s alpha
> 0.85) (34-36). It captures the core features of resilience over
the preceding month. Further, the CD-RISC-10 comprises a total
of 10 items that measure resilience on a five-point Likert scale.
The participants were asked to rate the extent of their agreement
(0, never; 1, few; 2, sometimes; 3, often; and 4, all the time). The
rating score ranged from 0 to 40, and a lower score indicated poor
resilience (36).

Sleeping Problems Assessment

In order to assess the sleeping problems of resident doctors, the
insomnia severity index (ISI) was used in the present study. It
comprises of seven items assessing (a) sleep-onset severity, (b) the
maintenance of sleep, (c) problems of early morning awakening,
(d) satisfaction with current sleep pattern, (e) interference with
daily functioning, (f) noticeability of impairment due to sleep
problems, and (g) level of distress caused by sleep problems.
The respondents were requested to rate each item on a five-
point Likert scale (0, none; 1, mild; 2, moderate; 3, severe; and
4, extremely severe). Items were summed. An overall score >8
suggests the presence of insomnia, and higher scores indicated
more severe sleeping problems (37). The internal consistency of
scales is great (Cronbach’s alpha = 0.86) (38).

Subjective Wellbeing
The subjective wellbeing has been widely assessed using the
index of wellbeing. This scale is composed of the following

two sections: [J an index of general affect; and O a life
satisfaction questionnaire. This scale contains nine items
measuring subjective wellbeing on a seven-point Likert scale
ranging from 1 (strongly disagree) to 7 (strongly agree). The
overall subjective wellbeing index score is the weighted sum of the
scores of the above two sections. Further, a lower score indicates
poor subjective wellbeing. In a latest study, it has been reported
that the internal consistency of this scale was ideal (Cronbach’s
alpha = 0.90) (39).

Statistical Analysis

In the present study, Chi-squared tests were applied to
perform comparisons of the categorical variables between the
insomnia group and non-insomnia group. Student t-test and
Mann-Whitney test were used to compare differences between
two groups for the normally and non-normally distributed
continuous variables, respectively. A binary logistic regression
analysis was also used to analyze the factors associated with
insomnia, using workplace bullying and resilience as explanatory
variables and controlling for potential confounding factors. The
correlation analyses of normally and non-normally distributed
continuous variables were tested through Pearson and Spearman
correlation analyses, respectively.

Structural equation modeling (SEM) was performed using
Mplus 8.3 to conduct path tests and examine the mediating
effects of insomnia severity between workplace bullying and
subjective wellbeing, as well as to evaluate the moderating effects
of resilience among workplace bullying, insomnia severity, and
subjective wellbeing. The significance of the mediating and
moderating effects was examined using the bootstrap method.
The 95% confidence intervals (95% Cls) were calculated using
percentile and bias-corrected bootstrap methods with 5,000
iterations. Further, the mediating and moderating effects were
significant if the 95% CI did not include a zero. The statistical
significance of difference was set at P < 0.05. In addition, a simple
slope analysis was performed to depict the moderating effects
of resilience.

RESULTS

Characteristics of Participants

The demographic characteristics of the resident doctors were
displayed in Table1l. The mean age of the 1,877 resident
doctors was 24.65 £ 1.47 years, 61.8% were female, 55.8% were
single, 37.1% were in a relationship, and 7.1% were married.
Further, the resident doctors in the first, second, and third years
accounted for 39, 36.4, and 24.6% of all participants, respectively.
In addition, among all resident doctors, 49.4% specialized in
internal medicine, 22.3% specialized in surgery, 7.2% specialized
in gynecology, and 16.2% specialized in other specialties. A total
of 623 resident doctors had varying degrees of insomnia, yielding
an insomnia rate of 33.2%.

Results of analyses of the difference between insomnia and
non-insomnia groups revealed that males (p = 0.001), higher age
(p = 0.017), higher resident grade (p = 0.001), lower salary (p
= 0.002), more night shifts (p = 0.006), greater experience of
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TABLE 1 | Characteristics of the resident doctors in the insomnia group and non-insomnia group.

Total (n = 1,877) Non-insomnia (n = 1,254) Insomnia (n = 623) P-values
Gender, % (n) 0.001**
Male 38.2 (717) 35.6 (446) 43,5 (271)
Female 61.8 (1,160) 64.4 (808) 56.5 (352)
Age, years (M £ SD) 24.65 + 1.471 24.506 + 1.457 24.767 + 1.496 0.017**
Marital status, % (n) 0.46
Single/Divorced 55.8 (1047) 56.8 (712) 53.8 (335)
Relationship 37.1 (697) 36.4 (456) 38.7 (241)
Married 7.1 (133) 6.8 (86) 7.5 (47)
Education level, % (n) 0.638
Junior college 1.3 (24) 1.1 (14) 1.6 (10)
Bachelor 34.5 (647) 34.2 (429) 35 (218)
Master 63.7 (1,196) 64 (803) 63.1 (393)
Ph.D. 0.5 (10) 0.7 (8) 0.3 (2
Resident grade, % (n) 0.001**
First-year 39 (732) 41.6 (521) 33.9 (211)
Second-year 36.4 (683) 36 (452) 37.1 (231)
Third-year 24.6 (462) 22.4 (281) 29 (181)
Specialty, % (n) 0.209
Internal medicine 49.4 (927) 50.1 (628) 48 (299)
Surgery 22.3 (419) 21.6 (271) 23.7 (148)
Gynecology 7.2 (136) 7.8 (98) 6.1(38)
Pediatrics 4.9 (92) 5.3 (66) 4.2 (26)
Others 16.2 (303) 15.2 (191) 18 (112)
Salary per month, % (n) 0.002**
<1,000 yuan 28.5 (536) 26.6 (334) 32.4 (202)
1,001-3,000 yuan 39.2 (735) 40.8 (512) 35.8 (223)
3,001-5,000 yuan 18.5 (347) 17.4 (218) 20.7 (129)
>5,000 yuan 13.8 (259) 15.2 (190) 11.1(69)
Number of night shifts per month, % (n) 0.006**
0 10.8 (202) 11.9 (149) 8.5 (63)
1-2 17.8 (335) 18.7 (235) 16.1 (100)
3-5 51.9 (974) 51.7 (648) 52.3 (326)
>5 19.5 (366) 17.7 (222) 23.1 (144)
Workplace bullying, M + SD 36.024+12.969 32.844+10.047 42.4+£15.581 0.000**
Person-related bullying 13.32+5.169 12.09+3.889 15.77+6.409 0.000**
Work-related bullying 13.76+5.236 12.56+3.829 16.17+£6.666 0.000**
Organizational injustice 8.94+3.834 8.18+3.49 10.46+£4.041 0.000**
Resilience 23.24+9.267 24.76+9.486 20.19+7.984 0.000**

M + SD, mean + standard deviation.
**p < 0.01.
All bold values are statistically significant (o < 0.05).

workplace bullying (p < 0.001), and poor resilience (p < 0.001)
were more significant in insomnia group.

The Factors Associated With Insomnia

Results of binary logistic regression analyses were shown in
Table 2. The males (OR = 1.251, p = 0.043) and status of a
senior resident doctor (second-year vs. first-year: OR = 1.23, p =
0.123; third-year vs. first-year: OR = 1.588, p = 0.004) were both
more likely to suffer from insomnia. Notably, resident doctors
who had greater experience of workplace bullying (OR = 1.056,
p < 0.001) and poor resilience (OR = 0.957, p < 0.001) were

identified as the factors associated with insomnia after controlling
for the confounding variables (gender, age, resident grade, salary,
and number of night shifts).

Correlations of Variables

The results of the correlation analyses in the current study
showed that all variables were correlated (Table 3). Expectedly,
insomnia severity was positively associated with workplace
bullying but negatively associated with resilience. Further,
subjective wellbeing was negatively associated with both
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TABLE 2 | Binary logistic regression analysis of insomnia.

