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Editorial on the Research Topic
Uncertainty Induced Emotional Disorders During the COVID-19

The globally devastating COVID-19 was unexpected for most of us. The unexpected high contagion
and death rate have impaired the social lives of people all around the world, making many people
panicked, anxious, and stressful (Aqeel et al., 2022). The urgent social restriction and nucleic acid
testing added further psychological stress. It is reported that more than 30% of people around
the world suffer from mental health problems (Levine et al., 2022). The major reason for these
psychological problems is due to the uncertainty about COVID-19, for we don’t know the death
rate of the disease, nor the possibility of getting infected by the disease. In addition, the long-term
social restriction further makes people lack information about the conditions of the disease (Daly
and Robinson, 2022). In order to resolve these problems, timely knowledge and information, as
well as psychological supports, are needed.

Researchers proposed that uncertainty is an important cognitive mechanism for arousal and
emotion, and it’s also an important cause of various mental disorders such as anxiety and depression
(Berchicci et al., 2015). Normally we are calm, but we are aroused if something unexpected
happens. The world is full of stimulations, most of which are expected. However, unexpected thing
continually occur, for example, we are not sure whether it will rain tomorrow, and the weather
forecasts often report that there is an 80% chance of rain. Behavioral economics proposes that most
of our thinking is subjected to uncertainty, and most of our choices are not the result of careful
deliberations, but result from poor predictors of future behavior, distorted memory, and are affected
by our physiological and emotional states (Gu et al., 2021).

Uncertainty plays a very important role in inducing emotions in everyday life, especially for
those with affective disorders, and numerous researchers have investigated the power of uncertainty
(Guetal,, 2016). For example, the dimensional theory suggested that the external stimulations (and
the emotions they induced) have two properties:1) hedonic value, which represents whether they
fit into our physiological needs; 2) safety value, which represents whether they happen as expected
(Zheng et al., 2016). The hedonic value depends on whether the stimulation fits into our needs: if
yes, we will be happy; if not, we will be sad. The safety value depends on whether the stimulations
happen as expected: if yes, we are calm; if the stimulations is un-expected, we will be aroused
(Zheng et al., 2016). Hedonic value and arousal are two core effects of human emotions (Hutto
et al., 2018), which form the two dimensions for the constructive model of emotions (dimensional
theory) (Figure 1).
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FIGURE 1 | Integrative approach for emotional dimensions and basic
emotions. The integrative approach for Basic emotion theory and dimensional
theory proposes that the reason that “basic emotions” are “basic” is that the
basic emotions are located on the axis of the circumplex (Posner et al., 2009).
It means that each “basic emotion” is a special emotion that represents one
feature of emotion as a whole, named core affect (arousal or hedonic value)
(Wilson-Mendenhall et al., 2013): fear and anger represent the arousal value;
while sadness and joy represent the hedonic value, which is related to the
hedonic values of the stimulus. Put it another way, “pure” fear and anger are
not related to hedonic values; “pure” sad and joy are not related to safety
values (modified from previous publications). Please refer to Gu et al. (2019a).

Alternatively, another popular emotional theory proposed
that there existed a limited number of emotions, which might
include anger, disgust, joy, fear, and sad (Ekman, 1992). However,
an integrative approach suggested that the basic emotional theory
and dimensional theory are not in conflict with each other,
instead, they can be integrated (Panksepp, 2007; Gu et al., 2019a).
This integrative theory suggested that basic emotions can also
find their locations on the dimensions, like all other emotions.
The only specialty for the basic emotions is that they are located
on the poles of the dimensions (Figure 1), and they represent
different features of emotions. They can also be called core
affects, or prototypical emotions. We also suggested that they
are subsided by three monoamine neurotransmitters: dopamine-
joy, norepinephrine-fear (anger), and 5-HT-disgust (sadness)
(Liang et al., 2021). This theory can be called three primary basic
emotion theory (Gu et al., 2019b).

Even though there are two major prevalent theories about
emotions, both of which agree upon the idea that emotional
arousal depends on the un-expectancy of the simulation (Xu
et al., 2022). However, it is still not clear how to treat COVID-
19-induced psychological problems. So we proposed a topic
to collect recent studies about the mental health problems
related to the pandemic, including but not limited to review
and experimental studies to help people understand COVID-19
induced mental disorders. And in the last year, we have received
39 submissions, and 30 were accepted after peer reviewing.

In the experimental report titled “Predicting the Severity of
Symptoms of the COVID Stress Syndrome From Personality Traits:
A Prospective Network Analysis,” Taylor et al. recruited 1976

participants from US and Canadian adults, and found that
intolerance of uncertainty is a personality trait that is related to
negative emotion during COVID-19.

In the paper titled “Mental Health in COVID-19 Pandemic:
A Meta-Review of Prevalence Meta-Analyses,” Sousa Junior et al.
presented a meta-review of studies about the mental problems,
including depression, anxiety, stress problems, etc, and they
found that the rate of mental health problems ranged from
20-36%, which is higher than most expected.

In Musetti et al.’s paper, titled “Maladaptive Daydreaming in
an Adult Italian Population During the COVID-19 Lockdown,”
the authors recruited 6,277 Italian adults and investigated
their mental health problems, including negative stress, anxiety
and depression, and compulsive fantasy activities, and found
that social restriction might exert additional stresses for
these problems.

In the paper titled “The Prevalence of Psychological Status
During the COVID-19 Epidemic in China: A Systemic Review
and Meta-Analysis,” Li, Zhang et al. did a meta-analysis of
67 papers, and they found that fear and stress symptoms are
common, and anxiety and depression were also prevalent among
the public.

In Di Trani et al’s paper “From Resilience to Burnout in
Healthcare Workers During the COVID-19 Emergency: The Role
of the Ability to Tolerate Uncertainty,” the authors investigated the
mental health problems of medical staff in Italy, and the found
that tolerance of uncertainty might be the major reason for the
mental health problems emergent in COVID-19.

In the paper titled “A 6-Month Follow-Up Study on Worry
and Its impact on Well-Being During the First Wave of COVID-
19 Pandemic in an Italian Sample,” the author Ongaro et al. also
investigated the health problems of the Italian people, and they
found that mental health policymakers should make some policy
to spread the information of the virus contagions, as well as
making a longitudinal evaluation about its effects.

In the paper “Gender Differences in Anxiety, Depression,
and Nursing Needs Among Isolated Coronavirus Disease 2019
Patients,” Li, Li et al. investigated the gender differences in
anxiety and depression during COVID-19, and they found that
men become more easily worried and stressed at the pandemic
compared with their female colleagues.

However, in another study by Song et al,, titled “Psychological
Resilience as a Protective Factor for Depression and Anxiety
Among the Public During the Outbreak of COVID-19;” the author
did a thorough investigation on the mental status of 3,180
subjects, and they found that women weremore easily stressed,
in addition to younger and less educated people.

Similarly, in Nia et al’s paper, “Predictors of Persistence of
Anxiety, Hyper-Arousal Stress, and Resilience During COVID-19
Epidemic: A National Study in Iran,” the authors assessed anxiety,
hyper-arousal stress, and psychological resilience in the people of
Iran, and they also found that young, female, and less educated
people experienced more stress.

In Yan et al’s paper titled “Mental Health of Pregnant
and Postpartum Women During the Coronavirus Disease 2019
Pandemic: A Systematic Review and Meta-Analysis,” the authors
did an investigation on mothers, fetuses, and children, and
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they found that the prevalence rates were much higher than
normal populations.

In the paper titled “Comorbid Anxiety and Depression
and Related Factors Among Pregnant and Postpartum Chinese
Women During the COVID-19 Pandemic,” the authors Luo, Xue
et al. also reported that the economically poor, pregnant and
postpartum Chinese women more easily encountered mental
stresses during COVID-19.

In Li, Liang et al.’s paper, titled “Social Support, Attachment
Closeness, and Self-Esteem Affect Depression in International
Students in China,” the authors investigated the psychological
conditions of students from abroad and found that their
problems were even worse.

In the paper titled “Association of Stress-Related Factors With
Anxiety Among Chinese Pregnant Participants in an Online Crisis
Intervention During COVID-19 Epidemic,” Shangguan, Wang
et al. investigated anxiety problems in pregnant women and
suggested it is critically important to continually check on fetal
development during COVID-19.

In the paper titled “Perceived Stress, Resilience, and Anxiety
among Pregnant Chinese Women during the COVID-19
Pandemic: Latent Profile Analysis and Mediation Analysis;’ the
authors Luo, Shen et al. also tried to introduce some ways to
prevent stress for pregnant women during the pandemic and
suggested that psychological intervention to reduce stress is a
good way to alleviate the psychological problems.

In the paper titled “Prevalence of Risk Factors Associated With
Mental Health Symptoms Among Outpatient Psychiatric Patients
and Their Family Members in China During the Coronavirus
Disease 2019 Pandemic,” Qiu et al. investigated the mental health
problems of outpatients and found their worries are even more
serious, because of economics and nursing burdens.

In the paper “A Conditional Process Model to Explain
Somatization During COVID-19 Epidemic: The Interaction
Among Resilience, Perceived Stress and Gender,” Shanguan, Zhou
et al. reported another study to probe into the mechanisms
for mental health problems and suggested that psychological
resilience is a key predictor of somatization as well as
mental problems.

In the paper titled “Distress, Appraisal, Coping Among the
Frontline Healthcare Provider Redeployed to the Epicenter in
China During COVID-19 Pandemic,” the author Ji et al. evaluated
the mental health problems of the medical staff on the frontline
in treating the COVID-19 patients and suggested that they are
incredibly highly stressed and need more social support.

In the paper titled “Depression, Anxiety, and Suicidal Ideation
in Chinese University Students During the COVID-19 Pandemic,
the author Zhou et al. investigated 11,133 subjects about their
anxiety, depression, and suicidal ideation, and found that social
support, good education, and being kept well informed are good
ways in reducing suicidal ideation.

In the paper titled “The Stress and Anxiety to Viral Epidemics-6
Items (SAVE-6) Scale: A New Instrument for Assessing the General
Population’s Anxiety Response to the Viral Epidemic During the
COVID-19 Pandemic,” the author Chung et al. invented a kind of
questionnaire, the Stress, and Anxiety to Viral Epidemics-6 items
(SAVE-6) scale, and they explored the validity and usefulness of

the questionnaire for measuring the general population’s anxiety
response among 1,009 respondents.

In “Psychological Impact of COVID-19 on College Students
after School Reopening: A Cross-Sectional Study Based on Machine
Learning, the author Ren et al. did an investigation of mental
health problems for students after returning to school after the
social restriction and found that their anxiety and depression
symptoms are very serious.

The paper “Protective  Predictors  Associated — With
Posttraumatic Stress and Psychological Distress in Chinese
Nurses During the Outbreak of COVID-19” reported Xia et al’s
study about the mental health problems of the nurses, and
found that exercise, enough sleep, and low stress can help them
maintain their mental health.

In the paper “Factors That Influence Perceived Organizational
Support for Emotional Labor of Chinese Medical Personnel in
Hubei,” Zeng et al. did an investigation about the mental
problems of the medical personnel who first went to Wuhan at
the beginning of the pandemic.

The paper by Li, Xu et al. titled “Sense of Coherence and Mental
Health in College Students After Returning to School During
COVID-19: The Moderating Role of Media Exposure,” reported
that social restriction increased uncertainty and increased
anxious and depressive symptoms.

Lu et al. contributed a paper titled “Effects of Wise Intervention
on Perceived Discrimination Among College Students Returning
Home From Wuhan During the COVID-19 Outbreak,” to propose
that discrimination against students from Wuhan might induce
psychological stresses for the students.

In the paper titled “COVID-19-related Daily Stress Processes in
College-Aged Adults: Examining the Role of Depressive Symptom
Severity,” the authors Greaney et al. from the University of Texas
Arlington, reported that daily exposure to stressful information,
rumors, or negative news about the virus might exert a negative
effect on the population.

In the paper “The Relationship Between Perceived Stress, State-
Trait Anxiety and Sleep Quality Among Graduating Students
During COVID-19 Pandemic,” Liu, Qiao et al. investigated the
somatic and mental problems of graduate students and found
that uncertainty or perceived stress can work together with poor
sleep to induced mental health problems.

In the prospective paper “Focus on the Mental Health
of Pediatric Medical Workers in China After the COVID-19
Epidemic,” Liu and Wang tried to give a perspective on the ways
to improve the health conditions for Chinese pediatric workers,
and suggest ways to develop psychological intervention programs
that are tailored to them.

In the paper “Using Mindfulness to Reduce Anxiety and
Depression of Patient With Fever Undergoing Screening in an
Isolation Ward During COVID-19 Outbreak, the authors Liu,
Huyang et al. introduced a short time meditation that might
be helpful for people who are waiting in line for a nucleic acid
test screening.

In the paper, “Acupuncture combined With emotional
Therapy of Chinese Medicine Treatment for Improving Depressive
Symptoms in Elderly Patients With Alcohol Dependency During
the Epidemic Period of COVID-19,” Zhao et al. introduced a
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Editorial: Uncertainty Induced Emotional Disorders

method of therapy for mental health problems stemming from
COVID-19, and suggested that acupuncture combined with
Chinese medicine is helpful for patients.

In Lv et al.’s paper titled “The Effect of Computerized Cognitive
Behavioral Therapy on People’s Anxiety and Depression During
the Six Months of Wuhan’s Lockdown of COVID-19 Epidemic,”
the authors used mindfulness to treat the patients during the
outbreak of the pandemic in Wuhan and found that mindfulness
is really helping the patients, especially for women and students.

Collectively, these studies have investigated thoroughly about
the prevalence of mental health problems after COVID-19, the
uncertainty mechanism for these disorders, as well as some
therapies for these emotional problems. It is believed that
uncertainty plays a very important role in people’s emotional
induction, which affects people’s emotional response or arousal
by affecting the expected process. Individuals who are intolerant
of uncertainty are also more likely to have emotional disturbances
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Central South University, Changsha, China

Background: Prenatal and postnatal mental disorders can exert severe adverse
influences on mothers, fetuses, and children. However, the effect of the coronavirus
disease 2019 (COVID-19) pandemic on the mental health of pregnant and postpartum
women remains unclear.

Methods: Relevant studies that were published from January 1, 2019 to September
19, 2020 were identified through the systematic search of the PubMed, EMBASE, and
Web of Science databases. Quality assessment of included studies, random-effects
meta-analysis, sensitivity analysis, and planned subgroup analysis were performed.

Results: A total of 23 studies conducted with 20,569 participants during the COVID-19
pandemic and with 3,677 pregnant women before the COVID-19 pandemic were
included. The prevalence rates of anxiety, depression, psychological distress, and
insomnia among pregnant women during the COVID-19 pandemic were 37% (95%
confidence interval [Cl] 25-49%), 31% (95% CI 20-42%), 70% (95% CI 60-79%), and
49% (95% Cl 46-52%), respectively. The prevalence of postpartum depression was 22%
(95% Cl 15-29%). Multigravida women and women in the first and third trimesters of
pregnancy were more vulnerable than other pregnant women. The assessment of the
associations between the COVID-19 pandemic and mental health problems revealed
that the pooled relative risks of anxiety and depression in pregnant women were 1.65
(95% Cl: 1.25-2.19) and 1.08 (95% CI: 0.80-1.46), respectively.

Conclusions: The prevalence rates of mental disorders among pregnant and
postpartum women during the COVID-19 pandemic were high. Timely and tailored
interventions should be applied to mitigate mental problems among this population
of women, especially multigravida women and women in the first and third trimesters
of pregnancy.
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INTRODUCTION

The coronavirus disease 2019 (COVID-19) pandemic has
become an unprecedented global crisis. All of us are battling the
most powerful threat since the 21 century. However, a cure or
an adequate safety vaccine has not yet been found or developed.
Thus far, there is no indication that the COVID-19 pandemic will
end quickly. Thus, pregnant women have to give birth during
the COVID-19 pandemic. The pregnancy and the postpartum
periods involve several drastic changes at the social, biological,
and psychological levels in future mothers. Previous studies
have painted a particularly difficult transition for pregnant and
postpartum women. A systematic review and meta-analysis
that involved 102 studies with 221,974 antenatal and postnatal
women from 34 countries found that the pooled prevalence
of anxiety among these participants was 15.2% (Dennis et al.,
2017). Another systematic review and meta-analysis including
101 studies discovered that the pooled prevalence of depression
among women in the perinatal period was 11.9% (Woody et al.,
2017). The prevalence of postpartum depression was evaluated at
12.0% in a systematic review and meta-analysis that encompassed
58 studies with 37,294 postnatal women (Shorey et al., 2018).
A meta-analysis involving data contributed by 11,002 pregnant
women found that 45.7% of these women had poor sleep quality
(Sedov et al., 2018). In 2020, pregnant and postpartum women
have had to face the COVID-19 pandemic, its accompanying
quarantine measures, and disruptions in medical practices. Many
studies have found that during disasters or events, the prevalence
rates of mental disorders among prenatal and postnatal women
are significantly higher than those among the general population
(Lechat, 1979; Vesga-Lopez et al., 2008; Harville et al., 2010).
Meeting the mental health needs of pregnant and postpartum
women during the COVID-19 pandemic is a growing concern
and a serious issue because a large body of robust evidence
suggests that prenatal and postnatal mental disorders induce
severe adverse influences on mothers, fetuses, and children.
Prenatal and postnatal mental disorders induce disturbances
in the physical activity, nutrition, and sleep of pregnant and
postpartum women; these disturbances subsequently affect the
mood of pregnant and postpartum women and the development
of fetuses and children (Coussons-Read, 2013). Prenatal and
postnatal mental disorders are correlated with physical disorders,
such as preeclampsia (Zhang et al., 2013; Asghari et al., 2016),
gestational hypertension (Zhang et al., 2013), and gestational
diabetes (Gilbert et al., 2019); preterm birth (Grigoriadis et al.,
2013, 2018; Ding et al., 2014); miscarriage (Accortt et al., 2015;
Qu et al.,, 2017); low infant birth weight (Grigoriadis et al., 2013,
2018; Ding et al., 2014); fetal growth restriction (Grote et al., 2010;
Ciesielski et al., 2015); lower Apgar scores at birth (Wu et al.,
2020a); and socioemotional (Madigan et al., 2018), behavioral
(Van den Bergh et al., 2005) and cognitive problems (Glover,
2014; Stein et al., 2014; Tarabulsy et al., 2014; MacKinnon et al.,
2018), as well as changes in the brain structures and functions
of infants and children (Sandman et al., 2015; Lebel et al,
2016; Adamson et al., 2018). Timely interventions are helpful
in mitigating mental disorders (Kessler et al., 2007; Xiang et al.,
2020). Knowing the effect of the COVID-19 pandemic on the

mental health of pregnant and postpartum women, exploring the
specific vulnerable groups among this population of women, and
applying tailored interventions on the basis of data are urgent.
The aims of this systematic review and meta-analysis are to
quantify the influence of the COVID-19 pandemic on the mental
health of pregnant and postpartum women, and to explore the
specific vulnerable groups among this population of women.

MATERIALS AND METHODS

A systematic review and meta-analysis was conducted in
accordance with the Preferred Reporting Items for Systematic
Reviews and Meta-analyses (PRISMA) (Moher et al., 2009)
and Meta-Analysis of Observational Studies in Epidemiology
(MOOSE) (Stroup et al., 2000) guidelines. The review protocol
was registered at PROSPERO as CRD42020210035.

Search Strategy

Two authors (HY and YD) independently identified relevant
studies that were published from January 1, 2019 to September
19, 2020 by searching the PubMed, EMBASE, and Web
of Science databases. The following combined terms were
applied in the search: (“pregnant woman” OR “breastfeeding
women” OR “postpartum”) AND (“COVID-19” OR “2019 novel
coronavirus disease” OR “2019-nCoV disease” OR “SARS-CoV-
2”) AND (“mental health” OR “anxiety” OR “depression” OR
“insomnia” OR “Stress Disorders, Post-Traumatic”). In addition,
the reference lists of the identified records were hand-searched to
find additional relevant studies.

Study Selection Criteria

Studies were included if they reported the prevalence rates of
depression, anxiety, insomnia, post-traumatic stress disorder
(PTSD), and/or other mental health disorders among pregnant
and/or postpartum women during the COVID-19 pandemic.
Studies were also included if they reported data from which
prevalence rates could be calculated. Letters, case reports, or
reviews were excluded.

Data Extraction and Quality Assessment
Two authors (HY and YD) independently extracted the following
data from the studies that were eligible for this systematic review
and meta-analysis: the name of the first author; the type of study;
the time and locations of the studies; response rates; participants
and the total number of participants; mean age; mean or median
gestational age; the percentage of participants > 35 years old;
the percentage of nulliparous pregnant women; the percentages
of pregnant women in the first, second, and third trimesters; the
percentage of participants who were married or living with their
partners; the percentage of participants who had a University
degree or above; the used scales and applied cut-offs; and the
percentages or the numbers of participants who were evaluated
to be positive for mental disorders.

Two authors (HY and YD) independently evaluated the risk
of bias of the studies included in the systematic review and
meta-analysis. A third team member performed verification.
Discrepancies were discussed and resolved among the 3
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researchers. A modified form of the Newcastle-Ottawa scale
was applied for quality assessment (Pappa et al, 2020). The
modified form of the Newcastle-Ottawa scale has 5 items: 1,
the representativeness of the sample (the number of pregnant or
postpartum women > 65% of the total sample); 2, the sample size
of each study > 500 pregnant or postpartum women; 3, response
rate > 80%; 4, the study applied validate measurement scales with
appropriate cut-offs; and 5, appropriate and adequate statistics.
Each item was given a score of 1 if the criterion was met or a
score of 0 if the criterion was not met. Total scores of the studies
> 3 points indicated a low risk of bias. The total scores of studies
assessed < 3 points were regarded as at a high risk of bias.

Data Analysis

Data analyses were performed by using Stata software version
12.0 (Stata Corp LP, College Station, USA). For the anticipated
clinical heterogeneity, the pooled prevalence rates of anxiety,
depression, insomnia, and other mental disorders with 95%
confidence interval (CI) were calculated by using a random
effects model. A random effects model is considered more
suitable for meta-analyses with substantial heterogeneity than
fixed effects model. Given that the included studies reported
prevalence rates of mental disorders of close to 1 or 0, the
Freeman-Tukey double arcsine transformation was performed
before data pooling. I? (significance level of I? > 50%) and Q-
tests (significance level of P < 0.05) were applied to evaluate
heterogeneity across studies. Sensitivity analysis was conducted
to evaluate the effect of each included study on the prevalence
rates of mental disorders among pregnant or postpartum
women by omitting each study and calculating the pooled
prevalence rates of the remaining studies. Subgroup analysis
was also performed on the basis of the used scales, study
locations, parity, trimester, educational level, employment status,
and mental disorder severity. Considering that some included
studies reported the prevalence rates of mental disorders among
pregnant or postpartum women during the COVID-19 pandemic
and before the COVID-19 pandemic in the same study locations,
arandom effects model was utilized to evaluate summary relative
risks (RRs) (during the COVID-19 pandemic vs. before the
COVID-19 pandemic). Chi-squared statistic and I> were applied
to evaluate the homogeneity of effects across studies.

RESULTS

Literature Search

QOur initial search identified a total of 232 records (66 records
in Pubmed, 104 records in Embase, and 62 records in Web
of Science). A total of 119 articles were duplicates. After
the duplicates were removed, 67 studies were excluded after
reviewing their titles and abstracts. A total of 46 potentially
relevant records were retrieved for detailed full-text evaluation.
Finally, 23 articles met the selection criteria and were deemed to
contain data relevant to the systematic review and meta-analysis.
A PRISMA diagram detailing the process of article selection is
shown in Figure 1.

Characteristics of the Included Studies

A total of 23 studies (Ayaz et al., 2020; Berthelot et al., 2020;
Ceulemans et al., 2020; Durankus and Aksu, 2020; Farewell et al.,
2020; Gu et al.,, 2020; He et al., 2020; Lebel et al., 2020; Li
et al, 2020; Liu et al., 2020; Mappa et al., 2020; Matsushima
and Horiguchi, 2020; Oskovi-Kaplan et al., 2020; Parra-Saavedra
et al., 2020; Patabendige et al., 2020; Preis et al., 2020; Saccone
et al., 2020; Sade et al., 2020; Silverman et al., 2020; Wu et al,,
2020b; Yue et al,, 2020; Zanardo et al., 2020; Zhang and Ma,
2020) performed with 20 569 participants (16,797 pregnant
women and 3,772 postpartum women) during the COVID-19
pandemic and with 3,677 pregnant women before the COVID-
19 pandemic were included in this systematic review and meta-
analysis. A total of 19 studies (Ceulemans et al., 2020; Durankus
and Aksu, 2020; Farewell et al., 2020; He et al,, 2020; Lebel
et al., 2020; Li et al., 2020; Liu et al., 2020; Mappa et al., 2020;
Matsushima and Horiguchi, 2020; Oskovi-Kaplan et al., 2020;
Parra-Saavedra et al., 2020; Patabendige et al., 2020; Preis et al.,
2020; Saccone et al., 2020; Sade et al., 2020; Silverman et al.,
2020; Wu et al., 2020b; Yue et al., 2020; Zhang and Ma, 2020)
were cross-sectional, and 4 (Ayaz et al., 2020; Berthelot et al.,
2020; Gu et al,, 2020; Zanardo et al., 2020) were case—control
studies. Among the 23 studies, 7 were located in China (Gu
et al, 2020; He et al., 2020; Li et al., 2020; Liu et al., 2020;
Wu et al,, 2020b; Yue et al, 2020; Zhang and Ma, 2020), 3
were implemented in America (Farewell et al., 2020; Preis et al,,
2020; Silverman et al., 2020), 3 were performed in Turkey (Ayaz
et al.,, 2020; Durankus and Aksu, 2020; Oskovi-Kaplan et al.,
2020), 3 were undertaken in Italy (Mappa et al., 2020; Saccone
et al., 2020; Zanardo et al., 2020), 2 were conducted in Canada
(Berthelot et al., 2020; Lebel et al., 2020), 1 took place in Belgium
(Ceulemans et al., 2020), 1 occurred in Japan (Matsushima and
Horiguchi, 2020), 1 was carried out in Colombia (Parra-Saavedra
etal., 2020), 1 was accomplished in Sri Lanka (Patabendige et al.,
2020), and 1 was done in Israel (Sade et al., 2020). The median
questionnaire response rate was 88.05% (range 74.00%, 93.33%).
The median percentage of the age of the participant > 35 years
old was 15.01% (range 10.94%, 44.44%). The median percentage
of nulliparous pregnant women was 51.40% (range 34.50%,
71.55%). The median percentage of women who were married or
living with their partners was 98.80% (range 90.00%, 100.00%).
The median percentage of participants with a University degree
or higher was 59.80% (range 10.00%, 93.00%). A summary
of the characteristics of the 23 included studies is shown
in Supplementary Table 1.

The scoring results obtained by using the modified form of the
Newcastle-Ottawa scale are exhibited in Supplementary Table 2.
Two studies were rated 2 points (Gu et al., 2020; Li et al., 2020),
and 21 studies were rated > 3 points.

Anxiety Prevalence

Anxiety was evaluated in 13 studies (Ayaz et al., 2020; Berthelot
et al, 2020; Ceulemans et al., 2020; Gu et al, 2020; Lebel
et al, 2020; Li et al, 2020; Liu et al, 2020; Mappa et al,
2020; Parra-Saavedra et al., 2020; Patabendige et al., 2020; Preis
et al.,, 2020; Saccone et al., 2020; Yue et al., 2020) with 10,424
pregnant women. The pooled prevalence of anxiety among
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Studies from Pubmed, Embase and Web of
Science and reference lists (n=232)

Identification

Studies after duplicates
removed (n=113)

Screening

| —)  Duplicates removed (n=119)

67 of studies removed after
screening title and abstract

Full-text articles assessed for
eligibility (n=46)

Eligibility

Included articles (n=23)

ho
(]
o
=
Q
(=
!

— o
| postpartum women (n=2).

FIGURE 1 | Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) study selection flow diagram.

23 of studies excluded:
-Not pregnant or

-No  prevalence  rate
reported (n=21).

pregnant women was 37% (95% CI 25-49%, I = 99.4%) as
shown in Figure 2. After excluding studies with a high risk
of bias, 11 studies with a low risk of bias (Ayaz et al., 2020;
Berthelot et al.,, 2020; Ceulemans et al., 2020; Lebel et al,
2020; Liu et al., 2020; Mappa et al, 2020; Parra-Saavedra

et al., 2020; Patabendige et al., 2020; Preis et al., 2020; Saccone
et al.,, 2020; Yue et al., 2020) showed a pooled prevalence of
anxiety among pregnant women of 34% (95% CI 22-47%, I> =
99.4%). In sensitivity analysis, 5 studies (Berthelot et al., 2020;
Ceulemans et al., 2020; Li et al., 2020; Saccone et al., 2020; Yue
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Prevalence of anxiety among pregnant women Weight
Source No.of N, of Prevalence 0
Events  Participants (93% CI)

Ayazetal, 2000 B8 0.52(0.390.65) —_ 73
Berthelot etal, 2020 37158 001(0.090.3) o 766
Ceulemans et al, 2020 329 4 0.14(0.12-0.15) " i 788
Guetal, 2000 % 126 029(02140.37) + 760
Lebelefal, 2020 151987 057(054059) o 187
Lictal, 2000 8 082(0.68-092) Q. 114
Livetal, 202 BT 017(01640.09) o 87
Mappactal, 2020 6 1% 038 (031-046) + 769
Parmaetal, 2020 9 030 (047-0.54) s 185
Patabendige etal, 2020 6 %] 026(021-032) + 179
Preisetal, 2020 M8 043 (04004 * 784
Saccone e, 2000 6§ 100 068( 3807 g 753
Yueetd, 2000 oo olEnoY) o« Al
Overall P=994%;p= 000 037 (025049 > 10000

[ [ :I [ [ [

0 2 4 6 8§ 1

et al., 2020) affected the pooled prevalence of anxiety among
pregnant women by over 2%. After excluding these 5 studies,
the recalculated prevalence of anxiety among pregnant women
was 39% (95% CI 25-53%, I*> = 99.1%). As for study locations
(Supplementary Figure 1), 4 studies (Gu et al., 2020; Li et al,
2020; Liu et al.,, 2020; Yue et al, 2020) that were performed
in China reported a pooled prevalence rate of anxiety among
pregnant women of 33% (95% CI 18-50%, I*> = 96.9%), 2
studies (Berthelot et al., 2020; Lebel et al., 2020) undertaken in

Canada disclosed a pooled prevalence rate of 37% (95% CI 35-
38%, I = 99.9%), and 2 studies (Mappa et al., 2020; Saccone
et al., 2020) conducted in Italy provided a pooled prevalence
rate of 49% (95% CI: 43-55%, I> = 96.1%). Each of the 5
remaining studies was carried out in a different country. For
the used scales (Supplementary Figure 2), 2 studies (Ceulemans
et al., 2020; Preis et al., 2020) applied the Generalized Anxiety
Disorder 7-item Scale with a pooled prevalence rate of anxiety
among pregnant women of 45% (95% CI: 17-74%, I = 99.4%),

Frontiers in Psychology | www.frontiersin.org

14

November 2020 | Volume 11 | Article 617001


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

Yan et al.

Pregnant and Postpartum Women

2 (Liu et al, 2020; Yue et al, 2020) utilized the Self-Rating
Anxiety Scale with a pooled prevalence rate of anxiety among
pregnant women of 17% (95% CI: 15-18%, I> = 42.8%), and
2 studies (Mappa et al., 2020; Saccone et al., 2020) applied
state-trait anxiety inventory with a pooled prevalence rate of
anxiety among pregnant women of 49% (95% CI: 43-55%, I =
96.1%). Each of the 7 remaining studies utilized a different scale.
Two studies (Ayaz et al., 2020; Berthelot et al., 2020) reported
the percentages of positive anxiety among pregnant women in
the same location during and before the COVID-19 pandemic
(Supplementary Figure 3). The pooled RR was 1.65 (95% CI:
1.25-2.19, I> = 0.0%). The pooled prevalence rate of anxiety

among postpartum women was not evaluated due to the limited
data available.

Depression Prevalence

Depression was evaluated in 13 studies (Berthelot et al., 2020;
Ceulemans et al., 2020; Durankus and Aksu, 2020; Gu et al., 2020;
He et al,, 2020; Lebel et al., 2020; Li et al., 2020; Matsushima
and Horiguchi, 2020; Parra-Saavedra et al., 2020; Patabendige
et al., 2020; Sade et al., 2020; Silverman et al., 2020; Wu et al,,
2020b) with 12,839 pregnant women. The pooled prevalence
of depression among pregnant women was 31% (95% CI 20-
42%, I* = 99.4%) as shown in Figure 3. After excluding studies

Prevalence of depression among pregnant women

Weight

Source No.of  No. of Prevalence 0,
Events  Participants (95% CI)

Berthelot et al, 2020 137 128 11(0.09-0.13) i 783
Ceulemans etal, 2020 612 2421 0.25(0.24-0.27) .i 784
Durankus et al, 2020 9 260 0.35(0.30-0.42) 1:-|- 770
Guetal, 2020 18 126 0.38 (0.30-0.47) :q- 755
Heetal, 2020 1363 1908 0.71(0.69-0.73) i [ 784
Lebel etal, 2020 75 1987 0.37(0.35-0.39) i' 784
Lietal, 2020 29 45 064(049078) i —— 704
Matsushima etl, 2020 W1 17(0150.19 ' 784
Pamatal, 2020 W 9 025 (0.22:0.8) ' 78
Patabendige et al, 2020 72 257 0.28(0.23-0.34) -l:L 1.10
Sade etal, 2020 2 84 0.25 (0.16-0.36) —l:L 740
Silverman et al, 2020 40 485 0.08 (0.06-0.11) i 178
Wuetal, 2020 1285 0.29(0.26-0.32) l: 783
Overall =99.4%; p = 0.00 0.31(0.20-0.42) @ 100.00

FIGURE 3 | The pooled prevalence of depression among pregnant women during the COVID-19 pandemic.
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with a high risk of bias, 11 studies with a low risk of bias
(Berthelot et al., 2020; Ceulemans et al., 2020; Durankus and
Aksu, 2020; He et al., 2020; Lebel et al., 2020; Matsushima and
Horiguchi, 2020; Parra-Saavedra et al., 2020; Patabendige et al.,
2020; Sade et al., 2020; Silverman et al., 2020; Wu et al., 2020b)
were included. These studies showed a pooled prevalence of
depression among pregnant women of 27% (95% CI 17-40%,
I? = 99.5%). Through sensitivity analysis, 2 studies (He et al.,
2020; Silverman et al., 2020) were found to affect the pooled
prevalence of depression among pregnant women by over 2%.
After excluding these 2 studies, the recalculated prevalence of
depression among pregnant women was 29% (95% CI 23-35%, I*
= 97.8%). Regarding study locations (Supplementary Figure 4),
4 studies (Gu et al., 2020; He et al., 2020; Li et al., 2020; Wu
et al., 2020b) were performed in China with a pooled prevalence
rate of depression among pregnant women of 51% (95% CI
23-78%, I* = 99.5%), and 2 studies (Berthelot et al., 2020;
Lebel et al., 2020) were conducted in Canada with a pooled
prevalence rate of 26% (95% CI 24-27%, I = 99.7%). Each of
the 7 remaining studies took place in a different country. For
used scales (Supplementary Figure 5), 7 studies (Durankus and
Aksu, 2020; He et al., 2020; Lebel et al., 2020; Matsushima and
Horiguchi, 2020; Sade et al., 2020; Silverman et al., 2020; Wu
etal., 2020b) applied the Edinburgh Postpartum Depression Scale
with a pooled prevalence rate of depression among pregnant
women of 31% (95% CI: 15-49%, I*> = 99.6%). Each of the 6
remaining studies utilized a different scale. Two studies (Sade
etal., 2020; Wu et al., 2020b) reported the percentages of positive
depression among pregnant women in the same location during
and before the COVID-19 pandemic (Supplementary Figure 3).
The pooled RR was 1.08 (95% CI: 0.80-1.46, I> = 56.8%).
Depression in postpartum women was evaluated in 3 studies
(Ceulemans et al., 2020; Oskovi-Kaplan et al., 2020; Zanardo
et al, 2020) with 3,759 postpartum women (Figure4). The
pooled prevalence of postpartum depression was 22% (95%
CI 15-29%, I? 85.7%). Two studies (Oskovi-Kaplan et al.,
2020; Zanardo et al, 2020) that assessed the prevalence of
depression among postpartum women within 48h after birth
reported the pooled prevalence rate of 18% (95% CI 14-23%,
I* = 85.2%).

Psychological Distress Prevalence
Psychological distress was evaluated in 3 studies (Li et al., 2020;
Saccone et al., 2020; Zhang and Ma, 2020) with 705 pregnant
women (Figure 4). The pooled prevalence rate of psychological
distress among pregnant women was 70% (95% CI 60-79%, I*
= 76.7%). After excluding a study with a high risk of bias, 2
studies with a low risk of bias (Saccone et al., 2020; Zhang and
Ma, 2020) showed a pooled prevalence rate of psychological
distress among pregnant women of 66% (95% CI 63-70%, I*
= 30.6%). The pooled prevalence rate of psychological distress
among postpartum women was not evaluated due to the limited
data available.

Insomnia Prevalence
Insomnia was evaluated in 2 studies (Li et al., 2020; Parra-
Saavedra et al., 2020) with 991 pregnant women (Figure 4). The

pooled prevalence rate of insomnia among pregnant women was
49% (95% CI 46-52%, I> = 0.0%). However, 1 of the 2 studies
used to calculate the prevalence rate of insomnia was assessed to
have a high risk of bias.

Subgroup Analysis

The subgroup analysis of the prevalence rate of anxiety
among pregnant women was performed in accordance
with the following categories: parity, trimester, educational
level, employment status, and anxiety severity (Table1l and
Supplementary Table 3). Subgroup analysis for postpartum
women was not conducted due to the limited data available.
Parity data were provided by 2 studies (Mappa et al., 2020;
Patabendige et al., 2020). The pooled prevalence rate of anxiety
among primigravida women was 30% (95% CI 24-37%, I*
86.3%) and that among multigravida women was 31% (95% CI
26-37%, I* = 46.3%). Trimester data were given by 2 studies
(Patabendige et al., 2020; Saccone et al, 2020). The pooled
prevalence rate of anxiety among pregnant women in the
first trimester was 45% (95% CI 33-58%, I> = 99.7%), that in
the second trimester was 40% (95% CI 32-49%, I> = 90.2%),
and that in the third trimester was 35% (95% CI 27-43%, I*
= 95.0%). The data of educational level were available from
2 studies (Mappa et al., 2020; Patabendige et al., 2020). The
pooled prevalence rate of anxiety among pregnant women
with a University degree or above was 36% (95% CI 29-43%,
I’ = 93.4%) and that with pregnant women with educational
attainment below University education was 25% (95% CI
20-31%, I*> = 0.0%). Employment data were available in 2
studies (Mappa et al, 2020; Patabendige et al, 2020). The
pooled prevalence rate of anxiety among employed pregnant
women was 32% (95% CI 26-38%, I* = 89.3%) and that among
unemployed pregnant women was 23% (95% CI 18-29%, I
= 70.4%). The data on mild anxiety in pregnant women were
given in 5 studies (Ayaz et al., 2020; Ceulemans et al., 2020; Gu
et al., 2020; Liu et al., 2020; Yue et al., 2020), and the pooled
prevalence rate of mild anxiety among pregnant women was 24%
(95% CI 11-40%, I> = 99.0%). The data of moderate anxiety
among pregnant women was available in 6 studies (Ayaz et al.,
2020; Ceulemans et al., 2020; Gu et al., 2020; Lebel et al., 2020;
Preis et al., 2020; Yue et al., 2020), and the pooled prevalence
rate of moderate anxiety among pregnant women was 17%
(95% CI 4-36%, I* = 99.6%). The data of severe anxiety among
pregnant women were provided in 6 studies (Ayaz et al., 2020;
Ceulemans et al., 2020; Gu et al., 2020; Lebel et al., 2020; Preis
et al., 2020; Yue et al., 2020), and the pooled prevalence rate of
severe anxiety among pregnant women was 7% (95% CI 3-13%,
I* = 97.9%).

The subgroup analysis of depression prevalence rates among
pregnant women was conducted in accordance with parity
and trimester due to the limited data available (Table 1). The
parity data were available in 2 studies (Durankus and Aksu,
2020; Patabendige et al., 2020). The pooled prevalence rate of
depression among primigravida women was 29% (95% CI 24-
35%, I*> = 35.6%) and that in multigravida women was 34%
(95% CI 29-41%, I* = 79.4%). The data for the first and
second trimesters were provided in 2 studies (Matsushima and
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A Prevalence of postpartum depression -~
Source No.of  No. of Prevalence ”
Events Participants (95% CI)
Ceulemans et al, 2020 813 3445 0.24 (0.22-0.25) . a1
Oskovietal, 2020 33 223 0.15(0.10-0.20) + 3319
Zanardo et al, 2020 26 91 0.29 (0.20-0.39) _._ 2541
Overall I = 85.7%; p = 0.001 0.22 (0.15-0.29) <> 100,00
0o 2 4 6 8 1

B Prevalence of psychological distress among pregnant women

Weight
Source No.of  No. of Prevalence %
Events Participants (95% CI)
Lietal, 2020 38 45 0.84 (0.71-0.94) _._ 24.81
Saccone et al, 2020 61 100 0.61 (0.51-0.71) + 32.91
Zhangetal, 2020 377 560 0.67 (0.63-0.71) + 4229
Overall P =76.7%; p=0.01 0.70 (0.60-0.79) <> 100.00
0 2 4 6 B8 1
€ Prevalence of insomnia among pregnant women Weight
Source No.of  No. of Prevalence "
Events Participants (95% CI)
Lietal, 2020 24 45 0.53(0.38-0.68) + 450
Parraetal, 2020 464 946 0.49 (0.46-0.52) * 0541
Overall #=0.0%; p=0.574 0.49 (0.46-0.52) @ 10000

FIGURE 4 | (A) The pooled prevalence of postpartum depression during the COVID-19 pandemic; (B) The pooled prevalence of psychological distress among
pregnant women during the COVID-19 pandemic. (C) The pooled prevalence of insomnia among pregnant women during the COVID-19 pandemic.

Horiguchi, 2020; Patabendige et al., 2020). The pooled prevalence 3 studies (Matsushima and Horiguchi, 2020; Patabendige et al.,
rate of depression among pregnant women in the first trimester ~ 2020; Wu et al., 2020b), and the pooled prevalence of depression
was 21% (95% CI 17-27%, I> = 51.2%) and that among women in the third trimester was 22% (95% CI 12-33%, I?> = 96.6%).

in the second trimester was 20% (95% CI 17-22%, I? = 91.0%). The subgroup analysis of psychological distress and insomnia
The data of pregnant women in the third trimester were given in ~ was not conducted due to the limited data available.
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TABLE 1 | Subgroup analysis of prevalence of anxiety and depression among

pregnant women.

Anxiety Depression
Parity Primigravida 30% 29%
95% Cl 24-37% 95% Cl 24-35%
P =86.3% P =35.6%
Multigravida 31% 34%
95% Cl 26-37% 95% Cl 29-41%
P = 46.3% P =79.4%
Trimester First trimester 45% 21%
95% Cl 33-58% 95% Cl 17-27%
P =99.7% P =51.2%
Second trimester 40% 20%
95% Cl 32-49% 95% Cl 17-22%
P =90.2% P =91.0%
Third trimester 35% 22%
95% Cl 27-43% 95% Cl 12-33%
P =95.0% P =96.6%

95% ClI, 95% confidence interval. The bold values are the prevalence rates of anxiety and
depression among pregnant women according to different categories.

DISCUSSION

To the best of our knowledge, this is the first systematic review
and meta-analysis to estimate the effect of the COVID-19
pandemic on the mental health of pregnant and postpartum
women. A total of 23 studies conducted with 20,569 participants
(16,797 pregnant women and 3,772 postpartum women) during
the COVID-19 pandemic and with 3,677 pregnant women before
the COVID-19 pandemic were included in this systematic review
and meta-analysis. According to our analysis, the prevalence
rates of anxiety, depression, psychological distress, and insomnia
among pregnant women during the COVID-19 pandemic were
37% (95% CI 25-49%), 31% (95% CI 20-42%), 70% (95% CI 60~
79%), and 49% (95% CI 46-52%), respectively. The prevalence of
postpartum depression during the COVID-19 pandemic was 22%
(95% CI 15-29%). The pooled RRs of anxiety and depression in
pregnant women were 1.65 (95% CI: 1.25-2.19) and 1.08 (95% CI:
0.80-1.46), respectively, relative to those in pregnant women in
the same locations during and before the COVID-19 pandemic.
Through subgroup analysis, we found that multigravida women
had higher prevalence rates of anxiety and depression than
primigravida women during the COVID-19 pandemic. We also
found that the prevalence of anxiety in pregnant women during
the COVID-19 pandemic decreased throughout pregnancy,
whereas the prevalence of depression followed a U pattern and
was high in the first and third trimesters and lowest in the
second trimester.

The pregnancy and postpartum periods involve several
changes at the social, biological, and psychological levels in
future mothers. Previous studies have found that pregnant
and postpartum women have high prevalence rates of anxiety,
depression, and insomnia (Dennis et al., 2017; Woody et al.,
2017; Sedov et al., 2018; Shorey et al.,, 2018). During disasters
or events, the prevalence rates of mental disorders in prenatal
and postnatal women are significantly higher than those in

the general population (Lechat, 1979; Vesga-Lopez et al., 2008;
Harville et al., 2010). In 2020, pregnant and postpartum women
have to face the COVID-19 pandemic and its accompanying
quarantine measures and disruptions in medical practices. Thus,
adverse mental outcomes are amplified during the COVID-
19 pandemic.

Before the COVID-19 pandemic, the estimated prevalence
of anxiety among antenatal and postnatal women was 15.2%
(Dennis et al., 2017), the pooled prevalence of depression among
women in the perinatal period was 11.9% (Woody et al., 2017),
the prevalence of postpartum depression was 12.0% (Shorey
et al,, 2018), and the prevalence of poor sleep quality was 45.7%
among pregnant women (Sedov et al.,, 2018). In this systematic
review and meta-analysis, we found that the prevalence rates
of anxiety, depression, and insomnia among pregnant and
postpartum women during the COVID-19 pandemic were higher
than those before the COVID-19 pandemic. Pregnant and
postpartum women also showed obvious higher prevalence rates
of mental disorders during the COVID-19 pandemic than the
general population. A systematic review and meta-analysis that
included 50 studies found that the prevalence rates of anxiety,
depression, psychological distress, and poor sleep quality among
the general population were 26, 24, 26, and 34%, respectively
(Krishnamoorthy et al., 2020). In this meta-analysis, we found
that the pooled RRs of anxiety and depression in pregnant
women were 1.65 (95% CI: 1.25-2.19) and 1.08 (95% CI: 0.80-
1.46), respectively. These results verified that the COVID-19
pandemic induced increments in the prevalence rates of anxiety
and depression.

Through subgroup analysis, we found that multigravida
women had higher prevalence rates of anxiety and depression
than primigravida women during the COVID-19 pandemic.
Some previous studies which performed before the COVID-19
pandemic also reported similar results (Dipietro et al., 2008;
Figueiredo and Conde, 2011). Multigravida women have to
face several challenges, such as having an additional child, the
reorganization of the existing parental system, and an increase in
parental and financial responsibilities. These challenges may have
a negative effect on the mental health of multigravida women.
We also found that the prevalence of anxiety among pregnant
women during the COVID-19 pandemic decreased throughout
pregnancy (Woods-Giscombé et al., 2010; Figueiredo and Conde,
2011), whereas the prevalence of depression followed a U pattern
(Lee et al, 2007; Bunevicius et al., 2009). Specifically, the
prevalence of depression was high in the first and third trimesters
and was the lowest in the second trimester. The increased
prevalence rate of depression in the third trimester might be
correlated with the proximity of giving birth. Moreover, these
results might be induced by hormonal changes. Through the
subgroup analysis of anxiety, we also found several results that
contradicted the results of some previous studies and highlighted
a higher prevalence of anxiety among pregnant women with a
University degree or above than among pregnant women with
low educational levels (Albrecht and Rankin, 1989; Qiao et al.,
2009; Kannenberg et al., 2016) and a higher prevalence of anxiety
among employed pregnant women than among unemployed
pregnant women (Rubertsson et al., 2014). High educational
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level indicates high knowledgeability, which may amplify adverse
effects on mental health during the COVID-19 pandemic.
Employed pregnant women may face difficult situations, such
the loss of jobs and earnings due to the COVID-19 pandemic.
These difficult situations have a negative influence on mental
health. We also found that the majority of pregnant women
experienced mild and moderate anxiety, whereas severe anxiety
was not common. Thus, timely and tailored interventions should
be applied.

Some included studies also reported a high prevalence of
fear (67.46%) (Gu et al., 2020), loneliness (60%) (Farewell et al.,
2020), and PTSD (15.04%) (He et al., 2020) among pregnant
women and a high RR of thoughts of self-harm among pregnant
women in the same locations (during the COVID-19 pandemic
vs. before the COVID-19 pandemic), (RR = 2.85; 95% CI: 1.70-
8.85) (Wu et al., 2020b), although these data were not used in the
final meta-analysis.

Meeting the mental health needs of pregnant and postpartum
women during the COVID-19 pandemic is a serious issue.
Numerous pieces of evidence suggest that prenatal and postnatal
mental disorders exert heavy and lasting adverse influences on
mothers, fetuses, and children. The induced adverse outcomes
include preeclampsia (Zhang et al., 2013; Asghari et al., 2016),
gestational hypertension (Zhang et al., 2013), and gestational
diabetes of pregnant women (Gilbert et al., 2019); preterm birth
(Grigoriadis et al., 2013, 2018; Ding et al.,, 2014); miscarriage
(Accortt et al.,, 2015; Qu et al., 2017); low infant birth weight
(Grigoriadis et al., 2013, 2018; Ding et al., 2014); fetal growth
restriction (Grote et al,, 2010; Ciesielski et al., 2015); lower
Apgar scores at birth (Wu et al.,, 2020a); and socioemotional
(Madigan et al., 2018), behavioral (Van den Bergh et al., 2005)
and cognitive problems (Glover, 2014; Stein et al., 2014; Tarabulsy
et al., 2014; MacKinnon et al, 2018), as well as changes in
the brain structures and functions of infants and children
(Sandman et al,, 2015; Lebel et al., 2016; Adamson et al.,
2018). This systematic review and meta-analysis highlighted
the high prevalence rates of mental disorders among pregnant
and postpartum women during the COVID-19 pandemic.
The mental health of multigravida women and women in
the first and third trimesters of pregnancy was vulnerable
to the COVID-19 pandemic. Mental disorders in pregnant
and postpartum women are the outcomes of a multivariate
model with combined effects. This multivariate model comprises
sociodemographic factors (age, parity, trimester, marital status,
educational level, and socioeconomic status); stress (disaster
or crisis, life events, marital satisfaction, and medical or
obstetric complications); and support from partners, families,
societies, and countries (Glazier et al., 2004; Farewell et al,,
2020; Lebel et al., 2020; Mappa et al., 2020; Wu et al., 2020b;
Yue et al, 2020). Although we found that the COVID-19
pandemic induced increments in the prevalence rates of mental
disorders in pregnant and postpartum women, we cannot infer
that the COVID-19 pandemic is the main factor across the
factors influencing mental health of pregnant and postpartum
women. Tailored interventions should be applied to mitigate
mental problems in pregnant and postpartum women, especially

multigravida women and women in the first and third trimesters
of pregnancy.

This work is the first systematic review and meta-analysis that
summarized existing literature on the mental health of pregnant
and postpartum women, estimated the pooled prevalence rates
of mental disorders, and highlighted vulnerable groups among
the study population. Our review has certain limitations. One
major drawback is the high heterogeneity across studies. The
included studies applied different assessment tools and cut offs,
although some studies used the same tools and cut offs. The
studies’ locations involved 10 countries, which face different
severity levels of the COVID-19 pandemic. The included studies
exhibit demographic differences such as the percentage of the age
of the participants > 35 years old, the percentage of nulliparous
pregnant women, the percentage of women who were married
or living with their partners, and the percentage of participants
with a University degree or higher. Another limitation is that
most of the included studies applied online questionnaires. This
approach resulted in selection bias for the target population
and lacked objectivity in the assessment outcomes. Moreover,
the most of the included studies were cross-sectional. Thus, the
long-term effects of the COVID-19 pandemic on the mental
health of pregnant and postpartum women warrant additional
longitudinal studies.

CONCLUSION

This systematic review and meta-analysis summarized existing
literature on the mental health of pregnant and postpartum
women and highlighted the high prevalence rates of anxiety,
depression, psychological distress, and insomnia among this
population. Multigravida women and pregnant women in the
first and third trimesters of pregnancy are highly vulnerable.
Our findings are helpful for formulating tailored interventions
to mitigate the effects of COVID-19 on the mental health of
pregnant and postpartum women.
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Background: Psychological resilience may reduce the impact of psychological distress
to some extent. We aimed to investigate the mental health status of the public during
the outbreak of coronavirus disease 2019 (COVID-19) and explore the level and related
factors of anxiety and depression.

Methods: From February 8 to March 9, 2020, 3,180 public completed the Zung’s
Self-Rating Anxiety Scale (SAS) for anxiety, Zung’s Self-Rating Depression Scale (SDS)
for depression, the Connor-Davidson resilience scale (CD-RISC) for psychological
resilience, and the Simplified Coping Style Questionnaire (SCSQ) for the attitudes
and coping styles.

Results: The number of people with depressive symptoms (SDS > 53) was 1,303 (the
rate was 41.0%). The number of people with anxiety symptoms (SAS > 50) was 1,184
(the rate was 37.2%). The depressed group and anxiety group had less education,
more unmarried and younger age, as well as had significant different in SDS total score
(P < 0.001), SAS total score (P < 0.001), CD-RISC total score (P < 0.001), and SCSQ
score (P < 0.001). The binary logistic regression showed that female (B = -0.261,
P =0.026), strength (B = -0.079, P = 0.000), and the subscales of active coping style
in SCSQ (B = -0.983, P = 0.000) remained protective factors and passive coping style
(B = 0.293, P = 0.003) and higher SAS score (B = 0.175, P = 0.000) were risk factors
for depression. Optimism (B = -0.041, P = 0.015) in CD-RISC was a protective factor,
and passive coping styles (B = 0.483, P = 0.000) and higher SDS score (B = 0.134,
P = 0.000) were risk factors for anxiety.

Limitations: This study adopted a cross-sectional
report questionnaires.

design and used self-

Conclusion: The mental health of the public, especially females, the younger and less
educational populations, and unmarried individuals, should be given more attention.
Individuals with high level of mental resilience and active coping styles would have lower
levels of anxiety and depression during the outbreak of COVID-19.
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INTRODUCTION

Since the start of the global pandemic caused by the novel
coronavirus SARS-CoV-2 late in 2019 (COVID-19) pandemic,
the total number of cases worldwide has already exceeded the
number of confirmed cases in China (Liu J. J. et al., 2020).
Although initially severely affected by the outbreak, China has
since made significant progress in the prevention and control of
the infection that causes COVID-19. To date, the country has
returned to daily life, and production and traffic have resumed
in an orderly manner. However, the coronavirus pandemic
continues to escalate throughout the world. The control of the
epidemic and efforts to prevent further spread in China has
transitioned from anti-proliferation of the virus locally to anti-
import of the virus from outside of China’s borders (Ding et al.,
2020), in addition to ongoing efforts to continue to prevent a
rebound of infections domestically.

An increasing number of countries have indicated heightened
public anxiety about being infected, and China is no exception
(Bao et al, 2020). A recent survey on the psychological
status of the population during the early stage of the
epidemic by Qiu et al. (2020) showed that, among 52,730
individuals surveyed via questionnaire in mainland China, nearly
35% of the respondents reported experiencing psychological
distress. Patients, health professionals, and the public are
under insurmountable psychological pressure, which increases
their risk for various psychological problems such as anxiety,
fear, depression, and insomnia (Li W. et al., 2020). Surveys
have shown us the pressures faced by medical staff, such
as their responsibility to care for infected patients and their
close contact with their families, sometimes in the face of
public inquiries (Li W. et al, 2020). The public may be
less psychologically prepared than medical workers and more
fearful of the consequences of infection with a potentially
lethal new virus. In addition, the persistent stress of the
current situation has made people respond unpredictably and
uncontrollably, while those in isolation may experience boredom,
loneliness, and anger.

A meta-analysis examining the psychological state of
individuals during the pandemic of COVID-19 in China showed
increases in rates of anxiety and depression to 44.5 and 18.9%,
respectively, and the rate of individuals experiencing negative
psychological symptoms of comprehensive psychological
symptoms was 72.9% (Wei et al, 2020). However, the
psychological factors related to the development (or prevention)
of symptoms such as anxiety and depression were not explored.

Given the ongoing nature of the COVID-19 pandemic and
the profound and widespread effects on mental health worldwide,
there is a need to identify factors (such as psychological resilience)
that may protect against the development of anxiety, depression,
and other psychological problems. Resilience is the psychological
trait of having positive dispositions that enable individuals to
effectively cope with stressful situations (Ehrich et al., 2017).
Studies suggest both that the existence of psychological resilience
is universal and that resilience has protective effects on the
physical and mental status of individuals experiencing or facing
adversity (Lee et al., 2018).

The most common way to assess psychological resilience
is through self-report measures such as the Connor-Davidson
Resilience Scale (CD-RISC; Sidheek et al., 2017). The CD-RISC
assess three dimensions commonly associated with psychological
resilience: tenacity, strength, and optimism. The tenacity
dimension describes an individual’s equanimity, promptness,
perseverance, and sense of control when facing situations of
hardship and challenge. The strength dimension reflects an
individual’s ability to recover from setbacks, including their
propensity to become more (rather than less) energetic after
experiencing setbacks. The optimism dimension measures an
individual’s perception of the positive aspects of situations.
Individuals with higher scores on the optimism dimension show
an enhanced ability to recover after experiencing ups and downs
in their daily life relative to those who have lower scores on this
dimension (Yu and Zhang, 2007).

The present study aimed to explore the impact and dynamic
changes of the mental health of the public in China during the
ongoing COVID-19 pandemic, and in particular, to explore the
levels of anxiety, depression and related psychological factors,
and their relationships to psychological resilience and coping
styles. We predicted that high levels of psychological resilience
would be associated with lower levels of anxiety and depression
and increased abilities to cope with the ongoing stresses of daily
life during the pandemic. If substantiated, the findings resulting
from this study would provide a theoretical basis and suggest
possible viable strategies for psychological interventions during
COVID-19 (Li Z. et al., 2020).

MATERIALS AND METHODS

All data were collected by Department of Medical Psychology
of the affiliated Brain Hospital of Nanjing Medical University.
All participants signed informed consent documents, and all
procedures were approved by the Institutional Review Board
of the affiliated Nanjing Brain Hospital of Nanjing Medical
University. Questionnaires were organized by two psychiatrists
and psychologists and delivered online, then updated day by day,
and after a month the questionnaires were collected and analyzed
according to the conditions as follows.

Design and Procedures

The self-report questionnaire used in this study was designed to
survey levels of anxiety, depression, psychological resilience, and
coping styles in addition to basic demographic information (age,
sex, marital status, and education level). Questionnaires were
delivered to the public online via WenJuanXing software and the
WeChat app, and the online official account of Nanjing Brain
Hospital between February 8 to March 9, 2020, to avoid the risk
of face-to-face infection during the peak period of the COVID-19
epidemic in mainland China.

Subjects

Participants included members of the public in China who did
not have a current or ever diagnosis of COVID-19. Potential
participants were excluded from the study if they had: (1) a
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history of severe mental disorders which affect brain metabolism
such as diabetes or thyroid disease, etc. (2) who had encountered
a significant life event in the past 6 months, such as losing
relatives, experiencing trauma, etc. (3) Those such as prevention
and control frontline personnel including medical staff and their
family members, diagnosed or suspected COVID-19 patient.
Of the 3,960 questionnaires that were distributed, 3,180 were
considered valid and were included in this study, while 780
were considered invalid and were excluded, for a validity rate
of 80.30%. Questionnaires were considered to be invalid if they
were not public. Questionnaires were considered to be invalid
if they were completed in a very rapid time frame, had a very
high repetition rate of responses, or were missing data for critical
questions or sections.

Measurements of Psychological Distress
Depression and Anxiety

The Self-rating Depression Scale (SDS; Zhengyu and Yufen,
1984a) and Self-rating Anxiety Scale (SAS; Zhengyu and Yufen,
1984b) were used to assess levels of anxiety and depression. The
depression scale is based on Zung’s SDS, developed by W.K. Zung
in 1965. The anxiety scale is based on Zung’s SAS, developed
by W.K. Zung in 1971. Both scales were translated into their
Chinese versions, with a high reliability coefficient for different
populations in China. Each scale includes 20 items each scored
on a four point Likert scale that assesses frequency or severity
of symptoms of either depression or anxiety. “1” means no or
little time, “2” represents a small amount of time, “3” represents
a lot of time, and “4” represents most or all of the time. Reverse
scoring questions are rated “4, 3, 2, and 1.” Self-assessment scale
evaluation method: first explain the evaluation method, meaning
and requirements to the pants participants, and the participants
will fill in it according to the actual situation. Higher total scores
indicate more severe depression or anxiety.

Psychological Resilience

Psychological resilience was measured using the CD-RISC
(Connor and Davidson, 2003), translated from English into
Chinese. The CD-RISC contains 25 items, each scored on a 5-
point Likert scale and assesses three factors—Tenacity, Strength,
and Optimism, The reliability coefficient of the Chinese version
of CD-RISC is 0.91 (Yu and Zhang, 2007).

Coping Styles

Coping style was measured using the Simplified Coping Style
Questionnaire (SCSQ). The scale was compiled by Xie Yaning
using both domestic and foreign cognition theories about
coping styles, combined with the characteristics of the Chinese
population, The scale has excellent reliability 0.90 (Ya-ning,
1998). The SCSQ assesses both attitudes and coping styles
of participants regarding specific life events or difficulties
encountered in their daily lives. The scale consists of 20 items,
each scored from 0 to 3 and divided into two dimensions: the
positive response dimension is comprised of 12 items, and the
negative response dimension is comprised of 8 items (Duanwei
and Jingxuan, 2014). The higher the score is, the more habitually
the coping style used.

Statistical Methods

The data were organized and analyzed using SPSS 22.0 software.
Quantitative measures of anxiety and depression were converted
into categorical depression/anxiety groups using cutoft scores.
Depression and anxiety groups were not mutually exclusive.
Individuals who scored above 53 on the SDS questionnaire were
considered to be in the depressed group, while those who scored
below were considered to be in the non-depressed group (Quan-
quan and Li, 2012). Individuals who scored above 50 on the SAS
questionnaire were considered to be in the anxiety group, while
those who scored below were considered to be in the non-anxiety
group (Xiaoyang, 2011).

We first compared the demographic and correlation variables
between the depressed and non-depressed groups and between
the anxious and non-anxious groups using ANOVA for
continuous variables, and chi-square test for categorical variables.
Binary logistic regression was used to jointly analyze the factors
that potentially influences depression and anxiety P < 0.05
was considered statistically significant. Pearson or Spearman
correlations were used to explore associations between SDS, SAS
score and demographic or assessments. Bonferroni correction
was performed to adjust for multiple tests (a = 0.05/9 = 0.006).
Quantitative data are reported as means £ standard deviation
(x £ s) and categorical data as numbers and percents (n, %).

RESULTS

Demographic Features

The survey comprised 3,180 individuals—886 men (27.9%) and
2,294 women (72.1%) and 886 men (27.9%). The whole sample
average age was 34.09 + 12.48 years, the education levels
were the following: 824 (25.9%) with less than 12 years of
education, 1,967 cases (61.9%) with 12 to 16 years of education,
and 389 cases (12.3%) with more than 16 years of education.
The marital statuses were as follows: 1,067 unmarried cases
(33.6%), 1,953 married cases (61.4%), and 160 other cases
(divorced/widowed; 5.0%).

From the point of view depression group, the average age was
29.16 £ 13.63 years. The education levels were the following:
401 (30.8%) participants had less than 12 years of education, 772
had (59.2%) 12 to 16 years of education, and 130 (10.0%) had
more than 16 years of education. Forty four percent (n = 573)
of participants were unmarried, 51% (n = 665) were married
(51.0%), and 5% (n = 65) were divorced or widowed. The mean
depression score for the overall sample was 52.89 + 15.21,
with 41% (n = 1,303) meeting cutoff criteria for depression
(total score > 53).

From the point of view anxiety group, the average age was
30.91 + 13.56 years. The education levels were the following:
346 (29.2%) participants had less than 12 years of education, 709
had (59.9%) 12 to 16 years of education, and 129 (10.9%) had
more than 16 years of education. 39.2% (n = 464) of participants
were unmarried, 55.3% (n = 655) were married (51.0%), and 5.5%
(n = 65) were divorced or widowed. The mean anxiety score for
the overall sample was 48.77 £ 11.45, with 37.2% (n = 1,184)
meeting cutoff criteria for anxiety (total score > 50).
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Demographic and psychological characteristics of the
depressed and non-depressed groups are shown in Table 1.
The depressed group was significantly more likely to be female,
younger, and unmarried, and had lower educational attainment
than the non-depressed group (Table 1). The same patterns were
seen for the anxious and non-anxious groups, although there
were no differences in the proportion of women in the anxious
and non-anxious groups (Table 2).

Mental Health, Psychological Resilience,
and Coping Styles

Depression

Compared with the non-depressed group, the depressed group
had significantly higher SDS total scores (as expected), as
well as significantly higher SAS total scores, and lower CD-
RISC and SCSQ total scores (Table 1). The depressed group
scored lower on all three dimensions of psychological resilience,
including tenacity (F = -27.763, P < 0.001), strength (F = -
30.820, P < 0.001), and optimism (F = -25.727, P < 0.001),
in addition to lower total psychological resilience scores (F = -
30.648, P < 0.001) as well lower scores as on the measure of active

coping (F =-27.426, P < 0.001), and higher scores on the measure
of passive coping (F = 3.806, P < 0.001).

After controlling for age, sex, marital status, education, and
total SDS score, there were significant differences in resilience
scores for tenacity (F = 17.897, P < 0.001), strength (F = 35.064,
P < 0.001), optimism (F = 47.855, P < 0.001), CD-RISC
total score (F = 11.834, P < 0.001), active coping style
(F = 24.414, P < 0.001), and passive coping style (F = 2.712,
P < 0.001) between the depressed and non-depressed groups.
All comparisons remained significant following Bonferroni
correction (Bonferroni corrected P value cutoff < 0.006).

Anxiety

Compared with the non-anxious group, the anxious group had
significantly higher SAS total scores, as well as higher SDS total
scores, lower CD-RISC total scores and lower SCSQ total scores
(all P < 0.001; Table 2). Similar to the depressed group, the
anxious group had lower scores than the non-anxious group on
all three psychological resilience factors, including tenacity (F = -
22.294, P < 0.001), strength (F = -24.534, P < 0.001), optimism
(F =-21.176, P < 0.001), and total psychological resilience (F = -
24.501, P < 0.001), as well as on the measure of active coping

TABLE 1 | Social demographics and psychological assessments of people with depression and non-depression.

Depressed group (n = 1,303)

Non-depressed group (n = 1,877)

n % n % F p

Gender 6.649 0.01
Male 331 25.4 555 29.6
Female 972 74.6 1,322 70.4
Age 64.923 <0.001
<18 251 19.3 188 10.0
18-55 1,010 77.5 1,573 83.8
>55 42 3.2 116 6.2
Education 31.125 <0.001
<12 years 401 30.8 423 22.5
12-16 years 772 59.2 1,195 63.7
>16 years 130 10.0 259 13.8
Marital status 81.377 <0.001
Unmarried 573 44.0 494 26.3
Married 665 51.0 1,288 68.6
Others 65 5.0 95 5.1

Mean SD Mean SD F/t p
Age 29.16 13.63 37.52 10.31 64.923 <0.001
SDS total score 67.95 11.17 42.43 6.21 82.341 <0.001
SAS total score 57.22 11.41 42.91 6.92 43.940 <0.001
CD-RISC Total score 54.12 19.27 72.82 156.01 —30.648 <0.001
Tenacity 26.74 10.37 36.10 8.57 —27.763 <0.001
Strength 19.12 6.61 25.48 5.03 —30.820 <0.001
Optimism 8.26 3.53 11.24 2.97 —25.727 <0.001
scsaQ
Active coping 1.75 0.60 2.26 0.45 —27.426 <0.001
Passive coping 1.42 0.60 1.34 0.56 3.806 <0.001

SAS, Self-rating Anxiety Scale; SDS, Self-rating Depression Scale; CD-RISC, Connor-Davidson Resilience Scale; and SCSQ), Simplified Coping Style Questionnaire.
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TABLE 2 | Social demographics and psychological assessments of people with anxiety and non-anxiety.

Anxious group (n = 1,184)

Non-anxious group (n = 1,996)

n % n % F P

Gender 0.056 0.814
Male 327 27.6 559 28.0

Female 857 72.4 1,437 72.0

Age 9.920 0.005
<18 185 15.6 254 12.7

18-65 955 80.7 1,628 81.6

>55 44 3.7 114 5.7

Education 11.270 0.003
<12 years 346 29.2 478 23.9

12-16 years 709 59.9 1,258 63.0

>16 years 129 10.9 260 13.0

Marital status 16.682 <0.001
Unmarried 464 39.2 603 30.2

Married 655 55.3 1,298 65.0

Others 65 55 95 4.8

Mean SD Mean SD F/t P

Age 30.91 13.56 35.98 11.38 9.920 <0.001
SDS total score 65.78 14.32 45.23 9.48 48.623 <0.001
SAS total score 60.40 9.51 41.88 5.24 70.738 <0.001
CD-RISC Total score 55.20 19.81 71.07 16.26 —24.501 <0.001
Tenacity 27.29 10.69 35.21 9.04 —22.294 <0.001
Strength 19.50 6.74 24.88 5.49 —24.534 <0.001
Optimism 8.41 3.58 10.98 3.13 —21.176 <0.001
scsaQ

Active coping 1.80 0.61 2.20 0.50 —20.419 <0.001
Passive coping 1.45 0.59 1.32 0.57 6.509 <0.001

SAS, Self-rating Anxiety Scale; SDS, Self-rating Depression Scale; CD-RISC, Connor-Davidson Resilience Scale; and SCSQ, Simplified Coping Style Questionnaire.

style (F = -20.419, P < 0.001), and higher scores on the measure
of passive coping style (F = 6.509, P < 0.001; Table 2).

After controlling for age, sex, marital status, education, and
SAS score, there were significant differences in tenacity scores
(F=11.829, P < 0.001), strength scores (F = 21.455, P < 0.001),
optimism scores (F = 31.908, P < 0.001), CD-RISC total scores
(F = 7.688, P < 0.001), active coping style scores (F = 13.355,
P < 0.001), and passive coping style scores (F = 3.358, P < 0.001)
between the two groups. These differences remained significant
following Bonferroni correction (Bonferroni corrected P value
cutoff < 0.006).

Factors Affecting Depression and

Anxiety

Factors associated with membership in the depressed or anxious
groups were next examined using binomial conditional logistic
regressions. Sex, age, education, marital status, the psychological
resilience subscales tenacity, strength, optimism, SAS score, SDS
score, as well as the active coping and passive coping subscale
scores were entered into the regression models. As shown in
Table 3, the results demonstrated that being female, strength in
CD-RISC and active coping styles remained protective factors of

depression. However, passive coping styles and SAS score were
risk factors for depression.

The logistic regression models for membership in the anxious
group included optimism, passive coping style, and SDS total
score (Table 3). The psychological resilience optimism subscale
were protective factors for anxiety. In contrast, passive coping
styles and SDS score were risk factors for anxiety.

DISCUSSION

The aim of this study was to investigate potential protective
and risk factors for depression and anxiety among the public
during the COVID-19 outbreak in mainland China. First, we
found a 41.0% prevalence of significant depressive symptoms
and 37.2% prevalence of significant anxiety symptoms in this
population. Second, we found that female sex, strength of
psychological resilience and active coping style were protective
against depression, while passive coping style and anxiety severity
(as measured by SAS score) were risk factors for depression.
Similarly, optimism of psychological resilience was a protective
factor for anxiety while passive coping style and depression
severity (as measured by SDS scores) were risk factors.
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TABLE 3 | Logistic regression analyses examining factors associated with depression and anxiety.

B SE Wald P OR 95% C.I.
Depression (x 2 = 6.064; P = 0.640) Lower limit Upper limit
Female sex —0.261 0.118 4.929 0.026 0.770 0.612 0.970
Strength —0.079 0.011 48.170 0.000 0.924 0.903 0.945
Active coping style score —0.983 0.133 54.429 0.000 0.374 0.288 0.486
Passive coping style score 0.293 0.098 8.999 0.003 1.340 1.107 1.623
SAS score 0.175 0.008 517.244 0.000 1.191 1.173 1.209
Constant —5.444 0.447 148.290 0.000 0.004
Anxiety (x2 = 6.347; P = 0.608)
Optimism score —0.041 0.017 5.939 0.015 0.960 0.928 0.992
Passive coping style score 0.483 0.092 27.614 0.000 1.621 1.354 1.941
SDS score 0.134 0.005 667.068 0.000 1.144 1.132 1.155
Constant —8.061 0.385 438.107 0.000 0.000

The high depression and anxiety symptom severity scores in
our sample (52.89 & 15.21 and 48.77 £ 11.45, respectively),
and the high rate of participants who met criteria for significant
depression or anxiety (41.0 and 37.2%, respectively), confirm the
previous work suggesting high rates of psychological symptoms
in the context of the pandemic (Li S. et al., 2020; Qiu et al., 2020).
There are multiple reasons why psychological symptoms such
as depression and anxiety might be elevated in the context of
the COVID-19 pandemic. First, the ongoing focus on physical
health and risk of infection might itself increase the level of
depression and anxiety. Uncontrollable fears associated with the
unpredictability of the behavior of the virus and the actual risk
of infection could cause healthy people, or those with previous
subclinical symptoms, to experience anxiety and/or depression
when they would not otherwise be at risk of such problems
(Torales et al., 2020). Second, the uncertainty and limitations on
daily life caused by the pandemic, including, but not limited to,
restricted movement, need to quarantine or self isolate, limited or
absent contact with friends or loved ones, supply chain shortages,
could also contribute to increased rates of psychological stress,
including depression and anxiety.

We found that rates of depression and anxiety were higher
for women than for men, consistent with previous findings
(Xiaochuan et al., 2012). Interestingly, as has also been found
previously, average psychological resilience scores were lower
among women were lower than those for men. For example,
Wang Cui Yan (Wang C. et al.,, 2020) have previously reported
that women experience more significant psychological distress
as well as higher levels of stress, anxiety, and depression, during
the COVID-19 outbreak. Considering that women have multiple
roles in society (mother, wife, and professional woman) and
are also affected by physical factors, psychological factors and
social factors, all of which may increase the risk of depression
for women (Lifen et al., 2015). However, our logistic regression
analyses suggested that it was female sex that was protective
against depression. From the Supplementary Table 1, it can
be seen that the scores of active coping styles of women are
higher than those of men. Studies have shown that active
emotional regulation can not only affect the relationship between

depression level and cognitive bias, but also help patients to treat
life events correctly and reduce cognitive bias through certain
cognitive correction and treatment to enhance their correct
coping concepts (Xue, 2020). which illustrates the importance
of positive coping styles in reducing the risk of depression. This
result is consistent with the fact that active coping style is a
protective factor for depression.

We also found that older participants in our study
(>55 years) reported less anxiety and depression than did
younger participants (<18 years). This result is similar to that
reported in another study (Wang Y. et al., 2020) in which
anxiety rates were higher in age groups below 40 years and
less in age groups above 40 years. From the Supplementary
Table 1, Furthermore, the average score of each psychological
resilience for older participants (>55 years) was higher
than that for the younger group (<18 years). First of all,
BecK’s cognitive theory holds that cognitive dysfunction, as a
potential and deep cognition, often affects the maintenance and
development of depression. Psychological resilience can affect
cognitive bias through multiple factors, and its intermediary
role in the regulation of positive emotions reaches 55.18%
(Xue, 2020). The authors of this study suggested that the
elderly have more life experiences, which may lead to stronger
psychological adjustment abilities when compared to younger
people (<18 years). Another possibility is that the elderly may
have limited access to acquire a constant flow of information in
real time using the internet and smartphones (Yang et al., 2020),
thus reducing excessive exposure to epidemic information, and
subsequently reducing stressors that may trigger depression.

Finally, individuals with higher educational achievement had
lower rates of anxiety and depression, as did married individuals
compared with those who were unmarried. Under the impact of
information flow, people with higher education years can judge
more rationally and cope with the impact of the epidemic in a
more reasonable way, so the level of depression and anxiety is
lower. For married people, these findings are consistent with the
hypothesis that increased access to resources, increased family
support and external support systems may increase one’s ability
to effectively cope with the life changes and emotional instability

Frontiers in Psychology | www.frontiersin.org

January 2021 | Volume 11 | Article 618509


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

Song et al.

Protective Factor of the Public During COVID-19

that is often engendered by the COVID-19 outbreak (Haoyuan
et al, 2019). Individuals who have good social support may
also have higher levels of positive emotions and enhanced social
adaptability, and be more effective in alleviating psychological
pressure, thereby reducing the risk of depression (Li et al., 2017).
It indicated that the marriage problem of the unmarried was
worth paying attention to.

Perhaps most importantly, the findings that active coping style
and, in the case of anxiety, optimism, appears to be protective
against the development of psychological symptomatology,
independent of demographic factors, suggests potential
intervention or prevention strategies. Although psychological
resilience is considered to be an inherent trait, allowing
individuals to pursue internal harmony and effectively adapt to
changing environments in the context of life events or stressful
situations (Li and Guang-rong, 2012), characteristics such as
optimism can also be nurtured in individuals who may not
inherently tend toward optimism. Similarly, active rather than
passive coping styles can be modeled and practiced in the context
of a psychotherapeutic or similar intervention.

At least one study has provided some evidence-based
recommendations for boosting mental resilience can help to
successfully deal with the coronavirus pandemic. We suggest that,
in addition to providing information and increasing knowledge
about actual risk related to COVID-19, focusing on promoting
optimism and active coping styles among the public could serve
to mitigate the negative mental health effects of this pandemic.
Psychologists or other professionals could be called on to provide
psychological education or other online interventions, aimed at
increasing resilience and coping in the face of this and other
potential public health emergencies. In addition, the provision
of online psychological services and hotlines could provide
rapid and easy-to-access counseling or intervention services
for those members of the public who experience excessive
stress responses or problematic or severe psychiatric symptoms
(Liu S. et al., 2020).

Although this study has several strengths, including the large
sample size, the assessment of potential protective and risk factors
for psychological symptomatology, it also has some limitations.
First, one of the limitations of this study is that the sample of
the online epidemic survey is under-represented. For example,
the elderly (>80 years) and a small part of rural people have
limited access to internet services and smart phones (Yang
et al, 2020). Therefore, although our research involves the
public in multiple regions, the elderly in the sample, a small
part of rural people are not involved. Second, the questionnaire
was distributed at the peak of the outbreak. The trajectory
of the pandemic and knowledge of the potential impact of
the coronavirus have changed substantially since then, and
symptom levels may have also changed accordingly. Responses
to the survey may have been affected by many factors that
were specific to the timeframe in which it was administered,
such as the environment, mood, and understanding of the
questionnaire items at that time. However, it is unlikely that
the relationships between anxiety, depression, coping style and
resilience will have changed, as these are not thought to be
directly related to the pandemic itself. Third, the surveys were

all completed using self-report questionnaires; assessments and
assignment of diagnoses by psychological professionals were
not feasible, and thus the relevance of these findings may be
somewhat limited. This is offset somewhat by the fact that
the research surveys were all submitted anonymously and the
sample size was very large, potentially increasing the validity and
robustness of the responses. Finally, the study was designed to be
cross-sectional rather than longitudinal in nature, and regional
differences throughout mainland China were not assessed for
feasibility reasons. It is possible that rates of depression and
anxiety in response to the COVID-19 pandemic may differ
among people in different regions, as these regions also differ
with regard to the severity of the epidemic and perhaps also
to the response.

We also have limitations in the study. The results of other
factors are not significant, but it cannot be concluded that only
these factors contribute. In the future work, we can continue
to expand the sample size to observe the related factors of
depression and anxiety during the epidemic period.

That said, taken together, the findings of this study do
indicate that, for the public in mainland China, female, strength,
optimism and active coping styles may act as protective factors
against the development of depression and anxiety. It follows
then, that early, active, and effective targeted psychological
intervention may improve mental health and coping skills in
the context of an ongoing pandemic, and perhaps also for other,
future external environmental changes or traumatic events (Li Z.
et al., 2020). This would include providing online psychological
services and/or hotlines for those experiencing excessive stress
responses or problematic symptomatology, in addition to
identifying resources (such as ways of increasing psychosocial
support) that may reduce stressors on an individual basis. The
development of online mental health services and psychological
hotlines in China and elsewhere could become an important
tool in emergency intervention measures for public health
emergencies such as the COVID-19 crisis (Liu S. et al., 2020).
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With an increase in the number of international students in China, there has been a
simultaneous increase in their emotional problems, such as depression, as well as the
importance of their emotional well-being. This study aimed to investigate the influence
of social support on depression and the mediation and moderation mechanisms of
this relationship in international students. In total, 349 international students in China
responded to a questionnaire survey comprising the Social Support Rating Scale, Self-
rating Depression Scale, Adult Attachment Scale, and Self-Esteem Scale. The results
showed that: (1) attachment closeness had a significant direct predictive effect on
depression; (2) attachment closeness played a mediating role in the relationship between
social support and depression; and (3) the direct effect of social support on depression
and the mediating effect of attachment and closeness are regulated by self-esteem.
Therefore, interventions aimed at improving the social support, attachment closeness,
and self-esteem of international students in China can be effective in reducing their
depressive symptoms.

Keywords: social support, depression, attachment and closeness, self-esteem, international students in China

INTRODUCTION

As the influence of Chinas international education continues to increase, the number of
international students coming to China has also increased significantly. With the upsurge in
the number of international students, the problem of depression among this group has become
increasingly prominent. At the same time, international students in China need to adapt to the
Chinese environment. Specifically, such adaptation is even more important during the current
times as we face the coronavirus disease 2019 (COVID-19) pandemic. During the COVID-19
pandemic, international students can only avoid depression if they adapt well to the Chinese
environment and culture. Even under regular circumstances, international students are more
prone to mental disorders (e.g., depression) and less motivated to seek psychological service than
their domestic peers (Alharbi and Smith, 2018; Brunsting et al., 2018). In this scenario, finding
ways to effectively control depressive symptoms in international students is related not only to
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students’ interests and well-being but also to the international
image of China’s higher education system and social stability.
Therefore, we deemed that examining the unique mechanism
that affects depressive symptoms in international students in
China can be of considerable importance, since such knowledge
can allow stakeholders to propose, develop, and apply effective
intervention strategies to deal with this issue.

Depression is a psychological disorder, with
implications for physical health as well, that has been seriously
damaging human health in modern society (Chong et al., 2020).
Its main clinical symptoms include marked and persistent
depressive emotions, which are usually caused by the sudden
occurrence of major life-changing events or long-term nervous
and unpleasant emotional experiences. Previous studies have
found that depressive symptoms are a key issue affecting
cross-cultural adaptation in international students (Smith and
Khawaja, 2011; Schofield et al., 2016), and compared with local
students, international students showed more severe depression
(Liu et al., 2016). Accordingly, these severe symptoms may not
only affect the social and academic activities of international
students (Kernan et al., 2008; Orth et al., 2014) but also lead to
suicidal thoughts and behaviors if they develop to a serious stage
(Ross, 2010).

Depression is closely related to the social environment (Rutter,
2005; Lev-Ran et al., 2014), and social support is an important
environmental factor. Previous studies have shown that positive
social support cannot only enhance self-awareness and reduce
psychological stress responses (Sarason et al., 1991) but also
buffer the negative effects of stressful events (Chiang et al., 2018;
Lau et al., 2018). Some studies have also found that social support
levels are significantly related to depression severity. A high
level of social support can hinder the occurrence of depression
(Shen et al., 2019; Scott et al., 2020); contrarily, low social
support may lead to continuous and severe depressive symptoms
(Morris et al., 1991). Therefore, in the real world, social support
can reduce depression (Tham et al., 2020). From a theoretical
point of view, social support cannot only provide direct help
but also provide emotional support for international students,
thereby facilitating the increase of positive emotional experiences
and indirectly protecting their physical and mental health.
However, access to social support for international students is
different than that for native students, mostly because they tend
to not have easy access to family members or close relatives
in a foreign land. To examine this process, we explored the
influence of social support on depression and the underlying
mechanisms of this relationship in international students residing
in Jiangsu, China.

Attachment is defined as a secure emotional bond between
people over time and space (Bowlby, 1969; Ainsworth, 1979). The
importance of attachment in adulthood has also been recognized;
adults too turn to their attachment figures in times of stress
(Robles and Kane, 2014). Attachment closeness refers to people’s
perceived comfort when sharing intimacy with others (Collins
and Read, 1990). It can be considered that attachment closeness
may influence people’s future social support levels. Exemplifying
this empirically, studies have shown that individuals with low
social support experience lower relationship satisfaction, more

several

interpersonal conflicts, and have a higher risk of depression
(Lakey and Orehek, 2011; Hames et al., 2013). Moreover, many
studies have confirmed the relationship between depression and
low attachment (Aderka et al., 2009; Morley and Moran, 2011).
Accordingly, we assumed that attachment closeness plays a
mediating role in the relationship between social support and
depression in international students in our sample.

Self-esteem refers to experiences of self-respect and self-love
that are generated by individuals based on self-evaluation, and
it requires perceived respect from others, collective support,
and societal approval to function. Additionally, self-esteem is
an important psychological component of self-regulation (Mruk,
2006). People’s self-esteem reflects their perceived self-worth
and belief in their abilities; for example, a study showed
that high self-esteem played an important role in improving
psychological adaptability, protecting established relationships,
and promoting mental health, whereas low self-esteem was
closely related to various issues in interpersonal relationships,
adaptation, and psychosomatic problems (Korrelboom et al.,
2012). Given the protective effect of self-esteem on mental and
physical development, it can be assumed that a low level of
social support may influence depression to a diminished extent
in individuals with high self-esteem. Therefore, we hypothesized
that the mediating effect of attachment closeness is moderated
by self-esteem; specifically, compared with individuals with low
self-esteem, those with high self-esteem will present a weaker
mediating effect.

To summarize, this study aimed to investigate the influence of
social support on depression and the mediation and moderation
mechanisms of this relationship for international students in
China. Despite the bulk of literature on the relationship between
depression, social support, attachment closeness, and self-esteem,
most studies have only focused on the relationship between two
of these variables; few studies have analyzed the relationship
between multiple variables, especially regarding the underlying
mechanisms of their relationships. We hypothesized that: (1)
attachment closeness plays a mediating role in the influence
of social support on depression; (2) the mediating effect of
attachment closeness is regulated by self-esteem; and (3) the
mediating effect is stronger in high self-esteem than in low self-
esteem conditions. The hypothetical model is shown in Figure 1.

Attachment

Self-esteem
closeness

Social support

v

Depression

FIGURE 1 | Hypothetical model of the moderated mediation of self-esteem
and attachment closeness for the relationship between social support and
depression.
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MATERIALS AND METHODS

Participants and Procedure

We used a paper-based questionnaire and a convenient sampling
method to select international students from Nanjing University
of Chinese Medicine and Jiangsu University. The questionnaires
were distributed with the assistance of teachers in each institution
and collected on the spot. We collected 396 questionnaires,
among which 44 were invalid, resulting in a final sample of 349
valid questionnaires. The students” average age was 20.65 years
(SD = 2.40); there were 183 (52.4%) men and 166 (47.6%) women.
The study was approved by the ethics committee of Nanjing
University of Chinese Medicine.

Measures

Self-Rating Depression Scale

We used the 20-item English version of the Self-rating Depression
Scale (SDS), compiled by Zung (1965), to measure depression. It
comprises four subscales: psycho-emotional symptoms, physical
diseases, psychomotor disorders, and psychological symptoms of
depression. Higher scores indicate greater depression severity.
We conducted a confirmatory factor analysis of the questionnaire
using Amos software, and the results were as follows: Goodness
of Fit Index (GFI) = 0.950, Incremental Fit Index (IFI) = 0.956,
Comparative Fit Index (CFI) = 0.954, Tucker-Lewis index
(TLI) = 0.927, and Root Mean Square Error of Approximation
(RMSEA) = 0.039. In this study, the Cronbach’s « for the total
scale was 0.768.

Social Support Rating Scale

We used the 10-item Social Support Rating Scale (SSRS),
developed by Xiao (1994), to measure the degree of social
support. It comprises three subscales: subjective support,
objective support, and utilization of support. We conducted a
confirmatory factor analysis of the questionnaire using Amos
software, and the results were as follows: GFI = 0.973, IFI = 0.979,
CFI = 0.978, Normed Fit Index (NFI) = 0.926, RMSEA = 0.033,
and RMSEA = 0.039. In this study, the Cronbach’s a was 0.695.

Adult Attachment Scale

We used the English version of the 18-item Adult Attachment
Scale (AAS), compiled by Collins and Read (1990), to measure
attachment type. It comprises three subscales: attachment
closeness, attachment dependence, and attachment anxiety. We
conducted a confirmatory factor analysis of the questionnaire
using AMOS software, and the results were as follows:
GFI = 0.954, IFI = 0.943, CFI = 0.939, TLI = 0.901, and
RMSEA = 0.043. In this study, the Cronbach’s o for the total scale
was 0.628, and that for attachment closeness was 0.645.

Self-Esteem Scale

We used the English version of the 10-item Rosenberg Self-
Esteem Scale (SES; Rosenberg, 1965) to measure self-esteem.
It comprises two subscales: self-affirmation and self-denial.
Higher scores represent higher self-esteem. We conducted a
confirmatory factor analysis of the questionnaire using Amos
software, and the results were as follows: GFI = 0.959, IFI = 0.935,

CFI = 0.933, NFI = 0.911, and RMSEA = 0.085. In this study, the
Cronbach’s o for this scale was 0.710.

Statistical Analysis

We used SPSS 23.0 to perform descriptive statistics. Pearson
correlation analysis was conducted, and Hayes SPSS macro
program PROCESS was used to analyze the data. We also used
Amos 22.0 to construct the structural equation model and test the
bootstrap mediation effect. Due to the complexity of structural
equation models, it is generally recommended to report detailed
model fit indicators: absolute fit index GFI and RMSEA and
relative fit index CFI, IFI, and CFI.

RESULTS

Common Method Biases

We employed the Harman single factor method and conducted
the common method bias test. The results showed that there were
15 factors with eigenvalues greater than 1 and the first factor
explained 11.57% of the variance; this was less than the critical
standard of 40%. Thus, our results suggested that there was no
serious common method bias in our data.

Correlation Analysis

Written informed consent was obtained before the experiments,
and the study was approved by the committee of the
ethnic board of Nanjing University of Chinese Medicine
and the latest revision of the Declaration of Helsinki. With
regard to the prevalence of depression, 99 (28.4%) out of
the 349 students were mildly depressed, 94 (26.9%) were
moderately depressed, 24 (6.9%) were severely depressed,
and 132 (37.8%) were not depressed. According to past
interviews, international students’ depressive symptoms tend
to change at 6 months; as in Lysgaards U-curve theory,
international students may face a cultural shock after a
“honeymoon” period in a new country. This implies that
international students residing in China for less than 6 months
would have better psychological health than those residing
for more than 6 months. Through this scheme, we tested
the correlation between depression, social support, attachment
closeness, and self-esteem (Table 1) and the mean and SD
of all variables.

There was a significant negative correlation between
depression and social support, between depression and
attachment closeness, and between depression and self-
esteem, and there was a significant positive correlation

TABLE 1 | Results of correlation analysis between all variables of interest.

Variables Mean SD 1 2 3 4
1. Depression 43.13  8.92 1

2. Social support 33.99 620 -0.251*"* A1

3. Attachment closeness 17.22 482  —0.198"  0.149* 1

4. Self-esteem 2998 535 0257 0.116" 0.003 1

*P < 0.001 (two-tailed), **P < 0.01 (two-tailed), and *P < 0.05 (two-tailed).
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between social support and attachment closeness and between
social support and self-esteem. Attachment closeness is not
related to depression.

Construction of the Intermediary Model

The structural equation models of depression, social support,
attachment closeness, and length of study abroad period are
shown in Figure 2. The results yielded various fit indices:
x2/df = 1.921, GFI = 0.946, Adjusted Goodness of Fit Index
(AGFI) = 0.920, IFI = 0.923, TLI = 0.901, CFI = 0.921, and
RMSEA = 0.051. Thus, the proposed structural equation model
showed a good fit for all indices, indicating that the model was
reasonable and could be used.

Mediating Effect

The mediating effects of attachment closeness on the relationship
between depression and social support are shown in Table 2.
We used the bias-corrected non-parametric percentage bootstrap
method to test this mediating effect. We calculated the 95%
confidence interval (95% CI) and generated 5,000 repeat
samples. The bias-corrected 95% CI for the direct effect was
(—0.340, —0.049), and the percentile 95% CI was (—0.360,
—0.059); namely, the results showed no zero value, indicating that
there was a direct effect.

The bias-corrected 95% CI for the indirect effect was (—0.086,
—0.005), and the percentile 95% CI was (—0.080, —0.002);
namely, the results showed no zero value, indicating that there
was an indirect effect. Accordingly, attachment closeness played

| SDS1 | ‘ SDS2 ‘ | SDs3 l‘ SDS4 ‘

.63 0.64 0.7

-0.27**

0.12*

Attachment
closeness

0.61
0.4

p 0.
AAS1 AAS6 AAS8 ‘

FIGURE 2 | Path diagram of the relationship between depression, social
support, attachment closeness, and length of study abroad. The figure shows
all the standardized path coefficients in the model. *P < 0.05 (two-tailed) and
**P < 0.01 (two-tailed).

0.26 0.47

AAS512 H AAS13 || AAS17 ‘

TABLE 2 | The standardized estimates based on the bootstrap tests.

Effect size Bias corrected (95% CIl) Percentile (95% CI)
Total effect -0.182 (—0.265, —0.058) (—0.268, —0.059)
Direct effect —0.150 (—0.340, —0.049) (—0.360, —0.059)
Indirect effect —0.032 (—0.086, —0.005) (—0.080, —0.002)

a partial mediating role in the relationship between social
support and depression. The direct (—0.150) and indirect effects
(—0.032) accounted for 82.42 and 17.58% of the total effects
(—0.182), respectively.

Moderating Effect

Regarding the moderating effect of self-esteem, the results
showed that social support had a significant predictive effect on
attachment closeness ( = 0.110, P < 0.001) and the interaction
between social support and self-esteem had a significant effect
on attachment closeness (B = 0.020, P < 0.05). The effect
of social support on depression was significant (3 = —0.325,
P < 0.001), and the effect of attachment closeness on depression
was also significant (3 = —0.305, P < 0.05) (Table 3). Thus,
we found that the moderated mediation model was supported,
that is, the mediating effect of social support on depression was
moderated by self-esteem.

To study the mediating effect value and 95% bootstrap
confidence zone of attachment closeness under different self-
esteem levels, we divided students based on their self-esteem
scores into high, medium, and low self-esteem groups. To clarify
the moderating effect of self-esteem, we conducted a simple slope
test (Preacher et al., 2006). The results are illustrated in Figure 3.
The results showed that, compared with students with low self-
esteem, the predictive effect of social support on attachment
closeness was enhanced in those with high self-esteem. We
defined the cut-off points as follows: high self-esteem was defined
as having a score higher than the average plus one standard
deviation and low self-esteem was defined as having a score
lower than the average minus one standard deviation. The 95%
bootstrap CI of attachment closeness is shown in Table 4.

DISCUSSION

The Relationship Between Depression
and Social Support

Our results showed that there was a significant negative
correlation between social support and depression among
international students in China; that is, the more social support
they had, the less likely they were to become depressed.
Conversely, those with low social support were more likely to feel
uncomfortable with the Chinese/new environment and to have
more severe depressive symptoms. These findings were consistent
with previous studies on the effect of college students’ social
support on depression (Wang et al., 2014); for example, in one
study, individuals with lower levels of social support were shown
to be more likely to have depression (Reid et al., 2016). The
authors of the current study have also conducted research on
depression that produced results that concur with the current
findings (Gu et al., 2019a,b; Zheng et al., 2019). Moreover, a
recent report showed that there is a certain connection between
depression and social support; specifically, individuals with less
social support have more negative emotions (e.g., anxiety and
depression). Together, these citations and our results underpin
the fact that social support is closely related to depression, and
that it plays a role in alleviating depression among international
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TABLE 3 | Results of the moderating mediation model test.

Equation 1 (effect standard: attachment closeness)

Equation 1 (effect standard: depression)

Variable [} SE t Variable [} SE t
Social support 0.110 0.041 2.667* Social support —0.325 0.075 —4.363**
Self-esteem —0.003 0.048 —0.065 Attachment closeness —0.305 0.096 —3.173*
Social support x self-esteem 0.020 0.007 2.947*

R? 0.046 0.089

F 5.501 16.986

P < 0.001 (two-tailed), **P < 0.01 (two-tailed), and *P < 0.05 (two-tailed).

students. Since international students are far away from their
homeland, family, and friends, their access to social support may
be weakened, thereby making them more prone to depression.

The Mediating Role of Attachment

This study also showed that attachment closeness not only
directly affects depression but also directly intermediates the
impact of social support on depression; this result may provide
new directions for future studies on coping with depression,
among international students in China. In other words,
international students with low attachment closeness are more
likely to have depression due to the lack of social support. When
the relationship between attachment and closeness in reality
is not satisfactory, they are more likely to reduce depression
through social support. Specifically, foreign students who had
been in an environment with high levels of social support for a
long time were more willing to come into contact with others
and to establish close relationships; this could gradually increase
attachment closeness, allow them to have an easier way to get
along with people around them, and make it easier for them to
adapt to the Chinese environment. Together, these factors may
help reduce the risk for depression.

2.65
2.627,
2.6 2.610
%
255
g
7
25
3 ————Low self-esteem
Q
= 245 —High self-esteem
Q 23
= 24
S 235
o 2367
Z
23
225
22
Low social support High social support
FIGURE 3 | The moderating effect of self-esteem on the relationship between
social support and attachment closeness.

Our results highlight that attachment closeness can relieve
depression to a certain extent, and that social support might
affect depression through attachment closeness. Therefore,
when international students in China suffer from depression,
stakeholders should pay attention to their attachment and
social support levels; moreover, when developing interventions
aimed at training students’ attachment closeness—which may
improve students’ social support, thereby allowing for alleviation
of their depressive symptoms—stakeholders should first apply
comprehensive assessment methodologies to analyze students’
attachment issues.

To further explore the boundary value of the self-esteem
moderation effect and the range of statistically different self-
esteem values, we used the PROCESS program to carry out
the Johnson-Neyman technique test; the results are shown in
Figure 4. We found that when the value of self-esteem was greater
than 28.793 in the 95% CI, the moderating effect was significant.
Specifically, when the total score of self-esteem was less than this
value, the moderating effect of self-esteem was significant.

TABLE 4 | The moderating effects of self-esteem on the mediation effect of
attachment closeness.

Self-esteem level Boot effect Boot SE Boot LLCI Boot ULCI
M — SD 0.001 0.020 —0.046 0.085
M —0.034 0.176 —0.791 —0.007
M + SD —0.066 0.028 -0.136 —0.023

Self-esteem

yuswpeyy uo poddng [ewog Jo g Sunesapopy aqL

FIGURE 4 | Visualized schematic diagram of the moderating effect of
self-esteem on the effects of social support and attachment closeness.
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To conclude, our results denote that low social support
can directly predict depression, and can also affect depression
through the mediating effect of attachment closeness, in
international students in China. Demonstrating this mediation
model is significant because it shows that depression in this
population is not only affected by internal (i.e., attachment
closeness) but also affected by external factors (i.e., social
support). Reflecting the ecological psychology theory, human
behavior is the result of the interaction between individual
internal and external factors.

The Moderating Effect of Self-Esteem

Previous studies have examined the relationship between self-
esteem and depression (Sowislo and Orth, 2013; Li et al,
2019; Shen et al.,, 2019). Most studies on adult attachment
are based on two dimensions of this construct, namely,
attachment anxiety and avoidance, whereas there are few studies
exploring the attachment closeness dimension (Valikhani et al.,
2018). First, our results demonstrated that the direct effect
of social support on depression and the mediating effect of
attachment are regulated by self-esteem; then, further analyses
showed that although self-esteem had a moderating effect
on the first half of the pathway, it had an insignificant
moderating effect on the second half (i.e, the interaction
between self-esteem and social support). Moreover, our analyses
showed that although moderate and high levels of self-
esteem played an indirect role in the effect of social support
on depression, low self-esteem did not affect the mediated
relationship we analyzed.