B OR 95%ClI P-values
Male 0.224 1.251 (1.007, 1.553) 0.043*
Age 0.034 1.035 (0.951, 1.126) 0.425
Resident grade 0.017*
First-year (Reference) / 1 / /
Second-year 0.207 1.23 (0.945, 1.601) 0.123
Third-year 0.463 1.588 (1.157,2.18) 0.004**
Salary per month 0.364
<1,000 yuan (Reference) / 1 / /
1,001-3,000 yuan —0.101 0.904 (0.697, 1.172) 0.444
3,001-5,000 yuan 0.083 1.086 (0.796, 1.483) 0.602
>5,000 yuan —0.228 0.796 (0.556, 1.139) 0.212
Number of night shifts per month 0.602
0 (Reference) / 1 / /
1-2 0.109 1.115 (0.734, 1.694) 0.61
3-5 0.201 1.223 (0.848, 1.764) 0.282
>5 0.259 1.296 (0.856, 1.962) 0.22
Workplace bullying 0.055 1.056 (1.046, 1.066) 0.000**
Resilience —0.044 0.957 (0.946, 0.968) 0.000**
Gender, age, resident grade, salary, and number of night shifts were controlled for in the analyses of workplace bullying and resilience.
*p < 0.05; *p < 0.01.
All bold values are statistically significant (p < 0.05).
TABLE 3 | Correlation analyses of all variables.
1 2 3 4 5 6 7 8 9
1 Workplace bullying 1
2 Person-related 0.928* 1
bullying
3 Work-related 0.924* 0.855"* 1
bullying
4 Organizational 0.869** 0.693** 0.686** 1
injustice
Resilience —0.302** —0.290** —0.278** —0.244** 1
Insomnia severity 0.410* 0.403** 0.378* 0.388** —0.330"* 1
Subjective —0.437** —0.383** —0.387** —0.423** 0.547* —0.409** 1
wellbeing
General affect —0.425** —0.372** —0.373** —0.415"* 0.549* —0.402** 0.962** 1
Life satisfaction —0.417** —0.365"* —0.371** —0.402** 0.500** —0.389* 0.947* 0.834** 1
*p < 0.01.
workplace bullying and insomnia severity but positively  bullying and subjective wellbeing (std-p = —0.223, SE. =

associated with resilience.

Structural Equation Model
The SEM was performed in the present study to test the study
hypotheses (Figure 1). The indices of the model fit were ideal
(SRMR = 0.008, CFI = 0.998, TLI = 0.986, RMSEA = 0.035,
and RMSEA p-value < 0.05). In addition, the tests of single paths
were all statistically significant (p < 0.001) and their coefficients
[standardized B (std-B)] were displayed in Figure 1 and Table 4.
According to the bootstrap results of the current
study, a direct association was found between workplace

0.024, p < 0.001). This indicates a direct effect between
workplace bullying and subjective wellbeing. Further, the
moderating effects of resilience were identified only on
this direct association (std-f 0.086, S.E. = 0.020, p
< 0.001). Therefore, greater resilience would attenuate
this direct association. In addition, results of the present
study identified insomnia severity as a significant mediator
between workplace bullying and subjective wellbeing. Besides,
the bootstrap results showed that resilience was also a
mediator among workplace bullying, insomnia severity,
and subjective wellbeing.
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FIGURE 1 | Structural equation model describing the indirect associations between workplace bullying and subjective wellbeing via insomnia severity and resilience.
The direct association between workplace bullying and subjective wellbeing moderated by resilience is also shown. Standardized B are reported. *p < 0.01.

TABLE 4 | Tests of single path.

Single path Std-g S.E. P-values
Workplace bullying — Insomnia severity 0.394 0.026 0.000**
Workplace bullying — Resilience —0.234 0.025 0.000**
Workplace bullying — Subjective wellbeing —0.223 0.024 0.000**
Insomnia severity — Subjective wellbeing —0.181 0.025 0.000**
Resilience — Subjective wellbeing 0.393 0.024 0.000**
Resilience — Insomnia severity —0.180 0.022 0.000**
Workplace bullying x Resilience — Subjective wellbeing 0.086 0.020 0.000**

Std-B, standardized B; S.E., standard error.
**p < 0.01.
All bold values are statistically significant (p < 0.05).

Mediation Analysis as a moderator only on this direct association (std-B =
A detailed results of bootstrap in the present study was as  0.086, S.E. = 0.020, p < 0.001). Based on the described
presented in Table 5. With an exception of for the direct effect  findings, a moderation model was tested to obtain more
between workplace bullying and subjective wellbeing [Path 1,std-  details and to determine whether the direct association between
p = —0.223, S.E. = 0.024, percentile 95% CI (—0.270, —0.177), p  workplace bullying and subjective wellbeing varied as a function
< 0.001], the rest four other indirect paths were also confirmed.  of resilience.

Specifically, and in consistence with the hypotheses of the current The results of bootstrap on the moderating effects of resilience
study, insomnia severity was identified as a significant mediator =~ were demonstrated in Table 6. The coefficients of the moderating
between workplace bullying and subjective wellbeing [Path 2, std-  effects of resilience were all negative at high, medium, and low

p = —0.071, S.E. = 0.011, percentile 95% CI (—0.093, —0.050); p  levels of resilience [High resilience: § = —0.029, S.E. = 0.006,
< 0.001]. Moreover, resilience had significant mediating effects  percentile 95% CI (—0.042, —0.017); Medium resilience: p =
on the association between workplace bullying and insomnia ~ —0.044, S.E. = 0.005, percentile 95% CI (—0.054, —0.035); low
severity [Path 3, std-f = 0.042, S.E. = 0.007, percentile 95% CI  resilience: p = —0.059, S.E. = 0.006, percentile 95% CI (—0.070,
(0.029, 0.057), p < 0.001], as well as on the association between = —0.048)]. However, the pairwise comparison among the three
workplace bullying and subjective wellbeing [Path 4, std-f =  levels of resilience were all positive and statistically significant
—0.092, S.E. = 0.012, percentile 95% CI (—0.117, —0.069), p < [High-Low: B = 0.029, S.E. =0.007, percentile 95% CI (0.016,
0.001]. Besides, both resilience and insomnia severity mediated ~ 0.045); High-Mean: § = 0.015, S.E. = 0.004, percentile 95% CI
the relationship between workplace bullying and subjective  (0.008,0.022); Mean-Low: B = 0.015, S.E. = 0.004, percentile 95%
wellbeing [Path 5, std-p = —0.008, S.E. = 0.002, percentile 95%  CI (0.008, 0.022)].

CI (—0.011, —0.005), p < 0.001]. Thus, the moderating effects of resilience on the direct
association between workplace bullying and subjective wellbeing
Moderation Analysis were significantly different among the three levels of resilience.

Results of the current study indicated that the direct association ~ Poor resilience would strengthen the direct association between
between workplace bullying and subjective wellbeing was ~ workplace bullying and subjective wellbeing. Furthermore,
statistically significant. In addition, resilience was identified  simple slope analysis of the moderating effects of resilience,
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TABLE 5 | Bootstrap results of direct and indirect effects between workplace bullying and subjective wellbeing.

Effect and path Std-g S.E. Percentile 95%ClI Bias-corrected 95%ClI

Lower Upper P-value Lower Upper P-value

Direct effect

Path 1 —0.223 0.024 —0.270 -0.177 0.000** —0.269 -0.175 0.000**
Indirect effect

Path 2 —0.071 0.011 —0.093 —0.050 0.000** —0.095 —0.051 0.000**
Path 3 0.042 0.007 0.029 0.057 0.000** 0.029 0.058 0.000**
Path 4 —0.092 0.012 -0.117 —0.069 0.000** -0.117 —0.069 0.000**
Path 5 —0.008 0.002 —0.011 —0.005 0.000** —0.011 —0.005 0.000**

Path 1, workplace bullying — subjective wellbeing; Path 2, workplace bullying — insomnia severity — subjective wellbeing; Path 3, workplace bullying — resilience — insomnia
severity; Path 4, workplace bullying — resilience — subjective wellbeing; Path 5, workplace bullying — resilience — insomnia severity — subjective wellbeing; Std-p, standardized
B; S.E., standard error.

**p < 0.01.

All bold values are statistically significant (p < 0.05).

TABLE 6 | Bootstrap results of the moderating effects of resilience on the direct association between workplace bullying and subjective wellbeing.

B S.E. Percentile 95%Cl Bias-corrected 95%ClI

Lower Upper P-value Lower Upper P-value
High resilience —0.029 0.006 —0.042 -0.017 0.000** —0.042 —0.017 0.000**
Mean resilience —0.044 0.005 —0.054 —0.035 0.000** —0.054 —0.035 0.000**
Low resilience —0.059 0.006 —0.070 —0.048 0.000** —0.070 —0.047 0.000**
High-Low 0.029 0.007 0.016 0.045 0.000** 0.016 0.045 0.000**
High-Mean 0.015 0.004 0.008 0.022 0.000** 0.008 0.022 0.000**
Mean-Low 0.015 0.004 0.008 0.022 0.000** 0.008 0.022 0.000**

High = mean + standard deviation; Low = mean — SD; S.E., standard error.
**p < 0.01.
All bold values are statistically significant (p < 0.05).

presented in Figure 2, showed that when exposed to equal levels Further, workplace bullying and poor resilience were
of workplace bullying, the resident doctors with poor resilience  the factors associated with insomnia and the SEM of the
had poor subjective wellbeing. Meanwhile, greater resilience  study revealed close relationships among workplace bullying,
would attenuate direct association between workplace bullying  resilience, and insomnia severity. Workplace bullying is a

and subjective wellbeing. considerable environmental stressor that can increase sleep
problems. Therefore, individuals with experiences of workplace
DISCUSSION bullying are more likely to suffer from insomnia (42-44) and have
a higher use of sleep-inducing drugs and sedatives (45). Results
Insomnia is a common disorder and according to a meta- of a recent meta-analysis showed that bullied workers have

analysis involving 17 studies with 115,988 participants, the  2.13 higher odds of sleep problems than non-bullied workers
pooled prevalence of insomnia in China has been reported to be  (3). Further, inflammation may have effects on stress-induced
15.0% (14). However, the present study reported a much higher ~ insomnia among people exposed to workplace bullying (17).

rate of insomnia (33.2%) among Chinese resident doctors, which Currently, there is limited research on mediating and
is statistically similar to a study involving Chinese healthcare =~ moderating variables as well as mechanisms underlying the
workers during the COVID-19 epidemic (38.4%) (40). association between workplace bullying and insomnia severity.