Therefore, compared with individuals with low self-esteem,
the mediating effect of attachment and closeness is stronger
in international students with high self-esteem, which means
that high self-esteem enhances the impact of depression.
International students with high self-esteem are better able
to cope with depression and take the initiative to adjust
and relieve the problems caused by depressive symptoms,
whereas international students with low self-esteem are more
susceptible to depression and are, therefore, more likely to
rely on the mediating role of attachment closeness to relieve
depression. International students in China may be more
prone to depression owing to having to deal concomitantly
with cultural shock, new customs, and academic pressure.
International students with high self-esteem can better cope
with depressive emotions, and attachment closeness can
have a certain buffer effect on the depressive symptoms
of these students.
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During the COVID-19 outbreak, individuals with or without mental disorders may resort
to dysfunctional psychological strategies that could trigger or heighten their emotional
distress. The current study aims to explore the links between maladaptive daydreaming
(MD, i.e., a compulsive fantasy activity associated with distress and psychological
impairment), psychological symptoms of depression, anxiety, and negative stress, and
COVID-19-related variables, such as changes in face-to-face and online relationships,
during the COVID-19 lockdown in lItaly. A total of 6,277 ltalian adults completed an
online survey, including socio-demographic variables, COVID-19 related information,
the 16-item Maladaptive Daydreaming Scale (MDS-16), and Depression, Anxiety, and
Stress Scales-21 Items (DASS-21). Based on an empirically derived cut-off score, 1,082
participants (17.2%) were identified as probable maladaptive daydreamers (MDers). A
binary logistic regression revealed that compared to controls, probable MDers reported
that during the COVID-19 lockdown they experienced higher levels of anxiety and
depression, decreased online social relationships, and, surprisingly, stable or increased
face-to-face social relationships. Given the peculiar characteristics of the pandemic
context, these findings suggest that the exposure to the risk of contagion had probably
exacerbated the tendency of probable MDers to lock themselves inside their mental
fantasy worlds, which in turn may have contributed to further estrangement from online
social relationships and support, thus worsening their emotional distress.
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INTRODUCTION

The new coronavirus SARS-CoV-2 and its related syndrome,
named COVID-19 by the World Health Organization (WHO),
has evolved into a global health threat. In the early months of
2020, the infection showed extreme virulence (She et al., 2020),
rapidly spreading from the city of Wuhan to most countries in
the world. Subsequently, Italy became one of the major COVID-
19 hotspots. On March 9th, 2020, the Italian Prime Minister
announced a government lockdown decree featuring the slogan
“I stay at home” (Italian Ministry of Health, 2020). The new
regulations employed pandemic control policies based on social
distancing aimed to minimize contacts with potentially infected
individuals. However, while domestic lockdown may have helped
to control the physical health emergency (Muggeo et al., 2020),
the experience of forced isolation severely impaired people’s
social and economic well-being, resulting in a negative mental
health impact (Marazziti, 2020) because of increased loneliness
and anxiety (Schimmenti et al., 2020a). As described by Brooks
et al. (2020), the psychological impact of prolonged quarantine
included post-traumatic stress symptoms, confusion, and anger
determined by the duration of lockdown, fear of infection,
feelings of frustration and tedium, inadequate availability of
supplies, inconsistent information, financial loss, and stigma.
Although the psychological impact of COVID-19 is not yet
fully understood, the available empirical literature has provided
some important clues. For instance, a prevalence of moderate
to severe depression, anxiety, and stress levels ranging from
8.1% (for stress) to 28.8% (for anxiety) (Wang et al., 2020a),
and no decrease in psychological symptoms 4 weeks after the
initial outbreak (Wang et al., 2020b) were found in the Chinese
population. Similar results were found in the Italian context,
showing high levels of psychological distress experienced in
the Italian population during the COVID-19 outbreak (Colizzi
et al,, 2020; Favieri et al, 2020; Mazza et al, 2020; Moccia
et al, 2020; Schimmenti et al, 2020b). Moreover, a large-
sample cross-sectional study by Rossi et al. (2020) on 18,147
individuals showed a high prevalence of negative mental health
outcomes in the general Italian population, with elevated rates of
post-traumatic stress symptoms (37%) (17.3%), anxiety (20.8%),
insomnia (7.3%), high perceived stress (21.8%), and adjustment
disorders (22.9%). However, it is important to consider that in
the first phase of the COVID-19 outbreak (the most critical phase
of this pandemic), the restrictive measures adopted in Italy were
extreme and unprecedented, unlike other European and non-
European countries. Specifically, the PsyCOVID longitudinal
study by Cerami et al. (2020) showed that individuals living
in Northern Italy—the area most affected by the COVID-19
epidemic in the whole of Europe—reported more detrimental
effects on health due to the outbreak than individuals living in
the Central and Southern regions. Furthermore, as highlighted
by the same authors, increased levels of distress and loneliness
associated with social isolation and the profound destabilization
of life, may exacerbate the risk of mental health problems, even
in the general population. It is plausible, therefore, that under the
threat of a highly contagious and untreatable disease, maladaptive
psychological strategies may develop in healthy individuals, as

well as aggravate the pre-existing psychiatric conditions (Mucci
et al., 2020). For example, recent evidence has shown that to
ease COVID-19-related distress individuals were more prone to
using psychoactive substances and engage in potentially addictive
behaviors, such as social networking, surfing the Internet, and
gaming (King et al., 2020; Mestre-Bach et al., 2020). Furthermore,
Secer and Ulas (2020) showed that COVID-19-related avoidance
responses, such as distraction or denial, may play a pivotal role
in the development and maintenance of negative psychological
outcomes. People in quarantine may also be more prone to
employing mental escapism in response to a distressful external
reality, by becoming absorbed in their inner worlds (Mucci et al.,
2020).

A growing body of literature deals with a newly emerging
absorption disorder, known as maladaptive daydreaming (MD)
and conceptualized as a dysfunctional form of imaginative
involvement, defined as “extensive fantasy activity that
replaces human interaction and/or interferes with academic,
interpersonal, or vocational functioning” (Somer, 2002, p.
199). In the first seminal work on six maladaptive daydreamers
(MDers) (Somer, 2002), the central MD themes included
a description of captivity, rescue and escape, and idealized
self. MDers can spend hours completely absorbed in vivid
and highly structured fantasies experiencing a high sense
of presence in the daydream (Somer et al, 2016a), often
engaging in stereotypical movements, such as swinging, or
pacing to facilitate their absorption in fantasy (Bigelsen and
Schupak, 2011; Somer et al., 2016b). Although daydreaming
is a widespread (Singer, 1966; Klinger, 1990) and normal
mental experience (Killingsworth and Gilbert, 2010; Bigelsen
et al., 2016), MD is a clinical phenomenon in which an
individual is extensively, often compulsively, absorbed in an
internal fantasy world that is associated with impairment
in a variety of important areas of functioning (Somer et al.,
2017a).

Given the association with adverse childhood experiences,
Somer initially theorized that MD is a coping strategy gone awry,
originally aimed at attenuating feelings of emotional pain and
loneliness, and mentally escaping from adverse environments
(2002; Somer and Herscu, 2017). Although daydreaming could
be a pleasant activity, as a coping strategy it is dysfunctional
because it can generate a vicious cycle of social isolation and
distress, which in turn may further increase the need to self-
soothe by daydreaming (Bigelsen and Schupak, 2011). Growing
evidence indicates that MD is a valid, reliable, and distinct
clinical construct characterized by repeated unsuccessful efforts
to control fantasy activity, intense shame, and exhaustive efforts
to conceal this behavior, which leads to impairment in social,
family, and work-related activities (Somer et al., 2017b). Since
these clinical features resemble those observed in addictive
behaviors, MD has been nosographically framed by some authors
as a behavioral addiction (Somer et al., 2016b; Pietkiewicz et al.,
2018; Schimmenti et al., 2020c¢; Soffer-Dudek et al., 2020).

The abnormality of MD is evident by its comorbidity with
other psychiatric conditions and with global psychopathology
(Bigelsen et al., 2016; Somer and Herscu, 2017; Somer et al.,
2017a; Soffer-Dudek and Somer, 2018; Schimmenti et al., 2020c).
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The most frequent comorbid DSM-5 disorders are attention-
deficit hyperactivity disorder, anxiety disorders, depressive
disorder, obsessive-compulsive or related disorder (Somer et al.,
2017a). Specifically, many MDers with anxiety and depression
were more likely to engage in MD as a means to flee from their
unpleasant circumstances (Somer, 2002; Alenizi et al., 2020).
Conversely, comorbidity with psychosis was rare. Despite the
serious clinical manifestations of MD, reality testing among
MDers remained intact as they reported an intact ability to
distinguish between fantasy and reality (Bigelsen and Schupak,
2011; Schimmenti et al., 2019).

As for etiopathogenesis, Soffer-Dudek and Somer (2018)
proposed a stress-diathesis model for MD, in which individuals
who have an innate predisposition to immerse themselves in an
internal fantasy world may become MDers if they are exposed
to stressful or traumatic life events. In line with this perspective,
several studies have suggested that individuals are likely to take
shelter in comforting daydreams in the context of stressful
circumstances and mental pain (e.g., Greenwald and Harder,
1994, 2003). Importantly, beyond traumatic life events, current
social isolation has also been indicated as one of the most
relevant factors affecting the development and maintenance of
MD (Somer et al., 2016b; Somer and Herscu, 2017). Again, a
circular dynamic is triggered: MDers frequently report childhood
aloneness as a prelude to their immersion in their compensatory
inner world, which in turn exacerbates their isolation from
the real social world (Somer et al., 2016b). Hence, considering
that social isolation might represent an important risk factor
for MD, the COVID-19 lockdown is an unprecedented model
with which to examine the interrelationships between MD and
psychopathological symptoms in real-time.

The current report aims to explore the relationships between
MD, psychological symptoms (depression, anxiety, and negative
stress), and COVID-19-related variables (e.g., changes in face-to-
face and online relationships) in a large sample of Italian adults
from 10th March to 4th May 2020, the first COVID-19 lockdown
period in Italy employed during an unprecedented mass disaster.
In view of the reviewed literature, we expected a pattern of
positive associations between decreased face-to-face and online
social relationships, and MD as well as between psychological
symptom levels and MD.

MATERIALS AND METHODS

Participants

We circulated a call for research participants in several Italian
universities. We surveyed an online convenience sample of 6,277
participants (1,685 males, 26.8%; 4,592 females, 73.2%) aged from
18 to 82 years (M = 33.62 years, SD = 13.46). All the questions
were mandatory, and so there were no missing cases. The
socio-demographic characteristics of the sample are described in
Tables 1A,B.

Procedures

This study is part of a larger research project named “Resilience
and the COVID-19: reacting to perceived stress. Effects on
sleep quality and diurnal behavior/thoughts.” The first data

from the larger survey were published elsewhere (Franceschini
et al., 2020; Lenzo et al., 2020). Ethical clearance was obtained
from the Ethics Committee of the Center for Research and
Psychological Intervention (CERIP) of the University of Messina.
The study adhered to the Ethical Code of the Italian Association
of Psychology (AIP) and the American Psychological Association
(APA). The inclusion criteria were being an adult (ie., at
least 18 years old), being an Italian speaker, and living in
Italy during the COVID-19 lockdown. Participants provided
informed consent and completed an anonymous questionnaire
that addressed socio-demographic information, COVID-19-
related data, maladaptive daydreaming, and psychopathological
symptoms (depression, anxiety, and negative stress). Anonymity
was guaranteed, as no data on the participants’ identification, or
their Internet Protocol address, were collected. Participants did
not receive any fee for their involvement in the study.

Measures

Socio-Demographics

To obtain a profile of the respondents’ demographic features
we asked about age, gender, education level, occupation, marital
status, having children, number of family members, employment,
house size, having a garden, and area of residence.

The Maladaptive Daydreaming Scale (MDS—16)

The 16-item Maladaptive Daydreaming Scale (MDS-16; Somer
et al., 2016¢; Italian version by Schimmenti et al., 2020c)
was used to measure the degree of maladaptive daydreaming
among participants. The Italian version of the MDS-16
includes two subscales: Interference with life (8 items, e.g.,
“Some people experience difficulties in controlling or limiting
their daydreaming. How difficult has it been for you to
keep your daydreaming under control?”) and Somato-sensory
retreat (8 items, e.g., “Some people notice that certain music
can trigger their daydreaming. To what extent does music
activate your daydreaming?”; see Supplementary Table 1 for the
questionnaire). Participants were asked to respond to each item
on an 11-point Likert-type scale ranging from 0% (never/none
of the time) to 100% (extremely frequent/all of the time), with
10% increments. There are no reversed items. Overall MDS-16
scores are the average of each item, with higher scores indicating
higher levels of MD. Scores of 51 or above (Schimmenti et al.,
2020c) have been used to discriminate between MDers and non-
MDers with excellent sensitivity (90.37%). The MDS-16 showed
excellent psychometric properties not only in the Italian version
of the instrument (Schimmenti et al., 2020c), but also in the
English (Somer et al., 2016c), Hebrew (Jopp et al., 2019), and
Arabic (Abu-Rayya et al., 2020), and Hungarian versions (Sandor
etal., 2020). In the present study, Cronbach’s alpha was 0.92.

The Depression Anxiety Stress Scale-21 (DASS-21)

The short form of the Depression, Anxiety, and Stress Scale-21
Items (DASS-21—Lovibond and Lovibond, 1995; Italian version
by Bottesi et al., 2015) was used to assess the psychological
symptoms among participants. The DASS-21 is a self-report
tool in which participants rate the frequency and the severity
of depression (e.g., “I felt that life was meaningless”), anxiety
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TABLE 1 | Socio-demographic characteristics the participants.

TABLE 1 | Continued

A

A

N =6,277
Demographic data
Gender, n (%)
Males 1,685 (26.8)
Females 4,592 (73.2)
Age (years old), n (%)
18-25 2,538 (40.4)
26-30 1,019 (16.2)
31-40 902 (14.4)
41-50 771 (12.3)
51-60 806 (12.8)
>60 241 (3.8)
Education level, n (%)
Elementary/Middle school 213 (3.4)
High school 2,948 (47.0)
Bachelor’s degree 1,191 (19.0)
Master’s degree 1,418 (22.6)
Doctoral degree 507 (8.1)
Marital status, n (%)
Single 2,192 (34.9)
Married or re-married 1,581 (25.2)
Cohabitant 577 (9.2)
In a relationship 1,645 (26.2)
Divorced/separated/widowed 282 (4.5)
Children (yes), n (%)
Yes 1,797 (28.6)
No 4,480 (71.4)
Number of people with whom the participant
lived with during the lockdown, n (%)
0 461 (7.3)
1 1,345 (21.4)
2 1,631 (24.4)
3 1,885 (30.0)
4 802 (12.8)
5+ 253 (4.0)
Occupation, n (%)
Retired 114 (1.8)
Student 1,803 (28.7)
Working student 830 (13.2)
Healthcare employee (public/private) 360 (5.7)
Police/military 52 (0.8)
Artisan, laborer, farmer 100 (1.6)
Employee/manager/owner of business activity 587 (9.4)
Employee/manager/owner of industrial activity 394 (6.3)
Intellectual profession 521 (8.3)
Unemployed/searching 287 (4.6)
Office executive job 32 (0.5)
Technical profession 317 (6.1)
Unskilled job 776 (12.4)
Other 104 (1.6)

(Continued)

Job loss during the lockdown
Yes 2,968 (47.2)
No 3,314 (52.8)

Work in direct contact with the public during
the lockdown

Yes 3,993 (63.6)
No 2,284 (36.4)
Residence area
North 4,239 (65.5)
Centre 457 (7.3)
South 1,581 (25.2)
B

N = 6,277

COVID-19 related data
COVID-19 positive, n (%)

No 6,029 (96.0)
Yes 48 (0.8)
Had symptoms but no swab test 88 (1.4)
No answer/other 85 (1.4)

Forced quarantine, n (%)

No 5,725 (91.2)
Yes 532 (8.5)
No answer 20 (0.3
Someone close positive, n (%)

Yes 924 (14.7)
No 5,353 (85.3)
Someone close died, n (%)

Yes 412 (6.6)
No 5,865 (93.4)
Changes in face-to-face relationships, n (%)

Decreased 5,526 (88.0)
Stable 347 (5.5)
Increased 404 (6.4)
Changes in online relationships, n (%)

Decreased 334 (5.3)
Stable 1,975 (31.5)
Increased 3,968 (63.2)

(e.g., “I felt T was close to panic”), and negative stress (e.g., “I
found it hard to relax”) for the previous week. Each of the three
DASS-21 scales includes seven items, where each item is ranged
on a 4-point scale (0 = “Did not apply to me at all;” to 3 =
“Applied to me very much, or most of the time”). Subscale total
scores are multiplied by 2 to suit the original version of the
DASS and ranged from 0 to 42, with higher scores indicating
a more severe level of depression, anxiety, and negative stress.
The cut-off values for severe depression, anxiety, and negative
stress were >21, >15, and >26, respectively (Lovibond and
Lovibond, 1995). The Cronbach’s o values for each subscale
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in this study were 0.89 (depression), 0.83 (anxiety), and 0.91
(negative stress), respectively.

COVID-19 Lockdown Related Information
The following variables related to the COVID-19 outbreak were
investigated: COVID-19 diagnosis (yes, no, had symptoms but
no swab test), forced quarantine (yes or no), someone close was
positive for COVID-19 (yes or no), mourning related to COVID-
19 (yes or no), face-to-face and online social relationship changes
(decreased, stable, increased).

Data Analyses

Descriptive statistics were calculated for all the study variables.
A multi-categorical logistic regression analysis was used to
define possible predictors of MD. We employed the Hosmer
and Lemeshow Test to verify whether the model fits the data.
The dependent variable was obtained by dichotomizing MDers
and non-MDers via the MDS-16 cut-off value of 51 to identify
positive cases (see Schimmenti et al, 2020c). Independent
variables were gender, age, education, residence area, having
children, marital status, job loss during the lockdown, working
in direct contact with the public during the lockdown, having
been infected by the coronavirus, having been in quarantine,
having someone close infected by the coronavirus, loss of a
loved one due to the pandemic, number of people with whom
the participant was living with during the lockdown, house size
(in square meters) of the location in which the respondent was
living during the lockdown, the availability of a garden in that
location, perceived changes in the frequency of the respondent’s
face-to-face and online relationships, negative stress, anxiety and
depression levels as measured by DASS-21 variables.

RESULTS

Of the total sample of 6,277 participants, 1,082 (17.2%) reported
clinical levels of MD (MDS-16 mean score > 50) and were
identified as self-reported MDers. The logistic regression model
was statistically significant (x? = 569.35; df = 40; p < 0.001)
while the Hosmer and Lemeshow Test was not significant (2
= 10.606; df = 48; p = 0.23): thus, the model fits the data
and could be further interpreted. The model explained 15.2% of
pseudovariance (Nagelkerke R?) and correctly classified 82.60%
of cases. As Table 2 shows, MD was not associated with gender
(p = 0.14) and was negatively associated with two categories
of marital status: being in a romantic relationship (p = 0.02;
OR: 0.70; 95% CI: 0.52-0.95) and non-marital cohabitation with
the partner (p > 0.001; OR: 0.67; 95% CI: 0.56-0.79). MDers
were less likely to have a doctorate or a professional diploma
(p = 0.002; OR: 0.44; 95% CI: 0.27-0.74). Furthermore, age
was negatively associated with MD (p > 0.001; OR: 0.98; 95%
CI: 0.97-0.99). While negative stress was not associated with
MD, we found that MD was significantly correlated at a p <
0.001 level with mild (OR: 1.59; 95% CI: 1.23-2.09), moderate
(OR: 1.75; 95% CI: 1.42-2.16), severe (OR: 1.68; 95% CI: 1.26-
2.25), or extremely severe (OR: 2.60; 95% CI: 2.00-3.48) anxiety.
Our data also show that MD was significantly linked with mild
(OR: 1.90; 95% CI: 1.52-2.37), moderate (OR: 2.18; 95% CI:

1.74-2.74), severe (OR: 2.87; 95% CI: 2.16- 3.83), or extremely
severe (OR: 3.23; 95% CI: 2.35-4.43) depression. Furthermore,
MD was associated with stable (p < 0.001; OR: 1.84; 95%, CI:
1.39-2.43) and elevated (p = 0.045; OR: 1.31; 95%, CI: 1.01-
1.69) frequencies of face-to-face relationships. In contrast, MD
was negatively associated with stable (p = 0.001; OR: 0.59, 95%
CI: 0.44-0.80) and elevated (p = 0.02; OR: 0.70, 95% CI: 0.52-
0.94) frequencies of online relationships. The number of people
in the respondents’ households during the lockdown and the
characteristics of their work did not predict MD.

DISCUSSION

The current study aimed to explore the associations between
contextual factors related to the COVID-19 lockdown, mental
health variables, and MD in a large sample (N = 6,277) of Italian
adults during the first COVID-19 lockdown period in Italy: 1,082
participants (17.2%) met the cut-off score for probable MD.
This prevalence is quite high, considering that previous studies
found similar incidence rates of MD in clinical groups (e.g.,
Somer et al., 2019a). Our data thus deserve some consideration.
First, it has already been noted that public health emergencies,
such as the COVID-19 outbreak, may deeply affect the well-
being and mental health of individuals in the affected community
(Pfefferbaum and North, 2020). Hence, this finding may be
partially explained by the heightened levels of psychological
symptoms already reported in the context of this global mass
disaster and reflect a general peri-traumatic deterioration in
mental health. Further caution should be employed when
interpreting our results because we cannot claim universality for
our findings.

The demographic data we collected were in line with
previous studies that reported higher levels of MD among
young adults (Zsila et al., 2019), no gender differences (although
female participants are more represented among MDers; see
Schimmenti et al., 2020c), low levels of MD in individuals with
higher education (Somer et al., 2016c) and among those who are
not in a romantic relationship (Somer et al., 2016b).

MDers endorsed higher levels of anxiety and depression
symptoms. This is consistent with previous studies showing that
MD is associated with other psychological disorders (Somer
et al., 2016a,¢c; Somer et al., 2017a). Specifically, this finding is
supported by a recent multi-country study by Somer et al. (2020)
that reported high levels of depression and anxiety symptoms
among probable MDers during the COVID-19 lockdown.
Interestingly, mild-to-severe levels of anxiety and depression
were equally associated with MDers’ mental distress. This finding
is in line with previous reports showing that MD can become
a dysfunctional coping strategy to avoid negative affect, such
as anxiety and depression even if not of such a level as to be
considered frank disorders (Somer, 2002; Somer et al., 2020).
Hence, to lower the risk of exacerbating their disorder during
such adverse situations as the COVID-19 outbreak, it may be
important for MDers to gain an awareness of their broader
mental condition, particularly when immersion in fantasy is
associated with concurrent psychological symptoms.
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TABLE 2 | Multivariable logistic regression analysis of the probable MDers sample.

Estimate E.S. Wald gl P OR 95% C. I
Lower Upper
Demographic data
Male gender -0.13 0.09 217 1 0.14 0.88 0.74 1.04
Level of education Elementary/middle school 11,51 4 0.02
High school graduation —-0.26 0.19 1.75 1 0.19 0.78 0.53 1.13
Bachelor’s degree —-0.23 0.20 1.31 1 0.25 0.79 0.53 1.18
Master’s or specialist -0.32 0.20 2.43 1 0,12 0.73 0.49 1.09
degree
Doctorate or graduate -0.81 0.26 9,87 1 0.002 0.44 0.27 0.74
school
Residence area North 4.48 2 0,11
Centre 0.27 0.14 3.88 1 0.05 1.31 1.00 1.71
South 0.10 0.09 1.32 1 0.25 1.10 0.93 1.31
Having children 0.20 0.17 1.43 1 0.23 1.22 0.88 1.69
Marital status Single 23.66 4 >0.001
Married or re-married —0.29 0.17 2.87 1 0.09 0.75 0.54 1.05
In a sentimental -0.35 0.15 5.34 1 0.02 0.70 0.52 0.95
relationship
Living with the partner but —0.41 0.09 21.01 1 <0.001 0.67 0.56 0.79
not married
Divorced or Separated or -0.10 0.24 0.16 1 0.69 0.91 0.56 1.46
Widowed
Age —-0.19 0.01 13.26 1 <0.001 0.98 0.97 0.99
Estimate E.S. Wald gl P OR 95% C. I.
Lower Upper
Housing condition
Square meters of the <80 4.68 3 0.20
house where he/she spent
the lockdown
81-100 -0.10 0.11 0.79 1 0.37 0.91 0.74 1.12
101-150 0.12 0.11 1.27 1 0.26 1.3 0.92 1.38
>150 -0.02 0.11 0.038 1 0.86 0.98 0.79 1.23
Number of people with 0.01 0.03 0.09 5 0.77 1.01 0.95 1.07
whom the participant lived
with during the lockdown
The respondent’s house 0.05 0.13 0.15 1 0.69 1.05 0.82 1.35
has a garden
Professional condition
Job loss during the —0.04 0.08 0.29 1 0.60 0.96 0.83 1.1
lockdown
Work in direct contact with 0.03 0.08 0.16 1 0.69 1.03 0.89 1.20
the public during the
lockdown
Estimate E.S. Wald el p OR 95% C. I.
Lower Upper
COVID-19 related data
The respondent has lost -0.11 0.16 0.46 1 0.50 0.90 0.66 1.28
loved ones
The respondent was in 0.21 0.13 2.90 1 0.09 1.24 0.97 1.58
quarantine
(Continued)
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TABLE 2 | Continued

Estimate E.S. Wald gl P OR 95% C. I.
Lower Upper
The respondent was 0.38 0.39 0.95 1 0.33 1.47 0.68 3.16
infected with the
coronavirus
The respondent had —0.01 0.1 0.02 1 0.90 0.99 0.80 1.22
someone close infected
Changes in the frequency Decreased 20.97 2 <0.001
of the face-to-face
relationship
Stable 0.61 0.14 18.26 1 <0.001 1.84 1.39 2.43
Increased 0.27 0.13 4.02 1 0.045 1.31 1.01 1.69
Changes in the frequency Decreased 12.45 2 0.002
of online relationship
Stable —0.53 0.16 11.53 1 0.001 0.59 0.44 0.80
Increased —0.36 0.15 5.83 1 0.02 0.70 0.52 0.94
Mental health data
Negative stress Normal 5.27 4 0.26
Mild 0.17 0.12 1.85 1 0.17 1.18 0.93 1.50
Moderate -0.13 0.12 117 1 0.30 0.88 0.69 1.11
Severe —0.04 0.14 0.07 1 0.79 0.96 0.73 1.27
Extremely severe 0.002 0.19 0.001 1 0.99 1.00 0.70 1.44
Anxiety Normal 56.08 4 <0.001
Mild 0.47 0.14 12.13 1 <0.001 1.59 1.28 2.09
Moderate 0.56 0.1 27.67 1 <0.001 1.75 1.42 2.16
Severe 0.52 0.15 12.44 1 <0.001 1.68 1.26 2.25
Extremely severe 0.97 0.14 46.93 1 <0.001 2.60 2.00 3.48
Depression Normal 75.21 4 <0.001
Mild 0.64 0.11 31.53 1 <0.001 1.90 1.52 2.37
Moderate 0.78 0.12 46.07 1 <0.001 2.18 1.74 2.74
Severe 1.06 0.15 51.93 1 <0.001 2.87 2.16 3.83
Extremely severe 117 0.16 52.48 1 <0.001 3.23 2.35 4.43

Surprisingly, negative stress symptoms did not predict MD in
our study. This result is in contrast with previous studies that
indicated a generally high level of distress in probable MDers
compared to non-MDers (Bigelsen et al.,, 2016). This finding
could be partially explained by the fact that during the same
period, the Italian population at large reported a high level of
distress (Cellini et al., 2020; Moccia et al., 2020; Schimmenti
et al., 2020a). Therefore, COVID-19-related contextual factors
might have suppressed the significant differences between the two
groups of participants.

Interestingly, contrary to our expectations, we found that
stable or increased face-to-face relationships and a decreased
frequency of online contacts during the COVID-19 lockdown
were positively linked with MD. These findings can be
interpreted in view of the peculiar characteristics of the pandemic
circumstances. During data collection, social relationships in the
physical world could represent a potential source of contagion
and, therefore, a source of anxiety, whereas online relationships
constitute a safe place to engage in meaningful ties with others
(Moore and March, 2020). Indeed, it could be argued that

some individuals who have been more exposed to the risks
of contagion may have displayed excessive absorption in their
fantasy world to shield their minds from dysregulated internal
states (Ferrante et al., 2020). Consequently, a vicious cycle
could evolve in which the withdrawal into an inner world, to
avoid the worries associated with the external upheaval, may
have contributed to further estrangement from online social
relationships and support. Hence, to understand maladaptive
outcomes during an enforced social distancing period such as
the COVID-19 lockdown, it is important to distinguish between
different dimensions of social experience (i.e., face-to-face vs.
online social relationships) allowing us to understand the effects
that relational variables can have on MD. Consistent with our
findings, Somer et al. (2019b, p. 104) already found that the
MD acts as a “protective bubble” for some MDers who utilize
it to isolate themselves from the external world (Bigelsen and
Schupak, 2011). Moreover, the Italian study by Schimmenti et al.
(2020c) suggested that detachment, characterized by withdrawal
from other people and avoidance of intimate relationships, was
a relevant personality feature of MDers. Thus, individuals with
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probable MD who display this personality feature may have been
dissuaded from safely maintaining online social relationships
during the COVID-19 lockdown.

As with every research, the present study comes with
several limitations. Although our sample size was large, we
again acknowledge that our findings are not representative
of the entire Italian population. Two main reasons prevent
generalizability: first, we employed a convenience snowball rather
than a representative method of sampling. We have therefore
not defined a priori a minimum number of administrations
but only the period useful for the compilation. In fact, our
sample included mostly young female adults who are more likely
to participate in online surveys (Dillman, 2000). Furthermore,
at the time of data collection, a large majority of participants
(65.5%) lived in northern Italy, which was a geographical area
much more affected by the health emergency than the rest of
Italy. This could have led us to overestimate the detrimental
psychological effects of the COVID-19 lockdown among the
general population in Italy. Second, readers should consider the
possibility of potential false positives in our data associated with
the screening procedure we adopted. In this study, we used a
measure empirically known for its good sensitivity and specificity
(Schimmenti et al., 2020c). However, we did not administer
the diagnostic “gold standard” structured clinical interview for
MD proposed by Somer et al. (2017b). However, the urgent
need to complete our data collection in this unfunded study
during the time-limited lockdown prevented the interviewing of
1,082 participants.

Additionally, the utilization of self-report measures may
have contributed to a response bias. Nevertheless, the tools we
used have previously displayed good psychometric properties
in worldwide research. Furthermore, due to the cross-sectional
nature of the study design, causal inferences cannot be made.
Specifically, MD changes during the COVID-19 lockdown
were not assessed due to the unpredictable nature of this
event and budget limitations. Moreover, retrospective self-
reported diagnoses about MDers’” condition before the COVID-
19 lockdown were not included in this study because they
were deemed to be too biased in several studies, especially
for mood and anxiety disorders (e.g., Lobato et al., 2012).
Hence, we were unable to determine the specific impact of this
context on MD levels. Moreover, our cross-sectional data do
not allow us to determine whether MD was a dysfunctional
coping strategy already used before the COVID-19 lockdown.
Longitudinal studies are needed to confirm our findings and
to unravel any effects attributable to environmental factors or
individuals’ pre-existing psychopathology. Specifically, future
studies should include a non-lockdown in-depth assessment of
MDers to longitudinally evaluate the specific role played by social
restriction measures on their psychological functioning.

Notwithstanding these drawbacks, our cross-sectional
findings revealed that beyond the distressing effect of the
COVID-19 lockdown on the general population, vulnerable

individuals, such as probable MDers, may have suffered
from psychiatric symptoms that have probably gone beyond
the predictable annoyance and distress to be expected in a
community sample. Specifically, concerns about contagion
or infecting others during the COVID-19 outbreak might
exacerbate the tendency of MDers to withdraw into their
inner worlds, worsening their mental state and estranging
themselves even further from available online social support.
Consequently, our findings imply the potential usefulness of
Internet-based support platforms for individuals with MD
during times of crisis that may require self-isolation. Such
emergencies may include natural and environmental disasters,
war, and terrorism. These kinds of online platforms should aim
at establishing and promoting important coping resources such
as enhanced relational security and connectedness. Moreover,
from a clinical point of view, we believe that prevention and
tailored interventions for MDers should take into account the
relationship between social isolation, depression, and anxiety,
variables that we suggest are potential triggers and facilitators of
the disorder.
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The COVID-19 outbreak has placed extraordinary demands upon healthcare systems
worldwide. ltaly’s hospitals have been among the most severely overwhelmed, and as
a result, Italian healthcare workers’ (HCWs) well-being has been at risk. The aim of
this study is to explore the relationships between dimensions of burnout and various
psychological features among Italian healthcare workers (HCWSs) during the COVID-19
emergency. A group of 267 HCWSs from a hospital in the Lazio Region completed
self-administered questionnaires online through Google Forms, including the Maslach
Burnout Inventory (MBI), Resilience Scale, and Intolerance of Uncertainty Scale Short
Form (IU). Cluster analysis highlighted two opposite burnout risk profiles: low burnout
and high-risk burnout. The high-risk group had lower resilience and greater difficulties
in tolerating the uncertainty than the low-burnout group. A set of general linear models
confirmed that both IU subscales, prospective and inhibition, moderated the relationship
between resilience and burnout (specifically in the depersonalization dimension). In
conclusion, the results showed that individual levels of resilience and one’s ability to
tolerate uncertainty have been significant factors in determining the impact of the
COVID-19 emergency on HCWs. The use of emotional strategies that allow individuals to
stay in a critical situation without the need to control it appears to protect against burnout
in these circumstances.

Keywords: COVID-19, healthcare workers, resilience, burnout, tolerance of uncertainty

INTRODUCTION

The World Health Organization (WHO) declared COVID-19 as a pandemic on March 11, 2020,
when infections and deaths began to increase exponentially worldwide. The first cases were
reported during December, 2019, in Wuhan, China (World Health Organization, 2020); Italy was
the next country to experience a severe impact. As of December, 2020, the situation continues to
deteriorate, with the World Health Organization (2020) receiving reports of 66,422,058 confirmed
cases of COVID-19 worldwide, including 1,532,418 deaths. Previous studies of epidemics and
quarantine suggest that such an extraordinary event will have long-term effects on mental health
(Maunder et al., 2006; Kisely et al., 2020).
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Now nearly a year into its impact, COVID-19 has been
having a tremendous impact on the quality of life for the
Italian population. The nature of individual experience of the
pandemic for Italians has varied depending in part on socio-
demographic factors, with women and those with previously
diagnosed medical conditions bearing a particularly intense
burden (Epifanio et al., 2021). The mental state of the Italian
population has been severely tested, and multiple studies have
found a marked increase in psychological symptoms in the non-
clinical population. Furthermore, the incidence of high mortality
in Italy has considerably aggravated the situation by perpetuating
the traumatic dimension of grieving (Bruno et al., 2020; Forte
et al.,, 2020; Mariani et al., 2020; Castellini et al., 2021; Velotti
etal., 2021).

Correspondingly, the Italian National Health System received
a severe blow with personnel infected and lost. Healthcare
workers (HCWs) were the first to experience this unprecedented
situation of exposure to this newly identified, contagious, and
serious illness and to care for the individuals who were suffering
from it. In the epicenter in the Lombardy region, they very
quickly began presenting with symptoms of stress, depression,
and burnout (Rapisarda et al., 2020). At the end of June, 2020,
Istituto Superiore di Sanita (ISS; Italy’s higher institute of health)
reported that 29,476 HCWs had been infected with COVID-19,
which was 12.3% of the national total of 240,578 people. From
the beginning of the pandemic to November, 233 doctors died
from COVID-19; this data is continuously updated day by day.
Since June, almost 90% of infected people in Italy have been
concentrated between hospital (70.9%) and local (18.5%) settings,
while the remaining 10.6% is divided between nursing homes,
residences for the elderly, and other residential or outpatient
care settings. The average age of infected individuals in Italy is
58.6 years; the most affected group, with a percentage of 30%,
is between 60 and 69. Beyond the personal risks that HCWs are
facing, they are a potential vehicle for the spread of COVID-19
(Anelli et al., 2020; Di Monte et al., 2020; Istituto Superiore di
Sanita, 2020; Galbraith et al., 2021).

During the pandemic, lockdown rules have required people
to reduce social interaction in order to reduce the possibility
of new infections, but HCWs have been required to continue
with their daily activities. While performing intensely challenging
work, they have faced concerns about family members becoming
infected and have been limited in their ability to find comfort
among family members who may be unable or unwilling to see
them due to infection concerns (Marchetti et al., 2020). Due
to the exponential increase in the demand for healthcare, they
face long work shifts, often with few resources and precarious
infrastructure (Kisely et al., 2020; Shigemura et al., 2020) and with
the requirement of wearing personal protective equipment (PPE)
that may cause physical discomfort and difficulty breathing.
Moreover, many HCWs were unprepared to carry out clinical
interventions for patients infected with a new virus, about which
little is known and for which there are no well-established clinical
protocols or treatments (Di Monte et al., 2020). A substantial
percentage of healthcare staff reached the cutoff values for mental
disorder concerns related to distress, depression, and anxiety.
The higher the incidence of COVID-19 is, the more stressed the

healthcare workers have felt (Barello et al., 2020; Chen et al., 2020;
Di Tella et al., 2020; Xiao et al., 2020).

Burnout, a state of depleted psychological resources, is a
strong consequence of chronic exposure to stress for HCWs
(Kumar, 2016; Callahan, 2019). Risk factors for clinician burnout
include stressful professional experiences, increased work load,
reduced quality of work, social isolation, and younger age and
career stage (Murali et al., 2018). The consequences of burnout in
clinicians are important both in terms of personal well-being and
patient care. Burnout has been associated with a predisposition
to depression and anxiety, substance abuse, increased risk of
medical errors, and poor clinical decision-making (Lapa et al.,
2017). In the context of the COVID-19 pandemic, HCWs will
deal with traumatic patient experiences and the unexpected loss
of family, friends, and colleagues. These critical events contribute
to the psychological distress clinicians will face in the COVID-19
health crisis. Several studies carried out during the initial spread
of COVID-19 analyzed the risk factors of job satisfaction and
mental health symptoms on health workers, showing interesting
cultural differences among countries. In the USA, the findings
showed that burnout levels among physicians were moderate;
the critical variable was job satisfaction. No specific differences
emerged for gender or marital status among physicians. However,
younger physicians showed less burnout than older physicians. In
China, an interesting result has been found related to individuals’
proximity to the epicenter of COVID-19 spread and burnout.
In fact, Zhang et al. (2020a) found a strong correlation between
nearness to the epicenter and level of burnout among working
adults. Their results suggest that a ripple effect or a typhoon
eye effect dominates, depending on an area’s distance from the
epicenter. The high burnout level result strictly correlated to
low distance of maximum COVID-19 diffusion. However, in
Turkey, Dinibutun (2020) found a different result—burnout
levels among physicians who were actively involved in the fight
against COVID-19 were lower than the burnout levels of the
physicians who were not actively involved. In Spain, HCWs in
the areas with a higher number of cases showed a higher degree
of stress globally. Workers who had been in contact directly with
COVID-19 patients, like those working in respiratory medicine
and those with family exposure, were predominant among the
most highly stressed individuals (Portero de la Cruz et al., 2020;
Romero et al., 2020).

In Italy, HCWs reported relevant work-related psychological
pressure, emotional burnout, and somatic symptoms (Barello
et al., 2020; Marton et al., 2020). Professionals who are directly
involved in the care of patients with COVID-19 reported
significant work-related psychological pressure (Rapisarda et al.,
2020). Even in Italy, the impact of working in the epicenter
or with COVID-19 patients presented contrasting results. In
fact, Trumello et al. (2020) found no interaction effects between
working (or not) with patients affected by COVID-19 and
working (or not) in areas with a more severe diffusion of this
pandemic. In general, levels of emotional exhaustion appeared
higher than the norm, and the percentage of workers with
high levels of exhaustion was significantly higher than the one
found in other Italian samples before the COVID-19 outbreak
(Bressi et al, 2008) or in other healthcare settings during
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the SARS pandemic (Maunder et al., 2006). The research by
Marton et al. (2020) on Italian HCWs linked psychological
symptoms and burnout to primary emotions with a cognitive
component including a lack of perceived control, fear for patients
and for families, feeling alone, and anger. Stress and negative
emotions, together with the perceived difficulties in controlling
the situation, were related to mental health.

Previous researchers in pandemic situations have identified
specific variables considered likely to mediate stress responses.
These were as follows: confidence in support and training,
pandemic self-efficacy (ability to respond adaptively), social
support, and interpersonal problems (Kang et al, 2020).
Provision of assistance in developing practical competencies
to face the pandemic and provision of psychological support
can help to prevent psychological symptoms and increase job
satisfaction (Maunder et al., 2008; Aiello et al., 2011). Ramaci
et al. (2020) showed that stigma positively impacts fatigue
and burnout and negatively impacts satisfaction. They also
found that self-efficacy appears to relate more to the processes
of discrimination and satisfaction than to those of emotional
reaction (fear) and negative outcomes.

Given the severity of the COVID-19 pandemic and its
potential impact on HCWs, specific psychological interventions
have been and continue to be developed to provide support.
Specific emergency phone lines have been planned to handle
requests for psychological support in the United States (Feinstein
et al, 2020), as have online Balint support groups for
professionals in several countries as UK and Iran (Haude, 2020;
Kiani Dehkordi et al., 2020). The Chinese government has also
implemented strategies to reduce the psychological burden on
HCWs. These include psychological intervention teams, use of
shift duties, and online platforms with medical advice (Kang
et al., 2020). All research results demonstrated the importance
of regular screening of medical personnel involved in treating
and diagnosing patients with COVID-19, with particular focus
on stress, depression, and anxiety and provision of psychological
strategies for all front-line HCWs (Folkman and Greer, 2000;
Xiang et al., 2020). It is clear that the critical workers who provide
care during this pandemic are highly at risk in a situation with no
immediate resolution. The continuous pressure of a prolonged
traumatic situation has the capacity to put the entire health
system in crisis.

Aim
The general aim of this study was to explore burnout dimensions
among Italian HCWs during the COVID-19 emergency and
to evaluate their relationships with some psychological features
(resilience and intolerance of uncertainty). We also analyzed
the relationships between burnout and socio-demographic
characteristics (such as gender, age, marital status, and presence
of children) and some work characteristics (such as years of
experience and professional activities), which can—positively or
negatively—affect one’s level of work stress.

Moreover, we hypothesized that intolerance of uncertainty
would serve as a moderator in the relationship between resilience
and burnout, since the unpredictability of the COVID-19

TABLE 1 | Socio-demographic and work characteristics of the sample.

Mean N SD %
Age 45.170 11.990
Gender
Male 103 39
Female 164 61
Marital status
Single 86 32.21
Married/cohabiting 142 53.18
Separated/divorced/widower 39 14.61
Number of children 1.410 0.920
Work sector
Emergency group 114 43
Chronicity and services group 1563 57
Years of work experience 18.980 11.920

experience generated a great sense of uncertainty, especially in
hospital workplaces.

MATERIALS AND METHODS

Participants

The study examined HCWs from the Fatebenefratelli Hospital
in Rome between March 2020 and May 2020. Fatebenefratelli
Hospital was not a COVID-19-dedicated hospital at the time
of the observation, but it is an important birth center with
neonatal intensive care in the capital territory serving the entire
Lazio region.

The sample included 111 doctors, 88 nurses, 16 midwives, 6
psychologists, 26 laboratory technicians, and 20 administrative
workers, for a total of 267 participants. In order to reduce
the number of variables related to participants’ departmental
assignments, the HCWs were divided into two subgroups,
based on their assignment to emergency services or to the
chronicity management and technical services of the hospital.
Table 1 reports the socio-demographic and work characteristics
of the sample.

Procedure

The self-report questionnaires were made available online
through Google Forms. The hospital’s health management office
(Bioethics Service, Fatebenefratelli Hospital), after approving
the research protocol, urged employees to participate in the
study. The HCWs of different services accepted voluntarily
and completed the informed consent and the privacy policy
disclosure before beginning the questionnaires. Data collection
was anonymous. The study was carried out in accordance
with the code of ethics of the World Medical Association
(Declaration of Helsinki) for experiments involving humans.
Ethical approval was granted by the ethics committee of the
Department of Dynamic and Clinical Psychology and Health
Studies of Sapienza University.
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Measures

Socio-Demographic and Work Characteristics

The self-administered questionnaire collected data on
demographic variables (age, gender, marital status, and number
of children) and on characteristics of HCWSs professional
activities (hospital department in which the participant works
and years of work experience).

Maslach Burnout Inventory

The questionnaire adopted in this study to measure burnout is
the Italian validation of the Maslach Burnout Inventory (Maslach
et al,, 1986; Sirigatti and Stefanile, 1993; MBI), composed of
22 items with a Likert scale from 0 (never) to 6 (daily). It
defines burnout in three dimensions: emotional exhaustion (EE),
depersonalization (DP), and personal accomplishment (PA). EE
represents the depletion of one’s emotional resources (e.g., “I
feel used up at the end of workday”). The dimension of DP
involves viewing coworkers and clients as dehumanized objects
instead of people (e.g., “I feel I treat some patients as if they were
impersonal objects”). Finally, PA reflects feelings of competence,
productivity, and successful achievement in ones work (e.g., “I
feel ’'m positively influencing other people’s lives through my
work”). For this dimension only, a high score indicates low
burnout level. In this study, Cronbach’s alpha was satisfactory for
all subscales: EE (o« = 0.92), DP (o = 0.80), and PA (@ = 0.79).

Fourteen-ltem Resilience Scale

The 14-item Resilience Scale (RS-14) used in this study is an
assessment (Wagnild, 2009) derived from the original Resilience
Scale (Wagnild and Young, 1993) that is widely used in literature.
Respondents were asked to state the degree to which they agree
or disagree with each item on a 7-point Likert-type scale from
1 (strongly disagree) to 7 (strongly agree). In this research, we
adopted the Italian version (Callegari et al.,, 2016; Cronbach’s
alpha = 0.89).

Intolerance of Uncertainty Scale Short Form

The Italian validation of the Intolerance of Uncertainty Scale
Short Form (IUS; Lauriola et al., 2016) is composed of 12 items
measured on a Likert scale from 1 (not at all agree) to 5 (totally
agree). In this questionnaire, uncertainty is conceptualized as a
psychological stressor that can threaten an individual’s capacity
to cope effectively with situations when there is little or no
information. The IUS has two scales: prospective IU and
inhibitory IU. The prospective scale measures both the desire for
predictability and an individual’s active engagement in seeking
information to increase certainty. The inhibitory scale reflects
avoidance of uncertainty and paralysis in the face of uncertainty.
In this study, Cronbach’s alpha was 0.86 for prospective IU and
0.91 for inhibitory IU.

Data Analysis

The statistical analyses were conducted using the Statistical
Package for Social Science (SPSS) version 25 for Windows (IBM,
Armonk, NY, USA). Data were reported as frequencies and
percentages for discrete variables and as means and standard
deviations for continuous variables.

As a first step, in order to describe burnout levels of the
sample, means and SD of the different MBI dimensions were
reported, and frequencies of low, medium, and clinical levels
were shown based on cutoff scores of the questionnaire. We also
conducted a cluster analysis, which enables the categorization
of participants on the basis of their profiles of responses on
a selected set of variables (dimensions on the MBI in this
case). This approach allows researchers to identify groups that
may not emerge via classical categorizations (i.e., low, medium,
or high), but that nevertheless occur and do have a meaning
for participants.

Afterwards, Pearson’s correlations were performed to
explore the association between burnout dimensions (emotional
exhaustion, depersonalization, and personal accomplishment)
and psychological features (resilience and intolerance of
uncertainty). Even the groups identified by the cluster analysis
were compared on psychological variables and on socio-
demographic and work characteristics, through one-way
ANOVAs for continuous variables (intolerance of uncertainty
and resilience levels, age, number of children, and years
of work experience) and chi-square analysis for categorical
variables (gender, marital status, emergency vs. chronicity, and
services groups).

The relationships between burnout and demographic
variables, such as between burnout and characteristics of HCWs’
professional activities, were also analyzed using Pearson’s
correlation analysis for continuous variables (age, number of
children, and years of work experience) and one-way ANOVAs
for categorical variables (gender, marital status, emergency
vs. chronicity, and services operators; in these cases, burnout
dimensions were used as dependent variables).

Finally, in order to analyze whether intolerance of uncertainty
had a moderating effect on the relationship between resilience
and burnout, several general linear models were tested to
verify principal effects and interactions between resilience
and intolerance of uncertainty—total and factor scores—
(as covariates) on the different dimensions of burnout (as
dependent variables).

RESULTS

Burnout—Levels and Profiles

Means and SD of the dimensions evaluated are reported in
Table 2. Regarding MBI levels based on cutoff criteria, for
emotional exhaustion, 56% of the sample showed low levels, 24%
medium levels, and 20% high levels; for MBI depersonalization,
67% showed low levels, 26% medium levels, and 7% high levels,
whereas on MBI personal accomplishment, 44% showed low
levels, 32% medium levels, and 24% high levels.

In order to provide a description of burnout profiles
adhering to the specific research context, a hierarchical cluster
analysis using Wards method was run. We then adopted the
squared Euclidean distance to determine profiles of participants
according to their z scores on each subscale of the MBI (Hair
et al,, 2009; Berjot et al., 2017). The hierarchical cluster analysis
suggested a two-cluster solution as shown by the dendrogram.
The Bayesian index criterion (Schwarz, 1978) confirmed the
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TABLE 2 | Mean and SD for each dimension evaluated.

Mean SD
MBI emotional exhaustion 17.553 11.330
MBI depersonalization 4.261 4.576
MBI personal accomplishment 37.786 6.661
Resilience 79.407 10.591
IU prospective 10.865 5.304
IU inhibition 3.613 3.871
U total 14.391 8.130

MBI, Maslach Burnout Inventory; IU, intolerance of uncertainty.
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FIGURE 1 | Plot of means for each variable according to clusters. Cluster 1,
low burnout; cluster 2, high-risk burnout.

two-cluster solution, as the lowest value was observed for this
solution. In a second step, to validate the two-cluster solution, we
ran a k-mean cluster analysis on the numbers of clusters emerging
in the hierarchical cluster analysis (Blashfield and Aldenderfer,
1988; Ransom and Fisher, 1995).

As shown in Figure 1, cluster 1 (labeled “low burnout” profile,
N = 161) included healthcare personnel who had relatively
low levels of emotional exhaustion and depersonalization and
a higher level of personal accomplishment. Cluster 2 (“high-
risk burnout” profile, N = 97) included healthcare personnel
who had concomitantly high levels of emotional exhaustion and
depersonalization and low levels of personal accomplishment.

Means and SD for each dimension of the MBI scale according
to the clusters are reported in Table 3.

Burnout and Psychological Variables
Correlations between burnout dimensions, resilience,
intolerance of uncertainty are reported in Table 4.

Next, we ran a series of one-way ANOVAs and chi-
squares with clusters as independent variables. As shown in
Table 5, significant differences emerged in both resilience and IU
prospective and inhibitory. The high-risk burnout group showed
significantly lower levels of resilience (p < 00) and higher levels of
U prospective (p < 00) and inhibitory (p < 00) than the low-risk
burnout group. No differences between cluster groups emerged
based on socio-demographic and work variables.

and

TABLE 3 | Mean scores and standard deviations for each dimension of the MBI
scale according to clusters.

N Mean SD
Emotional exhaustion
Low burnout 166 —0.555 0.567
High risk of burnout 101 0.941 0.808
Depersonalization
Low burnout 166 —0.509 0.514
High risk of burnout 101 0.849 1.045
Personal accomplishment
Low burnout 166 0.453 0.712
High risk of burnout 101 -0.759 0.973

Burnout, Resilience, Intolerance of
Uncertainty, and Socio-Demographic/Work

Variables

One-way ANOVAs showed a higher level of MBI emotional
exhaustion (women: m = 19.11, SD = 12.05; men: m = 15.15,
SD = 9.75; F = 7.815, p = 0.006) and IU inhibition (women: m
= 4.24, SD = 4.13; men: m = 2.63, SD = 3.22; F = 11.25, p =
0.001) in women than in men; whereas, men showed higher levels
of resilience (women: m = 78.24, SD = 11.22; men: m = 81.09,
SD = 9.27; F = 4.315, p = 0.039). No differences were found
in psychological features based on marital status. Regarding the
characteristics of HCWs' professional activities, we compared
emergency operators vs. chronicity and services operators: a
higher level of MBI personal accomplishment was found in
emergency professionals than the other group (emergency group:
m = 38.94, SD = 5.95; chronicity/service group: m = 35.81, SD
=8.34; F = 4.18, p = 0.006).

Correlation analysis also showed a significant negative
correlation between the MBI depersonalization and age (r =
—0.22; p = 0.000) and years of work experience (r = —0.19; p =
0.003) and a significant (but weak) positive correlation between
MBI personal accomplishment and age (r = 0.16; p = 0.01). No
significant data emerged related to number of children.

Moderator Effect of Intolerance of
Uncertainty in the Relationship Between

Resilience and Burnout

Regarding the question of whether intolerance of uncertainty
may moderate the relationship between resilience and burnout,
results (see Table 6) showed a significant interactive effect of
intolerance of uncertainty (total score) and resilience on MBI
depersonalization (B = —0.23; t = —3.56; p = 0.00).

Specifically, another set of analyses—including resilience and
IU factors as covariates and MBI depersonalization as dependent
variable—showed a significant interactive effect of both IU
prospective x resilience (B = —0.26; t = —4.02; p = 0.00) and IU
inhibition x resilience (B = —0.16; t = —2.29; p = 0.02) on MBI
depersonalization (see Table 7). No significant results emerged
using MBI emotional exhaustion and personal accomplishment
as dependent variables.
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TABLE 4 | Pearson’s correlations between burnout dimensions, resilience, and intolerance of uncertainty.

Resilience IU prospective IU inhibition U total
MBI emotional exhaustion —-0.317* 0.264* 0.345" 0.330™
MBI depersonalization —0.355" 0.262* 0.299" 0.307*
MBI personal accomplishment 0.473* —0.102 —0.256™* —0.183**
**p < 0.01. MBI, Maslach Burnout Inventory; IU, intolerance of uncertainty. Relations between burnout, demographic variables, and characteristics of the professional activity.
TABLE 5 | One-way ANOVAs between cluster profiles on resilience and intolerance of uncertainty.
Low burnout High-risk burnout

Mean SD Mean SD F P df
Resilience 82.58 9.31 74.27 10.66 40.98 0.00 266
|U prospective 9.79 5.30 12.61 4.89 17.59 0.00 266
IU inhibitory 2.52 2.94 5.49 4.54 40.34 0.00 266
U, intolerance of uncertainty.

TABLE 6 | General linear models: principal and interactive effects of resilience and
intolerance of uncertainty (total score) on burnout dimensions.

B t P
MBI emotional exhaustion
Resilience —-0.274 —4.511 0.000
IU total 0.281 4.728 0.000
Resilience x IU total —-0.078 —1.141 0.255
MBI depersonalization
Resilience —0.334 —5.736 0.000
U total 0.246 4.312 0.000
Resilience x IU total —-0.232 —3.56 0.000
MBI personal accomplishment
Resilience 0.435 7.613 0.000
IU total —0.101 —1.803 0.073
Resilience x IU total —0.082 —1.273 0.204

U, intolerance of uncertainty.

TABLE 7 | General linear models: principal and interactive effects of resilience and
intolerance of uncertainty (factor scores) on MBI depersonalization.

B t P

MBI depersonalization

Resilience —0.360 —6.356 0.000
|U prospective 0.270 4.766 0.000
Resilience x IU prospective —0.261 —4.018 0.000
MBI depersonalization

Resilience —0.324 —5.308 0.000
IU inhibition 0.162 2.671 0.008
Resilience x IU inhibition -0.159 —2.291 0.023

U, intolerance of uncertainty.

The COVID-19 outbreak has placed extraordinary demands
upon healthcare systems worldwide. Italy is among the most
severely impacted nations in terms of hospital patient overload,
and its healthcare workforce struggles to cope with challenges
that can threaten their well-being. The physical and psychological
well-being of our HCWs are being tested as patient loads
continue to increase and their fellow co-workers become infected
with COVID-19, contributing significantly to burnout among
healthcare workers (Patti et al., 2018; Barello et al., 2020; Di
Monte et al., 2020). HCWs are also enduring significant social
stigma, as they are viewed as potential transmitters of COVID-
19 and therefore isolated from others (Ramaci et al., 2020).
This increase in workload in the dangerous atmosphere of this
pandemic has caused declining mental health among HCWs
(Ayanian, 2020; Blekas et al., 2020; Lai et al., 2020; Luo et al.,
2020; Marton et al., 2020; Nochaiwong et al., 2020; Pappa et al.,
2020; Romero et al., 2020; Trumello et al., 2020). Thus, it is
imperative that we understand the health-related consequences
of the COVID-19 outbreak on HCWs to employ productive
strategies to care for their mental health (Feinstein et al., 2020;
The Lancet, 2020).

The general aim of this study is to explore the relationship
between burnout dimensions and some psychological features,
such as resilience and intolerance of uncertainty, among Italian
healthcare workers during COVID-19 emergency.

Regarding burnout levels, in contrast to Barello et al
(2020) that reported a large percentage of Italian healthcare
professionals with high scores in at least one of the MBI
domains, in our study, only 20% of the sample had high
levels of emotional exhaustion and 7% had high levels of
depersonalization, whereas 44% of the sample showed high levels
of personal accomplishment. HCWs still seemed to be capable
of finding some gratification from their jobs, which may be
considered as a relevant protective factor for the professionals’
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mental health, as demonstrated in previous studies (Zwack and
Schweitzer, 2013; Bonetti et al., 2019). These results can be seen as
part of controversial results of the impact of being in an epicenter.
The hospital examined was neither a frontline treatment center
for COVID-19 nor was it in the epicenter region, but it was still
open for all other pathologies for a significant catchment area
and for neonatal emergency care for nursing. Our results seemed
consistent with previous findings that burnout is less common
farther from the epicenter. However, numerous organizational
changes had impacted the hospital, including the displacement
of staff to other centers and the reduction of access due to the
interruption of outpatient activities. The HCW's were therefore
not particularly busy with the management of the pandemic,
and this paradoxically may have had a frustrating effect, so that
those who were most involved in the emergency (but not in an
area with higher rates of contagion) reported higher personal
accomplishment. In fact, the “emergency group” expressed more
feelings of competence, productivity, and successful achievement
in one’s work than the “service operators.” These results can be
compared to Dinibutun (2020) that detected lower gratification
in HCWs far from the frontline. This result is consistent with
the Karasek’s Demand-Control theory model. According to this
model, HCWs with higher level of job strain and greater decision-
making responsibilities were found to be significantly more
empowered, more committed to the organization, and more
satisfied with their work, with lower levels of illness (Theorell and
Karasek, 1996). In other words, HCWs not directly involved in
the active and containing strategy of the virus presented greater
stress and less control of their activities, reducing their chances
of receiving gratification and dealing with the stress that the
situation of uncertainty created.

Moreover, consistent with other literature (e.g., Blekas et al.,
2020; Zhang et al., 2020b), burnout was more prominent in
women than in men, whereas resilience was higher in men than
in women. Age and years of work experience were negatively
correlated with MBI depersonalization: probably, differently
from other conditions, in the pandemic situation, experience
played a protective role against the risk of dehumanization. These
results are coherent with results from Spain where seniority was
shown to be a protective factor (Romero et al., 2020).

In order to overcome the classical categorizations of
participants based on cutoff scores identified in generic
conditions, a cluster analysis was conducted on the MBI
dimensions to identify groups with characteristics specifically
related to the context examined (Berjot et al, 2017). This
allowed for the identification of specific at-risk groups, which
may enable the selection and deployment of specific prevention
and intervention programs (Clatworthy et al, 2005). Two
groups emerged, with opposite characteristics, namely, “low
burnout” (low depersonalization and emotional exhaustion and
high personal accomplishment) and “high-risk burnout” (high
depersonalization and emotional exhaustion and low personal
accomplishment). In contrast with the study of Di Monte
et al. (2020) examining general practitioners, in which a third
intermedial group emerged (with moderate burnout), our sample
seemed to be split in two extreme groups. These two groups did
not differ on socio-demographic and work-related variables, but

the high-risk burnout group showed lower resilience levels and
higher difficulties in tolerating uncertainty than the low-burnout
group. Specifically, workers with a profile at risk of burnout
presented both a tendency to desire predictability and an active
engagement in seeking information to increase certainty, as well
as an attitude to avoid uncertainty and to be paralyzed in the face
of it. These data confirmed the previous correlation analysis, and
they are consistent with findings from Di Monte et al. (2020),
which reported a negative correlation between burnout and the
ability to tolerate uncertainty. Results from a study by Shacham
etal. (2020) of dentists and dental hygienists seem relevant to our
findings as well. It may be that the between subjective overload
and psychological distress could be clarified by KaraseK’s work
demand-control-support model that claims individuals with low
levels of control (along with social anxiety) are characterized by a
state of confusion. It’s likely that dental workers are struggling
with a higher-than-normal degree of isolation, which prevents
teamwork, where the unpredictable situation and unfamiliar
scenarios had a strong impact on emotional distress and raised
psychological defenses.

The splitting results of the cluster analysis could also indicate
an effect in this population of the COVID-19 impact. The result
of the cluster analysis, seen in relation to the data on resilience
and uncertainty management, shows how the population reacted
in facing the pandemic, increasing the fork between the risk
group and the burnout-resilient group. In other words, those who
were probably already in a condition of work fatigue and less
personal gratification experienced the impact of the pandemic by
increasing their symptomatic responses. Meanwhile, those who
were more resilient and more gratified took this as an opportunity
to fight the virus and cope with the situation more effectively.
In this sense, the hypothesized middle groups emerged in other
studies have been polarized in two more extreme reactions.

Moreover, in this condition, an individual’s ability to stay in
the critical situation without needing to control it and without
feeling anguish in the face of uncertainty can serve as a protective
factor for health. These specific characteristics can be used as
indications for differentiated interventions in support of HCWs,
focusing on specific individual features and pandemic reaction
patterns. Strengthening individual skills is even more relevant in
conditions in which the organizational level is not controllable,
since, as in the case of the current pandemic, it is also in a
phase of crisis and reorganization. The protective role of the
ability to tolerate uncertainty is also highlighted by the interactive
effect that this variable has shown with resilience in predicting
burnout, in particular depersonalization. Highlighting individual
resource factors, and supporting these resources through focused
psychological interventions, prevents not only workers’ distress
but also the consequences of professional stress on work quality
and on their relationships with patients.

There are several limitations inherent in the present study.
First, the use of self-report questionnaires through online
platform may have affected the collected data. At the time of data
collection, it was not possible to recruit participants in person and
have the measures administered by a clinician.

Also, since the COVID-19 pandemic affected regions of Italy
in different ways, it would be interesting to have a larger sample
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from a wider geographic area to be able to verify whether the
relationships between burnout and psychological characteristics
are different depending on the severity of the health emergency
in a given area. This is especially true because the study was
conducted out of epicentral area.

A third limitation involves the absence of a control group,
which would be useful in future investigations for performing
comparative analysis with staff of COVID-19 hospitals, rather
than general practitioners. The analysis was conducted in a
general hospital facility that was not specifically focused on
COVID-19 interventions.

In addition, long-term follow-up to collect further data on
HCWS’ health status would help to verify the predictive role of
burnout on the long-term psycho-physical health of participants.

In conclusion, HCWs who are dealing with the current
emergency in healthcare settings are the pillars of the COVID-19
epidemic response. It is therefore essential to invest as much
as possible to protect their physical and mental health.
Implementing psychological support resources to help those
who are tackling the emergency on a daily basis and ensuring
their continued availability when the emergency is over can
improve coping skills and promote personal empowerment.
Focusing interventions, both training and psychological support,
on enhancing resilience and the ability to act in conditions of
uncertainty without needing to establish control could help to
provide concrete suggestions to direct actions for our HCWs.
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As was previously known, pediatric medical staff in China faced several hurdles including
high occupational risk, multiple contradictions, heavy workload, and long working hours.
After the outbreak of 2019 novel coronavirus, facing the overload of work and the
potential risk of infection, pediatric medical workers may be under great psychological
pressure. The purpose of this article was to call attention to the impact of the epidemic
on the mental health of Chinese pediatric workers, and developing psychological
intervention program that are tailored to them. The experiences from this public health
emergency should inform the efficiency and quality of future crisis intervention of the
Chinese government and authorities around the world.

Keywords: mental health, pediatric medical workers, COVID-19, epidemic, China

INTRODUCTION

The outbreak of the coronavirus disease 2019 (COVID-19) that started in Wuhan, China, in
December 2019, quickly spread across the whole country and has attracted worldwide attention. To
quickly control the epidemic and save the lives of infected patients, Chinese medical workers have
been extremely busy working hard over the past 1 year and have made great sacrifices. However,
according to incomplete statistics, up to now, more than 3,380 medical staff from 476 medical
institutions in China have been infected with novel coronavirus [Bureau for Disease Control and
Prevention (BDCP), 2020].

Due to the dangerous epidemic situation, medical resources were once very tight. Facing
overwork, frustration, isolation, a lack of contact with their families and other stressors, medical
staff have been exhausted and borne enormous pressure, most of them have experienced anxiety,
depression, insomnia, denial, anger, fear, and other related negative emotions during the epidemic
(Kang et al., 2020a). Therefore, psychological crisis intervention has become another important
task in the fight against COVID-19. The Chinese government incorporated psychological crisis
intervention into the overall efforts for epidemic prevention and control, and the National Health
Commission of China published a national guideline for psychological crisis intervention for
COVID-19 on January 27, 2020 [National Health Commission of the People’s Republic of China
(NHCPRC), 2020]. However, the psychological intervention for pediatric medical staff has not
attracted the attention of the government and relevant departments because of the relatively low
incidence in children. Thus far, there is no relevant report on the protective measures for the mental
health of pediatric medical workers.
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Here, we list three important reasons for calling on the
relevant departments to pay attention to the psychological
intervention of pediatric medical workers during and after
the epidemic. First, according to the “White Paper on The
Current Situation of Pediatric Resources in China,” issued by
the pediatric branch of Chinese Medical Association [Pediatric
Branch of Chinese Medical Association [PBCMA], and Paediatric
Branch of Chinese Medical Doctor Association [PBCMDA],
2017], the number of pediatric medical staff in China is
seriously insufficient, one pediatrician must serve more than
2,000 children (Li et al., 2017), and they usually are associated
with high occupational risk, conflicts between doctors and
patients, heavy workload, long working hours, low pay, and
other negative factors. It can be seen that Chinese pediatric
medical staff are under greater mental pressure than those in
other developed countries. These pediatric staff members have
suffered a higher incidence of physical violence and psychological
pressure than other Chinese medical workers (Li et al., 2017).
Second, respiratory disease is one of the most common pediatric
diseases, 73.11% of pediatric outpatients in China are inclined
to respiratory disease (Xiong et al.,, 2017). However, it is very
difficult to distinguish COVID-19 from common respiratory
disease in the early stage. With students gradually returning to
school, the chance of cross-infection among children increased.
As a result, common respiratory disease showed a small outbreak
trend in the early stage of returning to school. Furthermore,
parents expressed more anxiety and panic than usual once
children had fever, cough, and other symptoms. A single
center study in China showed that 25.7% of parents in the
pediatric outpatient had anxiety symptoms, especially, women
and people over the age of 50 showed higher anxiety (34.8
and 54.1%, respectively) (Li and Wu, 2021). Although the
morbidity of COVID-19 in children was not high, the above
behaviors indirectly brought an increased workload, a high
risk of infection and psychological distress to pediatric medical
workers who bore new psychological pressure again. Third, it was
reported that the health-related quality of life of pediatric medical
workers declined during the COVID-19 epidemic (Huang et al.,
2020), 10.3% of respondents represented moderate or severe
psychological impact, and 4.0% showed severe anxiety symptoms
(Zhang et al., 2020), which was higher than the general Chinese
population prevalence of severe anxiety symptoms (2.3%) during
the epidemic (Wang S. et al., 2020). Also, our investigation (Liu
et al., 2020) found that depression (14.8%) and anxiety (18.3%)
were present to varying degrees among pediatric medical workers
across the country. By contrast, 11.0 and 12.2% of participants
had depression symptoms and anxiety symptoms, respectively in
the general Chinese population during the COVID-19 epidemic
(Wang S. et al, 2020). Moreover, the rate of depression in
pediatric medical staff (14.8%) was even higher than that in
general medical staff (12.10%) (Liu et al., 2020; Lu et al., 2020).

In conclusion, timely psychological intervention for pediatric
medical workers is very urgently needed. Although victory
has been declared against the initial stage of the COVID-19
epidemic in China, the psychological stress and trauma suffered
by pediatric medical staff in this epidemic will not disappear
immediately with the end of the epidemic. Those who performed

epidemic-related tasks are at risk of experiencing posttraumatic
stress disorder symptoms, which have been proved in similar
international outbreaks in recent years, such as severe acute
respiratory syndrome (SARS) in 2003 (Chong et al., 2004), Ebola
virus disease (EVD) in 2014 (Shultz et al., 2015), and Middle
East respiratory syndrome coronavirus (MERS-CoV) in 2015
(Lee et al., 2018). Therefore, we call for the relevant departments
to carry out extensive research on the psychological status of
pediatric medical workers, as well as targeted psychological
interventions, which mainly cover the following several areas.
First, formulating psychological intervention guidelines for
below high-risk pediatric medical workers, and carrying out
targeted psychological intervention. According to the previous
studies, those who had high education (master and above), senior
titles or aged between 30 years old and 60 years old were prone
to psychological problems (Huang et al., 2020; Liu et al., 2020).
Compared with nurses, doctors suffered from more stress due to
first physical examination and medical decisions (Huang et al.,
2020). Meanwhile, those who had been exposed to confirmed
or suspected COVID-19 patients or worked in Hubei province
faced a greater psychological burden (Huang et al., 2020; Liu
et al., 2020). These pediatric medical staff whose hospitals did
not have fever clinics and isolated observation areas experienced
lower health-related quality of life (Huang et al., 2020). Second,
a psychological intervention medical team should be built to
provide face-to-face psychological counseling and various group
activities for medical workers with moderate and severe mental
disorders, who than those with subthreshold and mild mental
distress are more eager to receive one-on-one assistance or
group psychotherapy from psychologists or psychiatrists (Kang
et al., 2020b). Third, psychological interventions should provide
various psychological self-help brochures or media publicity to
release stress. A study found that medical staff with subthreshold
and mild psychological disturbances preferred to these methods
to rescue themselves, and were willing to use these skills to
help others (Kang et al., 2020b), which have been proven to be
beneficial to their later mental health (Maunder et al., 2006).
Fourth, it is necessary to establish a psychological assistance
hotline and online mental health services which could provide
guidance and supervision to solve psychological problems.
Online consulting is an effective way to reduce the risk of
face-to-face contact because of providing initial screening for
those who need face-to-face counseling, and is applicable to
medical staff of various departments (Geoffroy et al.,, 2020).
Fifth, training on the knowledge of protective measures against
COVID-19 can be arranged for parents and children to relieve
their anxiety and prevent COVID-19 infection. Some studies
showed that the mastering of preventive measures (e.g., wearing
masks, hand hygiene) was related to lower levels of stress,
anxiety and depression (Wang C. et al., 2020), meanwhile, the
understanding of knowledge of COVID-19 was associated with
reduction of psychological disorders (Gali¢ et al., 2020). Sixth,
online medical services and outpatient appointment systems
should be optimized to alleviate the aggregation of pediatric
outpatients. During the peak of the COVID-19 epidemic, online
medical services were feasible for pediatric rehabilitation and
non-emergency pediatric patients, which could reduce the risk of
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cross-infection and the waste of medical resources (Tanner et al.,
20205 Yang et al., 2021), and online appointment systems could
save patients’ time and improve patients’ satisfaction (Cao et al.,
2011). Seventh, hospital security staff can be made available
to be sent to help deal with uncooperative patients. A study
from a pediatric outpatient in China found that some parents
refused their children to accept nucleic acid testing (10.39%) and
transfer to fever clinic (1.17%), asked for earlier access (4.43%)
(Li and Wu, 2021), which increased the incidence of conflicts
between doctors and patients. These measures to reduce the
psychological pressure of pediatric medical staff would have a
profound impact on the fight against the epidemic and partly
alleviate the current situation of pediatric medical resources
shortage in China. The experiences from this public health
emergency should inform the efficiency and quality of future
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Predicting the Severity of Symptoms
of the COVID Stress Syndrome From
Personality Traits: A Prospective
Network Analysis

Steven Taylor', Allan Fong' and Gordon J. G. Asmundson??

" Department of Psychiatry, University of British Columbia, Vancouver, BC, Canada, ¢ Department of Psychology, University
of Regina, Regina, SK, Canada

Psychological stress reactions to the COVID-19 pandemic are complex and
multifaceted. Research provides evidence of a COVID Stress Syndrome (CSS),
consisting of (1) worry about the dangerousness of getting infected with SARSCoV2
and coming into contact with infected surfaces, (2) worry concerning the personal
socioeconomic consequences of COVID-19, (3) xenophobic fears that SARSCOV2
is being spread by foreigners, (4) COVID-19-related traumatic stress symptoms (e.g.,
nightmares), and (5) compulsive checking and reassurance-seeking about COVID-19.
Little is known about how these symptoms are related to vulnerability and protective
personality factors. Based on data from 1,976 US and Canadian adults, we conducted a
prospective network analysis in which personality factors were initially assessed at Time
1 and then symptoms of the CSS were assessed at Time 2, 2.5 months later. Results
indicated that trait optimism and trait resilience were negatively associated with negative
emotionality, suggesting a modulatory (inhibitory) influence. Negative emotionality was
positively linked to the narrower traits of intolerance of uncertainty and health anxiety
proneness. These narrower traits, in turn, were prospectively linked to symptoms of
the CSS. Results suggest that the effects of broad personality traits (e.g., negative
emotionality, trait resilience) on symptoms of the CSS were mediated by narrower traits
such as the intolerance of uncertainty. Treatment implications are discussed.

Keywords: COVID-19, COVID Stress Syndrome, personality, intolerance of uncertainty, health anxiety, resilience,
negative emotionality, network analysis

HIGHLIGHTS

- Results support the concept of the COVID Stress Syndrome (CSS).

- Conducted a prospective network analysis of trait predictors of CSS.

- Trait optimism and resilience modulated the effects of negative emotionality on CSS.
- Negative emotionality was linked indirectly to the CSS via narrower traits.

- Intolerance of uncertainty and health anxiety proneness were directly linked to CSS.
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INTRODUCTION

The understanding of COVID-19-related distress has rapidly
evolved since the outbreak of the novel coronavirus. Initially,
COVID-19-related distress was conceptualized narrowly, as a
form of specific phobia (“coronaphobia”) or a similarly narrowly
defined anxiety-related phenomenon, whereas later research has
shown that COVID-19-related distress is far more complex
and multifaceted (Asmundson and Taylor, 2020). A growing
body of research provides evidence of what has been called a
COVID Stress Syndrome (CSS), which does not neatly fit into
existing DSM-5 diagnostic categories (Taylor et al., 2020a,b). The
syndrome is essentially dimensional in terms of severity (Taylor
et al., 2020a), although for diagnostic purposes people can be
classified as having a COVID Stress Disorder if they have severe
impairment in social or occupational functioning due to COVID-
19-related distress (Asmundson and Taylor, 2020). It is currently
unclear whether this disorder is a form of adjustment reaction
that abates when the COVID-19 pandemic subsides, or whether
it will become chronic for some people. The CSS is currently
conceptualized as an adjustment disorder, but that does not imply
that it is evanescent, because some adjustment disorders can
transform into chronic conditions (Taylor, 2021).

Given that the CSS is essentially dimensional in nature,
researchers have investigated it in terms of severity (Taylor
et al,, 2020a). The syndrome consists of five intercorrelated
elements, as assessed by the five COVID Stress Scales: (1)
Worry concerning the dangerousness of COVID-19 along with
worry about coming into contact with fomites (i.e., objects,
surfaces) potentially contaminated with SARSCoV2, (2) worry
concerning the personal socioeconomic consequences of the
COVID-19 pandemic (e.g., worry about disruption in the supply
chain, worry about personal finances), (3) xenophobic fears that
SARSCOV?2 is being spread by foreigners, (4) traumatic stress
symptoms associated with vicarious or direct traumatic exposure
to COVID-19 (ie.,, COVID-19-related nightmares, intrusive
thoughts or images), and (5) COVID-19-related reassurance-
seeking and compulsive checking (Taylor et al., 2020a,b).

Research suggests that the severity of the CSS is associated
with premorbid (i.e., pre-COVID-19 pandemic) mental health
problems (Asmundson et al., 2020), although much remains to
be learned about the links between these problems and specific
symptoms of the CSS. Similarly, much remains to be learned
about the relationship between personality traits and the CSS.
Personality traits can be vulnerability factors for psychopathology
or protective, stress-buffering factors that enable the person to
cope with life stressors without developing psychopathology.
Trait optimism and trait resilience are buffering factors against
stressors in general (Connor and Davidson, 2003; Coelho et al.,
2018). The most well-established vulnerability factor is negative
emotionality (neuroticism), which is a broad trait conferring
vulnerability for all kinds of psychopathology (Brandes et al.,
2019). Although negative emotionality is composed of facets
(narrow traits), research supports of bifactor model of negative
emotionality, consisting of a general factor in addition to distinct,
but correlated, narrow factors (Subica et al., 2016; Brandes et al.,
2019; Fournier et al., 2019).

Proneness to health anxiety and intolerance of uncertainty
are narrow factors, correlated with, but conceptually and
empirically distinguishable from negative emotionality (Taylor
and Asmundson, 2004; Carleton et al., 2007; Taylor, 2019).
Research from recent pandemics, including the COVID-19
pandemic, shows that negative emotionality, intolerance of
uncertainty, and proneness to health anxiety are correlated
with pandemic-related distress (Taylor, 2019; Lee and Crunk,
2020; Rettie and Daniels, 2020; Taylor et al., 2020a). Research
further suggests that trait optimism and trait resilience may
serve as buffers against the effects of pandemic-related distress
(Taylor, 2019; Barzilay et al., 2020; Paredes et al, 2021).
Little is known about how such traits are related to specific
symptoms of the CSS.

Network analysis can provide insights into the
interrelationships among variables. In fact, a network approach
makes theoretical sense in terms of cognitive-behavioral models
of health anxiety, pandemics, and trauma-related fears (Taylor
and Asmundson, 2004; Taylor, 2017, 2019). This is because
these models predict that nodes in the network interact with
one another. For example, negative beliefs or expectations
(e.g., worry about COVID-19 infection and its sources and
consequences) give rise to COVID-19-related checking for
information about the seriousness of the threat and how best to
cope. Checking, in turn, can exacerbate worries about the threat
of COVID-19, because checking (e.g., checking for health-related
information online) inevitably backfires, leading the person
to encounter new, fear-evoking information (e.g., images or
descriptions of sickness and death in the mainstream news or
social media), which in turn amplify worries (Taylor, 2019;
Taylor et al., 2020a). Exposure to graphic news stories can also
give rise to traumatic stress symptoms, such as nightmares and
intrusive thoughts and images. Reexperiencing symptoms, in
turn, can increase the perceived threat, because reexperiencing
provides vivid reminders of the dangerousness of COVID-19.
The propensity to experience symptoms of the CSS is likely
to be influenced by various personality traits, as discussed
above, although the nature of the interrelationships remains
to be elucidated.

Given these considerations, the present study examined how
the above-mentioned personality traits (negative emotionality,
trait optimism, trait resilience, intolerance of uncertainty,
and proneness to health anxiety) are related specifically to
symptoms of the CSS. Although other traits are potentially
relevant to understanding COVID-19-related distress, practical
considerations (e.g., logistic constraints on the size of the
assessment battery), precluded the evaluation of other traits.
However, we also examined the effects of past history of
general medical conditions and mental health condition on the
symptoms of the CSS.

A novel aspect of the present study is that the relationships
between personality traits and symptoms of the CSS were
investigated by conducting a prospective network analysis, where
trait vulnerability and protective factors were assessed at Time 1
and symptoms of the CSS were assessed later, at Time 2. Network
analysis yields important information about relationships among
its elements (e.g., relationships among personality traits and
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symptoms), assuming that nodes (e.g., symptoms, traits, or other
variables) cluster together because they are somehow causally
related to one another. The links between nodes are called
“edges.” Network analysis does not assume that nodes are
influenced by some underlying factor such as a latent variable.
Instead, network analysis assumes that nodes can influence one
another via their edges (Epskamp et al., 2018). If nodes causally
influence one another, then changes in a central node will lead
to changes in other nodes through a spreading of activation
throughout the network. Central nodes are defining features of
a network; as such, identifying the most central nodes has the
potential to inform which elements to target in interventions. As a
caveat, it is important to note that, even with prospective designs
such as the present study, results of network analyses suggest but
do not establish causality. Significant edges could represent causal
links but experimental designs are needed to establish causality.
Therefore, network analyses provide a source of hypotheses about
complex causalities among variables, which can then be examined
in more detail using experimental designs.

MATERIALS AND METHODS

Sample

The sample consisted of 1,976 adults from the United States
(n = 988) and Canada (n = 988). The mean age was 54 years
(SD = 14 years, range 18-99 years). Most (82%) had completed
full or partial college, most (93%) were employed full- or part-
time, and 40% were female. Most (70%) were Caucasian, with
the remainder being African American/Black (8%), Asian (12%),
Latino/Hispanic (6%), and other (4%). Only 2% of the sample
reported being diagnosed with COVID-19. A total of 43% had
a preexisting medical condition, 14% had a pre-existing (past
year) mental health disorder, and 13% currently met criteria for
COVID Stress Disorder.

Data Collection Procedures

Data were collected at two timepoints (May 6-19 and July
20-August7, 2020), separated by a mean of 2.5 months,
using an internet-based self-report survey delivered in English
by Qualtrics, which is a commercial survey sampling and
administration company. All participants completed assessments
at both timepoints. Qualtrics solicited this adult sample as part
of our research program concerning the psychology of COVID-
19 (Taylor et al., 2020a,b). Qualtrics maintains a pool of survey
participants and selects them to meet sampling quotas based
on age, gender, ethnicity, socioeconomic status, and geographic
region within each country. Items were used to identify and
eliminate data from careless or incomplete responders. This
included four items assessing whether participants were paying
attention to the instructions (e.g., “This is an attention check,
please select Strongly Agree”). To be included in the study,
participants had to provide correct responses to three or more of
the four attention check items. Also, at the end of the assessment
battery participants were asked to indicate whether, in their
honest opinion, we should use their data. Those who responded
“no” were excluded from the study.

Incomplete item responses were rare (<5% per scale). Missing
data were imputed via expectation-maximization. Respondents
provided written informed consent prior to completing the
survey. The Research Ethics Board of the University of Regina
(REB# 2020-043) approved the research reported in this article.

Measures

Participants completed demographic questions along with the
measures included in the network analysis. Vulnerability factors
(described below) were assessed at the first time point and
symptoms of the CSS were assessed at the second time point.
Scales measuring vulnerability factors were as follows: Negative
emotionality was assessed by the Ten Item Personality Inventory
(Gosling et al., 2003). The scale has performed well on various
indices of reliability and validity (Gosling et al., 2003; Ehrhart
et al., 2009; Nunes et al., 2018). Trait optimism was measured
by the Optimism Scale (Coelho et al., 2018), which has been
previously shown to have good reliability and validity (Coelho
et al, 2018). Trait resilience was assessed by the Connor-
Davidson Resilience Scale (Connor and Davidson, 2003), which
has good psychometric properties (Connor and Davidson, 2020).
The tendency to worry about ones health in general (health
anxiety proneness) was measured by the Short Health Anxiety
Inventory, which has been shown to be psychometrically sound
(Salkovskis et al., 2002). Intolerance of uncertainty was measured
by the Intolerance of Uncertainty Scale-12, which also has good
psychometric properties (Carleton et al,, 2007). The presence
(vs. absence) of a pre-existing general medical condition (e.g.,
heart disease) was assessed by a yes/no item, as was the presence
(vs. absence) of a current (past-year) mental health condition.
Symptoms of the CSS were assessed by the five COVID Stress
Scales, as described earlier in this article, which have very good
reliability and validity (Taylor et al., 2020b).

For each multi-item scale, w total (McDonald, 1999) was used
as the measure of reliability as internal consistency. McDonald’s
 was used instead of Cronbachs o because the latter tends
to underestimate reliability (McNeish, 2018). Values of w are
interpreted as follows: Values of 0.70-0.80 indicate acceptable
reliability, 0.80-0.90 indicate good reliability, and values greater
than 0.90 indicate excellent reliability. The obtained values of w
are presented along the diagonal of Table 1. Here it can be seen
that the scales had excellent or good-to-excellent reliabilities.

Statistical Analyses
Glasso networks, computed as networks of statistically significant
(p < 0.01) edges (regularized partial correlations), were
computed using the qgraph package in R (Epskamp et al,
2016). The “strength” index of centrality, also calculated with
qgraph, was used to identify the most central nodes in the
network. Although there are other indicators of centrality,
strength has the most support as a stable and reliable indicator of
centrality (Epskamp et al., 2018). For a given node, its strength
was calculated by summing the absolute values of edges that
connect that node with other nodes. A central node is one the
highest strength value.

Node centrality difference tests, which determine whether
some nodes in the network are significantly more central than
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TABLE 1 | Correlations among variables (nodes) in the network analysis. Reliabilities (w) for multi-item scales are in parentheses.

MH MED RES OPT HA U N DAN SEC XEN TSS CHECK
MH -
MED 0.18* -
RES —0.23"* 0.00 -
OPT —-0.26"*  —0.04 0.74* (0.94)
HA 0.31** 0.20"** -0.33"*  -0.36"" (0.92)
(V] 0.26" 0.08 —-0.34  -0.36"" 0.51* (0.93)
N 0.37* 0.04 —-0.61"*  -0.68"* 0.43"* 0.43"* (0.88)
DAN 0.1+ 0.04 —0.14"*  —0.14"* 0.44** 0.39"** 0.20* (0.96)
SEC 0.09"* 0.04 —0.12  —0.14"* 0.36"* 0.31"* 0.16™ 0.69"* (0.95)
XEN 0.04 0.00 —-0.08"*  —0.09"** 0.29"* 0.28"* 0.13"* 0.68"* 0.65™* (0.96)
TSS 0.19"*  —-0.01 —-0.15"*  —0.147"* 0.47"* 0.41™ 0.25"* 0.57"* 0.56"** 0.43* (0.96)
CHECK 0.05 —0.06 —0.01 0.00 0.33"* 0.27* 0.11* 0.49"* 0.50** 0.40™ 0.65"* 0.91)

*n < 0.01, *p < 0.005, **p < 0.001.

CHECK, COVID compulsive checking;, DAN, Worry about the dangerousness of COVID; HA, Health anxiety proneness; IU, Intolerance of uncertainty; MED, Pre-existing
medical condition; MH, Past year mental health condition; N, Negative emotionality; OPT, Trait optimism; RES, Trait resilience; SEC, Worry about socioeconomic impact;
TSS, COVID traumatic stress symptoms; XEN, COVID xenophobia.

Health
anxiety

CoviD

FIGURE 1 | Network analysis of vulnerability variables (yellow ellipses) and symptoms of the COVID Stress Syndrome (CSS) (blue ellipses). The size and thickness of
lines indicate the degree of strength of connections. Green lines indicate positive connections (i.e., positive regularized partial correlations), whereas red lines indicate
negative connections.

other nodes, were calculated using the R bootnet package Stability coefficient was calculated via bootnet (Epskamp et al.,
(Epskamp et al., 2016). To assess the stability (reliability) of the = 2018). Given the number of computations in this study (e.g., tests
strength values for the nodes and their links, the Correlation of  of statistical significance), the alpha level was set at 0.01.

Frontiers in Psychology | www.frontiersin.org 63 April 2021 | Volume 12 | Article 632227


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

Taylor et al.

COVID-19 Stress Syndrome and Personality

With regard to the tuning parameters, which dictate network
sparcity, the lambda min ratio was set at the default of 0.01 and
the tuning parameter was set at the default of 1.0. Various ranges
of these parameters were then explored, within conventional
limits (Epskamp and Fried, 2018). The results did not appreciably
change from those obtained with the default values, most likely
because the network with default values provided a sparse
network with theoretically meaningful edges (see Figure 1).
Bootstrapping for the various analyses involved 2,500 bootstraps
per test. Given this high bootstrapping value, the results did not
change when an even higher bootstrapping value was used.

RESULTS

Preliminary Analyses

For descriptive purposes, the correlations among variables in the
network analysis are shown in Table 1. The table shows that
most correlations were statistically significant and for more than
a third (38%) their absolute values were medium-to-large in size
(| rs| > 0.30), according to Cohen’s criteria (Cohen, 1988). All
correlations among the five nodes of the CSS were positive and
large (rs > 0.50), as would be expected from a syndrome of closely
interrelated variables. The absolute values of the correlations
among the trait predictors were medium-to-large.

Network Analyses

Figure 1 shows the edges between nodes in the network
(all ps < 0.01). The magnitude of the edges is indicated by
shorter, thicker lines, with positive associations in green and
negative ones in red. The numerical values of the edge and
their significance levels appear in Table 2. The Correlation
of Stability coeflicients were 0.75 for both nodes and edges,
which both exceed the cutoff of 0.50 (Epskamp et al., 2018),
suggesting that the estimates of the relative magnitudes of nodes
and edges were reliable. Note that because all of the edges in
Figure 1 are regularized partial correlations, they represent a
form of mediator analysis, controlling for the effects of other
variables. So, for example, the edge connecting trait intolerance
of uncertainty with health anxiety proneness (Figure 1) is a
regularized partial correlation that controls for the effects of
other nodes on those two variables. The purpose of network
analysis is not to conduct a formal Baron-Kenny type of mediator
analysis (Barron and Kenny, 1986), but nevertheless the network
analysis efficiently reveals mediated effects, in which the links
between two nodes simultaneously control for links among
all other nodes.

Strength values for the sub-network of vulnerability factors
(yellow ellipses in Figure 1) are shown in Figure 2. Here it can
be seen that negative emotionality is central to that sub-network,
as indicated by the largest value in Figure 2. The centrality indices
(strength values) for the sub-network of COVID stress symptoms
(blue ellipses in Figure 1) are shown in Figure 3. Here it can be
seen that worry about the dangerousness of COVID-19 is central
to that sub-network, as indicated by the largest value in Figure 3.

As shown in Figure 1, the results indicated two sub-networks,
with negative emotionality at the center of the sub-network

TABLE 2 | Edge weights (regularized partial correlations) between nodes in the
network.

Edge Weight
IU-HA 0.23***
IU-N 0.14**
IU-TSS 0.11%
IU-DAN 0.08***
IU-OPT —0.06*
TSS-HA 0.16™*
TSS-CHECK 0.41%*
TSS-DAN 0.13**
TSS-SEC 0.16™*
CHECK-DAN 0.08***
CHECK-XEN 0.06*
CHECK-SEC 0.12"*
HA-N 0.09***
HA-MH 0.19***
HA-OPT —0.07*
HA-DAN 0.13**
HA-MED 0.08***
OPT-RES 0.63*
N-RES —0.29"*
N-OPT —0.17**
N-MH 0.25"*
MH-MED 0.22***
SEC-DAN 0.38***
SEC-XEN 0.20***
DAN-XEN 0.27**

0 < 0.01, *p < 0.005, **p < 0.001.

CHECK, COVID compulsive checking; DAN, Worry about the dangerousness of
COVID; HA, Health anxiety proneness; IU, Intolerance of uncertainty; MED, Pre-
existing medical condition; MH, Past year mental health condition; N, Negative
emotionality;, OPT, Trait optimism; RES, Trait resilience; SEC, Worry about
socioeconomic impact; TSS, COVID traumatic stress symptoms; XEN, COVID
xenophobia.

of vulnerability factors, and worry about the dangerousness
of COVID-19 at the center of the sub-network of COVID
stress symptoms. The links among variables in the network
make conceptual sense. Trait resilience and trait optimism have
strong positive associations with one another and both have
negative (inhibitory) associations with negative emotionality and,
to a lesser extent, negative associations with trait intolerance
of uncertainty and health anxiety proneness. Not surprisingly,
trait negative emotionality was linked to having a past-year
mental health condition. Pre-existing mental health conditions
and general medical conditions are also positively linked to health
anxiety proneness.

The link between negative emotionality and the symptoms
of the CSS was mediated thought health anxiety proneness and
intolerance of uncertainty. That is, negative emotionality was not
directly linked to symptoms of the CSS. Rather, it was linked
indirectly though health anxiety and intolerance of uncertainty.
The symptoms of the CSS were all strongly connected (i..,
significant edges; see also Table 1).

The most peripheral node in the network was the history
of a preexisting medical condition (Figure 1), which also
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Trait negative emotionality

Trait optimism

Trait resilience

Health anxiety proneness

Past year mental health condition

Intolerance of uncertainty

Pre-existing medical condition

2 15 -1 -05 O 0.5 1 1.5
Strength

FIGURE 2 | Strength of connection among nodes representing vulnerability factors.

Worry about dangerousness of COVID

Worry about socio-economic impact

COVID compulsive checking

COVID xenophobia

COVID traumatic stress symptoms .

15 -1 -05 0 0.5 1 1.5
Strength

FIGURE 3 | Strength of connection among nodes of the COVID Stress Syndrome (CSS).

had the smallest and mostly non-significant correlations with ~ ways, with past history of a mental health condition and
other nodes (Table 2). This was an omnibus measure of past with trait health anxiety proneness. Chronic diseases and other
medical history, which was related, in theoretically expected preexisting medical conditions are well-known contributors
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to poor mental health (e.g., depression) and health anxiety
(Taylor and Asmundson, 2004).

DISCUSSION

Replicating previous research (Taylor et al., 2020a), we found
that the nodes of CSS form a tightly connected network, at the
center of which is worry about the dangerousness of COVID-
19. The center of the trait network was negative emotionality.
Results of the prospective network analysis further indicated
that trait optimism and trait resilience were negatively associated
with negative emotionality, suggesting a modulatory influence.
Negative emotionality was positively linked to the narrower
traits of intolerance of uncertainty and health anxiety proneness.
These narrower traits, in turn, were prospectively linked to
symptoms of the CSS. Results suggest that the effects of broad
personality traits (e.g., negative emotionality, trait resilience) on
symptoms of the CSS were mediated by narrower traits such as
the intolerance of uncertainty.

Findings from this study are consistent with theory and
research about health anxiety in general (Taylor and Asmundson,
2004); specifically, that proneness to health anxiety is influenced
by negative emotionality. In the present study, trait negative
emotionality measured in May 2020 directly and indirectly
(through intolerance of uncertainty and past year mental health
conditions) influenced health anxiety which, in turn, impacted
the severity of CSS in August 2020. The current findings are also
consistent with research on pandemic-related fear in earlier (pre-
COVID-19) pandemics, where it was found that the personality
traits investigated in the present study were related to pandemic-
related fear (Taylor, 2019). The present study builds on previous
research by identifying a patterned network of inter-relations,
where some traits are directly linked to the CSS while other traits
are indirectly linked to the syndrome.

If the connections among nodes are causally related, then
the findings suggest reducing intolerance of uncertainty and
health anxiety proneness may have downstream beneficial
effects in reducing symptoms of the CSS. However, the
results of the network analysis suggest that a more efficient
means of reducing symptoms of CSS (and COVID Stress
Disorder) would be to target general vulnerability factors; that
is, building optimism and resilience and reducing negative
emotionality, which (if the network links are causal in nature)
would reduce COVID-related stress symptoms as well as
the intolerance of uncertainty and health anxiety proneness.
This could be accomplished in a number of ways, such as
by using transdiagnostic cognitive-behavior therapy to target
negative emotionality and other vulnerability traits, as well as
cognitive-behavioral and other methods for building resilience
and optimism (Segerstrom, 2007; Zoellner and Feeny, 2014;
Barlow and Farchione, 2017).

The present study has strengths and limitations. Regarding
the strengths, the sample was large and the present study
appears to be the first to use prospective network analysis
to understand the interrelationships among vulnerability and
protective traits and the symptoms of the CSS. The links

found in this study made conceptual sense and are consistent
with cognitive-behavioral approaches for understanding health
anxiety, traumatic stress symptoms, and pandemic-related
behaviors (Taylor and Asmundson, 2004; Taylor, 2017, 2019).
A limitation is that not all potentially relevant traits were assessed.
Potentially relevant traits for understanding pandemic-related
stress include the traits of harm avoidance, overestimation of
threat, and perfectionism (Taylor, 2019). Further research is
needed to investigate their potential links to the symptoms of the
CSS. The replicability of the findings across different countries
and cultures also remains to be investigated in future research.

Additional research is needed to determine whether the
findings of the present study, of which only 2% of participants
were diagnosed with COVID-19, generalize to samples consisting
entirely of patients diagnosed with COVID-19. Research suggests
that infection with SARSCoV?2 is associated with a heightened
risk of psychopathology (Taquet et al.,, 2020). It is currently
unclear whether personality traits such as those investigated
in the present study play a role of exacerbating or buffering
COVID-19-induced psychopathology. Variations as a function of
demographics also remain to be investigated. Our sample, with a
mean age of 54 years is representative of the age of adults in the
US and Canada, according to census data of adults (>17 years)
(e.g. https://www.census.gov/data/tables/time- series/demo/
popest/2010s-national-detail. html). Nevertheless, the question
arises as to whether the pattern of results vary across age groups
and other demographic groups.

Finally, prospective network analysis, as a statistical modeling
approach, is not sufficient for determining the causal status
of nodes. Nevertheless, the present findings provide a strong
rationale for conducting future experimental studies on the
causal status of vulnerability and protective traits in shaping the
severity of symptoms of the CSS.
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COVID-19, the most severe public health problem to occur in the past 10 years, has
greatly impacted people’s mental health. Colleges in China have reopened, and how
to prevent college students from suffering secondary damage due to school reopening
remains elusive. This cross-sectional study was aimed to evaluate the psychological
impact of COVID-19 after school reopening and explore via machine learning the factors
that influence anxiety and depression among students. Among the 478 valid online
questionnaires collected between September 14th and September 20th, 74 (15.5%)
showed symptoms of anxiety (by the Self-Rating Anxiety Scale), and 155 (32.4%) showed
symptoms of depression (by Patient Health Questionnaire-9). Descriptive analysis of
basic personal characteristics indicated that students at a higher grade, having relatives
or friends who have been infected, fearing being infected, and having a pessimistic
attitude to COVID-19 easily experience anxiety or depression. The Synthetic Minority
Oversampling Technique (SMOTE) was utilized to counteract the imbalance of retrieved
data. The Akaike Information Criterion (AIC) and multivariate logistic regression were
performed to explore significant influence factors. The results indicate that exercise
frequency, alcohol use, school reopening, having relatives or friends who have been
infected, self-quarantine, quarantine of classmates, taking temperature routinely, wearing
masks routinely, sleep quality, retaining holiday, availability of package delivery, take-out
availability, lockdown restriction, several areas in school closed due to COVID-19, living
conditions in the school, taking the final examinations after school reopening, and the
degree to which family economic status is influenced by COVID-19 are the primary
influence factors for anxiety or depression. To evaluate the effect of our model, we used
5-fold cross-validation, and the average area under the curve (AUC) values of the receiver
operating characteristic (ROC) curves of anxiety and depression on the test set reached
0.885 and 0.806, respectively. To conclude, we examined the presence of anxiety and
depression symptoms among Chinese college students after school reopening and
explored many factors influencing students’ mental health, providing reasonable school
management suggestions.
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INTRODUCTION

COVID-19 (coronavirus disease 2019), the most severe public
health problem to occur in the past 10 years, has dramatically
impacted the medical health service systems worldwide, causing
57,882,183 confirmed cases and 1,377,395 confirmed deaths up
to 22 November 2020 (World Health Organization, 2020). It
was first discovered in Wuhan, the Hubei province’s capital
city, China, and rapidly spread to other regions (Guan et al.,
2020a,b). Indeed, after strict regulations were administrated
across China, including quarantine, mask-wearing, large-scale
nucleic acid assay, etc., the situation of COVID-19 in China
significantly improved (Tang et al, 2020; Tu et al, 2020).
From 19 November to 21 November 2020, the number of new
cases discovered in China was 11 (National Health Commission
of the People’s Republic of China, 2020). However, more
psychologists find that psychological problems, especially post-
traumatic anxiety and depression, also matter after this dreadful
disaster (Mazza et al., 2020; Pappa et al., 2020; Shader, 2020;
Vindegaard and Benros, 2020).

Due to the severity of COVID-19 in the first half of this
year, universities across China were closed, and all the students
stayed at home and took online courses. In May and June,
several universities in the so-called low-risk area reopened. Their
students came back to attend their final exams, while most
universities did not reopen until September 2020 (Ministry of
Education of the People’s Republic of China, 2020; People’s Daily,
2020). Additionally, strict regulations were announced to protect
college students from being infected (Ministry of Education of
the People’s Republic of China, 2020). For example, students must
wear masks and accept temperature testing before they can come
into the classroom. Besides, delivery services and free entry to the
campus are no longer allowed.

Even before the COVID-19, college students are susceptible to
mental health challenges facing unprecedented levels of distress,
and early adulthood is one of the peak periods for many mental
disorders (de Girolamo et al,, 2012). Seventy-five percent of
patients with mental health disorders had the first onset before 25
(Kessler et al., 2007). In China, it is reported that the prevalence
of suicidal ideation was 9.2% among college students in Jilin
province, 2019, and the two most significant risk factors were
being a senior and family relationship (Wang et al, 2019).
College students play a crucial role in the development of a
country. Therefore, with media attention on the college campus,
the high rates of mental disorder prevalence have become a
growing public health problem in many countries. During the
COVID-19, young adults and college students faced more mental
challenges, including academic pressure, employment pressure,
and family pressure. Many previous studies demonstrated that
COVID-19 has led to profound mental and behavioral changes
among college students (Alemany-Arrebola et al., 2020; Huckins
et al., 2020; Ma et al., 2020; Zhai and Du, 2020). Cao et al.
performed a cross-sectional study in China and found that 0.9%
of the respondents were experiencing severe anxiety, 2.7% were
experiencing moderate anxiety, and 21.3% were experiencing
mild anxiety (Cao et al., 2020). Similarly, college students’ anxiety
and depression rates during the early stages of COVID-19 were
not optimistic in the United States (Kecojevic et al., 2020) and

Bangladesh (Khan et al., 2020). It is necessary and urgent to
improve college students’ mental status, and any exacerbation
due to strict school regulations after school reopening is
unacceptable (Giannopoulou et al., 2020; Kalok et al., 2020).

Whether universities should implement strict regulations
remains controversial (Beijing News, 2020). Some think it is
irrational to sacrifice students’ mental health to prevent COVID-
19 transmission. Others believe the strict regulation will not
cause mental damage to college students. COVID-19 will not be
the last pandemic, so it is of great significance to accumulate
experience to avoid severe damage to college students’ mental
health during the next pandemic event. However, no published
articles have investigated the current psychological status of
students under these regulations. To this end, we conducted this
cross-sectional study via an online questionnaire to ascertain
the psychological impact after school reopening on students
among five universities across China. Further, we performed
machine learning to screen out risk and protective factors that
influence the college students’ mental health status, including
school regulation, family situation, and personal living styles.
These influence factors may provide some sensible advice for
the school administrative department to prevent college students
from mental diseases.

MATERIALS AND METHODS

Ethics Statement

This cross-sectional study was approved by the Ethics Committee
of Shandong University as a human-involved study with the
serial number ECSBMSSDU2020-1-056. The Declaration of
Helsinki was strictly followed, and no identifying information
was collected. This cross-sectional study’s data collection was
conducted between September 14th and September 20th, mainly
among five universities across China: Shandong University,
Shandong Normal University, Qingdao University (Qingdao,
Shandong province), Shanghai Tech University, and Shanghai
University of Finance and Economics (Shanghai). Because
of COVID-19, an online anonymous questionnaire website
(www.wenjuan.com) was used. Therefore, no formal consent was
acquired. All participants voluntarily ticked off the informed
consent in the first item.

Participants

Among the 548 invited subjects, 508 subjects were invited
to complete the questionnaire by the investigators, and 40
were invited by a free open access online questionnaire
distribution platform, www.wjx.cn. Among all the 548 retrieved
questionnaires, 478 were valid to study further. Two retrieved
questionnaires left blanks, 66 left obvious and invalid options,
and 2 had an IP address outside China.

Designed Questionnaire

Basic Personal Characteristics

Two sets of basic personal characteristics were listed in the
questionnaire: demographic characteristics and personal
perspectives on COVID-19. Demographic characteristics
included gender, major, grade, and family location. Personal
perspectives on COVID-19 included fear of being infected,
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attitude to COVID-19, history of psychological counseling,
and need for psychological counseling. In this study,
“psychological counseling” means college students received
psychological counseling from their school. In China, the
impact of the COVID-19 on college students’ mental health
has drawn public attention. After the school reopening, the
university might provide psychological counseling for all
students. The detailed options for each question are presented
in Table 1.

Assessment of Anxiety and Depression

The classic Zungs Self-rating Anxiety Scale (SAS) was used
to evaluate the participants’ anxiety degree (Zung, 1971); it
includes 20 self-reported items about moods, sleep, sense
of pain, etc. After the standardized scoring algorithm, four
anxiety degree grades were defined. A score of 20-49 was
considered as no anxiety, 50-59 as mild anxiety, 60-69 as
moderate anxiety, and 70-80 as severe anxiety. Zhou et al.
demonstrated that the reliability and validity of SAS applied in
Chinese college students were acceptable. The criterion defining
normal/mild/moderate/severe anxiety was suitable for Chinese
(Yongan, 2012). The Cronbach’s alpha was 0.906 for SAS in the
current study.

The Patient Health Questionnaire-9 (PHQ-9) was used
to evaluate the depression degree (Kroenke et al, 2001); it
includes nine self-reported items with a score of 0-4 for
each question. After the standardized scoring algorithm, five
depression degree grades were defined. A score of 0-4 was
considered as no depression, 5-9 as mild depression, 10-14 as
moderate depression, 15-19 as moderate to severe depression,
and 20-27 as severe depression. This scale has been confirmed to
be a reliable and valid tool in assessing mental health in Chinese
adolescents (Xingchen et al., 2014). In this study, the Cronbach’s
alpha for PHQ-9 was 0.918.