Previous meta-analysis revealed that at least 15% of workers ~ The results of the present study found that resilience, as a
experience workplace bullying (41). However, in the current  mediator, played a critical role in the association between
study, the prevalence of workplace bullying among Chinese =~ workplace bullying and insomnia severity. This suggested that
resident doctors was 51.4%, which is as high as the rate in  resilience may have a significant mediating effect rather than a
Australia (47%) (4, 41). In addition, reports of previous studies ~ moderating effect in the relationship between workplace bullying
have identified a much higher rate of workplace bullying in ~ and insomnia severity.

the healthcare sector, particularly among resident doctors. The Similarly, a study by Hansen found that workplace bullying
reported rates of workplace bullying among resident doctors  is related to development of subsequent sleep problems and
range from 30% in Ireland to 89% in India (8). although physical activity has been shown to be beneficial for
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FIGURE 2 | Simple slope analysis of the moderating effect of resilience.
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resilience, the association is not moderated by leisure-time
physical activity (46-48).

In the present study, males had a higher rate of insomnia
than females (37.8 vs. 30.3%), indicating that males and senior
residence status were more likely to develop insomnia. The noted
gender difference in the present study is different from those
reported in previous studies. The rate of insomnia in females
has been approximated to be 1.5 times higher than that in males
(49). However, several studies have found that females have a
better quality of objective sleep (50, 51). The studies highlighted
that females may not objectively sleep worse than males in the
general population. The likely reason for the finding might be
that male resident doctors face more life stress than their female
counterparts during the standardized residency training program
in the hospital. In addition, some male resident doctors spend
more night-time playing games to relax when they feel stressful
and thus the reduced sleep time led to poor sleep quality and
daily functioning (52). Moreover, in the present study, third-year
resident doctors appeared to have a higher insomnia rate than the
rest of the counterparts. This could be due to the senior residence
status, accompanied by heavier burdens of studies, clinical tasks,
and examinations.

The present study not only identified moderating role of
resilience in the association between workplace and subjective
wellbeing among Chinese resident doctors, but also found the
mediating effects of insomnia severity and resilience between
them. Although a previous study has provided evidence that
workplace bullying increases insomnia, resulting in reduced life
satisfaction of employee (18), there was still a paucity of research
evaluating the mediating and moderating variables in the
association between workplace bullying and subjective wellbeing.

Some studies reported different kinds of bullying and their
adverse effects on subjective health complaints or life satisfaction
(18, 53). A study conducted in 2017 reported a close relationship

between workplace bullying and subjective wellbeing, with
personality playing a moderating effect between them (54).
In 2019, the data from the second wave of the Children’s
Worlds Survey revealed that the combined impact of physical
and psychological bullying significantly contributed to subjective
wellbeing across different age groups and geographical regions
(55). Until 2020, another relevant study revealed the moderating
effect of resilience on the relationship between poly-bullying
victimization and subjective wellbeing (56).

The roles of insomnia severity and resilience in the association
between workplace bullying and subjective wellbeing provide
an in-depth understanding of the mechanisms. Insomnia
severity played a mediating role whereas resilience played both
moderating and mediating roles. The current study indicated
that resilience may be pivotal among workplace bullying,
insomnia severity, and subjective wellbeing. On the other hand,
insomnia severity acts as a critical mediator between workplace
bullying and subjective wellbeing. Therefore, great resilience
is a virtuous circle. According to resilience framework theory,
people with positive psychological resilience can promote the
reintegration of resilience, hence enabling the individuals to
subsequently reach greater resilience (57). Further, resilience
is an important component of psychological capital, which
is considered as a stable and lasting predictor for subjective
wellbeing of an individual (58). Therefore, improving the
workplace environment is the first measure that needs to
be adopted in the healthcare sector. It is hence important
to enhance resilience of resident doctors and reduce their
insomnia severity.

Strengths in the present study include large sample size and
examination of multiple psychological variables, which provide
an in-depth understanding of associations among workplace
bullying, resilience, insomnia severity, and subjective wellbeing.
In addition, some limitations should be considered in future
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studies. For example, the present cross-sectional study could not
clearly confirm the causality between the variables. In addition,
the results in the present study cannot be extrapolated to those
with mental disorders.

CONCLUSION

The current study found a remarkably high rate of workplace
bullying accompanied by a high prevalence of insomnia among
the Chinese resident doctors. Further, workplace bullying and
poor resilience were the factors associated with insomnia.
The present study further validated the mediating effect
of insomnia severity on the association between workplace
bullying and subjective wellbeing, as well as the moderating
and mediating effects of resilience between them. Therefore,
resilience may be pivotal in workplace bullying, insomnia
severity and subjective wellbeing. Further, insomnia severity
acts as a critical mediator between workplace bullying and
subjective wellbeing.
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early prediction for the demand of OMHS is crucial to local governments and
organizations which need to allocate and make the decision in mental health resources.
The present study aimed to investigate the influence of the COVID-19 pandemic on
the online psychological help-seeking (OPHS) behavior in the OMHS, then propose a
machine learning model to predict and interpret the OPHS number in advance. The
data was crawled from two Chinese OMHS platforms. Linguistic inquiry and word
count (LIWC), neural embedding-based topic modeling, and time series analysis were
utilized to build time series feature sets with lagging one, three, seven, and 14 days.
Correlation analysis was used to examine the impact of COVID-19 on OPHS behaviors
across different OMHS platforms. Machine learning algorithms and Shapley additive
explanation (SHAP) were used to build the prediction. The result showed that the
massive growth of OPHS behavior during the COVID-19 pandemic was a common
phenomenon. The predictive model based on random forest (RF) and feature sets
containing temporal features of the OPHS number, mental health topics, LIWC, and
COVID-19 cases achieved the best performance. Temporal features of the OPHS number
showed the biggest positive and negative predictive power. The topic features had
incremental effects on performance of the prediction across different lag days and were
more suitable for OPHS prediction compared to the LIWC features. The interpretable
model showed that the increase in the OPHS behaviors was impacted by the cumulative
confirmed cases and cumulative deaths, while it was not sensitive in the new confirmed
cases or new deaths. The present study was the first to predict the demand for
OMHS using machine learning during the COVID-19 pandemic. This study suggests an
interpretable machine learning method that can facilitate quick, early, and interpretable
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prediction of the OPHS behavior and to support the operational decision-making; it also
demonstrated the power of utilizing the OMHS platforms as an always-on data source to
obtain a high-resolution timeline and real-time prediction of the psychological response

of the online public.

Keywords: prediction, online mental health service, COVID-19, online psychological help-seeking, interpretable

machine learning

INTRODUCTION

Throughout the world, people are affected by mental health
disorders at staggering rates (1). In many cases, people who
lack appropriate treatment or have mental health conditions
may experience severe human rights violations, discrimination,
and stigma (2). COVID-19 has direct and indirect impacts on
mental health conditions, while traditional mental health systems
around the world are challenged during the pandemic, resulting
in the disruption of their essential services. Online mental health
service (OMHS) has been named as the best psychological
assistance measure provided in the lockdown during the COVID-
19 pandemic. The OMHS is conducive to saving time. More
importantly, it has the advantage of avoiding face-to-face contact
between patients and practitioners, which is critical to curb the
spread of the COVID-19 successfully (3).

During the COVID-19 pandemic, previous studies found
that the pooled prevalence of psychological stress, anxiety,
depression, and posttraumatic stress symptoms among the
general population were 29.6, 31.9, 33.7, and 23.9%, respectively,
till the end of May 2020 (4). Similarly, high prevalence rates
of acute stress, fear, anxiety, and depression symptoms were
also observed in China (5). Compared to the prevalence rates
of psychological diseases before the pandemic, the prevalence
rates during the pandemic increased sharply among the general
population in China (6). Therefore, it is reasonable to suspect
that the demand for OMHS would increase during the
COVID-19 pandemic due to the increased prevalence rates of
psychological problems.