Influence Factor Selection

All the influence factors included in our questionnaire were
acquired from a 20-subject pre-survey. We randomly invited 20
subjects included in the pre-survey from Shandong University.
Two investigators (Y.X and J.P) searched the Pubmed and
retrieved 30 potential influence factors. We asked 20 subjects
whether they agreed a certain factor might significantly influence
students’ psychological condition. Therefore, we selected those
factors which are agreed by most subjects (>10/20). After
considering all the retrieved influence factors comprehensively,
three sets of questions were included in our questionnaire:
school regulations, family situation, and personal living style.
School regulations mean the regulations announced during
COVID-19 to prevent disease transmission across schools,
including school reopening, routine mask-wearing, routine
temperature-taking, several areas in school being closed due
to COVID-19, final examinations being taken after school
reopening, retaining holiday (whether to shorten or cancel the
holiday after school reopening), availability of package delivery
(after school reopening), take-out food availability (after school
reopening), lockdown restriction (whether to allow free access to
campus after school reopening), quarantine of classmates (after

school reopening), and self-quarantine after school reopening.
The “retaining holiday (whether to shorten or cancel the holiday
after school reopening)” here refers to the fact that a number
of universities in China have shortened or canceled some
holidays in order to minimize the students total in-school
time after school reopening during COVID-19. “Holiday” here
includes weekends and statutory holidays in China. The family
situation means the impact of COVID-19 on family, including
having relatives or friends who have been infected and the
degree to which family economic status was influenced by
COVID-19. The personal living style includes exercise frequency,
alcohol use, sleep quality, and satisfaction with school living
conditions. The detailed options for each question are presented
in Table 2.

Statistics

Correlation analysis was performed for univariate analysis to
primarily determine whether factors have relations with students’
anxiety or depression conditions in a descriptive view. More
specifically, for independent variables from two categories or
multiple unordered categories, we used the chi-square test. For
the cells in which the samples numbered <5, we used Fisher’s
exact test. For explanatory variables from multiple ordered
categories, we used Somer’s d to measure the consistency between
the two (that is, whether the two tend to move in the same or
opposite directions).

Logistic regression was performed for multivariate analysis
to determine the association between a particular factor and
students’ psychological status quantitively, other factors being
equal. First, we divided the samples into five equal parts in
order to perform 5-fold cross-validation. Second, the Synthetic
Minority Oversampling Technique (SMOTE) was performed
on the training dataset to preprocess the retrieved data. As is
acknowledged to all, the number of positive and negative samples
of medical data is often uneven, which could strongly affect
the effectiveness of the Logistic regression model. SMOTE is an
oversampling algorithm that generates extra samples based on
the original dataset. By setting a specific scale, SMOTE can make
the dataset balanced using methods of oversampling. The Akaike
Information Criterion (AIC) and binary logistic regression were
performed to explore significant influence factors. The accuracy,
sensitivity (recall), specificity (accuracy = (TP + TN)/(TP +
TN + FP + FN), sensitivity = TP/(TP + FN), specificity
= TN/(TN + FP), where TP is correct positive assignments,
TN is correct negative assignments, FP is incorrect positive
assignments, and FN is incorrect negative assignments) and
area under the curve (AUC) values of the receiver operating
characteristic (ROC) curves were used to evaluate the machine
learning model.

Data collection and descriptive analysis were performed
using Excel 2016 (Microsoft, Washington, D.C., US). Univariate
analyses were performed using IBM SPSS Statistics 24.0
(International Business Machines Corporation, Armonk, NY,
USA). Multivariate analyses were performed using the R
language(R Core Team, 2020). A P-value <0.05 was considered
statistically significant.
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TABLE 1 | Descriptive analysis of basic characteristics.

Variable (n = 478) All participants (%) Anxiety P-value Depression P-value
NO YES NO YES
Gender
Male 205 42.9% 168 82.0% 37 18.0% 0.18 140 68.3% 65 31.7% 0.77
Female 273 57.1% 236 86.4% 37 13.6% Chi-square 183 67.0% 90 33.0%  Chi-square
Major
Medicine/Biology 100 20.9% 87 87.0% 13 13.0% 0.64 63 63.0% 37 37.0% 0.64
Psychology 151 31.6% 129 85.4% 22 14.6%  Chi-square 107 70.9% 44 29.1% Chi-square
Science/Engineering 59 12.3% 51 86.4% 9 15.3% 40 67.8% 19 32.2%
Others 168 35.1% 137 81.5% 31 18.5% 113 67.3% 55 32.7%
Grade
Fresher 110 23.0% 100 90.9% 10 9.1% 0.03 82 74.5% 28 25.5% 0.35
Sophomore 182 38.1% 154 84.6% 28 15.4% Chi-square 119 65.4% 63 34.6% Chi-square
Junior 139 29.1% 116 83.5% 23 16.5% 92 66.2% 47 33.8%
Senior (4th/5th) and above 47 9.8% 34 72.3% 13 27.7% 30 63.8% 17 36.2%
Family location
Rural/County areas 227 47.5% 194 85.5% 33 14.5% 0.59 158 69.6% 69 30.4% 0.37
City 251 52.5% 210 83.7% 4 16.3% Chi-square 165 65.7% 86 34.3% Chi-square
Fear of being infected
Very low 186 38.9% 169 90.9% 17 9.1% <0.001 140 75.3% 46 24.7% <0.001
Low 152 31.8% 131 86.2% 21 13.8% Somer's d 100 65.8% 52 34.2% Somer'sd
Medium 92 19.2% 71 77.2% 21 22.8% 55 59.8% 37 40.2%
High 33 6.9% 22 66.7% 11 33.3% 20 60.6% 13 39.4%
Very high 15 3.1% 11 73.3% 4 26.7% 8 53.3% 7 46.7%
Attitude to COVID-19
Very pessimistic 30 6.3% 24 80.0% 6 20.0% <0.001 17 56.7% 13 43.3% <0.001
Pessimistic 36 7.5% 25 69.4% " 30.6% Somer’sd 21 58.3% 15 41.7% Somer’s d
Medium 100 20.9% 78 78.0% 22 22.0% 54 54.0% 46 46.0%
Optimistic 120 25.1% 102 85.0% 18 15.0% 78 65.0% 42 35.0%
Very optimistic 192 40.2% 175 91.1% 17 8.9% 153 79.7% 39 20.3%
History of counseling
Yes 215 45.0% 183 85.1% 32 14.9% 0.74 154 71.6% 61 28.4% 0.09
No 263 55.0% 221 84.0% 42 16.0% Chi-square 169 64.3% 94 35.7%  Chi-square
Need for counseling
Yes 60 12.6% 32 53.3% 28 46.7% 26 43.3% 34 56.7%
No 352 73.6% 321 91.2% 31 8.8% 266 75.6% 86 24.4%
Not sure 66 13.8% 51 77.3% 15 22.7% 31 47.0% 35 53.0%

Counseling here means psychological counseling received from school or from others. Somer’s d was used to measure the consistency of ordered categories. Chi-square test was

used to measure correlations between unordered categories.

RESULTS

Presence of Anxiety and Depression
Symptoms

This survey’s response variables were anxiety and depression
evaluated by SAS and PHQ-9, respectively. Among all the
478 valid subjects, 74 (15.5%) showed symptoms of anxiety
(among which 4 (0.8%) showed severe anxiety, 15 (3.1%) showed
moderate anxiety, and 55 (11.5%) showed mild anxiety). Besides,
155 (32.4%) showed symptoms of depression (among which 9
(1.9%) showed severe depression, 26 (5.4%) showed moderate to
severe depression, 46 (9.6%) showed moderate depression, and

74 (15.5%) showed mild depression). We divided subjects into
two sets—anxiety (depression) and normal (normal)—for further
influence factor exploration.

Descriptive Analysis of Basic Personal

Characteristics

The basic personal characteristics of the 478 valid subjects are
displayed in Table 1. College students at a higher grade, fear
being infected, and have a more pessimistic attitude to COVID-
19 were more likely to report anxiety or depression, while gender,
major, and family location did not significantly differ. After
comparing 215 (45%) subjects who have received psychological
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TABLE 2 | Descriptive statistics of influence factors.

Influence factors Anxiety Depression
NO P-value No Yes P-value

School regulation
School reopening

Yes 397 85.40% 68 14.60% F-P 314 67.50% 151 32.50% F-P

No 7 53.80% 6 46.20% 0.008 9 69.20% 4 30.80% 0.58
Wearing masks routinely

Yes 246 84.80% 44 15.20% C-P 202 69.70% 88 30.30% C-pP

No 158 84.00% 30 16.00% 0.817 121 64.40% 67 35.60% 0.227
Taking temperature routinely

Yes 339 84.30% 63 15.70% C-P 267 66.40% 135 33.60% C-P

No 65 85.50% 11 14.50% 0.791 56 73.70% 20 26.30% 0.215
Several areas in school closed due to COVID-19 (136 reported not sure)

Yes 135 82.80% 28 17.20% C-P 101 62.00% 62 38.00% C-P

No 149 83.20% 30 16.80% 0.918 132 73.70% 47 26.30% 0.02
Taking the final examination after school reopening

Yes 237 86.80% 36 13.20% C-P 190 69.60% 83 30.40% C-P

No 167 81.50% 38 18.50% 0.11 133 64.90% 72 35.10% 0.275
Retaining holiday (119 reported not sure)

Yes 100 86.20% 16 13.80% C-P 80 69.00% 36 31.00% C-P

No 200 82.30% 43 17.70% 0.351 165 67.90% 78 32.10% 0.839
Availability of package delivery (28 reported not sure)

Yes 313 86.50% 49 13.50% C-P 244 67.40% 118 32.60% C-P

No 68 77.30% 20 22.70% 0.032 60 68.20% 28 31.80% 0.889
Take-out availability (31 reported not sure)

Yes 41 67.20% 20 32.80% C-P 36 59.00% 25 41.00% C-P

No 335 86.80% 51 13.20% <0.001 264 68.40% 122 31.60% 0.147
Lockdown restriction (19 reported not sure)

Yes 364 85.60% 61 14.40% C-P 287 67.50% 138 32.50% C-P

No 23 67.60% 11 32.40% 0.005 22 64.70% 12 35.30% 0.736
Quarantine of classmates

Yes 51 75.00% 17 25.00% C-P 36 52.90% 32 47.10% C-P

No 353 86.10% 57 13.90% 0.019 287 70.00% 123 30.00% 0.005
Self-quarantine after school reopening

Yes 9 47.40% 10 52.60% C-P 7 36.80% 12 63.20% C-P

No 395 86.10% 64 13.90% <0.001 316 68.80% 143 31.20% 0.003
Family situation
Having relatives or friends who have been infected

Yes 4 50.00% 4 50.00% F-P 2 25.00% 6 75.00% F-P

No 400 85.10% 70 14.90% 0.023 321 68.30% 149 31.70% 0.016
The degree of family economic status influenced by COVID-19 (1 for little, 5 for much)

1 136 94.40% 8 5.60% 110 76.40% 34 23.60%

2 87 74.40% 30 25.60% S 71 60.70% 46 39.30% S

3 119 88.10% 16 11.90% 0.066 90 66.70% 45 33.30% 0.06

4 35 70.00% 15 30.00% P 31 62.00% 19 38.00% P

5 27 84.40% 5 15.60% 0.004 21 65.60% 11 34.40% 0.053
Personal living style
Exercise frequency (past 1 week)

nearly O time 87 82.10% 19 17.90% 62 58.50% 44 41.50%

1 time 79 78.20% 22 21.80% S 64 63.40% 37 36.60% S

2 times 89 88.10% 12 11.90% —0.046 69 68.30% 32 31.70% —0.092

3 times 45 83.30% 9 16.70% P 41 75.90% 13 24.10% P

more than 4 times 104 89.70% 12 10.30% 0.045 87 75.00% 29 25.00% 0.002

(Continued)
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TABLE 2 | Continued

Influence factors Anxiety Depression
NO Yes P-value No Yes P-value

Alcohol use (past 2 week)

nearly O time 314 88.00% 43 12.00% 251 70.30% 106 29.70%

1time 52 76.50% 16 23.50% S 42 61.80% 26 38.20% S

2 times 18 66.70% 9 33.30% 0.124 16 59.30% 11 40.70% 0.102

3 times 9 64.30% 5 35.70% P 7 50.00% 7 50.00% P

more than 4 times 11 91.70% 1 8.30% 0.002 7 58.30% 5 41.70% 0.03
Self-rating sleep quality (1 for very poor, 5 for very good)

1 39 81.30% 9 18.80% 29 60.40% 19 39.60%

2 58 73.40% 21 26.60% S 45 57.00% 34 43.00% S

3 94 81.70% 21 18.30% —0.089 70 60.90% 45 39.10% —0.147

4 96 86.50% 15 13.50% P 69 62.20% 42 37.80% P

5 117 93.60% 8 6.40% <0.001 110 88.00% 15 12.00% <0.001
Satisfaction of living conditions in school (1 for very unsatisfied, 5 for very satisfied)

1 52 85.20% 9 14.80% 43 70.50% 18 29.50%

2 83 80.60% 20 19.40% S 69 67.00% 34 33.00% S

3 110 78.00% 31 22.00% —0.059 82 58.20% 59 41.80% —0.043

4 81 89.00% 10 11.00% P 64 70.30% 27 29.70% P

5 78 95.10% 4 4.90% 0.005 65 79.30% 17 20.70% 0.141

F-R, P-value of Fisher’s test; C-F, P-value of the Chi-square test; S, Somer's d; p, P-value of Somer’s d.

counseling with the other students who did not, no significant
difference in the presence of expression/anxiety symptoms was
observed for students who had received counseling (p = 0.74 for
anxiety, and p = 0.09 for depression) compared with the control
group, which means that the effect of current psychological
counseling is limited. Besides, 60 (12.6%) students reported
that they need psychological counseling. Notably, 66 (13.8%)
students reported that they had no idea whether they need
professional psychological counseling; the presence of anxiety
was 22.7%, and that of depression was 53% in this group, which
is nearly three times the presence of anxiety and two times
the presence of depression observed in the group of students
who reported that they did not need counseling. Therefore,
the group of students who are not sure whether they need
psychological counseling appears particularly vulnerable for
experiencing clinically significant depression or anxiety.

Descriptive Analysis of Influence Factors

The characteristics of the 17 influence factors in our
questionnaires are displayed in Table 2. In the set of school
regulations, school reopening, several areas in schools being
closed due to COVID-19, lockdown restriction, and availability
of package delivery alleviated college students’ anxiety or
depression. A significant relationship between depression or
anxiety and take-out availability, quarantine of classmates, and
self-quarantine after school reopening was found (p < 0.05).
Other risk factors were of no statistical significance (p > 0.05).
In terms of family situation, having relatives or friends who have
been infected and the family economic status being influenced
to a strong degree by COVID-19 were significantly related to

psychological problems. Finally, in personal living style, students
who exercise more, drink less, sleep better, and are satisfied with
their living conditions reported a healthier psychological state.

Construction of the Logistic Regression
Model

SMOTE was performed to counteract the imbalance of the
retrieved data (15.5% of subjects showed a symptom of anxiety,
and 32.4% of subjects show a symptom of depression). When
using SMOTE, we need to determine three parameters: k,
perc.over, and perc.under. k represents the number of nearest
neighbors used to generate new instances of the minority classes.
perc.over decides how many additional cases to generate from the
minority classes (known as oversampling). perc.under decides
how many extra cases from the majority classes are selected for
each case generated from the minority class (known as under-
sampling). As shown in Figure 1A, for the SAS dataset, when k =
6, perc.over = 500, and perc.under = 120, the AUC reaches the
maximum. Similarly, for the PHQY dataset, when k = 2, perc.over
= 400, and perc.under = 125, the AUC reaches the maximum
(Figure 1B). Since we had divided the dataset into five equal
parts, we selected one part as the test set each time and using
SMOTE to process the other four groups. A new dataset was thus
utilized in the construction of the logistic regression model for
anxiety and depression.

The AIC (Table 3) was applied to select proper influence
factors for inclusion in the logistic regression model. Among
the 17 influence factors acquired from a 20-subject pre-survey,
13 factors (taking temperature routinely, retaining holiday, self-
rated sleep quality, taking the final examination after school
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FIGURE 1 | The Synthetic Minority Oversampling Technique (SMOTE): (A) anxiety; (B) depression. AUC, area under the curve.
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reopening, lockdown restriction, exercise frequency, quarantine
of classmates, take-out availability, alcohol use, availability of
package delivery, school reopening, self-quarantine after school
reopening, and the degree to which family economic status is
influenced by COVID-19) were extracted according to the AIC
for anxiety, while 15 factors (routinely wearing masks, having
relatives or friends who have been infected, satisfaction with
living conditions in the school, taking temperature routinely,
several areas in school being closed due to COVID-19, self-
rated sleep quality, taking the final examination after school
reopening, lockdown restriction, exercise frequency, quarantine
of classmates, take-out availability, alcohol use, availability of
package delivery, self-quarantine after school reopening, and
the degree to which family economic status is influenced by
COVID-19) were extracted for depression.

We used a conventional generalized linear model, Logistic
regression, to analyze the data after selecting factors. For each
factor, we set the first level as the control group. The results
of the logistic regression are presented in Table 4. The binary
logistic regression finally extracted 12 significant influence factors
(excluding sleep quality from the list of 13 above) for anxiety
and 12 (excluding taking temperature routinely, taking the final
examination after school reopening, and availability of package
delivery from the list of 15 above) for depression (p < 0.05).

Evaluation of the Logistic Regression
Model

When applying a logistic regression model, it is crucial to avoid
overfitting. To evaluate our model effectively, we first divided
the dataset into five equal parts, using four of them to train
a regression model. Then, we tested the generated model to
see whether there was a significant difference. The ROC curves
of 5-fold cross-validation were plotted to evaluate our logistic
regression model (Figure 2), where the shadow area represents
the 95% confidence interval of the ROC curve. The anxiety
model’s average accuracy was 81.42%, and that of the depression
model was 73.5%. On the test dataset, the average AUC of the
anxiety model was 0.885, and that of the depression model was

0.806, which indicates that the predictive power of our models is
excellent. The average sensitivity (recall) of the models reached
83.21 and 75.3%, respectively. The average specificity of the
models reached 80.38 and 71.80%, respectively. The sensitivity
and specificity were both acceptable.

DISCUSSION

In this study, we performed a cross-sectional survey to investigate
the presence of anxiety and depression symptoms among Chinese
college students after school reopening and explored a series of
factors influencing students’ mental health.

First, the descriptive statistics of basic personal characteristics
were utilized to test whether these basic characteristics would
affect students’ emotional status. The result shows that students
having relatives or friends who have been infected, fearing being
infected, having a more pessimistic attitude toward COVID-19
were more likely to report psychological problems. Moreover,
we found that students at a higher grade easily got anxious and
depressed. First, senior students must participate in a practicum,
which has been demonstrated as a risk factor for stress and
anxiety (Cheung et al., 2016). Besides, senior students faced
more mental challenges, including greater academic pressure,
graduation pressure, etc. Furthermore, due to the pandemic of
COVID-19, these pressures were amplified. Of the participants,
60 (12.6%) reported needing psychological help, and 66 (13.8%)
reported that they had no idea whether they needed psychological
help. These students would be more vulnerable than others for
lacking awareness of the importance of psychological health and
not getting prompt treatment. Therefore, it is necessary to give
students universal mental health education. Besides, among the
478 subjects, 215 (45%) had received psychological counseling
from school. However, it had not resulted in a significant
improvement of their mental health, which indicates that the
effect of current psychological help for college students is limited.
Several potential reasons probably cause this. Firstly, the effect
of current psychological help, especially online counseling, for
college students is limited. Many Chinese university counselors
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TABLE 3 | The Akaike Information Criterion (AIC) values of the 17 influence factors
for anxiety and depression.

In/Out Influence factor Df Deviance AlC
Anxiety
<none> 447.52 507.52
Out wearing masks routinely 1 446.65 508.65
Out having relatives or friends who have 1 447.49 509.49
been infected
Out satisfaction of living conditions in 4 441.6 509.6
school (1 for very unsatisfied, 5 for
very satisfied)
In taking temperature routinely 1 451.68 509.68
Out several areas in school closed due 1 446.72 510.72
to COVID-19
In retaining holiday 1 456.94 512.94
In self-rating sleep quality (1 for very 4 463.64 515.64
poor, 5 for very good)
In taking final examination after school 1 457.95 515.95
reopening
In lockdown restriction 1 462.73 518.73
In exercise frequency (past 1 week) 4 472.48 524.48
In quarantine of classmates 1 467.86 525.86
In take-out food availability 1 470.69 526.69
In alcohol use (past 2 week) 4 476.08 528.08
In availability of package delivery 1 472.56 528.56
In school reopening 1 473.96 531.96
In self-quarantine after school 1 476.11 534.11
reopening
In the degree of family economic 4 482.45 534.45
status influenced by COVID-19 (1
for little, 5 for much)
Depression
<none> 1205.8 1275.8
In taking the final examination after 1 1208.5 1276.5
school reopening
Out retaining holiday 1 1203 1277
In taking temperature routinely 1 1209.2 1277.2
Out school reopening 1 1205.8 1277.8
In several areas in school closed due 1 1212.5 1278.5
to COVID-19
In availability of package delivery 1 12138.7 1279.7
In exercise frequency (past 1 week) 4 1227 1289
In the degree of family economic 4 1230.2 1292.2
status influenced by COVID-19 (1
for little, 5 for much)
In take-out food availability 1 1228.2 1294.2
In satisfaction of living conditions in 4 1233.9 1295.9
school (1 for very unsatisfied, 5 for
very satisfied)
In alcohol use (past 2 week) 4 1240.1 1302.1
In wearing masks routinely 1 1235.3 1303.3
In lockdown restriction 1 1237.3 1303.3
In having relatives or friends who have 1 1238.5 1306.5
been infected
In quarantine of classmates 1 1239 1307
In self-quarantine after school 1 1256.2 1324.2
reopening
In self-rating sleep quality (1 for very 4 1272.8 1334.8

poor, 5 for very good)

“In” means included in the logistic regression model; “Out” means excluded from the
logistic regression model; DF, degrees of freedom.

would need training in psychological service. Moreover, it may
still require a longer time to observe therapeutic changes of the
psychological survey. Universities are essential in dealing with
the mental status of college students (Zhai and Du, 2020). It
is impractical to provide face-to-face professional psychological
counseling to every college student due to financial limitations
and psychologists’ numbers. Besides selecting students in need
by way of the influence factors discussed above, tele-counseling is
particularly important in this area. Previous studies have reported
that tele-counseling or digital mental health interventions
have developmental prospects (Levin et al., 2016, 2017; Lattie
et al, 2019). However, some also reported that the current
situation of college psychological centers’ website effectiveness
is compromised. Seidel et al. reported that only half of all
138 analyzed websites provided information about remote
counseling. Approximately two-thirds of them had directions for
students experiencing a mental health emergency (Seidel et al.,
2020). Indeed, how to provide professional psychological help to
students in need remains controversial (Lungu and Sun, 2016;
Webermann and Murphy, 2020).

Second, univariate and multivariate analysis extracted 17
significant factors influencing college students’ mental status.
Among these influence factors, four factors of healthier personal
lifestyles—higher exercise frequency, lower alcohol use, higher
sleep quality, and higher satisfaction with living conditions in
the school—were closely related to a lower risk of psychological
problems. Several studies in the literature have demonstrated
that these influence factors play a crucial role in public mental
health (Walsh, 2011; Velten et al., 2018; Oftedal et al., 2019).
Notably, it was reported that sleep problems among adolescents
and young adults during the COVID-19 epidemic, especially
college students, are common and negatively associated with
students’ projections of trends in COVID-19 (Zhou et al.,
2020). Zhang et al. found that sleep problems may mediate
the pandemic’s impact on mental health (Zhang et al., 2020).
Therefore, more attention should be paid to insomnia currently.
As for the two family situation influence factors, having relatives
or friends who have been infected and unstable family income
would cause psychological problems. In terms of the 11 school
regulation influence factors, quarantine was a robust factor
associated with clinical symptoms of anxiety and depression
(Khan et al., 2020; Tang et al., 2020,a; Xin et al., 2020) compared
with the control group, suggesting that reducing unnecessary
quarantine measures can effectively improve students’ mental
health. The protective regulations, such as lockdown restriction,
were mostly related to better mental health, unexpected before
this investigation. This result suggests that college students
would rather endure some inconvenience in daily life than
be probably infected with the virus, except for some daily
necessities, such as delivery and retaining holiday. With the
rate of the virus spread slowing down, schools at all levels are
reopening. Although the pandemic situation has been much
improved, finding the balance between protecting students
from coronavirus infection and preventing students from the
pressure of delayed schooling, compromised living conditions,
and physical health is challenging for policymakers. In this study,
we screened the significant influence factors associated with
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TABLE 4 | Binary logistic regression model.

Anxiety
OR(95% CI) P-value OR(95% CI) P-value

School regulation
School reopening

Yes reference none

No 21.99(6.84,70.68) <0.001
Wearing masks routinely

Yes reference

No 2.33(1.71,3.17) <0.001
Taking temperature routinely

Yes reference reference

No 1.88(1.10,3.23) 0.021 0.7(0.47,1.03) 0.067 (out)
Several areas in school closed due to COVID-19

Yes none reference

No 0.64(0.45,0.9) 0.011
Taking the final examination after school reopening

Yes reference reference

No 2.40(1.53,3.79) <0.001 1.27(0.96,1.7) 0.099 (out)
Retaining holiday

Yes reference none

No 1.85(1.07,3.21) 0.028
Availability of package delivery

Yes reference reference

No 3.53(2.06,6.03) <0.001 1.13(0.77,1.64) 0.5329 (out)
Tale-out food availability

Yes reference reference

No 0.21(0.12,0.37) <0.001 0.39(0.26,0.58) <0.001
Lockdown restriction

Yes reference reference

No 4.35(2.33,8.33) <0.001 2.63(1.67,4.17) <0.001
Quarantine of classmates

Yes reference reference

No 0.23(0.12,0.42) <0.001 0.32(0.22,0.48) <0.001
Self-quarantine after school reopening

Yes reference reference

No 0.15(0.07,0.33) <0.001 0.13(0.07,0.26) <0.001
Family situation
Having relatives or friends who have been infected

Yes none reference

No 0.08(0.03,0.24) <0.001
The degree of family economic status influenced by COVID-19 (1 for little, 5 for much)

1 reference reference

2 4.56(2.31,9.00) <0.001 1.86(1.23,2.8) 0.003

3 1.00(0.5,2.04) 0.990 1.37(0.92,2.05) 0.124

4 4.7(2.15,10.28) <0.001 3.28(1.91,5.64) <0.001

5 4.35(1.69,11.18) 0.002 2.26(1.26,4.06) 0.006
Personal living style
Exercise frequency (past 1 week)

nearly O time reference reference

1time 1.48(0.80,2.73) 0.215 0.65(0.43,1.01) 0.053

2 times 0.54(0.28,1.03) 0.060 0.75(0.49,1.15) 0.185

3 times 0.90(0.40,2.03) 0.802 0.45(0.26,0.78) 0.004

more than 4 times 0.37(0.18,0.74) 0.005 0.42(0.28,0.63) <0.001

(Continued)
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TABLE 4 | Continued

Anxiety Depression
OR(95% CI) P-value OR(95% CI) P-value
Alcohol use (past 2 week)
nearly O time reference reference
1 time 1.86(1.06,3.26) 0.029 1.76(1.21,2.56) 0.003
2 times 3.97(1.67,9.44) 0.002 3.79(2.08,7.06) <0.001
3 times 9.21(1.78,47.58) 0.008 4.47(1.88,10.63) 0.001
more than 4 times 0.15(0.02,1.11) 0.064 1.02(0.37,2.79) 0.975
Self-rating sleep quality (1 for very poor, 5 for very good)
1 reference reference
2 1.73(0.72,4.19) 0.221 (out) 0.73(0.39,1.37) 0.326
3 1.66(0.70,3.94) 0.254 0.78(0.43,1.4) 0.406
4 1.15(0.49,2.67) 0.747 0.66(0.37,1.18) 0.165
5 0.61(0.24,1.54) 0.296 0.17(0.09,0.32) <0.001
Satisfaction of living conditions in school (1 for very unsatisfied, 5 for very satisfied)
1 none reference
2 2.44(1.31,4.53) 0.005
3 3.32(1.85,5.94) <0.001
4 1.48(0.79,2.76) 0.217
5 3.04(1.61,5.75) 0.001
OR, odds ratio; Cl, confidence interval; “out” means no statistical significance; “none” means excluded by AIC.
A 5-Fold Cross-Validation(SAS) B 5-Fold Cross-Validation(PHQ9)
o | o |
- —— Fold1 - ~—— Fold1
—— Fold2 — Fold2
2 4 —— Fold3 2 4 —— Fold3
—— Fold4 —— Fold4
. © | Fold5 . © | Fold5
:“g o “g o
3 3
- 33
@ s AUC1=0.861 ¢ s AUC1=0.839
AUC2=0.867 AUC2=0.811
4 AUC3=0.902 S 4 AUC3=0.819
AUC4=0.898 AUC4=0.793
o | AUC5=0.896 o | AUC5=0.77
o o
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1.0 0.5 0.0 1.0 0.5 0.0
Specificity Specificity
FIGURE 2 | Evaluation of the logistic model by 5-fold cross-validation. (A) anxiety; (B) depression. AUC, area under the curve.

anxiety and depression among college students. According to our
findings, several preventive interventions should be mentioned.
First, schools should provide professional psychological help for
students suffering from COVID-19, especially having relatives
or friends who have been infected. Schools should also provide
more financial aids for students in poverty during COVID-19.
Besides, schools should encourage students to develop healthy
lifestyles, including daily exercise and lower alcohol use. Besides,
schools should emphasize the importance of sleep, especially
in this particular period. Finally, some strict regulations should
be applied, such as wearing masks and taking temperature
routinely. These measurements would even improve students’

mental health. Simultaneously, schools should ensure that some
services closely related to students” daily life, such as delivery
service, will be maintained.

Previous studies have demonstrated that college students have
been suffering extreme mental pressure during this pandemic,
and proposed some countermeasures. Chis study supported
interventions promoting resilience, even remotely, to subjects
with specific risk factors of developing poor mental health during
COVID-19 or other pandemics with social isolation (Chi et al.,
2020). Chen et al. found that isolation policy had a complex
influence on the symptoms of obsessive-compulsive disorder,
fear, hypochondria, depression, and neurasthenia via various
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factors and introduced a six-step intervention strategy to alleviate
young people’s psychological problems while in isolation (Chen
et al, 2020). Similar studies were performed in many other
countries, including the United States (Huckins et al., 2020;
Son et al., 2020), Saudi Arabia (Alkhamees et al., 2020), India
(Kapasia et al., 2020), Bangladesh (Khan et al., 2020), and Jordan
(Naser et al., 2020). Huckins et al. reported that compared
with U.S. college students in the prior academic terms, the
Winter 2020 term individuals were more sedentary, anxious,
and depressed. A wide variety of behaviors, including increased
phone usage, decreased physical activity, and fewer locations
visited, were associated with fluctuations in COVID-19 news
reporting (Huckins et al., 2020).

Some previous studies have also reported some “hub influence
factors” that serve as mediators between “ordinary influence
factors” and psychological problems. For example, as mentioned
above, Zhang et al. utilized R software’s mediation package to
find that the severity of the COVID-19 outbreak indirectly affects
negative emotions by affecting sleep quality (Zhang et al., 2020).
Such mediators also include resilience, social support, and coping
(Yang et al., 2020a). These “hub factors” could be considered
“targets” for psychological interventions, including psychological
counsel to strengthen one’s resilience and coping ability, social
support from friends or family, and even medical intervention.
For example, the appropriate application of some hypnotics
has been proved to be effective for anxiety and depression
patients without significant side effects (Yang et al., 2020b).
The “sleep quality” factor derived in our study is one of the
previously discovered “hub influence factors” (Zhang et al., 2020).
Therefore, we highly suggested that schools encourage students
to get enough sleep times and higher sleep quality.

In our study, we did not find any relationship between
majors and the mental health of college students. However, many
previous studies have reported that the psychological impact
of the pandemic on college students majoring in psychology
or medicine-related subjects is more significant. Guidotti et al.
found that a notable percentage of neuropsychology trainees
reported increased personal mental health symptoms (ie.,
anxiety/depression; 74/54%) as well as several other personal
stressors (Guidotti Breting et al, 2020). Similar situations
occurred in Nepal (Khanal et al., 2020; Shrestha, 2020) and China
(Xiao et al., 2020). To conclude, as for psychological/medical
students, COVID-19 might cause enormous psychological
stress. And psychological interventions should be implemented.
Besides, more clinical studies should be conducted to prove
this point.

This study has some strengths. First, this is the first published
article examining college students’ mental status after school
reopening to the best of our knowledge. Second, the subjects
included in this study were from several different schools
across China, which increases this study’s universality. Third,
the application of machine learning algorithms, including
SMOTE, AIC, multivariate logistic regression, and ROC curves,
is appropriate and reasonable, increasing the study’s scientificity
and reliability.

This study also has some limitations. First, the sample
was relatively small. It is not easy to explore differences

among schools. We just used the Chi-square test to prove
no significant differences between city areas and rural areas.
Second, some infrequent influence factors, which certain
subjects mentioned, were not included in the questionnaire.
Third, more psychological clinical trials should be performed
to discover the susceptibility to other mental problems
such as alexithymia (Tang et al, 2020,b) and PTSD after
school reopening.

CONCLUSION

In this study, we performed a cross-sectional survey to investigate
the prevalence of anxiety and depression among Chinese
college students after school reopening and explored a series
of factors influencing students’ mental health. Many studies
have demonstrated that college students have been suffering
extreme mental pressure during the pandemic. For example,
Cao et al. performed a cross-sectional study in China and
found that 0.9% of the respondents were experiencing severe
anxiety, 2.7% were experiencing moderate anxiety, and 21.3%
were experiencing mild anxiety. Also, influence factors and some
so-called “hub influence factors” were mentioned. Currently,
the pandemic’s control status varies worldwide. The situation
of COVID-19 in China significantly improved and the school
reopens. However, in some other countries, the school might
reopen after a period of time. To the best of our knowledge,
this is the first published article examining college students’
mental status after school reopening. Therefore, we evaluated
the school regulation measures based on college students’ mental
health, which could provide sensitive suggestions for school
management worldwide.
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Background: Previous systematic review indicated the prevalence of prenatal anxiety
as 14-54%. Pregnant women are a high-risk population for COVID-19. However, the
prevalence of anxiety symptoms and related factors is unknown in Chinese pregnant
women during COVID-19 outbreak.

Objective: To investigate the prevalence of anxiety symptoms and the related
factors in Chinese pregnant women who were attending crisis intervention during the
COVID-19 pandemic.

Methods: The data of this cross-sectional study were collected in about 2 months
(February 28 to April 26, 2020). Data analysis was performed from April to May
2020. Participants completed a set of questionnaires via the Wechat Mini-program
before starting the online self-help crisis intervention for COVID-19 epidemic. A total
of 2,120 Chinese pregnant women who were attending a self-help crisis intervention
participated in this study. A survey was developed to address possible stress-related
factors in pregnant women during the COVID-19 outbreak, including demographic,
socioeconomic, and pregnancy-related factors, as well as COVID-19 related factors.
Generalized Anxiety Disorder-7 (GAD-7) scale and the 10-item perceived stress scale
were, respectively, employed to measure anxiety and stress-related factors.

Results: A total of 21.7% (459) of pregnant women reported at least mild anxiety
(=5 on the GAD-7 scale), and only 82 women reported moderate to severe anxiety
(=10 on the GAD-7 scale). Factors associated with at least mild anxiety included living
in Hubei province (OR = 1.68, 95% Cl = 1.32-2.13), nobody providing everyday life
support (OR = 1.81, 95% Cl = 1.18-2.77), pelvic pain or vaginal bleeding (OR = 1.67,
95% CI = 1.32-2.09), and higher perceived stress (OR = 6.87, 95% CI = 5.42-9.02).
Having relatives or neighbors with a diagnosis of COVID-19 was not associated with
anxiety (o > 0.05).
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Conclusions and Relevance: Our findings indicate that evaluation and intervention
for maternal and infant health are necessary in pregnant women with anxiety during
COVID-19 epidemic, especially those with higher perceived stress, less everyday life
support, or vaginal bleeding. Interactions among these related medical, social and
psychological factors need to be investigated in future studies.

Keywords: prenatal anxiety, crisis intervention, perceived stress, pelvic pain, vaginal bleeding, COVID-19 outbreak

INTRODUCTION

Prenatal anxiety in pregnant women is a worldwide public health
issue due to its high prevalence and heavy burden posed to
not only pregnant women themselves but also their family.
Previous studies have suggested that 14-54% pregnant women
experienced anxiety (Madhavanprabhakaran et al., 2015; Rees
et al., 2019; Adhikari et al., 2020; Bhushan et al., 2020; Molgora
et al., 2020). A recent Chinese study found maternal anxiety
in 26% of 119 well-educated and employed healthy pregnant
women (Wu et al., 2020). Prenatal anxiety can result in adverse
perinatal outcomes (Mirzadeh and Khedmat, 2020), impaired
fetal brain development (Wu et al.,, 2020), and even long-lasting
adverse health outcomes in their offspring’s late lives (Helgertz
and Bengtsson, 2019; Rees et al., 2019). During the present
COVID-19 epidemic, a systematic review found that among 108
pregnant women between December 8, 2019 and April 1, 2020,
91% delivered by cesarean section (Zaigham and Andersson,
2020). The high rate of cesarean section may reflect the anxiety-
related impacts on mothers under the COVID-19 outbreak
estimated by researchers (Fakari and Simbar, 2020; Mirzadeh
and Khedmat, 2020). However, the screening and recognition of
anxiety symptoms during pregnancy remain insufficient (Bright
etal., 2019; Hoyer et al., 2020).

Prenatal anxiety has been associated with socioeconomic
factors, pregnancy-related factors, and perceived stress (e.g.,
Rallis et al., 2014; Kang et al., 2016). Several studies reported that
anxiety during pregnancy was associated with low socioeconomic
status (including income, education and employment status)
(Kang et al, 2016; Adhikari et al., 2020; Liao et al., 2020).
A previous study reported that pregnant women experienced
fewer anxiety symptoms during the second trimester compared
to the other trimesters (Rallis et al., 2014). Nulliparous women
might be less anxious than multiparous women (Koelewijn et al.,
2017; Liao et al., 2020; Lu et al., 2020). Furthermore, the lack
of someone providing emotional support was associated with
anxiety symptoms in pregnant women (Gonzalez-Mesa et al.,
2020). Besides, more anxiety in pregnant women was related to
high perceived stress (Gul et al., 2017; Li et al., 2020). Perceived
stress, the cognitive appraisal process when facing stressful
situations, is closely related with prodromal stages of psychiatric
disorders (Taylor, 2015).

COVID-19 epidemic may have exerted extra influence on
prenatal anxiety in pregnant women (Corbett et al., 2020;
Mirzadeh and Khedmat, 2020). First, pregnant women had
heightened anxiety about health status of their family members
during the epidemic than before (Corbett et al., 2020). Second,

health education about COVID-19 have stressed chronic illness
as high risk for complications in severe COVID-19 patients
(Beghi et al., 2020; Bravi et al., 2020), therefore, pregnant women
with a history of chronic illness may be more anxious than
those without. Third, in China, participants in Hubei Province
may be more anxious of being infected with COVID-2019
when compared with those in the non-endemic provinces (Yuan
et al, 2020). However, there were only 33 participants from
Hubei was included in that study, which were not convincing
in explaining the anxiety level in Hubei population. Last but not
least, during COVID-19 epidemic, pregnant women may also be
anxious about the lack of accessibility of health service because
of threatened miscarriage when experiencing vaginal bleeding
(Hooker, 2020). Pregnant women were more preferentially
admitted to a hospital during previous influenza epidemics,
seeking high quality of medical care (Mertz et al., 2019). However,
this year, pregnant women were anxious about possible COVID-
19 risks in hospital settings, so some canceled regular visits
in the hospital, or want selective cesarean section to terminate
pregnancy (Fakari and Simbar, 2020; Gunnes et al., 2020; Ding
et al,, 2021). Therefore, pelvic pain or vaginal bleeding might be
both pregnancy-related and COVID-19 related stressful events.

To our best knowledge, no prior study has measured anxiety in
pregnancy during COVID-19 epidemic. Moreover, as a subjective
appraisal of stress, perceived stress has not been integrated in
previous studies that investigated socioeconomic or pregnancy-
related characteristics in prenatal anxiety. More importantly,
some factors might raise health risk in pregnant women during
COVID-19 epidemic, such as history of chronic illness, COVID-
19 diagnosis of family members or neighbors, and living in
Hubei. Accordingly, the objectives of this study include: (1) to
investigate the prevalence of anxiety symptoms, (2) to explore
the demographic, pregnancy-related factors, COVID-19 related
factors, and perceived stress that are associated with anxiety in
pregnant women.

METHODS

Procedure

All participants were recruited by the obstetric clinicians through
the Wechat. The criteria for inclusion were: all participants were
pregnant Chinese women, and they all registered in an online
self-help intervention program targeting crisis intervention
during the COVID-19 epidemic. Pregnant women completed
a set of questionnaires on the Wechat Mini-program before
the beginning of the online crisis intervention for COVID-19
epidemic. The 7-day self-help online intervention was designed
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according to some core strategies of Problem Management Plus
(PM+), a low intensity psychological intervention (Dawson
et al,, 2015). The main purpose of the self-help intervention
was introduced on the webpage, concentrating on stress
reduction of the public. The intervention was arranged as 10-
20min per day in consecutive 7 days. Before they started
the self-help intervention, participants saw themes of every
day, namely Stability, Relaxation, Sense of control, Self-efficacy,
Social support, Keeping healthy, and Hope, which might help
them make decision whether they would like to complete the
questionnaire and then start the intervention. The enrollment
of participants was carried out according to the Declaration
of Helsinki. All women provided informed consent. The
Institutional Review Board of Institute of Psychology, Chinese
Academy of Sciences, approved this study. The data were
collected in about 2 months (February 28 to April 26, 2020) with
the dissemination of the online intervention.

Measures

The GAD-7 Scale

The GAD-7 scale is used to assess the severity of generalized
anxiety disorder. Each item is scored as 0-3-point on a Likert
scale (3 = “almost every day” and 0 = “not at all”). Scores on
the GAD-7 scale ranges from 0 to 21. The Chinese version of
GAD-7 scale has been widely used in China (He et al., 2010).
The Cronbach’s o coefficient of the GAD-7 scale was 0.86 in
the current study. The participants were evaluated as with at
least mild anxiety symptoms when the total scores > 5 on the
Generalized Anxiety Disorder-7 (GAD-7) scale (Spitzer et al.,
2006). Therefore, this study divided all the subjects into two
groups: anxiety group and non-anxiety group.

The 10-ltem Perceived Stress Scale (PSS)

The PSS was used to evaluate one’s level of perceived stress in
terms of unpredictability, and overload (Cohen et al., 1983). Each
item is scored on 0-4-point using a Likert scale (4 = very often
and 0 = never). Six of the 10 items evaluate the frequency of
negative thoughts, and the remained items evaluate the frequency
of positive thoughts. The four positive items are reverse scored
and the scores for all items are added up as a total score. The
Chinese version of the scale demonstrates good reliability and
validity (e.g. Ng, 2013). In the present study, the Cronbach’s alpha
value was 0.82 for the PSS.

Demographic Data and COVID-19-Related Factors in
Pregnant Women

A survey was developed to address possible stressors in pregnant
women during the COVID-19 outbreak. First, we collected
sociodemographic data including age, gender, residential
location during the outbreak, education, marital status,
professional information, family annual income, and support
for everyday life. Second, the survey also included questions
about factors that might raise anxiety in pregnant women during
COVID-19 epidemic: (1) pelvic pain or vaginal bleeding; (2)
history of chronic illness, including diabetes, hypertension,
hypothyroidism, hyperthyroidism pre- or during pregnancy; (3)

contact history with COVID-19 indicated by infection in their
family and neighbors; (4) living in Hubei.

Statistical Analysis

The normal distribution of each variable was examined by
Shapiro-Wilk test, and none of the variables showed normal
distribution (all p < 0.01). Descriptive statistics of the two
groups (anxiety group and non-anxiety group) were calculated.
Categorical variables (family annual income, marital status, etc.)
were reported in percentages. Continuous variables (such as
age, gestational age, education year, etc.) were expressed as
median (Min, Max). The Mann-Whitney U-test or chi-square
test was used to test the differences in these variables between
the anxiety group and the non-anxiety group. Chi-square test
was used to compare the prevalence of anxiety symptom among
early, middle, and late pregnancy. A binary logistic regression
analysis was performed to test the underlying factors associated
with mild to severe anxiety (yes/no). Independent variables were
variables that showed significant differences between anxiety
group and the non-anxiety group in the previous mentioned
Mann-Whitney U-test or chi-square test. SPSS Statistic 21.0 was
applied to perform the analyses.

RESULTS

Demographic Characteristics of

Participants

Totally 2,139 pregnant women who are currently living in
15 cities in China participated in this study, and 2,120 of
them submitted qualified questionnaires. It is worth noting
that there were 693 participants in Hubei. The average age
of the participants is 30.51 years (SD = 9.67). Among all
the participants, 31.3% have an annual family income below
80,000 RMB, and 0.5% of households have an annual income
over 1,000,000 RMB. Among all participants, 440 pregnant
women were in the first trimester (<12 weeks), and 1,203 were
in the third trimester (>25 weeks). All participants’ privacy
was guaranteed.

Prevalence of Anxiety

Mild to severe anxiety was identified in 21.7% (459) of pregnant
women in this study, who were categorized as anxiety group.
In anxiety group, most of the women reported mild anxiety
(17.8%, n = 377), and only 82 women reported moderate to
severe anxiety. 22.7, 21, and 21.5% women in early (gestational
age < 12 weeks), middle (at 13-24 weeks) and late pregnancy
(=25 weeks) reported at least mild anxiety, and no significant
differences were found in prevalence among early, middle and
late pregnancy (x2 = 0.44, p > 0.05). The prevalence of prenatal
anxiety symptoms were 27.0 and 19.1% in and out of Hubei
province, respectively.

Comparison of Stress Correlates Between
Women With and Without Anxiety

There were significant differences in age, education levels and
the percentage of residence in Hubei province (Bonferroni
corrected ps < 0.05) between non-anxiety group and anxiety
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group. More women in anxiety group had an annual family
income <80,000 RMB than in non-anxiety group (Bonferroni
corrected p < 0.05). Chronic illness during or prior to pregnancy
and current oral medication on chronic illness was reported
by more women in anxiety group than in non-anxiety group
(Bonferroni corrected ps >0.05). Pelvic pain or vaginal bleeding
occurred more in anxiety group than in non-anxiety group
(Bonferroni corrected p < 0.05). Having neighbors or relatives
with a diagnosis of COVID-19 was not associated with anxiety (p
> 0.05). See Table 1.

The Correlates of Anxiety in Pregnant

Women

The results of binary logistic regression showed that elder age,
living in Hubei, without anyone to turn to for support in everyday
life, higher perceived stress, pelvic pain, or vaginal bleeding
were significantly associated with at least mild anxiety (Table 2).
Pregnant women living in Hubei were 1.68 times more likely
to be anxious than those living in other provinces (OR = 1.68,
95% CI = 1.32-2.13). Pregnant women were 1.81 times more
likely to be anxious when there was nobody providing everyday
life support (OR = 1.81, 95% CI = 1.18-2.77). PSS scores >14
was regarded as indicating higher perceived stress (Monk et al.,
2020). Pregnant women with higher perceived stress are 6.87
times more likely to be anxious than those with lower perceived
stress (OR = 6.87, 95% CI = 5.42-9.02). Pregnant women with
pelvic pain or vaginal bleeding were 1.67 times more likely to
be anxious than those without (OR = 1.67, 95% CI = 1.32-
2.09).

DISCUSSION

To our best knowledge, the current study is the first to integrate
socioeconomic factors, pregnancy-related factors, COVID-19-
related stressful events, and perceived stress in a survey on
prenatal anxiety. The main findings are as following: (1) the
prevalence of prenatal anxiety symptom was 21.7%, and most of
the anxious pregnant women reported mild anxiety; (2) higher
perceived stress was a critical predictor of prenatal anxiety
symptoms, not indicating specific stressful events; (3) anxiety
symptoms were associated with pregnancy-related stressful
events, including nobody providing emotional support and
experiencing pelvic pain or vaginal bleeding, and the latter was
a both pregnancy-related and COVID-19 related stressful event;
(4) anxiety symptoms were associated with living in Hubei, but
was not associated with the other COVID-19-related factors.

In the current study, we found that during the COVID-
19 epidemic, the prevalence of anxiety symptom was 21.7% in
Chinese pregnant women attending the crisis intervention, and
the rate was 27.0% in the pregnant participants living in Hubei.
Similarly, two survey in Wuhan, respectively reported that 20.8%
(in February 2020; Ding et al., 2021) or 24.5% (in March 2020; Liu
et al., 2020) pregnant women felt anxious during the COVID-19
epidemic. The reason of the various rates in these studies might
be different self-rating scales, sampling periods. Other reasons
might be differences in demographic and socioeconomic facets,
since we found differences of age, education level, and family
annual income between participants with and without prenatal
anxiety, which is consistent with previous studies in China (Kang
et al., 2016; Liao et al., 2020; Lu et al., 2020).

TABLE 1 | Comparison of COVID-19-related factors between the participants with and without anxiety.

Non-anxiety Anxiety Zor x? P
(n =1,661) (n = 459)
Age 30 (19, 45) 30 (20, 47) —3.07* 0.002
Educated 16 (6, 23) 15 (6, 23) —3.44* 0.001
Married 98.4% (1,634) 97.4% (447) 1.95 0.163
smoking 0.2% (4) 0.7% (3) 1.86 0.172
Drinking 1.7% (29) 2.4% (11) 0.82 0.365
Family annual income <80,000 Yuan 29.3% (487) 38.3% (176) 13.63" 0.000
Gestational week 26 (1, 42) 30 (1, 41) —0.56 0.576
Nulliparae 54.6% (907) 55.1% (253) 0.04 0.845
Nobody providing support in everyday life 5.4% (89) 8.9% (41) 7.98** 0.005
Perceived stress 13 (1, 25) 19 (6, 37) 251.87 0.000
Work as medical staff 6.1% (102) 6.8% (31) 0.23 0.632
Residence (Hubei) 30.5% (506) 40.7% (187) 17.24* 0.000
Relatives with a diagnosis of COVID-19 1.1% (18) 1.3% (6) 0.16 0.689
Neighbor with a diagnosis of COVID-19 1.1% (19) 0.9% (4) 0.25 0.618
Pelvic pain or vaginal bleeding 37.9% (629) 48.1% (459) 15.82" 0.000
History of chronic illness 16.8% (279) 20.9% (96) 4.19* 0.041
History of medical conditions related to pregnancy 11.2% (186) 13.3% (61) 1.58 0.216
Current medication for chronic illness 8.5% (142) 12.4% (57) 6.33"* 0.012

Categorized variables were presented as percentage (n). Continuous variables were presented as median (Min, Max).

Z: outcome of Mann-Whittney U-test; *p < 0.05; **p < 0.01;, ***p < 0.001.
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TABLE 2 | Factors associated with prenatal anxiety.

Variable n (%) Wald x2 df OR 95% Cl P
Age (years) 30 (19, 47) 5.78 1 0.96* 0.94-0.99 0.016
Education (years) 15 (6, 23) 0.66 1 1.02 0.97-1.07 0.418
Living in Hubei 18.21 1 1.68"* 1.32-2.13 0.000
Yes 693 (32.7)
No 1,427 (67.3)
Family annual income < 80,000 Yuan 2.77 1 1.24 0.96-1.61 0.096
Yes 663 (31.3)
No 1,457 (68.7)
Nobody providing support in everyday life 7.35 1 1.81* 1.18-2.77 0.007
Yes 130 (6.1)
No 1,990 (93.9)
Perceived stress 193.71 1 6.87 5.24-9.02 0.000
Yes 1,074 (50.7)
No 1,046 (49.3)
Current medication for chronic iliness 3.69 1 1.43 0.99-2.06 0.055
Yes 1,921 (90.6)
No 199 (9.4)
Pelvic pain or vaginal bleeding 19.07 1 1.67* 1.32-2.09 0.000
Yes 850 (40.1)
No 1,270 (59.9)
History of chronic illness 3.54 1 1.33 0.99-1.78 0.060
Yes 375 (17.7)
No 1,745 (82.3)

Continuous variables are presented as Median (Min, Max). *p < 0.05; **p < 0.01; ***p < 0.001.

Due to the cross-sectional design, we could not conclude
whether our participants had increased anxiety compared to the
period right before COVID-19 pandemic. A study in Turkey
found that among the 63 pregnant participants, women with
mild anxiety decreased and women with moderate and severe
anxiety increased after 2019-nCoV infection (Ayaz et al., 2020).
Therefore, the public health emergency brought by the COVID-
19 epidemic might have influenced the pregnant women all
over the world (e.g., de Arriba-Garcia et al, 2021; Saadati
et al, 2021). An international prospective cohort study had
just started to evaluate the impact of COVID-19 on pregnant
women postpartum women over the next 6 month period in
14 countries (using GAD-7 when assessing anxiety symptoms)
(Motrico et al., 2021).

Importantly, our results suggested living in Hubei was
an independent factor that related to self-reported anxiety
symptoms of pregnant women during the COVID-19 epidemic.
This is reasonable since Hubei province was much more
influenced by the crisis of COVID-19 epidemic than other
provinces in China. Similarly, a survey on pregnant women
in and showed that more women Wuhan (the capital of
Hubei province) in Wuhan felt anxious compared to those in
Chonggqing (a big city in southwestern China) (24.5 vs. 10.4%)
(Liu et al., 2020). Furthermore, we found that pregnant women
with experience of pelvic pain or vaginal bleeding were more
likely to report anxiety symptoms during COVID-19 epidemic.
Vaginal bleeding or pelvic pain might be related to prenatal

anxiety according to previous studies before the COVID-19
epidemic. For example, Richardson et al. (2017) claimed that
the experience of vaginal bleeding and/or abdominal pain in
early pregnancy was highly anxiogenic. Pelvic pain and vaginal
bleeding may rise anxiety in pregnant women because their
association with miscarriage (Kilfoyle et al., 2016) or diagnostic
uncertainty (Richardson et al., 2017). Pelvic pain or vaginal
bleeding was both pregnancy-related and COVID-19 related
stressful events, as we mentioned above.

We also found prenatal anxiety was related to nobody
providing support in everyday life. This result is similar with
previous studies, which suggested that lack of emotional support
was associated with anxiety in pregnant women. In China, most
pregnant women were taken care of by their husbands or other
family members, and this is also the case in our study. Therefore,
it is reasonable to find that pregnant women were more likely
to report anxiety when nobody could provide support for them
in everyday life, particularly in case of quarantine during the
COVID-19 epidemic. Besides, in the current study, no significant
differences were found in prevalence among early, middle, and
late pregnancy. However, a survey in Chinese pregnant women
before the pandemic also reported a relatively high rate (20.6%)
of anxiety in women at least 38 weeks into pregnancy, and the
high rate were attributed to socioeconomic status and the third
trimester (Kang et al,, 2016). No existing survey on prenatal
anxiety during COVID-19 epidemic reported the association of
pregnancy trimester and prenatal anxiety.

Frontiers in Psychology | www.frontiersin.org

85

April 2021 | Volume 12 | Article 633765


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

Shangguan et al.

Stress Correlates of Prenatal Anxiety

Notably, we found that women with higher perceived
stress were more likely to be anxious than those with lower
perceived stress, which is in line with a recent study in
women with recurrent pregnancy loss (Li et al., 2020). High
perceived stress indicates people perceive their lives as excessively
stressful relative to their capability to cope. Perceived stress
showed significant relationship with physical and psychological
symptoms in numerous studies (Hewitt et al., 1992; Beshai et al.,
2016; Hjelm et al., 2017). The PSS examined women’s general
beliefs about stress without giving a list of specific events (Hewitt
et al., 1992), so scores on the PSS in our study were not biased
by the events related to pregnancy, COVID-19 epidemic and the
recall of past life events.

LIMITATIONS

There are several limitations in this study. First, this is a cross-
sectional study, which is not sufficient to find risk factors or
examine perceived change in anxiety during pregnancy. Second,
there were only 82 pregnant women with moderate to severe
anxiety in our survey, which restricted the application of our
results in the explanation of severe prenatal anxiety during
COVID-19 pandemic. Third, we found a small proportion of
women who had relatives or neighbors with a diagnosis of
COVID-19. This might be the reason that we found that COVID-
19 diagnosis of relatives or neighbors was not associated with
anxiety symptoms. Fourth, more questions should be designed to
detect COVID-19-related stressful events. Fifth, self-report pelvic
pain and vaginal bleeding may be not as reliable as the evaluation
by doctors. Sixth, there were significant differences in age,
education levels and family incomes between pregnant women
with and without anxiety. Although other related factors were
identified by adjusting these confounders in this study, future
studies should better match these characteristics between groups.
Seventh, family annual income varies in different provinces, so
the subgroup of family annual income <80,000 Yuan was not
suitable for every province. This restricted the application of
our result on the criteria of family annual income. Eighth, the
response rate was not available due to the internet technological
problem of the newly developed Wechat Mini-program. Last,
depending on dissemination of the crisis intervention program,
pregnant women in this study were mainly from Hubei, Beijing
and Gansu, and there were scarce participants in the other
12 provinces. Therefore, we cannot compare the prevalence of
anxiety of our survey with that of other provinces and find more
associate factors of anxiety in the COVID-19 pandemic.

CONCLUSIONS

Anxiety in about one-fifth of pregnant women highlights
the importance of instant distribution of clinical and mental
health advice in the early stage of infectious disease epidemic.
Both COVID-19-related and pregnancy-related factors were
associated with anxiety in pregnant women seeking self-
help online crisis intervention during COVID-19 epidemic.
Furthermore, our study is the first to claim that general beliefs
about stress might also be an independent factor associated

with anxiety during COVID-19 epidemic. However, since
there were only 3.9% pregnant women reported moderate to
severe anxiety in our survey, we should be cautious when
applying our conclusions in severe prenatal anxiety during
the COVID-19 pandemic. Our findings have important clinical
implications for medical and mental health service during
and after the COVID-19 epidemic. First, measurement of
perceived stress may be recommended in clinical obstetric
practice and psychological crisis intervention. Second, integrated
service should be considered in clinical obstetric setting
during and after the COVID-19 pandemic. Since vaginal
bleeding and/or abdominal pain may be anxiogenic, mental
health service should also be provided for pregnant women
seeking medical help for vaginal bleeding and/or abdominal
pain in community hospitals, specialist hospitals or general
hospitals. Third, pregnant women with less everyday life support
should be supported by mental health in the future clinical
practice, especially when facing public health emergencies. Last,
systematic preventive interventions need to be exerted for
anxiety during pregnancy, including socioeconomic measures,
psychological and medical interventions.
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The COVID-19 is creating panic among people around the world and is causing a
huge public mental health crisis. Large numbers of observational studies focused on the
prevalence of psychological problems during the COVID-19 pandemic were published.
It is essential to conduct a meta-analysis of the prevalence of different psychological
statuses to insight the psychological reactions of general population during the COVID-19
epidemic in China. Sixty six observational studies about the psychological statuses
of people during the COVID-19 were included, searching up to 1 December 2020.
Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) was
used to evaluate the quality of the included studies. OpenMetalAnalyst] was used for the
data analysis. High prevalence of acute stress and fear symptoms were observed in the
early period of the epidemic. Additionally, anxiety and depression symptoms continued
at a high prevalence rate during the epidemic. It should alert the lasting mental health
problems and the risk of post-traumatic stress disorder and other mental disorders.

Systematic Review Registration: PROSPERO CRD 42020171485.

Keywords: mental healthcare, COVID-19 pandemic, meta-analysis, psychological problems, PTSD

INTRODUCTION

The coronavirus disease (COVID-19) spread rapidly in China since it first appeared in Wuhan,
China, in December 2019 (Liu et al., 2012). The acute respiratory infection caused by severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) has spread globally due to its high transmission
rate (The Novel Coronavirus Pneumonia Emergency Response Epidemiology Team, 2020). On 11
March 2020, the WHO characterized COVID-19 as a pandemic. By 1 October 2020, the cumulative
number of infections worldwide has exceeded 36 million, and the number of deaths has exceeded 1
million (World Health Organization, 2020). The COVID-19 is creating panic among people around
the world and is causing a public mental health crisis (Dong and Bouey, 2020; Yao et al., 2020).
Looking back at the SARS outbreak in 2003 and the Ebola outbreak in 2014, not only did the
incidence of psychological problems such as anxiety, fear, and stress increase during the epidemic
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period, but the psychological problems were also decelerating the
recovery of infected patients (Person et al.,, 2004; Shultz et al.,
2016). In addition, long-term follow-up revealed a significant
increase in the incidence of mental disorders such as post-
traumatic stress disorder and depression, especially among the
health care workers (HCW) and survivors of the infection (Mak
et al., 2009; Wu et al,, 2009; Liu et al., 2012). Fear of illness
and death, social isolation, and reduced income all contribute to
the high incidence of mental and psychological problems during
the emergence of epidemics (Carvalho et al., 2020). Therefore,
targeted intervention according to the prevalence of mental
and psychological problems during the epidemic has important
social effects.

We conducted a meta-analysis of cross-sectional studies
published before 6 March 2020 on the prevalence of different
psychological states during early stage of COVID-19 epidemic
in China (Li W. et al, 2020). The present study updated the
literature retrieval date to 1 December 2020 to search more
databases through a more comprehensive retrieval strategy.
At the same time, the present study focuses on not only
the prevalence of different psychological states, but also the
difference of the prevalence among different periods of COVID-
19 pandemic. Based on the changes in the epidemic situation and
the major events related to the psychological status of people, this
study provides an evidence-based data for the prevention and
control of the epidemic and psychological crisis intervention in
the future.

MATERIALS AND METHODS

Search Strategy

We searched the following databases for studies published before
1 December 2020: PubMed, EMBASE, The Cochrane Library,
EBSCO, Web of Science, medRxiv, PsycINFO, Chinese National
Knowledge Infrastructure (CNKI), Chongging VIP database
for Chinese Technical Periodicals, WANFANG DATA, Chinese
Biological Medical Literature Database, and official information
release platform (WeChat Official Account or Weibo). The
search terms are described in the Supplementary Material. The
reference lists of included articles were hand-checked for further
relevant studies, and experts in the field were asked about the
ongoing studies.

Inclusion and Exclusion Criteria

All reports investigating the psychological status during the
COVID-19 outbreak were screened using the following inclusion
criteria: (a) the survey was carried out by using scales with
good reliability and validity, and definite boundary values;
(b) information about prevalence, sample size, and time of
investigation or time of submission; (c) the survey was conducted
after COVID-19 outbreak; (d) the survey was conducted
among general population; (e) cross-sectional study; (f) studies
published in either English or Chinese. The exclusion criteria
were as follows: (a) incomplete outcome data or lack of valid
data following contact with the original authors; (b) descriptive
studies, qualitative studies, anthropologic studies, review articles,
research protocols, case reports, and duplicated reports.

Screening of Articles and Data Extraction
Three researchers (CD.Z., J]J.L., and HY.W.) independently
explored previous studies based on search terms. The retrieved
records were managed by Endnote X9. After removing the
duplicates, all titles and abstracts of the records were screened
by the three independent researchers (CD.Z., J].L., and HY.W.),
and all studies that could possibly meet the inclusion criteria
according to one of the researchers were retrieved as full text.
The decision to include or exclude a study was also made by
the three independent researchers (CD.Z., JJ.L., and HY.W.). The
disagreements were discussed and resolved through discussion
with a third reviewer (YK. Z.).

The data were then extracted and checked by two independent
reviewers (H.L. and W.L.) using a standardized data collection
form. The pertinent data extracted included data source,
publication date, sample size, investigation time, population,
location, and method of investigation, where possible.

Quality Assessment of the Studies

The included studies were assessed using the Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE)
checklist (Vandenbroucke et al., 2007), which includes 22 items
for evaluating the title and abstract, introduction, methods,
results and discussion, while assigning 1 point for each item, with
a total of 22 points.

Outcome Measures

The primary outcome is the prevalence of different psychological
statuses during the COVID-19 outbreak. The secondary
outcomes are the prevalence of different psychological statuses
in Hubei province and other provinces/cities outside the
Hubei province.

Categorization of Time Periods

According to the dynamic changes in the situation and the
major events related to the psychological status (Pan et al,
2020), we divided the epidemic into three time periods: the
first period was from 23 January to 1 February 2020, during
which the experts announced that the virus could be passed
on, the government enforced lockdown in Wuhan, local traffic
control and social isolation, and the hospitals faced serious
shortages of medical resources and protective materials. The
second period was from 2 February to 17 February, 2020, during
which the Chinese government dispatched medical teams to
Hubei Province for medical assistance, alleviated the shortage
of medical resources and protective materials gradually, and set
up psychological assistance hotlines in all provinces and cities
throughout the country. The third period was from 18 February
to 24 April, 2020. During this period, the number of patients
recovered and discharged increased, and many provinces and
cities down-regulated the level of emergency response to major
public health emergencies and psychological medical teams to
assist Wuhan.

Analysis
Meta-analyses were performed using the OpenMeta[Analyst]
(Brown University, Rhode Island) (Lau et al., 1992; Viechtbauer,
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14598 potential articles published before 1 December 2020 were
identified using a standardised search strategy from the following
databases:

L] 696 from the PubMed

o 1035 from EMBASE

L] 4 from Cochrane Library
o 877 from EBSCO

L] 976 from Web of Science
L] 85 from PsycINFO

° 1223 from medRxiv

[ ] 1898 from Chinese National Knowledge Infrastructure (CNKI)
L] 676 from Chongqing VIP database for Chinese Technical
Periodicals

5071 from WANFANG DATA

2022 from Chinese Biological Medical Literature Database
35 from official information release platform (WeChat Official

Account or Weibo)

5811 articles were duplicated or appeared in multiple

databases

A4

8787 unduplicated articles, 2952 in English and 5835 in Chinese

8435 articles were excluded using following inclusion
and exclusion criteria reading the title and abstract
286 articles were excluded after reading the full text
48 no primary data

36 review articles

A 4

139 no usable data
29 descriptive studies

25 unrelated

9 duplicate publication

\4

66 studies were included in the analysis, 34 in English and 32 in Chinese

FIGURE 1 | Identification of included studies.

2010; Wallace et al., 2012). For different psychological statuses,
only when no less than five different time points could
be extracted from the included studies, a meta-analysis was
performed. The studies were listed by the investigation time.
The pooled effect size was calculated using the DerSimonian-
Laird method for the point at which each new study was
chronologically added to the evidence base (Kristian et al.,
2011). The forest plots provide a visual representation of
the trend of different psychological states with the spread
of the epidemic. To present the prevalence of different
psychological status during different periods of the COVID-19

epidemic, we performed the subgroup meta-analysis according to
different periods.

For each meta-analysis, the heterogeneity was estimated
using the inconsistency relative index 12, which describes the
percentage of variation among studies by heterogeneity and
not by chance. Values of 1> above 25, 50, and 75% were
defined as low, moderate, and high heterogeneity, respectively
(Higgins et al., 2011). Because the heterogeneity was high (I* >
75%), we used the random effects model and the DerSimonian-
Laird method to interpolate the prevalence with a 95%
confidence interval (CI) (Kristian et al., 2011). To identify the
potential impact of small sample size (<500), sensitivity analyses
were performed.

RESULTS

Characteristics of the Included Studies
The process of identification of studies included in the
analysis was shown in Figurel. We found a total of
14,598 references in the databases. After removing these
duplicates and studies that were reported in more than one
article, 8,787 unduplicated articles remained. After reading
the title and abstract of these unduplicated articles, we
identified 8,435 articles that did not meet our inclusion
and exclusion criteria, and after reading the full text, we
identified an additional 286 articles that did not meet our
criteria. This left us with 66 articles. Among these 66 studies,
34 in English and 32 in Chinese, were included in the
subsequent analyses.

The characteristics of these 66 studies are shown in Table 1.

The respondents of seven studies came from Hubei province
(Cao H. et al., 2020; Fu et al., 2020; Huo et al., 2020; Luo F. et al.,
2020; Yang T. et al., 2020; Yu et al., 2020; Zhou and Liu, 2020);
the respondents of the thirteen studies came from provinces and
cities other than Hubei province (Cao H. et al., 2020; Deng and
Lei, 2020; Fu et al.,, 2020; Guo L. et al., 2020; Huo et al., 2020; Lin
G. et al,, 2020; Liu Z. et al,, 2020; Sun Q. et al., 2020; Tan et al,,
2020; Yang B. et al., 2020; Yang L. et al., 2020; Yang S. et al., 2020;
Zhang J. et al., 2020).

Quality Assessment of the Included

Studies
The STROBE evaluation results of the included studies showed
that all of studies had scores >11, the lowest score was 12 (Qiu
et al., 2020), and the highest score was 22 (Wang et al., 2020a).
The average score was (18.56 & 1.51), which is at the relatively
good level.

Findings From Meta-Analyses

The Prevalence of Different Psychological Statuses
During the COVID-19 Epidemic

A total of 53 studies investigated the prevalence of anxiety
symptoms from 28 January to 15 April, 2020, and the prevalence
was found to be 29.6% (95% CI: 19.7-39.5%). There were
respectively 7, 24, and 22 studies to investigate the prevalence
of anxiety symptoms during three periods of epidemic. The
prevalence were found to be 26.2% (95% CI: 19.3-33.1%) in the
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TABLE 1 | Characteristics of the included studies.

No. Study Time of Age Sex Location of Questionnaires Sample size
investigation  (Mean + SD) (M/F) investigation
1 Cai et al., 2020 1/31-2/4 Unavailable 7404/14898 China Self-compiled questionnaire 22,302
2 Cao H. et al., 2020 2/6-2/13 Unavailable 478/1022 China HAMA/HAMD 1,500
3 Cao Y. et al., 2020 5/2-5/10 Unavailable 127/303 Shanghai IES 430
4 Deng et al., 2020 2/13-2/16 32.48 + 9.05 226/254 China SAS/SDS/SRQ 480
5 Deng and Lei, 2020 3/2-3/9 Unavailable 77/496 Guangdong province SAS 573
6 Dong et al., 2020 2/16-2/22 34+9 378/567 China PHQ-9 945
7 Feng et al., 2020 2/17-3/10 Unavailable Unavailable China SAS/SDS/AIS/PCL-C 53,427
8 Fuetal., 2020 2/18-2/28 Unavailable 376/866 Wuhan GAD-7/PHQ-9/AIS 1,242
9 Gao et al., 2020 1/31-2/2 32.3+10.0 1560/3267 China WHO-5/GAD-7 4,827
10 GuoF etal., 2020 2/18-2/22 Unavailable 15034/11683  China CES-D/GAD-2 26,717
11 GuoL.etal, 2020 2/3-2/14 Unavailable 3903/9919 China SCL-90/SASRQ 13,822
12 GuoY.etal, 2020 2/26-/29 34.4 +£111 1024/1307 China HADS 2,331
13  Heetal, 2020 217-2/27 Unavailable 246/876 China 1SI 1,066
14 Huang et al., 2020 2/10-2/15 Unavailable 2676/3585 China PHQ-9/SAS 6,261
15 Huang and Zhao, 2020 2/3-2/17 35.3+5.6 3284/3952 China GAD-7/CES-D/PSQI 7,236
16 Huo et al., 2020 2/9-2/14 Unavailable 434/496 Hubei and Yunnan GAD-7/PHQ-9 930
province
17 Jiang et al., 2020a 1/31-2/2 39.6 + 12.1 261/825 China Self-compiled questionnaire 1,086
18  Jiang et al., 2020b 2/23-2/29 34.66 + 12.02 25781/34418  China SDS/SAl 60,199
19 LiS.etal, 2020 2/16-2/23 Unavailable 833/2168 China GAD-7/PHQ-9 3,001
20  LiV.etal, 2020 1/30-2/1 33.2+86 209/768 China GAD-7/PHQ-9 977
21 Liang et al., 2020 1/30 Unavailable 223/361 China PCL-C 584
22  LinG.etal., 2020 1/31-2/8 27.7 +£109 213/591 Hainan province Self-compiled questionnaire 804
23 LinL. etal, 2020 2/5-2/10 Unavailable Unavailable China GAD-7/PHQ-9/ASDS 3,826
24 LinL.-Y.etal., 2020 2/5-2/27 Unavailable 1685/3956 China GAD-7 /PHQ-9/ASDS/ISI 5,641
25 LinY.etal, 2020 1/24-2/24 Unavailable 733/1713 China STAI 2,446
26 Liuetal, 2020 1/30-2/3 Unavailable 251/357 China STAI/SDS/SCL-90 608
27  LiuY.etal, 2020 2/13-3/4 Unavailable 301/461 China SCL-90 762
28 LiuZ etal, 2020 3/11-3/15 Unavailable 224/503 Guangdong province GAD-7/PHQ-9 727
29  LuoF etal, 2020 3/14-3/17 45.0 £ 10.0 122/361 Hubei province SAS/SDS 483
30 Qietal, 2020 2/25-3/15 31.8+8.6 250/395 China PSS-10 645
31 Qiuetal, 2020 1/31-2/10 Unavailable Unavailable China Self-compiled questionnaire 52,730
32  Ranetal, 2020 2/23-3/2 28.7 + 10.64 586/1184 China GAD-7 /PHQ-9/PHQ-15 1,770
33 RenY.etal, 2020 2/14-3/29 Unavailable 360/812 China GAD-7/PHQ-9/SCL- 1,172
90/PSS-10/ISI/PCL-5
34 RenZ. etal, 2020 2/9-2/20 Unavailable 2030/4100 China GAD-7/PHQ-9 6,130
35  Shietal., 2020 2/28-3/11 35.97 +8.22 27149/29530  China GAD-7/PHQ-9/ISI/ASDS 56,679
36 SongF et al., 2020 1/28-2/20 Unavailable 553/525 China SCL-90 1,078
37 Song L. et al., 2020 4/9-4/22 356.35 £+ 6.61 183/526 China GAD-7/CES-D/ISI 709
38 Sunetal, 2021 1/30-2/3 Unavailable Unavailable China PCL-5 2,091
39  Sun M. etal., 2020 1/28-2/4 Unavailable 323/887 China GAD-7 3,111
40  SunQ.etal., 2020 2/5-2/19 Unavailable 1162/1972 Except for Hubei province GAD-7 /PHQ-9/ISI 3,134
41 Tanetal, 2020 2/24-2/25 308+74 501/172 Chongqing |IES-R/DASS-21/1SI 673
42 Tian et al., 2020 1/31-2/2 35.01 +12.8 549/511 China SCL-90 1,060
43  Wang C. et al., 2020 1/31-2/2 Unavailable 396/814 China IES-R/DASS 1,210
44 Wang J. et al., 2020 2/4-2/18 Unavailable 2824/3613 China PSQl 6,437
45  Wang M. et al., 2020 2/1-2/18 Unavailable 576/925 China GAD-7/PHQ-9/SRQ-20/ISI 1,501
46 Wangetal.,, 2020a 1/31-2/2 32.32 +£9.98 1560/3267 China GAD-7/WHO-5 4,827
47  Wang et al., 2020b 2/20-2/22 Unavailable 406/623 China SAS/SDS 1,029
48  Wu M. et al.,, 2020 2/13-2/29 Unavailable 13304/11485  China HADS 24,789
49  Xiao et al., 2020 2/1-3/31 25.05 +9.18 1037/2038 China GAD-7/PHQ-9 3,075
50  YangB.etal., 2020 2/2-2/3 Unavailable 213/414 Sichuan province GAD-7/PHQ-9 627
(Continued)
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TABLE 1 | Continued

No. Study Time of Age Sex Location of Questionnaires Sample size
investigation  (Mean + SD) (M/F) investigation

51  YangL.etal, 2020 2/1-2/9 Unavailable 142/379 Fujian province PQEEPH 521
52 YangS. et al.,, 2020 3/5-3/14 Unavailable 1239/1196 Deqing and Taizhou GAD-7/PHQ-9 2,435
53  YangT. etal., 2020 2/13-2/15 Unavailable 185/148 Wuhan GAD-7/PHQ-9 333
54 Yang X. et al., 2020 2/1-2/4 33.84 + 12.28 542/1096 China PSS 1,638
55  Yang . etal., 2020 2/19-2/21 Unavailable 1548/1611 China GHQ-20 3,159
56 Yu et al., 2020 2/17-2/27 Unavailable 1180/1847 Enshi SAS 3,027
57  Zhang J. et al., 2020 2/10-2/15 36.45 + 2.14 0/300 Changzhi SCL-90 300
58  Zhang et al., 2020b 2/1-2/5 Unavailable 617/561 Wuhan 1S 1,178
59 Zhao et al., 2020 2/18-2/25 29.17 £10.58 Unavailable China PSQI 1,722
60  Zhen and Zhou, 2020 1/27-1/30 Unavailable 361/689 China Self-compiled questionnaire 1,050
61  Zhong et al., 2020 2/13-2/24 Unavailable 5685/10363 China SASRQ 16,048
62  Zhou and Liu, 2020 3/2-3/5 33.22 £+ 0.61 73/138 Hubei province PQEEPH 211
63  Zhuetal, 2020b 2/5-2/7 33+9 380/996 China SAS/SDS 1,376
64  Zhuetal., 2020a 2/19-2/26 Unavailable 424/568 China SAS 992
65  ZhuX.etal., 2020 1/30-2/13 Unavailable 2176/4219 China GAD-7/PHQ-9/SRQ-20 63,85
66  ZhuZ. etal., 2020 2/17-3/10 Unavailable 410/512 China SCL-90 922

HAMA, Hamilton Anxiety Scale; HAMD, Hamilton Depression Scale; IES, Impact of Event Scale; SAS, Self-rating Anxiety Scale; SDS, Self-rating Depression Scale; SRQ, Stress Response
Questionnaire; PHQ-9, 9-item Patient Health Questionnaire; AIS, Athens Insomnia Scale; PLC-C, Post-traumatic Stress Disorder Checklist-Civilian Version; GAD-7, 7-item anxiety scale;
CES-D, Center for Epidemiological Survey, Depression Scale; GAD-2, 2-item anxiety scale; WHO-5, 5-item World Health Organization Well-Being Index; SCL-90, 90-item Symptom
Check List; SASRQ, Stanford Acute Stress Reaction Questionnaire; HADS, Hospital Anxiety and Depression Scale; IS, Insomnia Severity Index; PSQ)I, Pittsburgh Sleep Quality Index; SA,
State Anxiety Inventory; ASDS, Acute Stress Disorder Scale; STAI, state-trait anxiety inventory; PSS-10, 10-item Perceived Stress Scale; PHQ-15, 15-item Patient Health Questionnaire;
IES-R, Impact of Event Scale-Revised; DASS-21, 21-item Depression Anxiety Stress Scale; SRQ-20, 20-item Stress Response Questionnaire; PQEEPH, Psychological Questionnaires
for Emergent Events of Public Health; PSS, Perceived Stress Scale; GHQ-20, General Health Questionnaire.

first period, 32.5% (95% CI: 25.7-39.3%) in the second period,
and 27.4% (95% CI: 14.6-40.3%) in the third period of epidemic
(see in Figure 2A).

A total of 45 studies investigated the prevalence of depression
symptoms from 31 January to 15 April, 2020, with a prevalence
of 32.5% (95% CIL: 20.5-44.4%). There were respectively 5,
20 and 20 studies to investigate the prevalence of depression
symptoms during three periods of epidemic. The prevalence
were found to be 31.4% (95% CI: 16.9-45.9%) in the first
period, 32.6% (95% CI: 26.5-38.8%) in the second period, and
32.5% (95% CI: 15.3-49.6%) in the third period of epidemic
(see in Figure 2B).

A total of 15 studies investigated the prevalence of sleep
problems from 3 February to 15 April, 2020, and the overall
prevalence was found to be 26.3% (95% CI: 13.0-39.6%). There
were respectively seven and eight studies to investigate the
prevalence of sleep problems during the second and third period
of epidemic. The prevalence were found to be 18.8% (95% CI:
13.9-23.7%) in the second period, and 32.8% (95% CI: 13.6—
51.9%) in the third period of epidemic (see in Figure 2C).

A total of 11 studies investigated the prevalence of acute stress
symptoms from 1 February to 6 May, 2020, with a prevalence of
39.4% (95% CI: 32.5-46.2%). There were respectively 1, 4, and
6 studies to investigate the prevalence of acute stress symptoms
during three periods of epidemic. The prevalence were found
to be 75.5% (95% CI: 73.1-78.0%) in the first period, 24.1%
(95% CI: 15.0-33.3%) in the second period, and 43.5% (95% CI:
35.1-52.0%) in the third period of epidemic (see in Figure 2D).

A total of nine studies investigated the prevalence of somatic
symptoms from 1 February to 7 March, 2020, with a prevalence of
22.2% (95%CI: 14.0-30.5%). There were respectively 1, 4, and 4
studies to investigate the prevalence of somatic symptoms during
three periods of epidemic. The prevalence were found to be 33.6%
(95% CI: 30.7-36.4%) in the first period, 22.1% (95% CI: 12.3-
32.0%) in the second period, and 19.2% (95% CI: 1.0-37.5%) in
the third period of epidemic (see in Figure 2E).

A total of seven studies investigated the prevalence of
fear symptoms from 1 February to 3 March, 2020, with a
total incidence of 41.4% (95% CI: 27.4-55.4%). There were
respectively 1, 4, and 2 studies to investigate the prevalence of fear
symptoms during three periods of epidemic. The prevalence were
found to be 44.8% (95% CI: 41.8-47.8%) in the first period, 53.2%
(95% CI: 33.4-73.0%) in the second period, and 16.0% (95% CI:
13.7-18.3%) in the third period of epidemic (see in Figure 2F).

A total of five studies investigated the prevalence of
obsessive-compulsive symptoms from 1 February to 22 February,
2020, with a total incidence of 39.9% (95% CI: 11.0-68.7%).
There were respectively 1, 3, and 1 studies to investigate
the prevalence of obsessive-compulsive symptoms during
three periods of epidemic. The prevalence were found to
be 59.6% (95% CI: 56.7-62.6%) in the first period, 23.0%
(95% CI: 3.5-42.6%) in the second period, and 69.9% (95%
CL: 66.7-73.2%) in the third period of epidemic (see in
Figure 2G).

A total of six studies did not classify different psychological
statuses, but used some comprehensive mental health
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A: prevalence of anxiety symptoms

Overall (12=99.99 % ,

000)  0.296 (0.197, 0.395) 180785/348754

C: prevalence of sleep problems

]
Period I1 (172=99.35 % ,

.000)  0.188 (0.133, 0.237) 5061/32852

Period IIl (142=99.97 %, 519) 55459/116690

Overall (112=99.97 % , 396) 60520/149542

E: prevalence of somatic symptoms

Studies. Eatimate (95% C.T. am
Tan F (211] 0.336 (0.307, 0.364)  356/1060
Period | (1"2=NA , P=NA) 0.336 (0.307, 0.364) 356/1060
Yang L [214] 0.019 (0.007, 0.031) 10521 M
Guol [218] (0.067, 0.078)  637/8765
Song F [218] (0.141, 0.185)  176/1078
Zhang J (0.606, 0.714)  198/300

12/12] 0.58
Period II (12=99.5% , P=0.000)  0.221 (0.123, 0.320) 1021/10664

LinY [2:22] 0.063 (0.050, 0.006)  52/762
Ran L (2127 0.459 (0.436, 0.282)  812/1770
Zhou ¥ [313) 0.166 (0. 38211
RenY (377] 0.076 (0.061, s9/1172
Period IIl (I 0.192 (0.010, 0.375) 988/3915

=99.65 % , P=0.000)

Overall (112=99.58 % ,

=0.000)  0.222 (0.140, 0.305) 2365/1563%

Studies Eatimate (35% C.1)
TanF (21] 0.59 (0,567, 0.626) 6321060
Period | (1*2=NA , P=NA) 0.596 (0.567, 0.626) 632/1060
Yang L (264] 0.012 .00, 0.0 e M
Song F [2/8] 0.177 (0.154, 0.200) 191/1078
Zhang J 21121 0.510 (0,453, C.567)  133/300
Period Il (%2=99.55% ,P=0.000) 0.230 (0.035, 0.426) 350/1899
LY (222) 0.699 (0,667, 0.732) 533/762
Period 11l (I"2=NA , P=NA) 0.699 (0.667, 0.732) 533/762

Overall (1+2=99.86 % ,

.000)  0.399 (0.110, 0.687) 1515/3721

Studies. Estimate (95% C. am
Zhang L [213] 0.246 (0.222, 0.271)  290/1178
GuolL [218) 0.079 (0.074, 0.085)  s9a/765 M
Wang M (28] 0.357 (0.330, 0.384)  132/1209
Huang Y [2/10] 0.182 (0.173, 0.181) 1317/7236
Wang J [2111] 0.176 (0.167, 0.186)  1136/6437
sin Q2 0.126 (0.112, 0.135) 30072386
Lin L (2/16] 0.155 (0.149, 0.168)  892/5641

Zhao X [2121] 593/1722
He L [2/22] s597/1086
Fuw [224] 37371242
Tan W [224] 103/673
Feng Z [2128] .6%6) 36999/53427
shiL(a15] .256) 16561/56675
RenY [377] 0s6) 841172 m-
Song L [4/15] 231 177709

Studies. Estimate (35% C.I.) am ;
Zhen R [1728] 0.180 188/1050 -

LY [131) 0.192 1e8/977 .-

Sun M [1131] 0.389 121073111 [

Wang C [2/1] 0.268 348/1210 -

LiuX (/1] 0158 (0128, 0.188)  90/569 — i

Tian F (21] 0.399 (.30, 0.429)  423/1060 [J——

Gaod [2/1] 0.226 (0.214, 0.238)  10m /4827

Period | (112=98.69 % , 0.262 (0.193, 0.331)  3539/12804

Jiang W [212) (.66, 0.702)  732/1006 | .
Wang Y [212) (0.519, 0.547)  2573/4027 ; -
Yang B [272) (0.290, 0.364)  205/627 —

Lin G [213] (0.137, 0.188)  131/804 . i

CaiH [214) (0.260, 0.202) 4378722302 =

Yang L (2] (.01, 0.108) 447521 :

Zhu X (206] (0.427, 0.451)  2002/6355 ; -

ZhuJ [2568) (.09, 0.030) L5136 e :

Deng X [2/6] ©0.102, 0157 74/573 - ]
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questionnaires to investigate it from 1 February to 26 February,
2020. The prevalence of comprehensive psychological symptoms
was 23.5% (95% CIL: 16.7-30.4%). There were respectively 1, 4
and 1 studies to investigate the prevalence of comprehensive
psychological symptoms during three periods of epidemic. The
prevalence were found to be 7.7% (95% CI: 5.2-10.1%) in the
first period, 28.8% (95% CI: 24.5-33.2%) in the second period,
and 18.3% (95% CI: 15.8-20.8%) in the third period of epidemic
(see in Figure 2H).

The Prevalence of Different Psychological Status in
Hubei Province and Other Provinces/Cities Outside
Hubei Province

A total of six studies investigated the prevalence of anxiety
symptoms in Hubei province from 9 February to 15 March,
2020, with a prevalence of 24.7% (95% CI: 16.4-32.9%). A total
of 13 studies investigated the prevalence of anxiety symptoms
in provinces and cities other than Hubei province from 2
February to 13 March, 2020, with a prevalence of 21.6%
(95%CI: 17.1-26.1%) (See in Figure 3A).

A total of five studies investigated the prevalence of
depression symptoms in Hubei province. The investigation
period was from 9 February to 15 March, 2020, with a
prevalence of 34.7% (95% CI. 26.2-43.1%). A total of
10 studies conducted investigations on the prevalence of
depression symptoms in provinces and cities other than
Hubei province, from 2 February to 13 March, 2020,
with a prevalence of 22.5% (95%CI: 17.6-27.5%) (see in
Figure 3B).

Sensitivity Analyses

The studies with small sample size (sample size < 500) were
excluded for sensitivity analysis (Cao Y. et al., 2020; Deng et al.,
2020; Luo F. et al,, 2020; Yang T. et al., 2020; Zhang J. et al.,
2020; Zhou and Liu, 2020). It was found that the results did not
change in direction, indicating that the results were relatively
stable (Table 2 and S2 in Supplementary Material).

DISCUSSION

Compared with previous meta-analysis studies focusing on the
mental health during the Covid-19 outbreak (Hessami et al,
2020; Luo M. et al., 2020; Ren X. et al., 2020; Wu T. et al,
2020), the present study tried to show psychological statuses
during different periods of epidemic through subgroup analysis.
By reviewing the psychological conditions at different periods
after the occurrence of the stress event of the COVID-19
epidemic, according to the results of our research, more targeted
psychological assistance can be arranged at appropriate time
point to help people during public emergent events.

An overview of the different psychological statuses during
the COVID-19 epidemic in China showed that although the
prevalence of acute stress symptoms reached a high level in
the early stage of the epidemic, it gradually declined with
the progress of the epidemic. However, the prevalence of
anxiety and depression symptoms did not improve with the
control of the epidemic, but still stayed at a high level, which
was significantly higher than the average level of anxiety
and depression according to the results from meta-analyses
on prevalence of depression and anxiety in Chinese general
population before the COVID-19 epidemic (Baxter et al., 2016;
Guo et al., 2016; Wang et al., 2017). Previous studies found that
anxiety and depression are risk factors for post-traumatic stress
disorder (PTSD) (Grekin and O’hara, 2014; Song et al., 2018).
Thus, the continued high prevalence of anxiety and depression
symptoms during an epidemic may account for the elevated risk
of long-term psychological problems (such as PTSD). Timely
intervention for anxiety and depression during the epidemic is
also helpful in preventing from the incidence of PTSD and related
mental disorders.

In the early period of the COVID-19 epidemic, the public’s
response to the epidemic was not only reflected in the unknown
pathogenic capacity and lethality of the virus, but also in
the trust in the national public health response capacity and
the effectiveness of personal protection measures (Dong and
Bouey, 2020). Furthermore, with the promulgation of public
health policies, such as the lockdown of the city, the blocking
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FIGURE 3 | Forest plots: the prevalence of anxiety and depression symptoms in Hubei province and other provinces/cities. [(A) prevalence of anxiety symptoms in
Hubei province and other provinces/cities; (B) prevalence of anxiety symptoms in other provinces/cities outside Hubei province and other provinces/cities].
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TABLE 2 | Sensitivity analysis: the prevalence of different psychological statuses after removing small-sample study.

Period 1 Period 2 Period 3 Overall
(23th Jan—1st Feb) (2nd Feb—17th Feb) (18th Feb—24th Apr)

Anxiety symptoms 26.2% 29.3% 28.8% 28.6%
(95% CI: 19.3-33.1%) (95% Cl: 22.0-36.5%) (95% ClI: 15.4-42.2%) (95% Cl: 18.2-39.0%)

Depression symptoms 31.4% 28.0% 32.8% 30.6%
(95% ClI: 16.9-45.9%) (95% Cl: 21.5-34.4%) (95% ClI: 15.1-50.4%) (95% Cl: 18.1-43.1%)

Sleep problems NA 18.8% 32.8% 26.3%
(95% Cl: 13.9-23.7%) (95% ClI: 13.6-51.9%) (95% Cl: 13.0-39.6%)

Acute stress symptoms 75.5% 24.1% 38.7% 36.5%
(95% ClI: 73.1-78.0%) (95% Cl: 15.0-33.3%) (95% ClI: 30.4-46.9%) (95% Cl: 29.6-43.5%)

Somatic symptoms 33.6% 8.4% 20.1% 17.0%
(95% Cl: 30.7-36.4%) (95% ClI: 2.8-14.0%) (95% Cl: —1.9-42.0%) (95% Cl: 8.7-25.3%)

Fear symptoms 44.8% 40.9% 16.1% 36.8%
(95% Cl: 41.8-47.8%) (95% Cl: 35.5-46.4%) (95% ClI: 13.5-18.8%) (95% Cl: 26.4-47.1%)

Obsessive-compulsive symptoms 59.6% 9.4% 69.9% 37.1%
(95% Cl: 56.7-62.6%) (95% Cl: —6.8-25.6%) (95% ClI: 66.7-73.2%) (95% Cl: 4.8-69.4%)

Comprehensive psychological NA 28.8% 18.3% 26.7%

symptoms

(95% Cl: 24.5-33.2%)

(95% Cl: 15.8-20.8%)

(95% ClI: 21.6-31.8%)

Anxiety symptoms
Hubei province

Other cities/provinces

Depressive symptoms
Hubei province

Other cities/provinces

19.0%

(95% Cl: 13.8-24.3%)
17.7%

(95% Cl: 13.8-21.6%)

32.1%

(95% Cl: 26.5-37.7%)
18.3%

(95% Cl: 13.8-22.8%)

NA: There was no study investigated the prevalence of the psychological status during the time period.

of traffic, and social isolation, the public’s fear of COVID-
19 increased (Wu et al., 2009). Therefore, the prevalence of
fear and acute stress symptoms, the two acute psychological
reactions to traumatic events, which quickly increased at the
early period, and the prevalence was significantly higher than
other psychological problems (Prati et al., 2012; Santos-Reyes
and Gouzeva, 2020). Under the intervention of epidemic
prevention and control at the national level, the prevalence of
fear and acute stress symptoms decreased at the late period
of epidemic.

Previous studies on the psychological reaction of the public
during COVID-19 mentioned the “Psychological Typhoon Eye”
effect (Yanez et al, 2020; Zhang et al, 2020,a; Zhang S. X.
et al., 2020). At the beginning of the epidemic, the residents
in Hubei province did not realize the severity of the epidemic
and felt that the virus was far away from them. The Hubei
Provincial Government did not take strong measures in time.
The information received by people is not symmetrical with
the facts, it will cause greater panic later. This sent a false
signal to the people: this new disease is not serious and can
be prevented and controlled. Thus, the true situation of the
epidemic was concealed. Furthermore, the residents outside
the Hubei province appeared to be more anxious due to the
asymmetry of information, and the media reported that the

epidemic was very serious (Zhang et al, 2020a). This study
did not found that the prevalence of anxiety and depression
symptoms outside Hubei province were significantly higher
than the prevalence inside Hubei province. However, the results
of sensitivity analysis showed the prevalence of depression
symptoms inside Hubei province is higher than the prevalence
outside Hubei province. This may be related to the explosive
increase of infected cases in Hubei province at the early
stage of the epidemic, but the local government did not
take active and effective measures to prevent the epidemic.
However, few studies have been carried out on the prevalence
of psychological statuses of residents in Hubei Province, which
may be one of the reasons for the insignificant typhoon eye
effect. Further researches are needed to show the effect in
the future.

LIMITATIONS

However, the study had several limitations. Firstly, although
we have tried to avoid the influence of noise on the results,
some confounding factors may still influence the results. In
order to reduce the impact of noise on the results, we used
more stringent inclusion criteria. Therefore, the present study
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only focused studies conducted in general population, the study
population may be more homogeneous, which may partly reduce
the influence of possible noise. At the same time, all of the
included studies were conducted quality assessment and were at
the relatively good level. Additionally, in the sensitivity analysis,
when we excluded the studies with small sample size to redo
meta-analysis. It was found that the results did not change in
direction, indicating that the results were relatively stable. For
the longitudinal observation of the dynamic psychological status,
the optimal way is to conduct a long-term cross-sectional survey
of a specific population through systematic sampling. However,
during the epidemic, it was difficult to restrict the population of
investigation through an online survey. Additionally, the results
of this current study show that there is significant heterogeneity
among the studies. The heterogeneity is still large after subgroup
analysis, which may be due to the fact that the included studies
investigated very different population and settings.

CONCLUSIONS

There are different characteristics of the prevalence of
psychological problems/symptoms during the COVID-19
epidemic. The persistently high prevalence of anxiety and
depression symptoms during the epidemic could be a risk
factor for PTSD and other mental disorders after the outbreak.
Therefore, timely implementation of mental health policies is
urgently needed for the public mental health crisis during the
fight against COVID-19.
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Background: More than 15% of Chinese respondents reported somatic symptoms
in the last week of January 2020. Promoting resilience is a possible target in crisis
intervention that can alleviate somatization.

Objectives: This study aims to investigate the relationship between resilience and
somatization, as well as the underlying possible mediating and moderating mechanism,
in a large sample of Chinese participants receiving a crisis intervention during the
coronavirus disease 2019 epidemic.

Methods: Participants were invited online to complete demographic information and
questionnaires. The Symptom Checklist-90 somatization subscale, 10-item Connor—
Davidson resilience scale, and 10-item Perceived Stress Scale were measured.

Results: A total of 2,557 participants were included. Spearman correlation analysis
revealed that lower resilience was associated with more somatic symptoms (o < 0.001).
The conditional process model was proved (indirect effect = —0.01, 95% confidence
interval = [-0.015, —0.002]). The interaction effects between perceived stress and sex
predicted somatization (b = 0.05, p = 0.006).

Conclusion: Resilience is a key predictor of somatization. The mediating effects
of perceived stress between resilience and somatization work in the context of
sex difference. Sex-specific intervention by enhancing resilience is of implication for
alleviating somatization during the coronavirus disease 2019 epidemic.

Keywords: resilience (psychological), perceived stress, somatic symptom, somatization, gender, conditional
process analysis
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INTRODUCTION

Somatization is common in primary care across cultures (Gureje
et al., 1997). Approximately 20% of primary care patients report
“non-specific, functional, and somatoform bodily complaints”
(Schaefert et al., 2012). A variety of physical symptoms were
possible manifestations of somatization, including dizziness
(Russo et al., 1994), pains (Asmundson and Katz, 2009),
fatigue (Vassend et al, 2018), musculoskeletal complaints
(Vassend et al., 2017), and miscellaneous symptoms. People
with somatic symptoms always tend to seek medical or non-
medical help for reassurance (Zantinge et al., 2005; Budtz-Lilly
et al, 2015), but somatization is difficult to treat (Zantinge
et al, 2005; Jones and de C Williams, 2019). Moreover,
it hinders the understanding of somatization in view of
the heterogeneity of somatic symptoms and the difficulty
of collecting data from a big sample size within a limited
time. Currently, the coronavirus disease 2019 (COVID-19)
epidemic has become a public health emergency of international
concern (January 31 to February 2, 2020) (Wang et al,
2020), which provided a natural circumstance for a better
understanding of epidemic-related somatization during this
period. A nationwide survey during the COVID-19 epidemic,
covering respondents from 194 cities in China, showed that
5.62% of the respondents reported three physical symptoms,
9.42% reported two physical symptoms, and 15.04% reported
one physical symptom (Wang et al, 2020). Therefore, it is
of significance to screen risk factors and protective factors
for somatization.

Resilience is a dynamic, modifiable factor, and it helps
individuals to endure adversities ranging from daily hassles to
trauma (Rutter, 1987; Norris et al., 2009; Lehrer et al., 2020). Prior
empirical researches have addressed the importance of resilience
in the development of somatic symptoms, but the results were
inconsistent. The majority of the existing studies are in line with
the notion that higher resilience could predict lower levels of
somatization (Malarkey et al., 2016; Der Ven Dewsaran-van et al.,
2018; Behnke et al.,, 2019), although very few studies reported
different findings (e.g., Um et al., 2014).

Perceived stress is the cognitive appraisal of the objective
stressors (Cohen et al., 1983; Hewitt et al., 1992). Recent studies
have found that lower levels of perceived stress are associated with
higher resilience (Sarrionandia et al., 2018; Smith et al., 2018;
Thompson et al., 2018; Sahu et al., 2019). Moreover, it is well
known that stress-related etiology is crucial for understanding
somatization (e.g., Hewitt et al., 1992; Mischkowski et al., 2019).
For instance, perceived stress was a significant predictor of
variance across the Symptom Checklist-90 — Revised dimensions
in women with systemic lupus erythematosus (Peralta-Ramirez
et al,, 2018). Notably, stress and physical symptoms may be
closely related at multiple levels. A recent review has suggested
that both stress and pain are jointly modulated by other
psychosocial factors such as beliefs, fears, goals, and the social
context (Timmers et al, 2019). Therefore, stressors in the
COVID-19 epidemic, such as uncertainty about health (Rothe
et al.,, 2020) and health-related information (Tang et al., 2018;
World Health Organization [WHO], 2020 situation report-13),

loss of income, social distance, may trigger physical symptoms in
a proportion of the general population.

It is worth noting that sex may play an important role
in somatization. A study in adolescents found that sex was a
moderator in the relationship between the experience of life
stress and somatic symptoms (Rehna et al., 2016). A recent study
compared three cross-sectional surveys in the general German
population in the last four decades and found the prevalence
of somatic symptoms was lower in the more recent survey
in both men and women, especially in women (Beutel et al.,
2020). Therefore, the indirect association between resilience and
somatization may also be moderated by sex in Chinese adults.

Taken together, no study was investigating the indirect
link between resilience and somatization via perceived stress.
Moreover, the links between resilience, perceived stress, and
somatization have not been investigated during an infectious
disease epidemic. In this study, we aim to explore if resilience
would be negatively associated with somatization in people
seeking crisis intervention during the COVID-19 epidemic. Such
an association might be mediated by perceived stress, and this
mediation model might be moderated by sex. We synthesize our
hypotheses in a “conditional process” (or moderated mediation)
model, depicted conceptually in Figure 1A. First, the interactive
effects of sex were estimated on perceived stress and on
somatization. Second, we examined the nature of the moderation
effects in the model.

MATERIALS AND METHODS

Participants

This study recruited a total of 4,107 (1,345 males and 2,762
females) participants in 31 provinces of China, and they
completed the questionnaires before they started an online self-
help crisis intervention. One of the participants was excluded
due to too short submission time, and 1,048 of them were
excluded due to primary school education or less. Another 15
of them were excluded because they lived outside of China.
Moreover, considering that some factors might influence the
results of this study, 15 of the participants were excluded because
their relatives or friends were infected with COVID-19, and
189 participants were excluded because they have a history of
mental disorder or are taking medication. Finally, after dropping
282 questionnaires with high repetition rates in response and
scores beyond plus or minus three standard deviations, a sample
of 2,557 participants was analyzed. In the remaining sample,
there were 1,210 subjects from Guangdong province, 812 subjects
from Qinghai, 81 subjects from Beijing, and 57 from Sichuan.
In addition, 101 subjects were from Hubei, and 68 of them
were from Wuhan City. The other 296 subjects were from
other provinces.

Measures

Ten-ltem Connor-Davidson Resilience Scale

The Connor-Davidson resilience scale (CD-RISC) measures the
ability to recover quickly from stress (Connor and Davidson,
2003). Campbell-Sills and Stein (2007) simplified the original
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FIGURE 1 | (A) Conditional process model of sex on the link between resilience and somatization through perceived stress in conceptual form. (B) Conditional
process model of sex on the link between resilience and somatization through perceived stress. Dashed lines indicated that statistically insignificant paths between

variables. Solid lines indicated that statistically significant paths between variables.
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25 items and retained 10 items reflecting the ability to tolerate
challenges such as item 8 (“Tend to bounce back after illness or
hardship”). The new 10-item unidimensional scale (CD-RISC)
has a good internal consistency (Cronbach’s alpha = 0.85). Every
item is rated on a five-point scale (0 = “not true at all” to 4 = “true
nearly all of the time”). The Chinese version was modified, and
its reliability and validity have been examined in the Chinese
population (Yu and Zhang, 2007). In the present study, the
Cronbach’s alpha value of 0.95 indicated good reliability.