Considering the continuing influence of the COVID-19
pandemic on the mental status of the public, building an
interpretable, accurate, and early prediction for the demand of
OMHS is crucial for local governments and organizations which
need to allocate and make decisions in mental health resources.
Machine learning techniques have been widely applied in mental
healthcare to facilitate the automatic detection of psychiatric
diagnoses, such as suicide risks (7, 8), depression (9, 10), and to
monitor system trends to predict the outbreak of psychological
crisis (11, 12). Despite the successes, machine learning has its own
limitations and drawbacks. The most significant one is the lack
of transparency behind their behaviors (13), which leaves users
with little understanding of how particular decisions are made by
these models.

The interpretability gives machine learning the ability to
explain or to present their behaviors in understandable terms
to humans (14), which would be an effective tool to mitigate
these problems in the prediction of OPHS. From the perspective

of taking immediate crisis response, using the machine learning
method may provide more accurate predicted values of OPHS
behavior, which enables governments and OMHS platforms to
rationally organize and allocate valuable counselors based on
the help-seeking trends. From the perspective of psychological
intervention, interpretable machine learning methods can
identify the underlying risk factors of the OPHS [e.g., the
surge in COVID-19 cases, the massive unemployment (15), and
decreased access to mental health services (16) etc.], which offers
policy suggestions for governments to undertake the follow-up of
psychological intervention strategies.

In this study, we used the daily OPHS number as an indicator
of public demand for the OMHS. Therefore, the question
concerned in the present study was which variables (i.e., features)
can be utilized to predict and explain the OPHS behavior of
the public in the context of the COVID-19 pandemic in China.
According to previous studies, COVID-19 cases, mental health
topics related to the OPHS behavior, linguistic features, and
temporal features were expected to correlate with the OPHS
behavior in the context of the COVID-19 pandemic (17-19).

More specifically, the first type of variable is the COVID-
19 cases, which include cumulative confirmed cases, cumulative
deaths, new confirmed cases, and new deaths. Previous studies
found that the COVID-19 cases would affect the investment
and trust behavior, and the physical activity of the public (20-
22). The OPHS behavior affected by the COVID-19 cases was
also investigated among the public workers and college students
(23, 24). However, how the OPHS behavior of the Chinese public
was affected by the COVID-19 cases has not yet been understood.
That is, no previous study has investigated the OPHS behavior
affected by the number of COVID-19 cases from the perspective
of the Chinese public with psychological problems.

The second type of variable considered in the present
study is the mental health topics related to OPHS behavior.
According to the five stages of grief proposed by Kuber-Ross,
people who experience grief would go through a series of five
emotions, which include denial, anger, bargaining, depression,
and acceptance (25). Supported by this model, people may
experience these emotions sequentially and have psychological
problems associated with these emotions during different stages
of the COVID-19 pandemic.

Moreover, linguistic features were also considered in the
present study when predicting the OPHS number during the
COVID-19 pandemic. Previous studies found that depressed and
anxious people expressed themselves differently in the language
(26). If the online psychological help-seekers would seek help
due to different psychological problems during the different
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stages of the COVID-19 pandemic, their expression and texts
would change accordingly, which indicates that the linguistic
features may be important predictive variables for predicting the
OPHS number.

Last but not the least, temporal features of the OPHS number
are considered in the present study to predict the OPHS number.
Time-series analysis techniques have been used in the prediction
of COVID-19 cases. It is reasonable to believe that the temporal
features of the OPHS number extracted by time series analysis
would be a strong predictive variable for the OPHS number
during the COVID-19 pandemic.

The purpose of the present study was to build a predictive
model for the OPHS behavior, then identify and investigate the
influences of the above factors, which must meet the following
two requirements. First, motivated by the considerations of
practical applications, this model must predict the OPHS number
in a relatively long term (one or 2 weeks) rather than in a
short term (e.g., the same day or the next day) (27). Second, the
present model would integrate an innovative method to provide
some possible explanations for the predictive performance and to
investigate how the LIWC and the mental health topics expressed
in the OPHS, the COVID-19 cases, and the temporal features of
OPHS number, influence the model. Overall, the present study
aimed to build an interpretable machine learning model that
could predict the OPHS behavior in long lag days during the
COVID-19 pandemic. Besides, the importance and influence
of the predictive variables were investigated for interpreting
the model.

MATERIALS AND METHODS

Data Crawling
The first data source is one of the largest Chinese OMHS
platforms, “One Psychology Community” (28), through which
about 20 million people have asked for mental health services.
People could anonymously post their psychological problems
and seek psychological help and support from the psychological
counselors in the platform of Q&A community. The question
post could include the following optional components: the title
of the question, age and gender of the help-seeker, course of the
psychological problem, inner feelings, duration of the problem,
and the label (i.e., occupation, marriage, romantic relationship,
family, etc.). We utilized “Bazhuayu” (29), a web scraping
software, to crawl 54,797 psychological help-seeking questions
ranging from January 31, 2018, to January 08, 2021, of which
3,263 posts referred to the COVID-19 pandemic. The average
daily OPHS numbers per day was 29.93. Each post contained
three sections, i.e., the description of the title, the description
of the psychological problem, and the asking time. The report
conducted by a famous Chinese online counseling platform,
“JianDanXinLi” (30) in 2020 showed that among the visitors of
OMHS users, the female visitors were more, who were three times
more than the male visitors, and visitors in the early adulthood
(21-35 years old) accounted for 77.57%.

The second data source is the official website of the
National Health Commission (31) through which search could
be done on the COVID-19 cases in China including cumulative

confirmed cases, cumulative deaths, new confirmed cases, and
new deaths (32).

The third data source is the MOE-CCNU mental health
service platform (the MOE-CCNU OMHS platform) (33),
through which the time-series data on the daily OPHS number
could be collected. Since January 31, 2020, the platform has been
opened to psychological help-seekers via WeChat, which is the
most popular social network app in China. Time-series data on
the number of daily OPHS behaviors were collected from January
31, 2020, to January 08, 2021, with a total number of 37,698
OPHS behaviors.

Data Analysis

Neural Embedding-Based Topic Modeling

Neural embedding is a family of techniques for obtaining a
compact, dense, and continuous vector-space representations
of entities that can efficiently encode multifaceted relationships
among those entities (34), which has become a core ingredient
in modern machine learning (35), and has recently offered
novel opportunities and solutions to challenging problems, e.g.,
language evolution, gender, and stereotypes (36-39). In our
study, for analyzing psycholinguistic clues (i.e., psychological
problems and influential factors) in the OPHS behavior, we
proposed a neural embedding method named, Word2vec (40) to
learn dense and compact vector-space representations of mental
health-related words in the OPHS question text.

Specifically, first, we constructed a predefined lexicon
regarding the psychological problems and the influential factors
of mental problems. Two Ph.D. candidates in Psychology
extracted and categorized two types of seed words from sources
that are directly related to mental health, e.g., Kessler 10 and
Patient Health Questionnaire (41), the emotional vocabulary of
Dalian Institute of Technology (42), and the question tag system
of One Psychology (43).

Second, we constructed the domain lexicons of the OMHS
community. We cut the texts of mental health questions and
deleted stop words by using the Jieba tool (i.e., a Python
segmentation package for Chinese) and the Baidu stop-word
list. According to the word embedding algorithm, the texts
were used as the training corpus. The word vector technology
of Word2vecin Gensim software (44) was used to construct
the vector model of mental health pretraining words for
obtaining domain lexicons of psychological problems and related
influential factors. Based on the word vector, we calculated
the cosine similarity between the words in the vector model
and the predefined vocabulary, to build the domain lexicons of
psychological problems and influential factors. Specifically, the
mental health lexicons contain two parts: (1) about 2,567 words
related to the psychological problems of the OPHS. The semantic
similarity between these words and the predefined seed words are
>0.3260; (2) about 1,077 words related to the influencing factors
of the OPHS. The semantic similarity between these words and
the predefined seed words are >0.3556.

Third, we obtained the topics of the psychological problems
and the influential factors of the help-seekers. We recruited
two graduate students to set the cosine similarity thresholds
to remove words in the OPHS texts which were irrelevant to
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the lexicons of the psychological problems or influential factors.
The thresholds can improve the accuracy and interpretability
of the topic detection, through which the formation of mutual
interference between these two types of semantics could be
avoided. Word vector representations of psychological problems
and influential factors were obtained by using the average
word embedding method (45). Based on these text vector
representations, we used the k-means clustering algorithm
(Python implement of K-Means method in scikit-learn) and
its evaluation index (i.e., silhouette coefficient), to obtain and
evaluate the clustering performance with different numbers of
clustering centers (46). We tried 4-20 numbers of clustering
centers. We finally selected the best k-mean clustering model
with 7 cluster centers for the detection of topics. The number
of clusters under the optimal silhouette coeflicient was selected
to construct the cluster of psychological problems and influential
factors; refer to Supplementary Figure 1 for the details of models
with different clusters and its silhouette coefficient. The values
of the silhouette coefficient range from —1 to 1. A higher value
represents a better clustering performance. Then, we recruited
two Ph.D. candidates to classify similar topics of psychological
problems and influential factors according to high-frequency
keywords related to several clusters, and to determine the content
and number of topics regarding the psychological problems and
the influential factors of the help-seekers.