Chinese Version of the Symptom Checklist-90
Somatization Subscale

The Symptom Checklist-90 somatization subscale (SCL-90-
SOM) has a good internal consistency (Cronbachs o = 0.86)
to summarize people’s complaints of bodily dysfunction with
(Derogatis et al., 1976). It contains 12 items, with each item
rated on five points (1 = “not at all” to 5 = “extremely serious”).
The Chinese version of SCL-90 was validated and widely used in
Chinese mental health research (e.g., Ren, 2009). In the current
study, the Cronbach’s a coefficient of the SCL-90-SOM was 0.87.
The scores on SCL-90-SOM were applied to index the severity of
somatic symptoms in the general population.

Ten-ltem Perceived Stress Scale

The Perceived Stress Scale (PSS) is a self-report psychometric
measure conducted to detect one’s level of perceived stress in
terms of unpredictability, lack of control, and overload (Cohen
et al., 1983). Each items is scored on a five-point Likert scale
(0 = never, 1 = almost never, 2 = sometimes, 3 = fairly often,
and 4 = very often). Six of the items evaluated the frequency
of negative thoughts (e.g., “how often have you found that you
could not cope with all the things that you had to do”), and
the remaining items evaluated the frequency of positive thoughts
(e.g., “how often have you felt that you were on top of things?”).
A total score is calculated by reverse scoring for the four positive
items and adding the scores for all items. The Chinese version of
the scale has been widely used and demonstrated good reliability
and validity (e.g., Ng, 2013). In the current study, Cronbach’s
alpha value for this scale was 0.85.

Demographic Information

The demographic information included age, sex, height, body
weight, education (primary school or less, middle school, high
school, etc.), occupation (mainly teachers, students, medical

staff), marital status (unmarried, married, widowed, divorced,
or remarried), severe acute respiratory syndrome (SARS)
experience, annual household incomes, history of chronic illness
or psychiatric diagnosis, medication, smoking and drinking
status, etc. The participants answered yes or no to a question
about the SARS experience (Have you ever experienced the
SARS epidemic in person?). The history of chronic illness
included chronic illness in the kidney, liver, cardiovascular
system, endocrinological system, etc. The history of psychiatric
diagnosis was also asked. Besides, in the questions about smoking
and drinking status, participants were asked to choose one of
three options (yes, has quit, never).

Procedure

Participants in the COVID-19 crisis intervention were invited
online by a WeChat Mini-Program to minimize face-to-
face interaction. They were asked to complete demographic
information and a set of questionnaires embedded in the
WeChat crisis intervention Mini-program. The 7-day self-
help intervention was based on a low-intensity psychological
intervention, Problem Management Plus (PM+) (Dawson et al,,
2015). The main purpose of the intervention, stress reduction,
was showed on the webpage. The intervention was designed as
10-20 min per day and invited the participants to complete the
courses in 7 consecutive days. Before they started the self-help
intervention, participants saw themes of every day, including
relaxation, stability, self-efficacy, social support, keeping healthy,
hope, and a sense of control. All this information might help
them decide whether to complete the questionnaire and start
the intervention. The Institutional Review Board of the Institute
of Psychology, Chinese Academy of Sciences, approved the
carryout of this study. The enrollment of participants was carried
out in accordance with the Declaration of Helsinki. Online
informed consent was obtained from all participants, and they
were guaranteed that their privacy would be protected. Data were
collected during the period from April 10 to July 31, 2020, when
online interventions were carried out in the general population to
help people cope with the COVID-19 outbreak.

Statistical Analyses

SPSS Statistic v26.0 and the SPSS macro program PROCESS
v3.4 created by Hayes were applied in our analyses. First,
normal distribution was tested with Kolmogorov-Smirnov test
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for every variable, and no variable was found to be normally
distributed (all p < 0.001). Descriptive statistics were computed
by sex and occupation for the demographic information and
main study variables. Education was calculated according to
the academic year required to obtain the degree (e.g., if a
participant has obtained a bachelor’s degree, the participant’s
education is recorded as 16). Marital status was divided into
two categories, married (including married and remarried)
or unmarried (including unmarried, divorced, and widowed).
Categorical variables, such as marital status and smoking,
were expressed using percentages. Continuous variables, such
as age and SCL-90-SOM scores, were presented as mean and
standard deviation. Second, Spearman correlation analysis was
performed among 10-item CD-RISC, PSS, and SCL-90-SOM
scores. Third, according to our hypotheses, the current study
used a conditional process analysis (Hayes, 2018) to estimate the
influences of sex (moderator) and perceived stress (mediator)
on the relationship between resilience and somatization. We
used ordinary least squares regression and estimated the 95%
bias-corrected confidence interval (CI) for conditional indirect
effects with 5,000 resampled samples to test the theoretical
hypothesis model (Figure 1A). If the 95% CI at different values
of the moderator or the difference between the conditional
indirect effects of predictor variable at those values does not
include zero, it means that statistics are significant (Hayes and
Rockwood, 2020). Model 59 was used to test the moderating effect
of sex between resilience, perceived stress, and somatization.
After controlling for occupation, only the moderating effect of
sex between perceived stress and somatization was significant
(b =0.05, p = 0.012, 95% CI = [0.011, 0.089]). The difference
of sex between conditional indirect effects was not significant
(index = —0.01, 95% CI = [—0.025, 0.003]). Therefore, Model 14
was used to examine our hypotheses further.

RESULTS

Demographic Characteristics

The average age of all participants was 30.56 years (SD = 10.78),
and among them, 48.5% had a high school education or less.
Besides, 0.5% of the annual income of the family exceeded
1,000,000 RMB, and 49.4% of the family earned less than 80,000
RMB annually. Of the participants, 78.5% reported a body mass
index <24 kg/m? (21.51 £ 3.39 kg/m?). In addition, 4.5%
were smokers, and 7.8% drank alcohol in their daily lives.
Sex difference was significant in marital status (p < 0.001).
According to the results, the results indicated significant sex
differences in resilience (p < 0.001), perceived stress (p < 0.001),
and somatic symptoms (p < 0.001), with the female having
lower resilience and suffering more stress as well as more
somatic symptoms (see Table 1). In addition, marital status
and annual household incomes were both significantly different
among occupations (both p < 0.001). The results also indicated
significant differences in resilience (p = 0.010), perceived stress
(p < 0.001), and somatization (p < 0.001) among teachers,
students, medical workers, and other occupations. Multiple
comparisons showed that only students had significantly lower

resilience than people with other occupations (p = 0.042).
Students had less somatization than medical workers (p < 0.001)
and teachers (p < 0.001). Medical workers had higher perceived
stress than three other types (all p < 0.001; see Table 2).

Correlations Among Study Variables
Spearman correlation analysis revealed that CD-RISC scores
were negatively associated with SCL-90-SOM scores (r = —0.33,
p < 0.001, Bonferroni corrected p < 0.01). In addition, a
negative association was found between CD-RISC and PSS scores
(r=—0.20, p < 0.001, Bonferroni corrected p < 0.01). PSS scores
were positively associated with SCL-90-SOM scores (r = 0.46,
p < 0.001, Bonferroni corrected p < 0.01).

Conditional Process Analysis for the
Proposed Model

A conditional process model was estimated to test whether the
mediating role of perceived stress and the moderating role of
sex between resilience and somatization after controlling for
occupation. As depicted in Table 3, resilience was significantly
negatively correlated with perceived stress (b = —0.15, p < 0.001),
and perceived stress was significantly positively correlated with
somatization (b = 0.08, p = 0.021). The results of the conditional
process model indicated that the interaction effect between
perceived stress and sex significantly predicted somatization
(b=0.05, p = 0.006).

The results showed that the indirect effect of perceived stress
in mediating the association between resilience and somatization
was —0.02 among male (95% CI = [—0.027, —0.014]) and
—0.03 among female (95% CI = [—0.036, —0.020]), but the
index of moderated mediation and associated bias-corrected
bootstrap confidence intervals indicated the conditional process
model still holds (index = —0.01, 95% CI = [—0.015, —0.002]).
The bootstrapped 95% CI did not include 0 for the pairwise
contrasts between the conditional indirect effects. The statistical
significance of this test means that two conditional indirect
effects are significantly different in the estimation of values of the
moderator (Hayes, 2015). Thus, the results in the present study
indicated sex moderated the indirect effect (through perceived
stress) of resilience on somatization, as shown in Figure 1B.

Further simple slope analysis in Figure 2 revealed that
perceived stress was positively associated with somatization
differently in male and female (male: b = 0.14, p < 0.001; female:
b=0.19, p < 0.001).

DISCUSSION

To our best knowledge, this study is the first attempt to evaluate
the relationship between resilience and somatization in the
context of infectious disease pandemics. We found that lower
resilience was associated with higher somatization. Based on a
conditional process model, the results showed that the effect of
resilience on somatization was moderated by sex and mediated
by perceived stress. This indirect relationship was moderated by
sex in the second stage of the mediation process. Our findings
contribute to understanding the possible sex-specific indirect

Frontiers in Psychology | www.frontiersin.org

May 2021 | Volume 12 | Article 633433


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

Shangguan et al.

Resilience, Perceived Stress, and Somatization

TABLE 1 | Descriptive statistics and differences of sex for all variables.

Total Male Female x2orz p

Variables (N = 2,557) (N = 626) (N =1,931)

Age (years)** 30.56 + 10.78 27.97 £12.73 31.40 +£9.93 —5.58 <0.001
BMI (kg/m?)=* 21.51 4+ 3.39 22.05 + 4.03 21.34 + 3.14 —4.04 <0.001
Education (years)** 13.01 £3.39 12.24 £ 3.30 13.26 £+ 3.39 —6.89 <0.001
Resilience*** 28.47 + 8.27 29.44 + 8.68 28.15 4+ 8.11 —4.11 <0.001
Perceived stress*** 15.24 £ 7.47 13.97 £7.83 15.66 + 7.30 —5.06 <0.001
Somatization*** 14.76 £ 3.74 1419 + 3.48 14.94 £+ 3.80 —-5.50 <0.001
Marital status*** 83.98 <0.001
Married 61.0% 11.1% 49.9%

Unmarried 39.0% 13.3% 35.6%

SARS experienced 0.04 0.834
Yes 39.8% 9.7% 30.2%

No 60.2% 14.8% 45.4%

Annual household incomes 0.61 0.895
30,000-80,000 RMB 49.4% 12.2% 37.1%

80,000-300,000 RMB 44.6% 10.8% 33.8%

300,000-1,000,000 RMB 5.0% 1.3% 4.3%

More than 1,000,000 RMB 0.5% 0.2% 0.4%

History of chronic illness* 4.57 0.033
Yes 13.7% 2.7% 11.0%

No 86.3% 21.6% 64.7%

Smoking 0.74 0.693
Yes 4.5% 1.3% 3.2%

Has quit 1.6% 0.4% 1.3%

Never 93.9% 22.8% 71.0%

Drinking** 9.89 0.007
Yes 7.8% 2.4% 5.4%

Has quit 2.8% 1.0% 1.8%

Never 89.4% 21.1% 68.3%

N = 2,657. Contingency table analyses and Mann-Whitney U tests were used to examine differences of sex. All data provided as mean + SD unless indicated otherwise.
SD, standard deviation; Education, calculated by academic year, e.g., “middle school” is 9, “technical secondary school” is 11, “high school” is 12, “junior college” is 15,

“undergraduate” is 16, “master” is 19, and “doctor” is 23. 2, Z, and p values have been corrected. *P < 0.05; **P < 0.01; ***P < 0.001.

ways in which resilience influences somatic symptoms through
perceived stress.

Resilience and Somatization

This study revealed that lower resilience was related to higher
somatization in participants during COVID-19. This is consistent
with some previous studies using different measurements and
bearing different cultural backgrounds (Um et al., 2014; Malarkey
et al., 2016; Der Ven Dewsaran-van et al., 2018). For example,
Malarkey et al. (2016) reviewed recorded symptoms at an
outpatient clinic at a United States university, and yielded five
clusters of symptoms, which partly overlapped with the SCL-90-
SOM items. Although they used another resilience scale different
from the current study, negative associations were also found
between resilience and the five clusters of symptoms. Recently,
some studies found several resilience factors (self-compassion
and sense of coherence) were independently associated with less
somatic symptoms (Der Ven Dewsaran-van et al., 2018; Behnke
et al., 2019). On the contrary, a positive association between
resilience and somatization was observed in a Korean sample

(Um et al,, 2014). It was found that patients who embraced both
high depression and high resilience had the highest somatization
level compared with those with low depression or low resilience.
Um et al. (2014) recruited patients with a diagnosis of depressive
disorders, whereas we recruited the general public interested in
the crisis intervention during COVID-19. The inconsistency may
be attributed to sampling characteristics and sample size in the
Korean study or other possible moderators.

Besides, a few studies had suggested positive outcome of
intervention on resilience before or after SARS or HINT1 influenza
epidemic with various treatments and measurements, whereas
somatization was not among the main outcomes concerned
(Ng et al., 2006; Maunder et al., 2010; Aiello et al., 2011). To
reduce stress and build resilience, Aiello et al. (2011) and his
colleagues detected the significant effect of a training session on
coping ability among a proportion of participants experiencing
the HIN1 pandemic. Similarly, Ng et al. (2006) tried a 1-day
body-mind-spirit group debriefing to develop resilience in a
Hong Kong community sample of people living with chronic
diseases right after the SARS outbreak. The participants reported
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TABLE 2 | Descriptive statistics and differences of occupation for all variables.

Medical workers Students Teachers Others ¥2orH P

Variables (N =54) (N = 604) (N = 683) (N =1,216)

Age (years)™ 36.20 + 6.99 16.07 £ 4.09 33.99 + 8.25 35.58 + 7.63 1263.44 <0.001
BMI (kg/m?)=* 22.71 £ 3.35 19.65 + 3.47 21.66 + 3.10 22.31 £ 3.15 308.53 <0.001
Education (years)™* 16.85 + 2.03 10.95 + 3.24 156.99 +1.25 12.19 + 3.08 961.17 <0.001
Resilience™ 27.70 + 6.33 27.97 + 8.36 28.07 £ 7.84 28.97 + 8.52 11.40 0.010
Perceived stress*** 19.46 £+ 5.93 14.62 £ 7.51 15.89 £ 7.11 15.01 £ 7.63 37.80 <0.001
Somatization*** 156.89 + 3.29 1417 £ 3.64 156.82 + 4.09 14.40 + 3.46 128.19 <0.001
Marital status*** 1,256.06 <0.001
Married 1.6% 0.2% 18.7% 40.6%

Unmarried 0.5% 23.5% 8.0% 7.0%

SARS experienced*** 273.39 <0.001
Yes 1.0% 2.7% 14.1% 22.1%

No 1.1% 20.9% 12.6% 25.5%

Annual household incomes*** 58.70 <0.001
30,000-80,000 RMB 0.4% 12.6% 14.4% 22.0%

80,000-300,000 RMB 1.4% 9.6% 11.7% 21.9%

300,000-1,000,000 RMB 0.3% 1.3% 0.6% 3.3%

More than 1,000,000 RMB 0% 0.1% 0% 0.4%

History of chronic illness*** 44.63 <0.001
Yes 0.5% 1.5% 4.9% 6.8%

No 1.6% 22.0% 21.9% 40.8%

Smoking 6.63 0.356
Yes 0.2% 0.9% 1.2% 2.2%

Has quit 0% 0.3% 0.3% 1.0%

Never 2.0% 22.4% 25.2% 44.3%

Drinking 3.35 0.763
Yes 0.3% 1.8% 2.2% 3.5%

Has quit 0.1% 0.8% 0.7% 1.3%

Never 1.8% 21.0% 23.8% 42.8%

N = 2,557. Contingency table analyses and Kruskal-Wallis test were used to examine differences in occupation. All data provided as mean + SD unless indicated
otherwise. SD, standard deviation; Education, calculated by academic year, e.g., “middle school” is 9, “technical secondary school” is 11, “high school” is 12, “junior
college” is 15, “undergraduate” is 16, “master” is 19, and “doctor” is 23. x2, H, and p-values have been corrected. *P < 0.05; **P < 0.01; **P < 0.001.

TABLE 3 | Model coefficients for the conditional process model.

Consequent variables

M (Perceived stress) Y (Somatization)
Antecedent variables b SE t P b SE t P
X (Resilience) a -0.15 0.02 -8.35 <0.001 c'y -0.12 0.01 —15.22 <0.001
M (Perceived stress) - - - - b4 0.08 0.04 2.32 0.021
W (Sex) - - - - o) —0.48 0.32 —1.49 0.137
M x W - - - - bo 0.05 0.02 2.75 0.006
Constant 19.80 0.73 27.14 <0.001 16.39 0.64 25.61 <0.001
Covariate (Occupation) -0.11 0.17 -0.67 0.501 —0.01 0.08 -0.17 0.864

R? =0.03 R?=0.23
F(2,2554) = 35.51*** F(5,1128) = 154.53***

N = 2557. Regression coefficients are shown in each cell; *P < 0.05; P < 0.01, **P < 0.001.

a significant decrease in depression and negative self-appraisal, resilience in health-care workers well before the HIN1 influenza
which was sustained until the 1-month follow-up. Interestingly, pandemic (Maunder et al, 2010). Moreover, a recent study
a computer-assisted training course was effective in building suggested that resilience might serve as a stress buffer, as well
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FIGURE 2 | Simple slope analysis showed that sex moderated the relationship between perceived stress and somatization.

High perceived stress

as a direct determinant of cardiometabolic health (Lehrer et al.,
2020). Taken together, improving an individual’s resilience should
be considered as an alternative treatment to desomatization in
the future, and evaluation of somatization should be designed
in the interventions on resilience during or after infectious
disease epidemic.

Moderating Role of Sex

To our best knowledge, this is the first study to explore
whether sex will moderate the relationship between perceived
stress and somatization in the general population during an
infectious disease pandemic. To be specific, the relationship
between perceived stress and somatization was stronger in
females than in males. However, Ramirez-Maestre and Esteve
(2014) only observed the association between fear-avoidance and
pain intensity in patients with chronic pain in men. The reason
for the existing inconsistent findings may be cultural differences,
sex role, recall bias, features of stressors, or perceived social
support or emotion regulation strategies during the COVID-19
epidemic, which need more evidence to support (Houtveen and
Oei, 2007; Wang et al., 2019).

For the link between resilience and perceived stress, the
results showed that the relationship between resilience and
perceived stress was not moderated by sex, although we found
significant sex differences in both resilience and perceived
stress. No concordant results were yielded on sex difference
in perceived stress in previous studies (e.g., Thompson et al,
2018; Lehrer et al., 2020). However, several prior pieces of the
research reported that resilience showed sex differences in various
populations (e.g., Sun and Stewart, 2007; Erdogan et al., 2015;
Masood et al., 2016). Sex hormone-related neuropsychological
mechanisms are potential explanations to unravel the sex
difference in resilience partly. For instance, low psychological
resilience was related to compromised control of neural circuits
involved in emotion regulation (Southwick and Charney, 2012;

Gupta et al,, 2017; Liu et al., 2019), and these circuits were
influenced by sex hormones (Van Honk and Schutter, 2006; Liu
et al.,, 2019). Furthermore, inconsistent findings were reported
about sex differences in the association between resilience and
perceived stress. For example, two previous studies found that
female medical students reported significantly lower resilience
and higher perceived stress compared with males (Rahimi et al.,
2014; Thompson et al., 2018). Another study also found that
the association between resilience and perceived stress was
significant in both female and male young adults, with a stronger
interrelationship in females (Yalcin-Siedentopf et al., 2020).
However, a study reported that trait resilience mediated the
association of childhood maltreatment with perceived stress in
young female adults, whereas no significant mediating effects
were found in males (Hong et al, 2018). The COVID-19
epidemic and the specific population might contribute to these
inconsistencies between the findings of previous studies and
the current study.

Limitations

This study has several limitations. First, the observational nature
and the cross-sectional design limit the interpretability of the
mediation analysis. A longitudinal study with the same sample
should be conducted to detect the causal link between resilience
and somatization with the development of infectious disease
epidemics. Second, this self-selected sample was obtained from
the population consisted of people who were intended to use
online self-help intervention, so our findings might not be
suitable for the general population. Third, self-reported physical
symptoms may not always be as reliable as the assessment
by professionals. Symptom reports in people with somatic
symptoms might increase as time passed by, and the reason might
be a shift from episodic knowledge to semantic beliefs (Houtveen
and Oei, 2007). Fourth, we did not consider whether some
participants experienced childhood trauma before, as traumatic
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stress was also reported to foster the development of somatization
(Berger et al., 2014). Fifth, female sample constitutes the majority
of this study, and significant sex differences are found in age, body
mass index, education, marital status, and drinking. We carried
out multiple regression analyses and found that none of these
variables are predictive of somatization in males or females.

CONCLUSION

Resilience is a key predictor of somatization. Sex differences
should be noticed in the associations among resilience,
perceived stress, and somatization. The findings in the current
study have important implications on crisis intervention
during and after the COVID-19 epidemic. First, promoting
resilience should be included as the main purpose in crisis
intervention. Because resilience is a multidimensional construct
with various measurements, the related treatment components
and measurements should be chosen with intention. Second,
coping strategies on somatization may be delivered in a sex-
specific way. Third, cultural sensitive tools for resilience should
be considered in the future studies and clinical interventions.
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Renrong Wu', Sujuan Li', Ziwei Teng', Yuxi Tan, Bolun Wang?®* and Haishan Wu ™
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Hospital of Central South University, Changsha, China

Objective: To investigate the prevalence of and risk factors associated with mental
health symptoms in psychiatric outpatients and their family members in China during
the COVID-19 pandemic.

Methods: This cross-sectional, survey-based, region-stratified study collected
demographic data and mental health measurements for depression, anxiety and acute
stress from 269 psychiatric patients and 231 family members in the Second Xiangya
Hospital in China from April 27, 2020 to May 8, 2020. Binary logistic regression analysis
was performed to identify risk factors associated with mental health outcomes.

Result: The results of this survey revealed that symptoms of depression, anxiety,
and acute stress were highly prevalent symptoms in the psychiatric patient group.
Respondents who were female, unmarried or highly educated were significantly more
likely to have the above symptoms. In the family member group, more than half of them
felt that the burden of nursing had increased during the epidemic. Subjects with a high
degree of burden of care were significantly more likely to exhibit the above mental health
symptoms, while females were significantly more likely to have acute stress.

Conclusions: The results of this survey revealed a high prevalence of mental health
disorder symptoms among psychiatric patients and an increased burden of nursing
among their family members after the COVID-19 outbreak in China. Understanding
the risk factors in those particular groups of people help improve the public health
service system for mental health problems during public health events. For further study,
exploration of the needs of mental health services and dynamic change tracking will
be needed.

Keywords: psychiatric patients, family members, depression, anxiety, acute stress, COVID-19
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INTRODUCTION

Coronavirus Disease 2019 (COVID-19), a highly infectious
disease characterized by pneumonia and complications like acute
respiratory distress syndrome, broke out in December 2019
(JHU, 2020; Khan et al., 2020a). More than 10 million people have
been diagnosed globally, including about 80,000 cases in China
(Khan et al., 2020b). Following the timely response, the current
status of prevention and control in China has become relatively
stable, and even places with a high risk of infection, such as
hospitals, have also reopened and restored their functions under
strict quarantine rules. The COVID-19 pandemic has increased
the risk of mental illness, such as anxiety, depression, and other
mental disorders, as well as changed people’s daily routines,
including sleep, exercise, work, or medical treatment (Khan et al.,
2021; Nakamura et al., 2021). During the early stages of the
COVID-19 epidemic, global attention was mainly focused on
infected patients, frontline medical staff and populations in some
special stages. Previous researchers had reported that infected
individuals had an increased risk of mental illness, that frontline
medical staff had greater occupational hazards and stress than
other medical staff, that adolescents had a low perception of
their susceptibility to and the seriousness of COVID-19, and that
pregnant women displayed a decreased level of physical activity
and quality of life (Bivid-Roig et al., 2020; Commodari and La
Rosa, 2020; Khan et al., 2020c¢; Zhang et al., 2020). However, some
marginalized groups of people might have been neglected, such
as patients with mental disorders and/or other chronic diseases
(Wright et al., 2020).

Although 173 million people in China are suffering from
mental illnesses, it is still common to see psychiatric patients
being neglected and discriminated against (Xiang et al., 2012).
When an epidemic occurs, people with mental disorders are
usually more susceptible to infection due to a poor awareness
of the risk of spreading, the confined conditions in psychiatric
wards, as well as diminished efforts regarding personal protection
for patients (Kim et al., 2019). It was reported that large-scale
COVID-19 nosocomial infections occurred in Wuhan Mental
Health Center as well as a psychiatric hospital in South Korea
(Ji et al, 2020). In addition to the inpatients hospitalized in
mental health institutions, most psychiatric patients are stable
and living in the community. Due to national travel and
quarantine regulations, those psychiatric patients who should
have received regular evaluation and medication in outpatient
clinics did not receive such care. Even though emergency service
systems such as remote consultation, online consultation, and
medication delivery via mail have been launched to provide
services for community psychiatric patients (Li et al, 2020),
it is still far from meeting their demands. Compared with
the normal population, these community patients with mental
health problems are more sensitive to stress from COVID-
19 and more susceptible to emotional reactions related to
COVID-19, which may lead to recurrence or deterioration of
existing mental health problems (Melamed et al., 2020). So
far, the emotional changes these patients have encountered
and their respective impacts are rarely reported. Ignoring the
impact of the epidemic on people with mental illnesses will

not only increase the difficulty of the prevention and control
of COVID-19 but also exacerbate the existing issue of health
care inequalities.

Patients with long-lasting severe mental disorders are
frequently found unable to fulfill typical roles expected by society
at their age and intellectual ability (Dziwota et al., 2018). Most
people with mental illnesses are now undergoing community care
from their family members. Due to the stigma of psychiatric
disorders, family members of psychiatric patients are often
discriminated against and have an inferiority complex, which
makes them unknowingly avoid social activities or change their
lifestyles, thus greatly impacting their lives (van der Sanden
et al., 2016). In addition, psychiatric illness and distress bring
heavy psychological pressure and financial burden to families
of psychiatric patients, and heavy care work also increases their
physical exertion, which is prone to cause various emotional
disorders (Niu and Zhang, 2020).

Due to strict social distancing rules, face-to-face investigations
were more often replaced with online data collection in previous
studies. However, concerns have been expressed about the
selection bias regarding online data collection. One study
reported that significantly more young people and mildly ill
patients were recruited due to the switch of investigation
method from offline to online (Hao et al., 2020). To reduce
selection bias, this study issued paper questionnaires on
site to investigate and evaluate the emotional changes and
psychological shocks in psychiatric patients and their family
members. As one-third of the general population in China
exhibited symptoms of depression or anxiety due to the
impact of COVID-19 (Wang et al,, 2020a), we hypothesized
that depression or anxiety of greater severity could have
happened in patients with mental illness and their family
members. This survey aims to reveal the characteristics
of mental health needs in psychiatric patients and their
family members during the COVID-19 epidemic and also
help to improve psychiatric services in case of other future
disease epidemics.

METHODS

Participants

Participants (patients and family members) were recruited at
the psychiatric outpatient department of the Second Xiangya
Hospital of Central South University, China, from April 27 to
May 8, 2020, when the hospital had just begun its full resumption
of outpatient service. Four trained researchers conducted
recruitment among patients and family members waiting in
outpatient clinics using convenience sampling. Written informed
consent was obtained from all patients and their family members.
The authors assert that all procedures contributing to this
work comply with the ethical standards of the relevant national
and institutional committees on human experimentation and
with the Helsinki Declaration. All procedures involving human
subjects/patients were approved by the Ethics Review Committee
of Second Xiangya Hospital of Central South University
(No. LYF2020125).
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Inclusion and Exclusion Criteria

All psychiatric patients must be aged 16 years or above
and be previously diagnosed by psychiatrists to suffer from
F20 Schizophrenia, F22 Persistent delusional disorders, F23
Acute and transient psychotic disorders, F30 Manic episodes,
F31 Bipolar affective disorders, F32 Depressive episodes, F33
Recurrent depressive disorders, F41 other anxiety disorders
(including F41.1 generalized anxiety disorders, F41.0 panic
disorders, F41.2 mixed anxiety and depressive disorders), F42
Obsessive-compulsive disorder, or F43 Reactions to severe stress,
and adjustment disorders based on the 10th revision of the
International Statistical Classification of Diseases and Related
Health Problems (ICD-10) criteria. Selected family members
of the psychiatric patients were aged 18 years or above and
did not suffer from psychiatric illnesses, who had caregiving
relationship with patients. Exclusion criteria included inability to
complete a survey, presence of severe chronic medical disorders
(including neurological, cardiovascular, respiratory, endocrine,
and inflammatory disorders) and suspected/confirmed cases
of COVID-19.

Measures

A paper questionnaire was administered to all participants. The
structured questionnaire consisted of questions that covered
several areas: (1) demographic data; (2) change of medical care
for psychiatric patients and burden of care for family members;
(3) Impact of Event Scale-Revised items (IES-R); (4) Patient
Health Questionnaire-2 items (PHQ-2); (5) Generalized Anxiety
Disorder-2 items (GAD-2).

Demographic data was self-reported by the participants,
including gender (male or female), age (16-19, 20-35, 36-40,
or >40 years), place of residence (urban or rural), marital
status (married or unmarried), educational level (senior middle
school or below, college or vocational school, bachelor degree or
above), occupation (student, employed, or unemployed), change
of treatment and way of getting medical care (only for psychiatric
patients), and burden-of-care degree (only for family members).
Diagnosis information was collected from medical records and
self-reports of patients or their family members.

We focused on symptoms of depression, anxiety, and
distress for all participants, using Chinese versions of validated
measurement tools as follows. The PHQ-2 is a simplified
questionnaire based on the Patient Health Questionnaire-9
items. Mainly used for screening depression, the PHQ-2 only
rates depression as having two core symptoms (low mood
and loss of interest) with a cutoft value of no <3, sensitivity
of 0.97, and specificity of 0.67 (Maurer, 2012). The GAD-2,
developed from Generalized Anxiety Disorder-7 items, was used
to screen anxiety disorders with two core symptoms (anxiety and
uncontrollable worry) with a cutoff value of no <3, sensitivity
of 0.88, and specificity of 0.61 (Cano-Vindel et al, 2018).
The Impact of Event Scale-Revised (IES-R) was adopted to
measure symptoms of post-traumatic stress disorder (PTSD)
during the COVID-19 pandemic (Li, 2020). The IES-R is a self-
administered questionnaire that has been well-validated in the
Chinese population for determining the extent of psychological

impact after exposure to a public health crisis within 1 week of
exposure (Wu and Chan, 2003).

Statistical Analysis

Data analysis was performed using SPSS statistical software
version 25.0 (IBM Corp). The significance level was set at o
= 0.05, and all tests were 2-tailed. The original scores of the
three measurement tools were not normally distributed, so this
data was presented as medians with interquartile ranges (IQRs).
The ranked data from the counts of each level for symptoms of
depression, anxiety, and distress were presented as numbers and
percentages. The R*C Chi-square tests were applied to compare
the prevalence of depression, anxiety, and acute stress symptoms
in two populations by demographic characteristics and epidemic-
related factors. To determine potential risk factors for symptoms
of depression, anxiety, and distress in participants, binary logistic
regression analysis was performed. The associations between risk
factors and outcomes were presented as odds ratios (ORs) with
95% confidence intervals adjusting for confounders including
sex, age, place of residence, marital status, educational level,
occupation, and psychiatric diagnosis (only for patients).

RESULTS

Demographic Characteristics
Of the 298 psychiatric patients, 269 (90.3%) with a mean age
of 27.06 (£11.90) years completed the survey. One hundred
and twenty-two participants (45.4%) were aged 20-34 year, 168
(62.5%) were female, 187 (69.5%) were unmarried, 91 (33. 8%),
were living in the city, 116 (43.4%) were students, and 81 (30.1%)
had a bachelor degree level of education or above. The majority
of respondents had: bipolar disorder (36.4%), schizophrenia
(14.9%), major depression disorder (24.2%), or anxiety disorders
(12.3%). Of the 252 family members who were approached, 231
(91.7%) with a mean age of 41.61 (£10.42) years completed the
survey. One hundred and six (45.9%) were aged 35-49 years,
129 (55.8%) were female, 191 (82.7%) were married, 83 (35.9%),
were living in the city 57 (24.7%) had a bachelor degree level of
education or above, and 133 (57.6%) were unemployed (Table 1).
Approximately 60% of the patients had no change in medicine
during the epidemic, while nearly 30% reduced their doses or
stopped taking medicine without consulting their psychiatrists.
Up to 40% of the patients failed to see their psychiatrists, in
person but 13.8% of them obtained medical advice from doctors
online. More than half of the patients’ family members reported
an increase in the burden of care (Table 2).

Prevalence of Depression, Anxiety, and

Acute Stress

Thirty percentage of psychiatric patients suffered depression,
27.8% anxiety, and 27.8% acute stress. The median scores
for depression, anxiety, and acute stress were 2, 2, and 22,
respectively (Table 3).

Univariate analyses showed that depression symptoms were
more severe among participants who were female, <20 years,
unmarried, and primary or lower secondary school students
[e.g., depression among female vs. male: 62 [36.9%] vs. 17
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TABLE 1 | Descriptive statistics of demographic characteristics and
epidemic-related information for the psychiatric patients and their family members.

Patients (N = 269) Family members P-value

n (%) (N =231)
n (%)

Age
16-19 92 (34.2) 4(1.7) <0.001
20-34 122 (45.4) 56 (24.2)
35-49 33 (12.9) 106 (45.9)
50-65 22 (8.2) 56 (24.2)
66-68 / 9(4.0)
Gender
Male 97 (36.1) 98 (42.4) 0.138
Female 168 (62.5) 129 (55.8)
Unfilled 4(1.5) 4(1.7)
Marital status
Unmarried 187 (69.5) 32 (13.9) <0.001
Married 79 (29.4) 191 (82.7)
Unfilled 3(1.1) 8(3.5)
Urban and rural sources
City 91 (33.9) 83 (35.9) 0.884
Town 83 (30.9) 55 (23.8)
Countryside 83 (30.9) 79 (34.2)
Unfilled 12 (4.5) 14 (6.0)
Education level
Senior middle school or below 134 (49.8) 126 (54.5) 0.387
College or vocational school 47 (17.5) 42 (18.2)
Bachelor degree or above 81 (30.1) 57 (24.7)
Unfilled 7(2.6) 6 (2.6)
Occupation
Student 116 (43.1) 9(3.9) <0.001
Employed 77 (28.6) 74 (32.0)
Unemployed 63 (23.4) 133 (57.6)
Unfilled 13 (4.8) 15 (6.0)
Psychiatric diagnosis
Bipolar disorder 98 (36.4) 58 (25.1) N/A
Schizophrenia 40 (14.9) 49 (21.2)
Major depression disorder 65 (24.2) 57 (24.7)
Anxiety disorder 33 (12.3) 15 (6.5)
Other psychiatric diagnosis 26 (9.7) 40 (17.9)
Unknown 6(2.2) 12 (5.0)
Relationship
Parent 96 (41.6) N/A N/A
Spouse 37 (16.0)
Child 49 (21.2)
Daughter-in-law or son-in-law 4(1.7)
Brother or sister 25 (10.8)
Other 15 (6.5)
Unfilled 5(2.2)

[17.5%]; P =0.001]. Females and primary or lower secondary
school students also reported experiencing higher levels of
anxiety [e.g., anxiety among female vs. male: 54 [32.1%] vs.

TABLE 2 | Factor details of epidemic-related influence on change of treatment,
way of getting medical care for psychiatric patients and burden of care change for
their family members.

Characteristics n (%)
For patients

Medical treatment

Take the medicine regularly without changing the dose 150 (55.8)
Take the medicine regularly and reduce it by yourself 24 (8.9)
Take the medicine regularly and reduce it following doctor’s advice 15 (5.58)
Stop taking the medicine by yourself 49 (18.2)
Others 29 (10.8)
Unfilled 2(0.7)
Method of getting medical care

Psychiatric specialist hospital 60 (22.3)
General hospital 37 (13.8)
Internet hospital 37 (13.8)
Without follow-up by doctor 110 (40.9)
Others 17 (6.3)
Unfilled 8(2.9)
For family members

Burden of caring patients

No increase 65 (28.1)
Mildly increase 79 (34.2)
Moderately increase 41 (17.7)
Severely increase 18 (7.8)
Extremely Severely increase 10 (4.3)
Unfilled 18(7.8)

19 [19.6%]; P = 0.028]. Distress levels were found to be
higher among females, primary or lower secondary school
students, and patients with bipolar disorder [e.g., acute stress
among female vs. male: 59 [35.1%] vs. 15 [15.5%]; P = 0.001]
(Supplementary Tables 1, 2).

8.6% of family members suffered from depression, 10.8%
suffered from anxiety, and 10.8% suffered from acute stress.
No significant subgroup differences were observed in family
members. The median scores for depression, anxiety, and acute
stress was 0, 0, and 11, respectively (Table 3).

Factors Associated With Depression,
Anxiety, and Acute Stress

Binary logistic regression analyses showed that gender (female)
and education level were risk factors for depression, anxiety, and
acute stress among psychiatric patients. Burden-of-care degree
was an independent factor among family members for the three
conditions above, while gender (female) was also an independent
factor for distress. The detailed results of the logistic analyses are
shown in Table 4.

In depression models, female (OR, 3.640, 95% CI, 1.706-6.765;
p = 0.001), unmarried (OR, 2.490; 95% CI, 1.164-5.324; p =
0.019), senior middle school or below (OR, 4.105; 95% CI, 1.335-
12.624, p = 0.014) and bachelor degree or above (OR, 4.168; 95%
CI, 1.302-13.347, p = 0.016) were selected as independent factors
among psychiatric patients.
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TABLE 3 | Factor scores of PHQ-2, GAD-2 and IES-R and prevalence of depression, anxiety, and acute stress symptoms between patients and family members.

Characteristics Patients Family members
Median (IQR) N (%) Median (IQR) N (%)

Total PHQ-2 score 2 (0.3 80 (30.0) 0(0.1) 20 (8.6)
Item 1: Feeling down/depressed/hopeless 1(0.2) 0(0.1)

Item 2: Little interest in doing things 1(0.2) 1(0.2)

Total GAD-2 score 2 (0.3 74 (27.8) 0(0.2) 25(10.8)
Item 1: Feeling nervous/anxious/on edge 1(0.2) 0(0.1)

Item 2: Not being able to stop worrying 1(0.2 0(0.1)

Total IES-R score 22 (9, 36.5) 74 (27.8) 11 (3.24) 25 (10.8)
Part 1: Intrusive reaction 7212 5(1.9)

Part 2: High vigilance 7(2.12) 3(0.6)

Part 3: Avoidance response 7(2.13) 4(1.10)

TABLE 4 | Binary logistic regression analysis® of risk factors associated with
symptoms of depression, anxiety, and acute stress.

Variables OR (95% CI) P-value
Models for depression

Patients

Gender (female vs. male) 3.640 (1.706, 6.765) 0.001
Marital status (unmarried vs. married) 2.490 (1.164, 5.324) 0.019
Education level (Group 1 vs. Group 2)’ 4.105 (1.335, 12.624) 0.014
Education level (Group 3 vs. Group 2)' 4.168 (1.302, 13.347) 0.016
Family members

Burden of care (score between 0 and 4) 2.187 (1.455, 3.289) <0.001
Models for anxiety

Patients

Gender (female vs. male) 3.173 (1.490, 6.756) 0.003
Education level (Group 1 vs. Group 2)° 4.897 (1.402, 17.106) 0.018
Education level (Group 3 vs. Group 2)’ 6.507 (1.806, 23.447) 0.004
Family members

Burden of care (score between 0 and 4) 2.186 (1.486, 3.216) <0.001
Models for acute stress

Patients

Gender (female vs. male) 3.271 (1.556, 6.875) 0.002
Education level (Group 1 vs. Group 2)’ 1.738 (0.668, 4.520) 0.257
Education level (Group 3 vs. Group 2)' 3.634 (1.369, 9.646) 0.010
Family members

Gender (female vs. male) 3.817 (1.272, 11.455) 0.017
Burden of care (score between 0 and 4) 2.341 (1.545, 3.546) <0.001

*Education level: Group 1: Senior middle school or below, Group 2: College or vocational
school, Group 3: Bachelor degree or above.

AThe regression models for patients included as independent variables: age, gender,
marital status, education level, occupation, psychiatric diagnosis, medical treatment and
method of getting medical care. The backward selection method was then applied to
remove all insignificant variables.

The regressions for family members included as independent variables: age, gender,
marital status, education level, occupation, relationship and burden of care degree, with
the backward selection method then applied to remove all insignificant variables.

Two variables were independently associated with anxiety
risk factors: gender (female) (OR, 3.173; 95% CI, 1.490-6.756;

p = 0.003) and education level including senior middle school or
below (OR, 4.897, 95% CI, 1.402-17.106; p = 0.013), and bachelor
degree or above (OR, 6.507; 95% CI, 1.806-23.447; p = 0.004).

For acute stress symptoms, psychiatric patients had two risk
factors: gender (female) (OR, 3.271; 95% CI, 1.556-6.875; p =
0.002) and education level for only bachelor degree or above (OR,
3.634; 95% CI, 1.369-9.646; p = 0.010).

DISCUSSION

To the best of our knowledge, this is the first survey on the mental
health of psychiatric patients and their family members during
the COVID-19 epidemic in China. Our findings present concerns
about the psychological well-being of psychiatric patients and
their family members during the outbreak of COVID-19. The
current study indicates that many psychiatric patients and family
members might have experienced several mental health problems
and changes in medical treatment or care burden during
the epidemic. These findings can provide indirect evidence
to other areas of China and other countries to help reduce
depression, anxiety and acute stress in psychiatric patients and
their family members.

This cross-sectional survey revealed a high prevalence of
mental health symptoms among psychiatric patients after the
COVID-19 outbreak in China. The prevalence of emotional
symptoms and stress symptoms in patients with mental illness
found in this study is equivalent to that of another general
population investigated in a preliminary online survey in
late January 2020, where nearly one-third of the respondents
had experienced moderate to severe mental health conditions
(Wang et al., 2020a). Another epidemiological survey conducted
among the general population in China in early February
2020 also shows that nearly 35% of the respondents displayed
psychological distress during the COVID-19 epidemic (Yuan
et al, 2020). Although the investigation time of this study
was after the peak of the epidemic in China, the incidence of
emotional problems among mentally ill patients remains the
same. Following this logic, we speculate that psychiatric patients
might have experienced more severe symptoms of anxiety,
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depression, and stress during the peak of the epidemic compared
to the healthy population. Several possible facts can support
this speculation. Firstly, that strict social isolation and decreased
social activities affect neuroendocrine function (Wang et al,
2020c¢), possibly increasing the risk of suicide and stress-related
aggression in this group of people (Calati et al., 2019; Brooks
et al,, 2020). Secondly, that social isolation also prevents patients
from receiving necessary medical care, aggravating their original
psychiatric conditions (Vieta et al., 2012). Thirdly, that despite
the introduction of virtual medical care through the internet, its
effectiveness is not as much as medical care in person. During the
COVID-19 epidemic, a lack of health care in person and failure
to administer timely treatment may have caused fluctuations in
patients conditions (Li et al., 2020).

Binary logistic regression analysis confirmed that after
controlling confounding factors, gender and education level
were independent risk factors for depression, anxiety and
stress. Among patients with mental illness, women were more
susceptible to depression, anxiety and acute stress. It has been
shown that with different levels of response to stress, women
are more sensitive to the release of corticotropin-releasing
factor (CRF) (Bangasser and Wiersielis, 2018). Inappropriate
or persistent CRF release is strongly linked to depression and
anxiety (Vasconcelos et al., 2020). In addition, hormonal changes
in women during the menstrual cycle or menopause can also
lead to more pronounced mood changes (Christiansen and
Berke, 2020). Psychosocial stress may affect the hypothalamus-
pituitary gland-gonads, affecting the hormone levels and further
changing mental states (Nabi et al., 2020). In this study, we
found that groups with lower or higher education levels had
a higher risk of depression, anxiety and stress for COVID-19.
For the group with less education, a poor knowledge reserve
and ability to analyze information from social media might
have limited their capability of coping with the stress from
the epidemic, resulting in psychological stress reactions and
even some mental illnesses from excessive stress. However,
people who received university education and above could
also become nervous and anxious during the epidemic due
to excessive attention to information related to the epidemic
(Myrick and Willoughby, 2019). People with high-level education
tend to have a higher expectation for their jobs and sense
of value for society than those with low or medium-level
education. The impact of COVID-19 on their working status
might have created a psychological gap between expectation
and reality, followed by anxiety and depression (Lu et al,
2019). In this regard, online or smartphone-based psychological
interventions (such as cognitive behavioral therapy) could be
provided to this specific group of people in the hope of
reducing the risk of depression and anxiety (El Morr et al,
2020).

The prevalence of emotional symptoms and stress symptoms
in family members in this study is much lower than that of people
with mental illness in the same period. This shows that people
without mental disorders have better emotional self-regulation
and resistance to stress than patients. At the same time, we
have noticed that this proportion is lower than that investigated
during the early epidemic for the general population (Wang et al.,

2020b). This may be due to relief brought on by an effective
prevention system against COVID-19, easing the psychological
impact on people without mental disorders.

Several limitations of the current study should be considered.
Firstly, that this is a cross-sectional survey that failed to monitor
the changes in the mental health of psychiatric patients during
the epidemic. Since the same survey was not conducted on the
general public in the same period, it is not enough to compare
the prevalence with them. Secondly, that all participants in
the current study were recruited from outpatient department
in one hospital. Selection bias may have been introduced to
this study. Given the diverse geographical environment and the
management strategies in different hospitals, the extrapolation
of these results to psychiatric patients in other regions remains
to be verified. Thirdly, that the data of this study was not
taken from the peak period of COVID-19 in China, but 2
months after the peak period. Therefore, it may not accurately
reflect the emotional changes of psychiatric patients during the
initial outbreak. In addition to the above, in future studies,
the impact of the epidemic on these two groups in lifestyle
habits needs to be considered comprehensively, as well as mental
health symptoms, way of seeking medical care, and change of
care burden.

CONCLUSION

The results of this study suggest that psychiatric patients and their
family members are at risk of depression, anxiety and acute stress
symptoms even during the COVID-19 remission period. Given
that the global epidemic of COVID-19 is still continuing, it is
necessary to follow up these subjects with high-risk factors. From
the perspective of psychosocial services, the public health service
system for special populations during public health emergencies
needs to be further improved. Future research needs to track
the characteristics of dynamic changes in mental health and
understand the needs of mental health services in this particular
group of people.
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Background: The novel coronavirus disease 2019 (COVID-19) posed an unprecedented
threat to Chinese healthcare professionals. Nevertheless, few studies notably focused
on the mental health conditions of nurses and explored protective factors to
prevent posttraumatic stress and psychological distress. This study aimed to
explore the prevalence and the predictive factors especially defensive predictors
associated with posttraumatic stress and psychological distress in nurses during the
COVID-19 pandemic.

Methods: In this online study, 1,728 nurses (~77.5% came from the COVID-19
pandemic frontline) were included in the final analysis. Posttraumatic stress disorder
checklist for Diagnostic and Statistical Manual of Mental Disorders, 5th Edition (PCL-5)
and Self-Reporting Questionnaire (SRQ) was used to assess posttraumatic stress and
psychological distress.

Results: The results demonstrated that the prevalence of posttraumatic stress and
psychological distress in nurses throughout China between February 1, 2020 and
February 13, 2020 was 39.12 and 24.36%, respectively. Multivariate logistic regression
indicated that insomnia, high panic intensity, and high impact of the COVID-19 pandemic
were risk predictors of posttraumatic stress and psychological distress in nurses.
Married participants had a 1.58 times increased risk of having posttraumatic stress
when compared with the single participants. Frontline medical staff were more likely to
suffer from psychological distress. The adequate exercise was a protective predictor
of psychological distress [adjusted odds ratio (AOR) = 0.655, 95% CI = 0.486-0.883],
but not with posttraumatic stress. High-quality diet was a protective predictor of
posttraumatic stress (AOR = 0.112, 95% Cl = 0.037-0.336) and psychological distress
(AOR = 0.083, 95% Cl = 0.028-0.247).

Conclusions: Our study revealed the prevalence and factors associated with
posttraumatic stress and psychological distress in nurses during the COVID-19
pandemic. Low panic intensity, low level of impact, satisfactory sleep, adequate exercise,
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and better diet were protective factors of posttraumatic stress and psychological
distress. It indicated that the psychological status of nurses (particularly those from the
COVID-19 pandemic frontline) should be monitored, and protective factors associated
with posttraumatic stress and psychological distress should be increased.

Keywords: COVID-19, posttraumatic stress, psychological distress, prevalence, protective predictor

INTRODUCTION

In December 2019, the novel coronavirus disease 2019 (COVID-
19) outbreak which spread globally and resulted in a worldwide
pandemic emerged in Wuhan, Hubei province, China (Li Q.
et al,, 2020). It had never been found before in humans or
animals and had subsequently garnered attention around the
world following the rapid increase of new cases (Wang et al,
2020). The virus belongs to the coronavirus family, which
could cause respiratory infections in humans that resembled the
common cold, as well as a lethal illness similar to that associated
with the Middle East respiratory syndrome and severe acute
respiratory syndrome (Carver and Phillips, 2020). Because of its
high infectivity and uncertainty, as well as its high mortality rate,
no adequate treatment was available in the short term.

During the 2nd week in March 2021, new cases continued
to rise globally, increasing by 10% to over 3 million new
reported cases. The Americas and Europe continued to account
for over 80% of new cases and new deaths (World Health
Organization, 2021). According to data released by the National
Health Commission of China, the number of confirmed cases
in mainland China had decreased to 164 as of March 18, 2021,
but overseas imported cases had been increasing (The National
Health Commission of China, 2021). As the source region of
the COVID-19 pandemic, Chinese medical work still faced heavy
burdens and great challenges.

This pandemic posed a huge challenge to healthcare workers
(HCWs) because of successive waves of infections with short
recovery phases. The COVID-19 outbreak brought a negative
psychological impact on the medical staff, such as stress,
depression, anxiety, and worse sleep quality (Huang and Zhao,
2020; Zhu et al, 2020). Nurses were associated with a high
incidence of secondary traumatic stress even in medical routine
work (Beck, 2011; Duffy et al., 2015). A recent study showed that
nurses had a higher level of burnout, insomnia, and anxiety in
comparison with physicians. The fear of infecting others and the
fear of being infected were the only direct factors related to the
COVID-19 and associated with the positive variation in nurses’
symptoms of depression, anxiety, and stress (Sampaio et al,
2021). Frontline medical workers of preventing the COVID-
19 had been facing more enormous pressure, including a high
risk of infection and inadequate protection from contamination,
overwork, frustration, discrimination, isolation, patients with
negative emotions, a lack of contact with their families, and
exhaustion (Kang et al., 2020).

Posttraumatic stress disorder (PTSD) is a mental health
condition that could follow exposure to stressful life events.
Per the Diagnostic and Statistical Manual of Mental Disorders,

5th Edition (DSM-5), symptoms of PTSD included intrusive
recollections of the adverse event, avoidance behavior, a sense
of ongoing threat and hypervigilance, and negative alterations
in cognition and mood (American Psychiatric Association,
2013). Efficacious treatments for PTSD exist (Foa et al,
2008). Understanding on risk factors that temporally preceded
posttraumatic stress (PTS) symptomatology is crucially vital
to develop preventative interventions; this is important in
providing effective interventions for PTSD prevention (Qi et al,,
2016). Psychological distress (PD) is a heterogeneous range
of symptoms, which include anxiety, anguish, depression, and
demoralization (Massé, 2000; Ridner, 2004). It might meet the
diagnostic criteria for major depression or an anxiety disorder
when such symptoms are severe.