Time Series Analysis

Predicting the future trends is one of the most challenging but
valuable tasks for scientists in the field of machine learning. We
used the time series analysis method named, Prophet to identify
the temporal features of OPHS behavior during the COVID-19
pandemic. Prophet is an advanced classical time series analysis
method based on the generalized additive model developed by
Facebook (47). It is capable of generating forecasts of a reasonable
quality at scale. According to Taylor and Letham, Prophet always
performs better than other classical approaches (47), and through
which we can identify the trend of OPHS time series, such
as yearly, weekly, etc. On this basis, we used the Pearson’s
correlation coefficient to quantify the relationships between daily
OPHS numbers in OMHS platforms of MOE-CCNU and that in
the OnePsychology during the COVID-19 pandemic.

Interpretable Machine Learning

We took the daily time series of the OPHS behavior in the Q&A
section in the OMHS community as the dependent variable. We
also took the frequency of the OPHS topics, the language clues
in LIWC, the temporal features of the daily time series of the
OPHS behavior, and the daily time series of the COVID-19 cases
as independent variables. We utilized the regression method of
machine learning to build the OPHS number predictive model
with lagging one, three, seven, and 14 days and used the Shapley
additive explanation (SHAP) method to investigate the predictive
power of the features. The regression algorithms utilized in the
present study included linear regression (LR), ridge regression
(RR), least absolute shrinkage and selection operator (LASSO),
support vector regression (SVR), and random forest (RF). The
Prophet prediction method was used as a baseline of the classical

time series prediction method. The result of 10-fold cross-
validation related to RF is shown in Supplementary Table 1.

Interpretability is one of the key approaches in which the
time series prediction method can be used to facilitate decision
support. Post-hoc interpretable models are developed to interpret
trained predictions, helping to identify important features or
examples without modifying the original weights. Specifically,
The SHAP method was considered as one of the two techniques
for post-hoc interpretability in time series forecasting with
machine or deep learning (48). The SHAP is a widely used
approach based on the cooperative game theory, which comes
with desirable properties. The SHAP represents responsibility
of a feature for a change in the model output, which has
at least two advantages (49). The first advantage of SHAP
is the global predictability, i.e., it can show how much each
variable contributes, either positively or negatively, to the target
outcome. The second advantage is the local observability, i.e.,
each observation gets its SHAP value. Traditional machine
learning interpretation only showed the results across the entire
population but not in each case, while the local predictability
of SHAP enables us to pinpoint and contrast the impacts of
factors (13). The SHAP value greatly increases the transparency
of machine learning and has been implemented in many studies
and industry scenarios (48, 50).

Therefore, the RF regression and the SHAP value based on
the interpretable machine learning framework were used to
select the efficient features from the four predefined feature
sets (i.e., topic, LIWC, temporal features of the OPHS number,
and the COVID-19 cases; refer to Supplementary Table 2 for
the details of these features). The mean absolute error (MAE)
and Pearson correlation coeflicient (Pearson Coef) was used to
evaluate the performance of the predictive models. Then, we
calculated the SHAP value for each feature and feature set in
the best performance predictive model to investigate the ways
through which the features contribute to the model.

We used accumulative SHAP values to quantify the positive
and negative influence of the four feature sets on the OPHS
number. If counting by days, the length of the time series is M.
If the feature number of feature set F is {1,2,..., P}, the SHAP
values of the included features are

SHAPy, --- SHAP,p

SHAPy, -+ SHAPyp

Therefore, the positive SHAP value of the feature set F is:

>,
i=1 ;

€ [X1, X, -+, Xpl,

1

,SHAP. > 0, X;

1

(M SHAP)
SHAP}: (2ij1 SHAPD

X; is the total number of positive SHAP values for an feature i.
We calculated the positive SHAP value in the same way.

The research methods and processes are shown in Figure 1.
In summary, first, we obtained the OPHS behavior data of public
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by a web crawler named, “Bazhuayu,” mentioned earlier, from
the OMHS community and the MOE-CCNU OMHS platform.
Second, we used the existing knowledge related to psychological
problems to construct domain lexicons by the neural embedding
method. Then, we used the domain lexicons to remove words
that were irrelevant to psychological problems in the OPHS
texts, and obtained the vector representation of OPHS questions
from every visitor, by neural embedding. We further used the
k-means algorithm to cluster the vector representation of ’the
OPHS questions of all visitors. The best clusters and related high-
frequency words were validated manually. Third, we built the
time series feature sets as the independent variables that contain
the temporal features of the OPHS number, the COVID-19 cases,
and mental health topics and LIWC features. We made the time
series of the OPHS number as dependent variables. Finally, we
built an interpretable machine learning model for predicting
and interpreting the OPHS number, got the most effective
algorithm and feature sets, and investigated the ways those
features contributed to the performance of the predictive models.

RESULTS

Analysis of the Timeline of OPHS Behavior
and Related Psychological Problems and
Influential Factors During the COVID-19

Pandemic

To validate the influence of the COVID-19 pandemic on the
OPHS number, we utilized two OMHS platforms related to
OPHS time-series data to recognize the trends of daily OPHS
numbers in COVID-19. The OPHS trends of the two OMHS
platforms with different lag days are shown in Figure 2. The
result shows the OPHS behaviors in the OMHS community or

the MOE-CCNU OMHS platform that increased sharply after the
beginning of the COVID-19 pandemic. Specifically, compared
to the OPHS behavior in the MOE-CCNU OMHS platform
that peaked in mid-March, the OPHS behavior in the OMHS
community peaked in early March. Further, as shown in Table 1,
the correlation between the time series of the OPHS number
in the OMHS community and platform was calculated. The
OPHS number in the MOE-CCNU OMHS platform had the
strongest correlation with that of the OMHS community with
a lead time of 13 days, reaching 0.585 (N = 343, p < 0.05).
The relationship between daily OPHS numbers in two OMHS
platforms during the COVID-19 pandemic is shown in Table 1.
The trends between the two daily OPHS numbers had a strong
correlation as well, peaking at 0.911 with a lead time of 13 days
(N =343, p < 0.05).

By the topic modeling of the OPHS texts, we extracted
seven psychological problems, seven influential factors, and
the corresponding keywords (refer to Table 2). The topics of
the psychological problems included depression and anxiety,
suffering, social phobia, lack of interest, suicidal tendency, worry
(afraid), and anger. The topics of influential factors involved
love, marriage, psychotherapy, work, interpersonal relationship,
personal characteristics, and family.

Predictive Model for the Daily OPHS

Number
For predicting the OPHS number in different lag days and
investigating the importance of different features and feature sets,
we tried to get a regression model with the best performance
based on the refined feature sets.

As shown in Table 3, the RF achieved the best performance
when lagging 3 days, and the ratio of MAE to the average
OPHS number was 20.03% (5.99/29.93%100%). The SVR (a linear
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FIGURE 2 | The trends of daily online psychological help-seeking (OPHS) numbers between online mental health service (OMHS) platforms of MOE-CCNU (MHSP)

and the OnePsychology (OMHC) during the COVID-19 pandemic.
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TABLE 1 | The correlations between the time series of the online psychological
help-seeking (OPHS) number in the online mental health service (OMHS)
community and platform.

Lag days of Correlations of time series of Correlations of the trends of

OMHS the OPHS number in OMHS  the OPHS number in OMHS
platform platform and community platform and community
0 0.456™ 0.794*

1 0.396"* 0.811*

3 0.361** 0.841**

5 0.374* 0.868**

7 0.357* 0.889**

9 0.357* 0.904**

11 0.560** 0.911*

13 0.585"* 0.911*

14 0.475" 0.908**

*p < 0.001.

kernel function) achieved the best performance when lagging
1 day, 7 days, and 14 days. The ratios of MAE to the average
OPHS number were 20.11, 21.14, and 22.84%, respectively.
Overall, the RF and SVR performed better than other typical
regression algorithms.

Then, we compared the performances of different
combinations of the four feature sets based on the RF regressor.
As shown in Table4, as for the performance of the single
feature set in the prediction, the temporal features of the OPHS
number performed better than the others. Notably, as lag days
increased, the performance of the single feature set decreased.
The combination of all the four feature sets showed a better
performance than any single feature set with any lag days.
However, the combination of four feature sets did not show the

best performance at all the time, e.g., although the combination
of the four feature sets achieved the best performance when
lagging 14 days, it did not perform better than the combination
of topic, time series, and COVID-19 cases when lagging 1 day,
3 days, and 7 days. Moreover, compared to the advanced time
series forecasting method named, Prophet, the predictive model
with the four feature sets achieved a better performance when
lagging 3 and 7 days. In addition, there are similarities in the
results between the correlation coefficient and the MAE. We
can see that the prediction with a long lead time has a high
correlation between its predicted and true values, although their
MAE:s are high.

Influential Factors of the Psychological
Help-Seeking Behavior

To investigate the influence of the feature sets on the OPHS
number, we calculated the cumulative SHAP values for different
feature sets, as shown in Table5. The result shows that the
temporal feature set of the OPHS number is the largest positive
and negative predictive power. The predictive power of LIWC
was larger than that of the overall topic. The predictive power of
the COVID-19 cases was larger than that of the topics but smaller
than that of LIWC, but its positive and negative predictive power
was stronger than both LIWC and topic feature sets when lagging
14 days.

To quantify the cumulative contribution of different features
in different predictions, we calculated the cumulative SHAP
values of the top-20 features in the predictive model with lag days
of 1, 3, 7, and 14 days, as shown in Figure 3. The top-20 features
contributed more than 90% to the prediction with any lag days.
The top-7 features contributed ~80% to the prediction with any
lag days. Table 6 shows the top-20 features in predictions with
different lag days. Among these features, temporal features of In
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TABLE 2 | The mental health topics related to the OPHS behavior.

Type of topics

Topics

High-frequency word (ranking in order)

Psychological problems

Influential factors

Depression and anxiety

Suffering
Social phobia

Lack of interest
Suicidal tendency
Worried, afraid
Angry

Love

Marriage
Psychotherapy

Work

Interpersonal relationship

Personal characteristics

depression, anxiety, insomnia, obsessive-compulsive disorder, depressive symptoms, diagnosis, bipolar,
despair, violence, shadows, trauma, extreme, headaches, waking up, staying up, dreaming

unhappy, sad, uncomfortable, wronged, embarrassed

communication, self-abasement, introversion, sensitivity, lack of self-confidence, dissocial, cowardice,
dependence, eye contact, avoidance, conversation

no interest, no drive, no confidence, no enthusiasm, no desire
suicide, self-harm, tendency, breakdown, fear of pain, despair, escape, regret, torture, bad
fear, worry, tension, doubt, struggle, avoidance, rejection, nausea

anger, dislike, tantrums, bullying, grievance, disgust, blame, rejection, excess, ugliness, grumpiness,
dissatisfaction, selfishness, trust, respect

love, boyfriend, relationship, girlfriend, heterosexual, confession, break up, good feeling, gay, single, Ex,
meet, ex-boyfriend, reunion, first love, ex-girlfriend, Cold War, entanglement, long-distance relationship

marriage, divorce, children, pregnancy, wife, man, mother-in-law, husband, married, sex, birth, in-laws
treatment, diagnosis, pandemic, anxiety, disorder, medication, mental illness, withdrawal, bipolar,
character, cognition, character disorder, schizophrenia

job, graduation, resignation, income, economy, pressure, development, unemployment, job-hopping,
career, boss

communication, character, contact, friend, speech, relationship, conversation, eye contact, dealing,
indifference, impression, avoidance

character, emotion, life, growth, cognition, conflict, obstacle, age, communication, impression, shadow,
avoidance, dominance, character disorder

Family

parents, mother, family, mom, father, dad, brother, grandmother, sister, daughter, grandparents

TABLE 3 | Mean predictive performance of different algorithms for the OPHS
number.

leisure, home, death, and love), and time orientations (i.e., tPast
and tNow). Some features in the psychological problems and
influential factors in the mental health topics are also the top-

Algorithms/ 1 3 7 14

lag days (day)/ 20 features in a model of the specific lag days, e.g., depression

MAE and anxiety, suffering, social phobia, lack of interest, suicidal
tendency, love, work, social interaction, personal characteristic,

LR 25.945 36.300 33.814 24.655 .

. and family.

Ridge 6440 6.7 6.781 o1 To understand how the ways features contribute to the

LASSO 8.307 8.453 8.763 9.491 performance of the predictions, we summarized the influential

SVR 6.018 6.152 6.328 683 ways of top-20 features on the OPHS number, as shown in

RF 6.280 5.995 6.398 7.790

The average daily OPHS number is 29.929.

OPHS numbers (i.e., trend, additive terms, year, yhat; Refer to
Supplementary Table 2 for details, the same below.), COVID-
19 cases-related features (i.e., people positive cases count and
people death count) were included in the top-20 features of
all the four models with different lag days. The LIWC feature
(i.e., love) was included in the top-20 features in all the models
with all four lag days except for 1 day. Other top-20 features in
different lag days included some features in the LIWC features,
e.g., personal pronouns (ie., I, She, He, and They), number,
informal language (i.e., swear), time orientations (i.e., TenseM,
FutureM), social processes (i.e., friend and humans), Affective
processes (i.e., NegEmo, Anx, and Sad), cognitive processes (i.e.,
certain, inhibition, inclusive, and exclusive), perceptual processes
(i.e., see, hear, and bio), biological processes (i.e., body, sexual,
and ingest), relative processes (i.e., relative and motion), personal
concerns (i.e., work), drives (i.e., achieve), personal concerns (i.e.,

Figure 4. The figure shows the adjustment to the predicted x-axis
for each of the top-20 features. Each plot is made up of thousands
of individual points from the predictive dataset. As the higher
value is redder, the lower value is bluer. This is depicted by the
feature value bar on the right of each plot. Besides, if the dots
on one side of the central line are increasingly red or blue, it
suggests the increasing values or declining values, prospectively.
For instance, lower “Trend” values (blue dots) are associated with
a relatively lower OPHS number.

The result showed that the temporal features of daily
OPHS numbers (i.e., trend and yhat) positively predicted the
OPHS number in all lag days. The LIWC features (i.e., love)
positively predicted the OPHS number when this feature was
at a lower level, while negatively predicted the number when
it was at a higher level with lagging 3, 7, and 14 days. The
additive terms, the yearly trend in the temporal features of
the OPHS number, the COVID-19 cases (i.e., people positive
cases count and people death count), the number, biological
processes (i.e., body and ingest), time orientations (i.e., tNow),
personal concerns (i.e., death), cognitive processes (i.e., certain),
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TABLE 4 | Predictive performance of the combinations of feature sets.

LeadTime (day)/ Metrics Liwc Topic Temporal COVID-19 cases The Optimal Performance  Prophet
feature sets features of combination features of the
the OPHS of all four combination optimal
feature sets combination
1 MAE 7.758 7.392 6.550 11.882 6.265 Topic & 6.211 5.93
Timeseries &
Covid19
pandemic
Pearson Coef ~ 0.731*  0.781** 0.798** 0.822** 0.884** 0.898** 0.923*
3 MAE 8.149 7.705 6.214 13.396 5.929 Topic & 5.780 5.96
timeseries
Pearson Coef ~ 0.876™  0.898* 0.885** 0.906** 0.911* 0.932** 0.911*
7 MAE 8.258 8.343 6.470 11.947 6.400 Topic & 6.223 6.34
timeseries
Pearson Coef ~ 0.916*  0.876** 0.913** 0.913* 0.924** 0.940** 0.908**
14 MAE 9.258 8.881 8.416 12.953 7.779 LIWC & topic 7.779 5.92
& Timeseries
& Covid-19
pandemic
Pearson Coef ~ 0.928* 0.93* 0.931** 0.901** 0.942** 0.942** 0.903**
**p < 0.001.

TABLE 5 | The impact of different feature sets on the OPHS behavior with different lag days.

FeatureTypes/ Cumulative SHAP values (positive) Cumulative SHAP values (negative) Sum of absolute
SHAP values/ value of both -
lag days(day) and +

1 3 7 14 1 3 7 14
LIWC 10.998 7.344 9.093 4.768 —4.502 —3.300 —4.476 -3.010 47.490
Topic 6.306 8.045 1.615 3.199 —0.865 —1.003 —1.158 —0.929 23.120
Temporal features of 48.097 56.710 52.345 48.286 —7.960 —16.160 —17.096 -9.848 255.503
the OPHS
Covid19_Pandemic 8.810 3.726 2.534 10.942 —3.834 —0.536 —1.422 —5.154 36.956

perceptual processes (hear), relative processes (motion), time
orientations (i.e., FutureM), social processes (i.e., Humans),
affective processes (i.e., Anx, NegEmo), perceptual processes (i.e.,
Bio) in the LIWC features, and suffering, depression and anxiety;
social phobia in the topic features positively predicted the OPHS
number when these features were at high levels, while negatively
predicted the number when they were at low levels.

DISCUSSION

Principal Results
The present study built four types of feature sets (i.e., LIWC,
mental health topics, temporal features of the OPHS number, and
the COVID-19 cases), and used the machine learning method
(i.e., LR, RR, LASSO, SVR, and RF) to predict and interpret the
daily OPHS number during the COVID-19 pandemic. We found
several interesting findings as follows.

First, after the beginning of the COVID-19 pandemic, the
daily OPHS number in both the OMHS community and the
MOE-CCNU OMHS platform increased significantly, and the

number of help-seekers in the OMHS community reached the
peak at 13 days earlier than that in the OMHS platform.
Moreover, a strong and positive relationship between daily OPHS
numbers in the OMHS platforms of MOE-CCNU and that in the
OnePsychology, indicated that the dynamic changes of the OPHS
behavior of the online public was not an exception.

Second, for the performance of predictions with different
feature sets, we found that the model with feature sets containing
temporal features of the OPHS number, mental health topics,
LIWC, and COVID-19 cases under RF or SVR regression
achieved the best performance. (1) Although the feature set
containing all the four types of features performed overall better
than any single feature set, it cannot always perform the best. For
example, when predicting the OPHS number with a lagging of 14
days, the best performance was obtained by using all four types of
features. Nevertheless, when predicting the OPHS number with
lagging 3 or 7 days, the best performance was obtained by using
only two types of features (i.e., topic and temporal features). This
finding can be supported by the principle of feature selection,
i.e., more features do not necessarily lead to better performance
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TABLE 6 | Top-20 features in predictions with different lag days.

Top rank Lag days (day)
features

1 day 3 days 7 days 14 days
Top 1 trend yhat trend trend
Top 2 yhat trend yhat Additive terms
Top 3 PEOPLE_DEATH_COUNT yearly yearly yearly
Top 4 PEOPLE_POSITIVE_CASES Love Additive terms PEOPLE_POSITIVE_NEW_

_COUNT CASES_COUNT
Top 5 yearly Additive terms tNow yhat
Top 6 Additive terms Work PEOPLE_DEATH_COUNT PEOPLE_POSITIVE_CASES

_COUNT
Top 7 Social phobia Suffering Love Personal characteristics
Top 8 Exclusive PEOPLE_POSITIVE_NEW They PEOPLE_DEATH_COUNT
_CASES_COUNT
Top 9 In Love Ingest PastM See
Top 10 Bio PEOPLE_DEATH_COUNT Humans Sad
Top 11 Body Suicidal tendency Hear FutureM
Top 12 Depression and anxiety PEOPLE_DEATH_NEW_COUNT Inclusive Interpersonal relationship
Top 13 Achieve Home | Death
Top 14 Work PEOPLE_POSITIVE_CASES Motion TenseM
_COUNT
Top 15 Anx Family SheHe Swear
Top 16 Lack of interest Interpersonal relationship covid19_pandemic Number
Top 17 NegEmo FutureM Psychotherapy SheHe
Top 18 Boyfriend or girlfriend Sexual Friend Love
Top 19 Relative Work PEOPLE_POSITIVE_NEW Inhibition
_CASES_COUNT

Top 20 Leisure Personal characteristics PEOPLE_POSITIVE_CASES Certain

_COUNT

because of redundancy and the irrelevance of features (51).
(2) The present study found that the temporal features of the
OPHS number have an advantage over other features in the
prediction. For example, the models with lagging 1, 3, and 14
days show that the trend of daily OPHS numbers might be
the most important feature, followed by predicting values and
yearly trend generated by the Prophet. A possible explanation
is that the temporal features contain more information, such
as the cyclical and trend changes affected by the environment
and events (47). (3) Compared to LIWC, the topic features we
proposed were more important and had incremental effects on
the overall performance of models with different lag days, which
indicated that mental health-related linguistic features were more
targeted to OPHS behavior prediction. It could be supported by
a previous study which found that the LIWC model performs
better in the document with approximately 22 sentences while
the topic model performs better in the document with about
two sentences (52). The help-seeking posts are usually short and
express their psychological problems, which implies that the topic
model performs reasonably better.

Third, for the performance of predictions with different lag
days, our models were predictive for the number of OPHS with
lag days up to 2 weeks. Compared to an advanced classical
forecasting method named, Prophet, the present model has

advantages when lagging 3 and 7 days and has interpretability
that the Prophet does not have. The present predictive model
may help to facilitate early, fast, and accurate prediction and
interpretation for the daily OPHS number in the context of
a major public health emergency. Meanwhile, it can help the
government and platform managers to arrange the number
of psychological consultants on duty reasonably, and to take
targeted interventions and public policy to prevent potential
psychological crises of the online public.

In particular, with respect to the explanation of the model built
in the present study, we found some meaningful results.

First, we found that the top-20 features included trend,
additive terms, yearly, yhat in temporal features of the OPHS
number, people positive cases count, and people death count in
COVID-19 cases among all the four models, which indicated that
these features might be the most important ones for predicting
the OPHS number.

Second, the results from the SHAP values provided possible
explanations for the black-box models, which broke the
stereotype that machine learning methods were difficult to
interpret and understand. It is crucial to gain a better
understanding of the ways the features contribute to the
performance of the predictive model. For example, in the
cumulative confirmed cases, the cumulative deaths positively
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FIGURE 3 | Top-20 features of predictions with lagging one (A), three (B), seven (C), and 14 days (D).
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predicted the OPHS number when these features were at high
levels, while negatively predicted the OPHS number when they
were at low levels, which indicated that the increase in the
OPHS number was affected by the cumulative confirmed cases
and cumulative deaths, while it was not sensitive to the new
confirmed cases or new deaths. The effect sizes of these two
COVID-19-related features got larger when predicting the OPHS
number with longer lag days. Considering the individual mental
health status that changes continuously, sporadic new confirmed
cases or new deaths of the COVID-19 may not have a great
impact on the OPHS behavior of the public. However, the
impact of major changes in the social environment on the
mental health of the public is profound and lasting (53). The
present study indicates that this phenomenon is also reflected
in the growth of OPHS behavior. Therefore, governments and
institutions should continue to support online mental health
services, focus on top-ranked problems of online psychological
help-seekers with regard to depression and anxiety, suffering,
social phobia, lack of interest, suicidal tendency, worried and
afraid, and anger, then cultivate online psychological assistance
force related to these problems and take targeted interventions
for online psychological help-seekers at different stages of the
COVID-19 pandemic.

Third, other influential factors which had small or medium
effect sizes are also worthy of attention. (1) The results indicate
that linguistic clues of biological processes related to body
and interest are relevant to the increase of OPHS behavior of

the public. This is consistent with the previous studies that
proposed that chronic diseases lead to poor mental health (54).
Therefore, OMHS may be an option for hospitals to deal with
mental diseases related to traditional physical diseases during the
COVID-19 pandemic. (2) The results indicate that the increase
in the linguistic clues of perceptual processes related to hearing,
and cognitive processes related to certainty are related to the
increase in the OPHS behavior of the public. Previous studies
have pointed out that mental health problems are accompanied
with abnormal states of individual perception and cognition
(55). These abnormal problems may be related to the increase
in the OPHS behavior of the public. (3) The results show that
the linguistic clues of the topics related to social processes and
social phobia are related to the growth of the OPHS behavior of
the public. For example, previous research on teenagers found
that individuals with a stronger connection to school are less
likely to have mental health problems, such as depression and
anxiety (56). The present study found that the problematic
connection between individuals and the social environment are
related to the increase in the OPHS behavior of the public. (4)
The results show that linguistic clues of the affective processes
related to anxiety and negative emotion, as well as the topics
related to suffering, depression, and anxiety are related to the
increase in OPHS behavior. Previous studies found that negative
emotions significantly affect individual mental health and lead to
depression (57). The present study found that these emotional
problems are related to the growth of the OPHS behavior of the
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public. (5) The result shows that the linguistic clues of personal
concern related to death are related to the OPHS behavior of the
public. As suicidal tendency related to greater help-seeking and
perceived need (58), the positive relationship between deaths and
the OPHS behavior is supported.

Strengths and Limitations

The present study has some strengths and limitations which
need to be considered when weighing the findings. The following
strengths are found in the present study.

To the best of our knowledge, the present study was the
first to predict the OPHS behavior using the machine learning
method in China in the context of the COVID-19. We considered
four types of features, which avoided the underfitting problem

caused by a single type of feature. This research seems to be a
competitive illustration of the power of always-on mental health
data sources: if we had used traditional data sources, we would
not have obtained such a high-resolution timeline and real-time
prediction of the immediate mental health response of the public
to an unexpected event, such as the COVID-19 pandemic.
Specifically, first, despite the successes of machine learning
in mental healthcare, the concerns about the black-box
nature of these complex models have hampered their further
applications, especially in those critical decision-making
domains like policy responses to COVID-19. The present
study proposes an interpretable machine learning method
that makes the predictions easy to understand and supports
operational decision-making. This could help governments and
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organizations identify risk factors for the increase in OPHS
behavior. For example, unemployment has been proven to be an
influential factor in the increase in the OPHS number related to
psychological crisis during the COVID-19 pandemic (15), as the
factor of unemployment was included in the present predictive
model. Thus, by analyzing the discourses of the OPHS, the
prediction can quickly sense the emergencies and the changes of
risky, predictive factors, and help governments and organizations
in making policy tools and administrative interventions for the
public mental health.

Second, previous prediction studies driven by big data from
social media tended to believe that measurement in big data
sources was much less likely to change behavior, namely the
nonreactivity. However, even though some big data sources are
nonreactive, they are not always free of social desirability bias, as
people always want to present themselves in the best possible way
(59). For example, as one respondent in an interview-based study
said, “It’s not that I don’t have problems, I'm just not putting them
on Facebook” (60). Therefore, nonreactivity does not ensure that
these data can direct reflect psychological problems of people to
some degree in social media-based mental health prediction of
the public. The present study used the always-on anonymous
OPHS data, enabled the investigation of unexpected mental
health events, and real-time measurement for the status of public
mental health.

Third, previous studies tracked mental status of people
on a large scale in social media including Facebook and
Twitter without obtaining their consent and awareness
have raised ethical concerns (61). The present study found
that the continuous operation of the anonymous online
mental health community in big data systems could enable
researchers to study emergencies and provide real-time
information for decision-makers, while could also avoid
this problem.

The present study is not without limitations. First, the large
sample size in the present study limited the possibility of selection
bias. However, we have to admit that the topic features need
to be further explored. Although the topic features perform
better than the LIWC features when they are used alone,
the topic features in the best predictive model did not play
a relatively important role, which was inconsistent with our
hypothesis. One possible explanation is that the topic features
(14 dimensions) contain much fewer dimensions compared
to the LIWC (101 dimensions). Therefore, topic features not
only have competitive positive and negative predictive power
compared to LIWC, but the dimensions in the topics also
have stronger average predictive power, so its prediction of the
OPHS number is more targeted. Another possible explanation is
that the OPHS number changed for each type of psychological
problem, while the overall number of the OPHS behavior
remained stable.

Lastly, compared to the classical time series forecast
method, the proposed method does not achieve absolute
advantages on all lag days. The reason may be that we
can only get relatively few OPHS data when conducting
this study (in 2020 during the COVID-19 pandemic).
Subsequent research can collect more data and wuse

deep learning forecasting methods to the

existing results.

improve

Implications

A previous study points out that there is an explosive increase
in OPHS after the outbreak of the COVID-19, and the OPHS
number varies across different stages during the pandemic (62).
From the perspective of taking immediate crisis response, the
use of machine learning techniques may provide more accurate
predicted values of OPHS behavior, which enables governments
and OMHS platforms to rationally organize and allocate valuable
counselors based on the help-seeking trends.

From the perspective of psychological intervention, using the
interpretable machine learning, we can explore the underlying
risk factors (e.g., work, marriage, interpersonal relationship,
etc.) that cause an increase in the OPHS behavior, which
offers policy suggestions for governments to undertake follow-
up psychological intervention strategies. Take the prediction of
the peak (02/28/2020) of the OPHS number as an example. The
local interpretability of this method predicted and explained the
peak 14 days in advance (78.28 people), as shown in Figure 5.
We can see that the new confirmed cases were 6,463, which
ranked second among the influential factors. These findings allow
governments and organizations identifying risk factors during
the increase in the OPHS number in advance, such as the surge
in COVID-19 cases, the massive unemployment, and decreased
access to mental health services, to facilitate the use of targeted
administrative measures.

The global interpretability of this method helps government,
OMHS platforms, and researchers understand how risky factors
influence the dynamics of psychological response of the public
and contribute to the development of psychological interventions
policy. For example, the significant growth in the risky factors
of COVID-19 cases, and topics of work, money in the
prediction may indicate that financial relief should be provided
for the unemployed during the social isolation, and targeted
psychological support should be delivered to the public who
return to work and school. Propaganda about the pandemic
should avoid misinformation and massive panic.

CONCLUSION

The present study investigated and predicted the OPHS
number in China during the COVID-19 pandemic. Predicting
and interpreting the OPHS behavior has a greater practical
significance. Rational arrangements of the number of
psychological counselors in advance are very important,
which not only avoid the waste of the human resources but
also enable help-seekers to get help promptly, especially
in China where the number of psychological counselors
is limited.

By understanding the risk and the protective factors in
the OPHS behavior, the government can take administrative
measures to prevent the potential psychological crisis. Besides,
the OPHS behavior reflects, on one hand, the mental health
literacy of the public, and on the other hand the number of
psychological problems among the public. Therefore, using the
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ecological paradigm and big data techniques to study help-
seeking behavior is a valuable research field.
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Post-traumatic Growth and
Psychological Resilience During the
COVID-19 Pandemic: A Serial
Mediation Model

Qi Li and Jinsheng Hu*

Department of Psychology, Liaoning Normal University, Dalian, China

Although the World Health Organization (WHO) has issued guidelines for managing to
contain, mitigate, and limit of the COVID-19. However, it is more essential to highlight
the urgency and importance of evaluating social functioning and mental health status
during the pandemic. College students have experienced serious problems and have
had to overcome many negative situations brought about by the pandemic. Accordingly,
the present study intended to use Chinese college students as sample to examine the
positive adoption and changes during the ongoing COVID-19. Guided by literatures
in this filed, we explored the internal mechanism of post-traumatic growth affecting
psychological resilience, and considered about mediation roles of positive coping styles
and cognitive reappraisal. A total of 463 college students from universities in China
effectively completed online questionnaires. The result indicated that these four variables
were positively correlated with each other (ps < 0.001). More importantly, our findings
proved a direct and positive effect on psychological resilience. Positive coping styles and
cognitive reappraisal, respectively, mediated the relationship between post-traumatic
growth and psychological resilience. Over all, the hypothesized serial model conclusively
fits the data: students with high-level post-traumatic growth tended to report increased
use of positive coping strategies, which further facilitated their cognitive reappraisal,
and subsequently, promoted their psychological resilience. The findings obtained in this
study will provide a theoretical basis and possible viable strategies for both targeted
crisis intervention and psychological trauma recovery plans.

Keywords: post-traumatic growth, psychological resilience, positive coping, cognitive reappraisal, college
students

INTRODUCTION

The novel coronavirus disease (COVID-19) is a respiratory disease characterized by high
transmissibility and mortality rates (1). On January 30, 2020, the World Health Organization
(WHO) declared the outbreak of a public health emergency of international concern. As this
pandemic continues to spread with strong momentum and a lack of specific treatment, restrictions
on social contact (large-scale lockdowns), and appropriate infection prevention strategies (travel
limitation, quarantine, and self-isolation) have been implemented to control virus propagation.
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Obviously, both the COVID-19 emergency and the extraordinary
measures to contain it have had a profound and wide range of
psychosocial impact (2). More and more experts have highlighted
the urgency and importance of evaluating social functioning and
mental health status during the COVID-19 pandemic.

In response to the outbreak of infection, the Chinese
government and health agencies have ordered nationwide school
closures as an emergency measure to control the pandemic.
Students in higher education experience multifaceted pressures,
such as academic workload, economic difficulties, relationship
issues, and employment concerns brought about by the pandemic
(3). These stressful experiences may put college or university
students at a high risk of future mental health problems (4, 5).
However, negative experience can be a “catalyst” for positive
change. Recovery from initial heightened levels of distress may
be more common, particularly when adversity involves extensive
disruptions over an extended period of time (6). Given the
ongoing nature of the COVID-19 pandemic, people in their
respective regions need to quickly adjust their minds and lifestyles
and adapt to the “new normal.” Hence, it is imperative to identify
factors that may have protective effects on the physical and
mental status of college students.

The  American  Psychological =~ Association  defines
psychological resilience (PR) as “a process of good adaptation
in the face of adversity, trauma, tragedy, threats, or other
significant sources of stressors such as family and relationship
problems, serious health problems, or financial problems” (7).
In general, PR is a context-dependent “reconfiguration,” refers
to an individual’s ability to quickly rally, recover, and return to
their pre-crisis status after trauma exposure (8). Similarly, PR is
also viewed as a measure of stress coping ability in response to
adversity, which can help individuals reduce their vulnerability
to challenges and difficulties (9). Focus on university and college
students, studies have documented that improving PR can
cushion the psychological trauma caused by stress and can
contribute to students’ academic success (10), improve their
sense of well-being (11), and enable them to effectively cope with
stressful situations (12).

With regard to COVID-19, PR was identified as a negative
predictor of depression, anxiety, and somatization in the general
population during the peak of the pandemic in China (13). The
available data suggests that PR plays a protective role against the
fear of COVID-19, individuals with high psychological resilience
experience fear less (14). In fact, these studies provide evidence
on psychological resilience factors, such as protective factors for
mental health disorders, have been extensively discussed (15).
However,