Previous studies provided evidence that frontline HCWs
experienced PD and PTS during the severe acute respiratory
syndrome (SARS) outbreak (Tam et al., 2004; Wu et al., 2009).
Chen revealed that gender, education level, salary, work stress,
job risk, depression, anxiety, insomnia, and PTS syndrome
during the epidemic period were predictors of PTS and PD
(Chen et al., 2020). A meta-analysis also showed that PTSD
was associated with diet, exercise, and healthier habits including
sleeping (van den Berk-Clark et al., 2018).

Based on the above research evidence, we assumed that the
mental health of nurses might also be egregiously affected and
predicted that the prevalence of PTS and PD in nurses was high
during the COVID-19 pandemic, also that diet, exercise, and
sleep condition were predictors associated with PTS and PD.
We evaluated the prevalence of PTS and PD in nurses during
the COVID-19 pandemic and mental health among nurses by
quantifying the symptoms of insomnia, panic intensity, and other
aspects and by analyzing influencing factors of these symptoms.
The researchers hoped that the results of this study could provide
support for the targeted interventions of the mental health of
nurses during the outbreak.

MATERIALS AND METHODS

Procedure and Participants

To prevent the spread of COVID-19 through contact, we
used a survey based on the large Internet marketing research
company in China (https://www.wjx.cn/) following the research
methodology guideline (Andrews et al., 2003) to collect data. This
web-based survey of COVID-19 was conducted on the Internet
through the WeChat public platform. All participants using
WeChat could see this survey and answered the questionnaire
by scanning the two-dimensional barcodes of the questionnaire
address or clicking the relevant link. The (deleted for blind
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review) institutional review board approved the ethical and
scientific validity of this study. Electronic informed consent was
obtained from each participant before starting the investigation.
This web-based questionnaire was completely voluntary and
non-commercial. Participants could withdraw from the survey at
any moment without providing any justification.

From February 1 to February 13, 2020, 1,970 online
questionnaires were collected from nurses nationwide. A total of
1,728 nurses were included in the final analysis after excluding
the 242 questionnaires with wrong information (87.71% response
rate). Approximately 77.5% of the samples were frontline nurses
in the COVID-19 pandemic.

Measures

Sociodemographic Variables

The questionnaire set included a brief survey to collect
sociodemographic and context characteristics with the work of
preventing COVID-19. According to the Italy model (Carlucci
et al., 2020), sociodemographic variables included age, gender
(male or female), marital status (single, married, divorced, or
widowed), and the role in pandemic prevention. The role in
pandemic prevention included the following three types: (1)
Frontline (those who directly provided services to confirmed or
suspected patients with COVID-19); (2) Medical Reserve Corps
(those who probably contacted confirmed or suspected patients
with COVID-19); and (3) Medical Routine Work (those who
were less likely directly servicing confirmed or suspected patients
with COVID-19).

We provided four items to assess the subjective influence of
the COVID-19 pandemic: (1) How long are you exposed to the
COVID-19 pandemic (the time in contact with the outbreak
scene): always staying in the epidemic scene, most of the time at
the scene of the epidemic, a small part of the time at the scene
of the epidemic, not at the epidemic scene; (2) How long do
you spend browsing COVID-19-related information per day: 0-
2h,3-5h,6-10h, 11-15h, 16-24 h; (3) Do you experience panic
during the COVID-19 pandemic: never, occasionally, sometimes,
often, always; (4) To what extent has the current outbreak affected
you: no impact, mild impact, moderate impact, severe impact,
and extreme impact.

We used three items to evaluate the self-report physical
conditions: (1) sleep: Insomnia was a common disorder after
stress and was evaluated by the Insomnia Severity Index (ISI);
(2) exercise: Exercise habits are defined as meeting the WHO
physical activity recommendations for adults aged 18-64 years
old; (3) diet: Diet was measured according to self-reports using
the healthy eating index.

Self-Reporting Questionnaire

The SRQ was designed by the WHO as a cost-effective screening
instrument for common mental disorders (Beusenberg and
Orley, 1994). It consisted of 20 short questions that required a
“yes” or “no” response, depending on the presence or absence
of symptoms in the past month. The Chinese version of SRQ-
20 comprised of three subscales: depressive symptoms (10
items), anxiety and somatic symptoms (five items), and somatic
and anxiety symptoms (five items). It exhibited satisfactory

psychometric properties as a screening tool for PD (Chen
et al,, 2009). A cutoftf of seven was recommended according
to WHO for evaluation of PD (Beusenberg and Orley, 1994).
The measurement model of the SRQ-20 was evaluated using
confirmatory factor analysis (CFA). The criteria for assessing
adequate model-fit included: the normed fit index (NFI) = 0.857,
the comparative fit index (CFI) = 0.873, the incremental fit index
(IFI) = 0.873, and the relative fit index (RFI) = 0.837. The SRQ-
20 model was acceptable. SRQ-20 had good internal consistency
with Cronbach’s & coefficients of more than 0.87 in our sample.

Posttraumatic Stress Disorder Checklist for DSM-5
The PTSD checklist for DSM-5 (PCL-5) was a 20-item self-
report measure designed to mirror each DSM-5 PTSD symptom
(Blevins et al.,, 2015). A total-symptom score of 0-80 could be
obtained by summing up the items. The PCL-5 comprised of four
subscales: intrusion symptoms (five items), avoidance symptoms
(two items), cognition and mood symptoms (seven items), and
arousal and reactivity symptoms (six items). It scored on a five-
point Likert scale from 0 (not at all) to 4 (extremely) during the
previous month. Recent reports suggested that a cut score of 33
could be used to determine probable PTSD (Blevins et al., 2015).
The Chinese version of PCL-5 was amenable to adaptation to
Chinese culture by the back-translation method (Wang et al.,
2017). The measurement model of the PCL-5 was evaluated
using CFA. The criteria for assessing adequate model-fit included:
the NFI = 0.930, the CFI = 0.936, the IFI = 0.936, and the
RFI = 0.919. The PCL-5 model was acceptable. Of note, reliability
statistics for the PCL-5 in this study indicated excellent internal
consistency for the PCL-5 total score in our sample (o« = 0.96).

Statistical Analysis

Data were analyzed with SPSS version 22.0. Main continuous
variables were divided as categorical variables first and categorical
variables were analyzed as frequency and percentage. Categorical
variables were analyzed by adopting Fisher’s exact test or
Pearson’s Chi-squared test. Univariate and multivariate logistic
regression models were performed to explore potential protective
factors of sociodemographic and context characteristics
regarding work of preventing the COVID-19 for PTS and
PD. Odds ratio (OR), adjusted OR (AOR), and 95% CI were
calculated. P-values of <0.05 were considered statistically
significant (two-sided tests).

RESULTS

Sociodemographic Characteristics

The sociodemographic characteristics are shown in Table 1. Of
the 1,728 samples analyzed, the females accounted for 94.4% of
the total respondents. Among these samples, 1,339 (77.5%) of
participants were from the frontline, most participants were in
the age intervals of 20-29 (49.3%) and 30-49 years (48.4%). Most
participants came from Hunan and Hubei provinces (~93.1%).
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TABLE 1 | Demographic characteristics of the sample (N = 1,728).

Variable Total Non-PTS PTS Z/X? p-value Non-PD PD Z/X? p-value
(N =1,728) (N = 1,052) (N = 676) (N =1,307) (N = 421)
Gender 4.229 0.040 7.763 0.005
Female 1,632 (94.4%) 984 (60.3%) 648 (39.7%) 1,223 (74.9%) 409 (25.1%)
Male 96 (5.6%) 68(70.8%) 28(29.2%) 84(87.5%) 12 (12.5%)
Marital status 12.310 0.004 3.601 0.280
Single 556 (32.2%) 367 (66.0%) 189 (34.0%) 430 (77.3%) 126 (22.7%)
Married 1,117 (64.6%) 650 (58.2%) 467 (41.8%) 834 (74.7%) 283 (25.3%)
Divorced 51 (3.0%) 34 (66.7%) 17 (33.3%) 41 (80.4%) 10 (19.6%)
Widowed 4(0.2%) 1(25.0%) 3 (75.0%) 2 (50.0%) 2 (50.0%)
Age (years) 12.159 0.013 4.872 0.281
20-29 852 (49.3%) 535 (62.8%) 317 (37.2%) 649 (76.2%) 2083 (23.8%)
30-39 597 (34.5%) 347 (58.1%) 250 (41.9%) 442 (74.0%) 155 (26.0%)
40-49 240 (13.9%) 138 (57.5%) 102 (42.5%) 181 (75.4%) 59 (24.6%)
50-59 35 (2.0%) 29 (82.9%) 6 (17.1%) 31 (88.6%) 4 (11.4%)
60-69 4(0.2%) 3 (75.0%) 1(25.0%) 4 (100.0%) 0 (0.0%)
Role in pandemic prevention 5.125 0.077 15.282 <0.001
Frontline 1339 (77.5%) 798 (59.6%) 541 (40.4%) 989 (73.9%) 350 (26.1%)
Medical reserve corps 162 (9.4%) 101 (62.3%) 61 (37.7%) 123 (75.9%) 39 (24.1%)
Medical routine work 227 (13.1%) 153 (67.4%) 74 (32.6%) 195 (85.9%) 32 (14.1%)
Exposed duration in the pandemic 14.331 0.002 13.297 0.004
Always 241 (13.9%) 132 (54.8%) 109 (45.2%) 169 (70.1%) 72 (29.9%)
Mostly 517 (29.9%) 299 (57.8%) 218 (42.2%) 375 (72.5%) 142 (27.5%)
Sometimes 303 (17.5%) 179 (69.1%) 124 (40.9%) 230 (75.9%) 73 (24.1%)
Absent 667 (38.6%) 442 (66.3%) 225 (33.7%) 533 (79.9%) 134 (20.1%)
Panic intensity during the COVID-19 155.118 <0.001 140.771 <0.001
pandemic
Never 345 (20.0%) 278 (80.6%) 67 (19.4%) 307 (89.0%) 38 (11.0%)
Occasionally 705 (40.8%) 466 (66.1%) 239 (33.9%) 570 (80.9%) 135 (19.1%)
Sometimes 456 (26.4%) 234 (51.3%) 222 (48.7%) 319 (70.0%) 137 (30.0%)
Often 178 (10.3%) 64 (36.0%) 114 (64.0%) 97 (54.5%) 81 (45.5%)
Always 44 (2.5%) 10 (22.7%) 34 (77.3%) 14 (31.8%) 30 (68.2%)
Impact of the COVID-19 pandemic 152.280 <0.001 143.337 <0.001
Never 253 (14.6%) 207 (81.8%) 46 (18.2%) 232 (91.7%) 21 (8.3%)
Mild 809 (46.8%) 542 (67.0%) 267 (33.0%) 659 (81.5%) 150 (18.5%)
Moderate 516 (29.9%) 262 (50.8%) 254 (49.2%) 347 (67.2%) 169 (32.8%)
Severe 106 (6.1%) 29 (27.4%) 77 (72.6%) 52 (49.1%) 54 (50.9%)
Extreme 44 (2.5%) 12 (27.3%) 32 (72.7%) 17 (38.6%) 27 (61.4%)
(Continued)
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TABLE 1 | Continued

Variable Total Non-PTS PTS Z/IX? p-value Non-PD PD ZIX? p-value
(N =1,728) (N = 1,052) (N = 676) (N =1,307) (N = 421)

Time of browsing COVID-19-related 19.073 0.001 17.797 0.001

information per day

0-2h 1032 (59.7%) 669 (64.8%) 363 (35.2%) 812 (78.7%) 220 (21.3%)

3-5h 607 (35.1%) 333 (54.9%) 274 (45.1%) 440 (72.5%) 167 (27.5%)

6-10h 68 (3.9%) 41 (60.3%) 27 (39.7%) 42 (61.8%) 26 38.2%)

11-15h 15 (0.9%) 6 (40.0%) 9 (60.0%) 9 (60.0%) 6 (40.0%)

16-24h 6 (0.3%) 3 (50.0%) 3 (50.0%) 4 (66.7%) 2 (33.3%)

Sleep 261.467 <0.001 296.609 <0.001

Satisfactorily 925 (53.5%) 710(76.8%) 215 (23.2%) 829 (89.6%) 96 (10.4%)

Insomnia occasionally 543 (31.4%) 264(48.6%) 279 (51.4%) 364 (67.0%) 179 (33.0%)

Insomnia sometimes 182 (10.5%) 70(38.5%) 112 (61.5%) 102 (56.0%) 80 (44.0%)

Insomnia frequently 66 (3.8%) 7(10.6%) 59 (89.4%) 1(16.7%) 55 (83.3%)

Insomnia always 2 (0.7%) 1(8.3%) 11(91.7%) 1(8.3%) 11(91.7%)

Exercise 9.874 0.043 26.804 <0.001

Never 732 (42.4%) 423 (57.8%) 309 (42.2%) 509 (69.5%) 223 (30.5%)

Occasionally 606 (35.1%) 393 (64.9%) 213 (35.1%) 489 (80.7%) 117 (19.3%)

Sometimes 228 (13.2%) 130 (57.0%) 98 (43.0%) 183 (80.3%) 45 (19.7%)

Frequently 146 (8.4%) 95 (65.1%) 51 (34.9%) 115 (78.8%) 31 (21.2%)

Always 16 (0.9%) 11 (68.8%) 5 (31.3%) 1(68.8%) 5(31.3%)

Diet 148.435 <0.001 224.467 <0.001

Very poor 34 (2.0%) 5(14.7%) 29 (85.3%) 8 (23.5%) 26 (76.5%)

Worse 105 (6.1%) 38 (36.2%) 67 (63.8%) 38 (36.2%) 67 (63.8%)

Average 961 (55.6%) 524 (54.5%) 437 (45.5%) 692 (72.0%) 269 (28.0%)

Better 403 (23.3%) 299 (74.2%) 104 (25.8%) 357 (88.6%) 46 (11.4%)

Well 225 (13.0%) 186 (82.7%) 39 (17.3%) 212 (94.2%) 3(5.8%)

PTS, posttraumatic stress; PD, psychological distress. Posttraumatic stress was defined as individuals who scored 33 points in PCL-5. Psychological distress was defined as individuals who scored seven points in SRQ-20.
The meaning of the bold values indicates that the results are statistically significant (P-value < 0.05).
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Prevalence of PTS and PD Stratified by
Sociodemographic Characteristics, the
Influence of COVID-19, and Physical

Conditions

A total of 39.12% of the participants scored above the threshold
on PCL-5 (33 or more). The overall prevalence of PD (SRQ
total scores > 7) was 24.36%. The prevalence of PTS and PD
stratified by sociodemographic characteristics, the influence of
COVID-19, and physical conditions are presented in Table 1.
There was a statistically significant difference in the incidence of
PTS and PD by exposed duration in the pandemic (p = 0.002,
p = 0.004), the time of browsing COVID-19-related information
per day (p = 0.001), the impact (p < 0.001), and panic intensity
(p < 0.001) of COVID-19 pandemic. The incidence of PTS and
PD in females was significantly higher than in males (p = 0.04,
p = 0.005). The prevalence of PTS and PD was significant
statistically in the diet (p < 0.001), exercise (p = 0.043, p < 0.001),
and sleep (p < 0.001). There was no difference in the prevalence
of PTS by the role in pandemic prevention (p > 0.05), and there
was no statistical difference in the prevalence of PD by age (p >
0.05) and marital status (p > 0.05). Cases of PCL-5 and SRQ were
more likely to have a higher level of panic, stronger subjective
COVID-19 impact, frequent insomnia, and poor diet quality.

Predictive Factors Associated With PTS
and PD During the COVID-19 Outbreak

The associations of potential influence factors with PTS and PD
during the COVID-19 pandemic were reported in Table 2.

In the univariate logistic regression models, marital status was
significantly associated with the prevalence of PTS (p = 0.007) in
Chinese nurses, but not with PD (p > 0.05). The role in pandemic
prevention was linked to the prevalence of PD (p = 0.001)
in Chinese nurses, but not with PTS (p > 0.05). Occasional
exercise was a protective factor of PTS (OR = 0.742, 95%
CI = 0.594-0.926) and PD (OR = 0.546, 95% CI = 0.423-0.705)
in comparison with never exercise.

In the multivariate logistic regression models, the high (often
or always) panic intensity of the COVID-19 pandemic was a
risk predictor of PTS (AOR = 3.185, 95% CI = 1.976-5.134)
and PD (AOR = 2.489, 95% CI = 1.433-4.324) compared with
low (never) panic intensity. Compared with low (never) impact,
high (severe or extreme) impact of the COVID-19 pandemic
was a risk predictor of PTS (AOR=3.63, 95% CI = 1.963-
6.711) and PD (AOR = 2.652, 95% CI = 1.303-5.399).
Contrasting to satisfactory sleep, insomnia was a risk predictor
of PTS (AOR = 12.170, 95% CI = 5.311-27.888), and PD
(AOR = 18.925, 95% CI = 9.156-39.114). Besides, married
participants could induce an increased risk of 1.58 times to
have PTS when compared with the single (AOR = 3.63, 95%
CI = 1.963-6.711), but not with PD. Compared with frontline
medical staff, participants engaged in daily medical work were
only.5 times more likely to suffer from PD (AOR = 0.503,
95% CI = 0.319-793). The adequate (occasionally) exercise
was a protective predictor of PD compared with never exercise
(AOR = 0.655, 95% CI = 0.486-883), but exercise was not
a predictor for PTS in the multivariate logistic regression

models. High-quality diet was a protective predictor of PTS
(AOR = 0.112, 95% CI = 0.037-0.336) and PD (AOR = 0.083,
95% CI = 0.028-0.247) compared with low-quality diet.

DISCUSSION

Our cross-sectional investigation based on the web identified the
high prevalence of PTS and PD of nurses during the COVID-
19 pandemic in China. In our study, the prevalence of PTS was
39.12% in nurses, higher than the Wuhan residents’ prevalence
of PTS (7%) a month after the COVID-19 (Liu et al., 2020).
The previous study (Huang and Zhao, 2020) also showed that
medical staff had a high prevalence of psychological morbidity
during the outbreak compared with other professionals. Females
were more susceptible to traumatic exposure, which was in
line with the review of Tolin and Foa (2006). Four hundred
twenty-one (24.36%) medical staff reported PD, which was
in line with other reports of psychological negative changes
(Huang et al., 2020). We also found that frontline were likely
insidious hazards of mental health. Similarly, a study revealed
that frontline HCWs had a high risk of developing psychological
problems (Chen et al., 2020). Also, participants who spent too
much time browsing COVID-19-related information per day
were more likely to be associated with PTS and PD. Evidence
of event-related potential technique indicated that heightened
neural reactivity and attention toward unpleasant information,
predisposed children to psychiatric symptoms when exposed to
higher levels of stress, which was related to natural disasters
(Kujawa et al., 2016). It was further speculated that excessive
attention to negative information on the pandemic might be
associated with PTS and PD.

Subsequently, this study examined protective predictors of
PTS and PD. In terms of the predictors, our outcomes indicated
that insomnia had been linked to more severe PTS and PD
similarly (Liu et al., 2020). Except that, our study found that
the married experienced higher levels of PTS than the single
during the outbreak. Our results were consistent with a study in
Singapore (Sim et al., 2004) which found a positive association
between posttraumatic morbidities and being married. Likewise,
arecent study on HCWs facing the COVID-19 pandemic showed
that married, divorced, or widowed operators reported higher
scores in vicarious traumatization symptoms compared with
unmarried HCWs (Li Z. et al., 2020). One explanation was that
married participants had more burdens of taking care of family
members, following with more vulnerabilities to the COVID-19.
Our study also showed that the high impact and panic intensity
of the COVID-19 pandemic were risk predictors of PTS and PD.
It was understandable that adequate sleep and diet improved
resistance to external risk. Two of the three studies indicated
that PTSD was associated with a healthier diet in female health
professionals (Roberts et al., 2015; Sumner et al., 2015). Similarly,
having a healthy diet was also associated with less PD in the
elderly when adjusting for other lifestyle behaviors (Grenning
et al., 2018). Besides, our study concluded that adequate exercise
was a protective predictor of PD. There was tremendous evidence
of exercise benefits (Rethorst et al., 2009; Krogh et al., 2011), it
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TABLE 2 | Logistic regression with variables predicting PTS and PD in medical staff (nurses).

Nurses with and without PTS

Nurses with and without PD

Unadjusted Adjusted Unadjusted Adjusted

OR (95% CI) p-value AOR (95% CI) p-value OR (95% CI) p-value AOR (95% CI) p-value
Marital status 0.007 0.002
Single 1 (Reference) NA 1 (Reference) NA
Married 1.395 (1.129-1.724) 0.002 1.582 (1.239-2.020) <0.001
Divorced 0.971 (0.529-1.783) 0.924 1.137 (0.567-2.278) 0.717
Widowed 5.825 (0.602-56.384) 0.128 6.175 (0.547-69.750) 0.141
Role in pandemic prevention 0.001 0.006
Frontline 1 (Reference) NA 1 (Reference) NA
Medical reserve corps 0.896 (0.613-1.310) 0.571 1.247 (0.799-1.947) 0.330
Medical routine work 0.464 (0.313-0.687) <0.001 0.503 (0.319-0.793) 0.003
Panic intensity during the COVID-19 pandemic <0.001 <0.001 <0.001 0.004
Never 1 (Reference) NA 1 (Reference) NA 1 (Reference) NA 1 (Reference) NA
Occasionally 2.128 (1.562-2.898) <0.001 1.560 (1.097-2.217) 0.013 1.913 (1.301-2.814) 0.001 1.275 (0.809-2.011) 0.295
Sometimes 3.936 (2.848-5.442) <0.001 2.175 (1.490-3.176) <0.001 3.470 (2.344-5.135) <0.001 1.687 (1.049-2.715) 0.031
Often 7.391 (4.924-11.093) <0.001 3.185 (1.976-5.134) <0.001 6.746 (4.311-10.558) <0.001 2.489 (1.433-4.324) 0.001
Always 14.107 (6.638-29.981) <0.001 2.648 (1.077-6.509) 0.034 17.312 (8.440-35.508) <0.001 2.966 (1.189-7.403) 0.020
Impact of the COVID-19 pandemic <0.001 <0.001 <0.001 0.013
Never 1 (Reference) NA 1 (Reference) NA 1 (Reference) NA 1 (Reference) NA
Mild 2.217 (1.560-3.150) <0.001 1.381 (0.930-2.052) 0.110 2.515 (1.555-4.066) <0.001 1.431 (0.829-2.470) 0.198
Moderate 4.363 (3.034-6.273) <0.001 1.786 (1.169-2.729) 0.007 5.381 (3.319-8.721) <0.001 1.996 (1.137-3.507) 0.016
Severe 11.948 (7.010-20.367) <0.001 3.630 (1.963-6.711) <0.001 11.473 (6.379-20.633) <0.001 2.652 (1.303-5.399) 0.007
Extreme 12.000 (5.746-25.060) <0.001 3.000 (1.262-7.130) 0.013 17.546 (8.259-37.275) <0.001 3.115 (1.217-7.972) 0.018
Sleep <0.001 <0.001 <0.001 <0.001
Satisfactorily 1 (Reference) NA 1 (Reference) NA 1 (Reference) NA 1 (Reference) NA
Insomnia occasionally 3.490 (2.781-4.380) <0.001 2.402 (1.878-3.073) <0.001 4.247 (3.219-5.601) <0.001 3.033 (2.241-4.104) <0.001
Insomnia sometimes 5.284 (3.778-7.389) <0.001 2.786 (1.933-4.015) <0.001 6.773 (4.721-9.718) <0.001 3.601 (2.416-5.368) <0.001
Insomnia frequently 27.834 (12.529-61.836) <0.001 12.170 (5.311-27.888) <0.001 43.177 (21.853-85.309) <0.001 18.925 (9.156-39.114) <0.001
Insomnia always 36.326 (4.663-282.963) 0.001 10.391 (1.169-92.391) 0.036 94.990 (12.131-743.790) <0.001 28.725 (3.159-261.189) 0.003
Exercise 0.043 <0.001 0.047
Never 1 (Reference) NA 1 (Reference) NA 1 (Reference) NA
Occasionally 0.742 (0.594-0.926) 0.008 0.546 (0.423-0.705) <0.001 0.655 (0.486-0.883) 0.005
Sometimes 1.032 (0.764-1.394) 0.837 0.561 (0.391-0.806) 0.002 0.644 (0.418-0.991) 0.045
Frequently 0.735 (0.507-1.064) 0.103 0.615 (0.402-0.943) 0.026 0.903 (0.545-1.494) 0.690
Always 0.622 (0.214-1.809) 0.384 1.038 (0.356-3.021) 0.946 0.678 (0.183-2.512) 0.561
Diet <0.001 <0.001 <0.001 <0.001
Very poor 1 (Reference) NA 1 (Reference) NA 1 (Reference) NA 1 (Reference) NA
Worse 0.304 (0.109-0.851) 0.023 0.399 (0.130-1.224) 0.108 0.543 (0.224-1.317) 0.176 1.020 (0.370-2.809) 0.970
Average 0.144 (0.055-0.375) <0.001 0.242 (0.085-0.685) 0.008 0.120 (0.053-0.267) <0.001 0.256 (0.102-0.644) 0.004
Better 0.060 (0.023-0.159) <0.001 0.136 (0.047-0.392) <0.001 0.040 (0.017-0.093) <0.001 0.125 (0.047-0.332) <0.001
Well 0.036 (0.013-0.099) <0.001 0.112 (0.037-0.336) <0.001 0.019 (0.007-0.050) <0.001 0.083 (0.028-0.247) <0.001

OR, odds ratio; AOR, adjusted odds ratio; PTS, posttraumatic stress; PD, psychological distress; NA, not applicable.

The meaning of the bold values indicates that the results are statistically significant (P-value < 0.05).
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was plausible that keeping exercise improves the physical and
psychological health.

Considering the present pandemic situation that COVID-
19 cases are still increasing rapidly throughout the world, the
quarantine in China and even in other countries would not
be abolished soon. Additionally, delayed onset of traumatic
symptoms might follow the stress state (Schnyder and Cloitre,
2015). Therefore, there was a concern that the prevalence of PTS
among the nurses after public pandemic catastrophes would be
more severe than the results of this study. Given that the survey
was conducted 3 weeks following the COVID-19 pandemic,
the negative changes reported likely reflected short-term and
developing aspects of PTS and PD. Continuous surveillance of
the psychological consequences and customized intervention for
HCWs in the COVID-19 contagion should become routine as
part of preparedness efforts worldwide.

This study had several limitations. Firstly, the varying gender
ratios could have probably introduced gender biases into the
results. Secondly, we used a web-based survey method to avoid
possible infections during the outbreak of COVID-19. Future
work should take account of sample gender-balancing and
collection of longitudinal empirical data. Thirdly, due to our
design limitations, it might be difficult to verify the veracity of
the information from participants.

CONCLUSION

In summary, we found that nurses suffered from significant PTS
and PD during the COVID-19 pandemic. The psychological
morbidity of the nurses was best understood by their
physical ~ condition,  sociodemographic  characteristics,
and the impact and panic intensity of the COVID-19
pandemic. Low panic intensity, low level of impact,
satisfactory  sleep, adequate exercise, and better diet
were protective factors of PTS and PD. Our results can
provide directions on preventing PTS and PD in nurses.
Further, it can also provide data to support clinical and
psychological assistance for healthcare professionals and
contribute to epidemic prevention and control work to
other countries.
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Objective: We aimed to analyze the characteristics and psychological mechanism of
depressive symptoms in elderly patients with alcohol dependence under the COVID-19
epidemic and to observe the effect of acupuncture combined with emotional therapy
of Chinese medicine treatment on depressive symptoms in elderly patients with
alcohol dependence.

Methods: Sixty patients were randomly divided into two groups. One group was
treated by a set of emotional therapy of Chinese medicine treatment for 12 weeks
(control group). One group was treated by a set of acupuncture combined with emotional
therapy of Chinese medicine treatment for 12 weeks (treatment group). We compared
the curative effect between the control group and the treatment group, the mean alcohol
consumption, the SF-36 scores before and after treatment, and the scores of Hamilton
Depression Scale before and after treatment of 3, 6, and 9 weeks.

Results: Based on the cognitive behavior model, the characteristics and psychological
mechanism of depression in elderly patients with alcohol dependence under the
COVID-19 epidemic situation were summarized. The total effective rate of the control
group was 60%, and that of the treatment group was 100% (p < 0.05). The alcohol
consumption of the patients in each group decreased significantly after treatment (p
< 0.05), and there was no significant difference in alcohol consumption between the
treatment group and the control group (p > 0.05). After 12 weeks of treatment, there
were significant differences in PF, RF, physical pain, general health status, energy, and
mental health between the treatment group and the control group (o < 0.05). Before and
after treatment, there were significant differences in PF, RF, physical pain, general health,
energy, emotional function, and mental health (p < 0.05) of the treatment group. The
PF, energy, and mental health of the control group were significantly different before and
after treatment (p < 0.05). There was no significant difference between the treatment
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group and the control group in the scores of Hamilton Depression Scale before treatment.
There was significant difference between the treatment group and the control group in
the scores of Hamilton Depression Scale at 3, 6, and 9 weeks after treatment.

Conclusion: Attention, cognition, emotion, behavior, and physical response reinforce
each other, creating a vicious cycle that reinforces and sustains the depressive symptoms
of elderly alcohol dependence under the COVID-19 epidemic, and acupuncture
combined with emotional therapy of Chinese medicine treatment for improving the
depressive symptoms of elderly alcohol dependence during the epidemic period of
COVID-19 has a brilliant therapeutic effect.

Keywords: acupuncture, emotional therapy, elderly alcohol dependence, depressive symptoms, COVID-19

INTRODUCTION

Recently, the United Nations issued a policy brief on “the
epidemic situation of COVID-19 and mental health,” which
pointed out that the epidemic situation not only damages
people’s lives and physical health but also has a serious impact
on peoples psychology and spirit, and causes the associated
physical and mental illness (National Board of Health, 2020). The
continuation of the epidemic has had an enormous impact on
the physical and mental health of the elderly in particular. Old
people usually live alone, they have a lack of communication
with others, and the rate of serious disease and death rate is
higher, which may cause a series of negative emotions and
even psychological problems (Zhang et al., 2020). During the
epidemic period of COVID-19, old people tend to interpret
both ordinary and unusual physical sensations in a negative
way, thereby giving rise to excessive concern and concern for
their physical well-being, resulting in individual suffering and
substance abuse; persistent health concerns may increase the risk
of alcohol dependence (Salkovskis and Warwick, 1986; Fink et al.,
2010; Sunderland et al., 2013). Alcohol dependence is a series
of special physiological and psychological reactions caused by
excessive and repeated drinking. During the epidemic period
of COVID-19, the elderly patients with alcohol dependence
showed cravings for alcohol due to their bad physical and
mental condition and the forced experience of drinking alcohol
frequently, which ran through the whole dependence process; it
is characterized by withdrawal syndrome, relapse, and tolerance.
The patients show severe depressive symptoms in the process of
alcoholism and abstention. The important psychological cause
of the disease is anxiety about their health under emergency
conditions (Zheng et al., 2005; Tyrer et al., 2020). The depression
symptom perplexity causes the patients psychological burden to
aggravate, which, in turn, causes the failure to stop drinking.
In the treatment of alcohol dependence, drug therapy is often
used. Long-term use leads to the injury of liver, kidney, and
other organs. The patients suffer great economic and economic
burden and, at the same time, bring serious injury to the body.
Acupuncture therapy under the guidance of the basic theory
of traditional Chinese medicine takes human physiology and
psychology as an organic whole and has the advantage of treating
body and mind together. In the course of clinical treatment,

acupuncture therapy not only fully considers the influence of
biological factors on the disease but also pays more attention
to the role of various psychological factors on the outcome
of the disease. Acupuncture therapy is a safe and effective
method for clinical treatment of physical and mental diseases
by distinguishing the physical and mental characteristics of
patients and treating patients individually. Emotional therapy
of Chinese medicine treatment and modern cognitive behavior
therapy (CBT) have the same idea; the intervention on health
care is very effective and the curative effect is lasting (Olatunji
et al., 2014; Tyrer et al., 2014; Cooper et al.,, 2017; Axelsson
and Hedman-Lagerlof, 2019), and it is helpful to alleviate health
care and improve the overall health condition and reduce
the economic costs associated with health concerns (Morriss
et al., 2019). This study is based on the holistic view of mind
and body of traditional Chinese medicine (TCM) and, on the
basis of dialectical analysis of psychosomatic characteristics of
elderly alcohol dependence and depressive symptoms under
the COVID-19 epidemic, carries out acupuncture treatment
and integrates TCM emotional therapy into it to improve the
treatment of elderly patients with alcohol dependence.

CHARACTERISTICS AND MECHANISM

The characteristics of depressive symptoms in elderly patients
with alcohol dependence under the COVID-19 epidemic are as
follows: (1) Cognitive characteristics: (i) Disease Belief: that they
have developed COVID-19; (ii) Disease Preemption Concept:
the idea and picture of COVID-19 appeared repeatedly; (iii)
A heightened awareness of bodily sensations and changes. (2)
Somatic characteristics: (i) Anxiety-related somatic reactions:
increased heart rate; (ii) A slight bodily change or sensation
that is distorted (as a slight fluctuation in body temperature
or a dry tickle in the throat). (3) Emotional characteristics:
(i) Fear of having developed COVID-19; (ii) Fear of future
infection with COVID-19; (iii) Fear or anxiety about exposure to
stimuli associated with neocoronary pneumonia. (4) Behavioral
characteristics: (i) Checking and confirming: such as checking
the body again and again, asking for a nucleic acid test, spending
a lot of time searching, and looking up information about
COVID-19; (ii) Fear of catching COVID-19 in the future:
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stocking up on protective materials and food, washing repeatedly,
sterilizing, overprotecting, and avoiding the stimuli associated
with COVID-19 (such as staying indoors, working, or taking time
off from school).

The cognitive behavior model of health anxiety was first
proposed by Salkovskis et al. (Salkovskis and Warwick, 1986),
on the basis of which the following researchers proposed a
CBT-based integrated model of health anxiety. The alcohol-
dependent elderly patients with depressive symptoms during
the epidemic period of COVID-19 have potentially poor health
perceptions (beliefs) that can be activated by different events,
such as disease-related news reports or slight changes in
somatic sensation. When triggered, these poor health perceptions
can lead to an individual's heightened awareness of any
bodily sensations or changes that could indicate illness, and
a disastrous interpretation of perceived bodily sensations or
changes, triggering health anxiety; these health anxiety triggers
can lead to behavioral and physical changes, further reinforcing
poor health perceptions and increasing attention to changes in
body perception, leading to more pronounced health anxiety and
creating a vicious cycle.

In the case of COVID-19, the elderly may be filled with tension
in their daily lives when they see information about the epidemic
in the media, whether there are confirmed cases in their city or
near their place of residence. In this context, the individual’s own
underlying distorted beliefs about health are activated, becoming
particularly alert to information and cues related to COVID-
19, and paying close attention to their own physical responses
and a disastrous explanation of the slight physical sensations and
changes and distorted perceptions such as “I have a little tickle
in my throat that I have been infected by COVID-19 virus” and
“It is a worldwide pandemic and I must be infected,” causing
health concerns that lead to a range of non-adaptive behaviors
and physical responses (Warwick and Salkovskis, 1990). While
non-adaptive behaviors, such as repeated hand washing and
hand sanitizing, alleviate anxiety in the short term, in the long
term, they confirm and reinforce an individual’s perception of
poor health (Marcus et al., 2007). In anxious situations, the
presence of somatic responses such as a scratchy throat or small
fluctuations in body temperature increases the individual’s focus
on somatic responses and can lead to an increase in health
anxiety, thereby reinforcing alcohol-dependent behavior. Thus,
attention, cognition, emotion, behavior, and physical response
reinforce each other, creating a vicious cycle that reinforces
and sustains the depressive symptoms of alcohol dependence in
elderly patients under the COVID-19 epidemic.

INFORMATION AND METHOD

In the following study, 60 elderly alcohol-dependent patients
with depressive symptoms hospitalized in a class A tertiary
hospital in Heilongjiang province from May 2020 to October
2020 were selected for therapy. Patients were randomly divided
into two groups. One group was treated by a set of emotional
therapy of Chinese medicine treatment for 12 weeks (control
group). One group was treated by a set of acupuncture combined
with emotional therapy of Chinese medicine treatment for 12
weeks (treatment group). There were 60 elderly patients with

alcohol dependence and depressive symptoms, including 38
males and 22 females, aged 60-75 years. History of drinking
ranged from 12 to 38 years (average, 23.5 years). The mean
body weight was 63 & 6.1kg, and average daily pure alcohol
consumption was 38.69 £ 15.31 g, drinking four to seven times
per day. Patients who had signed an informed consent form
were randomly divided into two groups, regardless of age or
alcohol consumption, and the groups were comparable. All
the selected patients underwent physical examination without
family and personal history of physical and mental diseases. The
depression symptoms occurred after drinking. Patients met the
World Health Organization’s DIAGNOSTIC CRITERIA FOR
ALCOHOL DEPENDENCE: (1) uncontrollable urge to drink;
(2) a daily regular drinking pattern; (3) the need to drink more
than any other activity; (4) an increase in alcohol tolerance; (5)
recurrent withdrawal symptoms; (6) only continued drinking
may eliminate withdrawal symptoms; and (7) withdrawal often
leads to relapse (Zhang, 1993). All patients met CCMD-
3 criteria for the diagnosis of alcohol-induced depression,
with the following two (or more) symptoms: insomnia, heart
palpitations, gastrointestinal symptoms, chronic pain, memory
loss, depression, anxiety, and other symptoms (Zhang, 1993).
Symptoms appear for as short as 3 months and as long as 6
years. The scores of 60 patients were 16 and 27, respectively, with
an average score of 22.34. The patients were treated with TCM
emotional therapy (control group) and acupuncture combined
with TCM emotional therapy (treatment group) for 12 weeks.

The Method of Treatment

The treatment group is subjected to acupuncture combined
with Chinese medical emotional therapy. The control group is
subjected to Chinese medical emotional therapy. The methods of
acupuncture are taking Baihui and Neiguan points (alternating
left and right, unilateral selection), flat reinforcing and reducing
manipulation, and Zusanli moxibustion. The needle is kept for
30 min and is done once every 15 min, two times per week, and
eight times for the course of treatment, with a total of three
courses of treatment. There are four steps of Chinese medical
emotional therapy based on the cognitive behavior therapy.
Chinese medical emotional therapy is based on the idea of
helping elderly patients with alcohol dependence to express their
emotions and guiding them with the idea of benefiting their
mental and physical health. According to the “The Medical
Classic of the Yellow Emperor;,” it is human’s instinct to seek
benefit and avoid harm. The key to treatment is to understand
the causes of the disease, to be aware of the detrimental
effects of unhealthy behaviors on health, and to develop
individualized treatment plans for elderly patients with alcohol
dependence, poor compliance behavior, non-cooperation, and a
high recurrence rate. All-day drinking with no self-control is
due to emotional disorders and depression for a long time (to
drink away sorrow and abnormal pain). The first step of Chinese
medical emotional therapy is to point out the harm of the disease
according to the individual condition of the patient and stimulate
the patient’s psychology of seeking treatment. The second step
is to make the patient feel understood on the basis of the first
step, a sense of belonging, and help the patient to vent through
talking. The third step is to guide the elderly patient’s cognition
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TABLE 1 | Comparison of curative effect between the control group and the
treatment group examples (%).

Groups n Full recovery Effective Null and void Total
efficiency

CG 30 9 9 12 60.0

TG 30 16 14 0 100.0*

*p < 0.05, the treatment group was compared with the control group.

in the direction beneficial to the treatment of the disease. The
fourth step is in-depth treatment, to further help the patient to
remove emotional, behavioral, and physical disorders and obtain
good results. The treatment plan is treatment once a month and
continuous treatment for 3 months.

Criteria for Evaluation of Efficacy

The SF-36 scale, which is widely used to assess alcohol
dependence, was used to assess the score (Daeppen et al., 1998;
Zhang, 2005; Luquiens et al., 2012). The final SF-36 score
formula was: Final SF-36 Score = 100% (actual initial score -
theoretical minimum initial score)/(theoretical maximum initial
score — theoretical minimum initial score). Before treatment
and 3, 6, and 9 weeks after treatment, patients were scored
for depression using the Hamilton Depression Scale, and then
the efficacy was evaluated according to the description of
symptoms in the Chinese Medicine Syndrome Questionnaire
for alcohol dependence, clinical recovery (Tong, 2012; Wang,
2014): symptoms and signs disappeared or basically disappeared;
Effective: symptoms and signs are improved; Invalid: symptoms
and signs are not significantly improved, or even worse.

The Method of Statistics

The measurement data were expressed by mean =+ standard
deviation and were statistically processed by SPSS22.0 software.

RESULTS

Evaluation of the Curative Effect Between
the Control Group and the Treatment
Group

The total effective rate of the control group was 60%, and
that of the treatment group was 100% (p < 0.05). The results
showed that the curative effect of acupuncture combined with
TCM emotional therapy was obviously better than that of
emotional therapy of the Chinese medicine treatment group.
Acupuncture can adjust the circulation and metabolic function
of human body. This body-mind approach works better than
that of emotional therapy of the Chinese medicine treatment
alone. Clinically, patients with elderly alcohol dependence may
experience impaired glucose metabolism and energy supply.
Acupuncture may improve the physiological and psychological
state of elderly patients with alcohol-related syndrome from the
perspective of regulating human glucose metabolism. However,
the mechanisms of the treatment are still needed to be studied in
the future (Table 1).

TABLE 2 | Comparison of daily average alcohol consumption before and after
treatment.

Groups Average daily alcohol Average daily alcohol
consumption (g) 1 week prior consumption (g) 1
to treatment week after treatment
CG 32.16 +8.80 26.21 £+ 7.46*
TG 33.12 £ 7.21 27.25 +8.11°4

*o < 0.05, comparison between pre-treatment and post-treatment. 4p > 0.05, the
treatment group was compared with the control group.

Comparison of Daily Average Alcohol
Consumption Between the Control Group
and the Treatment Group Before and After

Treatment

The average daily alcohol consumption before and after
treatment was converted into grams of pure alcohol. The results
showed that the alcohol consumption of the patients in each
group decreased significantly after treatment (p < 0.05), and
there was no significant difference in alcohol consumption
between the treatment group and the control group (p >
0.05). The results showed that both groups could reduce the
average daily alcohol consumption, indicating that the treatment
achieved the desired effect, but how to make TCM emotional
therapy play a greater role in the course of treatment should be
further discussed in future research (Table 2).

Comparison of SF-36 Scores Between the
Control Group and the Treatment Group

Before and After Treatment

After 12 weeks of treatment, there were significant differences in
PE RE physical pain, general health status, energy, and mental
health between the treatment group and the control group
(p < 0.05). Before and after treatment, there were significant
differences in PEF, RE physical pain, general health, energy,
emotional function, and mental health (p < 0.05) of the treatment
group. The PF, energy, and mental health of the control group
were significantly different before and after treatment (p <
0.05). The results showed that acupuncture combined with TCM
emotional therapy can increase the therapeutic effect (Table 3).

Comparison of Hamilton Depression Scale
Scores Between Control Group and
Treatment Group Before and After

Treatment

There was no significant difference between the treatment group
and the control group in the scores of Hamilton Depression Scale
before treatment. There was significant difference between the
treatment group and the control group in the scores of Hamilton
Depression Scale at 3, 6, and 9 weeks after treatment. Under the
huge epidemic disaster and stress, the elderly alcohol-dependent
patients need more personalized psychological counseling in
order to effectively alleviate the depression (Table 4).
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TABLE 3 | Comparison of SF-36 scores between two groups before and after treatment.

Groups PF RF Somatic pain General health
condition
TG Pre-treatment 65.0 £ 4.0 51.3+£3.2 80.5 £ 4.1 64.2 £ 4.1
Post-treatment 730+ 3.2'4 67.2+ 4274 90.3 +3.2'4 76.7 £ 544
CG Pre-treatment 64.1 £3.3 50.7 £ 25 81.1+£38 63.1 £4.0
Post-treatment 66.8 + 4.6" 52.8 £ 3.0 81.8+46 65.4 £ 3.2
Groups Energy Social Emotional function Mental health
function
TG Pre-treatment 61.3+5.3 67.0+ 6.2 752 +53 57.1+3.5
Post-treatment 741 £ 4.04 69.3 + 4.1 79.7 £5.2* 68.0+ 454
CG Pre-treatment 60.6 + 3.9 66.1 £ 4.7 75.6 +£5.0 57.6+5.8
Post-treatment 63.8 + 4.6* 67.8+2.4 78.0+ 3.1 60.8 +3.1°4

*o < 0.05, comparison between pre-treatment and post-treatment. 4p < 0.05, the treatment group was compared with the control group.

TABLE 4 | Comparison of Hamilton Depression Scale scores.

Groups n Pre-treatment 3 weeks later 6 weeks later 9 weeks later
CG 30 31.43 +3.24 27.33 + 3.40 19.21+2.24 16.43 £ 3.51
TG 30 29.30 + 3.11 23.54 £ 3.17* 14.43 + 2.30* 11.48 £ 3.01*

*p < 0.01, the treatment group was compared with the control group.
DISCUSSION

Through clinical observation, it was found that the depression
of the elderly patients with alcohol dependence during the
epidemic period of COVID-19 was caused by not only emotional
stimulation but also the loss of confidence and determination
after the failure of abstention, a violent mood change. Because
of the long-term effects of alcohol, metabolic disorders and
abnormal secretion of neurotransmitters in the body cause a
series of chronic pain, dizziness, and other physical discomfort
and depression. Elderly patients with alcohol dependence
and depression are often depressed due to emotional injury.
Acupuncture can adjust the patients’ emotional disorder by
regulating the circulation of the body. Human’s psychological
activity and physiological activity are a pair of main contradictory
movements in normal life. They interact and condition each
other. Psychological activity is a kind of life phenomenon that is
produced on the basis of normal physiological activity of human
body. Meanwhile, the production of psychological activity, in
turn, affects various physiological activities of human body. It is
on the basis of this dialectical relationship that acupuncture can
affect people’s various pathological and psychological processes
by regulating people’s physiological activities.

This study applied acupuncture combined with emotional
therapy of Chinese medicine treatment during the epidemic
period of COVID-19, which not only effectively lightened
the mood of the elderly patients but also played a positive
role in psychological suggestion, such that patients enhance
the acupuncture manipulation and acupoint treatment of
the psychological trust and benefit. This method can reduce
the psychological craving caused by physical discomfort and

emotional disorder (abnormal) in the elderly patients with
alcohol dependence. During the epidemic period of COVID-
19, acupuncture combined with emotional therapy of Chinese
medicine treatment can improve the depressive symptoms of
the elderly patients with alcohol dependence. After the outbreak
of the COVID-19 epidemic, people’s psychological state has
also changed because of the influence of the epidemic situation
and the change of lifestyle. The COVID-19 virus has the
characteristics of long latent period, atypical clinical symptoms,
easily missed diagnosis and misdiagnosis, and long isolation
period. Due to the rapid spread of information, it is difficult
for the public to distinguish true from the false information.
In particular, it has caused significant short- and long-term
physical and mental health damage to the elderly (Li et al., 2003;
Zhu et al., 2004; Lee et al., 2006). The anxiety and depression
experienced by the elderly due to the epidemic cannot be
effectively addressed, resulting in an increase in the number of
elderly people suffering from alcohol dependence, which requires
additional attention. Therefore, it is of great significance to find
an effective treatment method.

CONCLUSION

By clinical observation, it was found that the depression
of the elderly patients with alcohol dependence during the
epidemic period of COVID-19 was not only caused by emotional
stimulation but also caused by the loss of confidence and
determination after the failure of abstention, a violent mood
change. Because of the long-term effects of alcohol, metabolic
disorders and abnormal secretion of neurotransmitters in the
body cause a series of chronic pain, dizziness, and other
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physical discomfort and depression. Elderly patients with
alcohol dependence and depression are often depressed due
to emotional injury. Acupuncture can adjust the patients
emotional disorder by regulating the circulation of the body.
Human’s psychological activity and physiological activity are
a pair of main contradictory movements in normal life. They
interact and condition each other. Psychological activity is a
kind of life phenomenon that is produced on the basis of
normal physiological activity of human body. Meanwhile, the
production of psychological activity, in turn, affects various
physiological activities of human body. It is on the basis of
this dialectical relationship that acupuncture can affect people’s
various pathological and psychological processes by regulating
people’s physiological activities. This study applied acupuncture
combined with emotional therapy of Chinese medicine treatment
during the epidemic period of COVID-19, which not only
effectively lightened the mood of the elderly patients but also
played a positive role in psychological suggestion, such that
patients enhance the acupuncture manipulation and acupoint
treatment of the psychological trust and benefit. This method can
reduce the psychological craving caused by physical discomfort
and emotional disorder (abnormal) in the elderly patients with
alcohol dependence. During the epidemic period of COVID-
19, acupuncture combined with emotional therapy of Chinese
medicine treatment can improve the depressive symptoms of the
elderly patients with alcohol dependence.
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The coronavirus disease 2019 (COVID-19) continues to spread globally. This infectious
disease affects people not only physically but also psychologically. Therefore, an effective
psychological intervention program needs to be developed to improve the psychological
condition of patients screened for fever during this period. This study aimed to investigate
the effect of a brief mindfulness intervention on patients with suspected fever in a screening
isolation ward awaiting results of the COVID-19 test. The Faces Scale and the Emotional
Thermometer Tool were used to investigate 51 patients who were randomly divided into
an intervention group and a control group. All patients completed self-rating questionnaires
online at the time they entered the isolation ward and before they were informed of the
results. The intervention group listened to the mindfulness audios through hospital
broadcasts in the isolation ward before their lunch break and while they slept. Compared
with the control group, the intervention group’s life satisfaction score increased (F = 4.02,
p = 0.051) and the emotional thermometer score decreased (F = 8.89, p = 0.005). The
anxiety scores (F = 9.63, p = 0.003) and the needing help scores decreased significantly
(F=4.95, p =0.031). Distress (F = 1.41, p = 0.241), depression (F = 1.93, p = 0.171),
and anger (F = 3.14, p = 0.083) also decreased, but did not reach significance. Brief
mindfulness interventions can alleviate negative emotions and improve the life satisfaction
of patients in the isolation ward who were screened for COVID-19 during the waiting period.

Keywords: coronavirus disease 2019, brief mindfulness intervention, isolation ward, anxiety, depression

INTRODUCTION

From December 2019, the outbreak of the coronavirus disease 2019 (COVID-19) has had a
massive impact on both physical and psychological well-being. Fever, tiredness, and dry cough
are the most common symptoms of COVID-19. Most people can recover without special
treatment, but they are highly contagious and can be infectious during the incubation period.
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Thus, the transmission speed of COVID-19 was not fully
understood during the initial stage. The National Health
Commission of China (NHC) responded swiftly and included
COVID-19 in Category B of notifiable diseases, defined by
the Law of the People’s Republic of China on the Prevention
and Treatment of Infectious Diseases (Revised; CDC, 2020) on
January 20th, 2020. The NHC announced that the country
would implement preventive and control measures for Category
A of infectious diseases to effectively fight against pneumonia
caused by the novel coronavirus. The government has taken
several efficient measures to curb the spread of the epidemic,
such as halting most businesses and social activities, quarantining
measures, assigning designated hospitals for COVID-19
treatment, and building cabin hospitals.

An online survey found that over half of the respondents
were psychologically affected and one-third of the respondents
showed moderate-to-severe anxiety (Wang et al., 2020c). Several
longitude researches in different countries have reported that,
during the lockdown, people showed a significant increase in
depression, anxiety, and psychological distress, some people even
experienced PTSD-related symptoms (Pierce et al, 2020;
Planchuelo-Gomez et al., 2020; Roma et al., 2020; Wang et al.,
2020b). Moreover, the results of the Di Giuseppe et al. (2020)
and Planchuelo-Gomez et al. (2020) suggest that contact with
positive cases, lockdown time, the young age, female gender,
and consumption of information about COVID-19 were risk
factors for psychological symptoms. When people are confined
to their homes or some designated places, they spend most of
their day watching the news or browsing websites for information
about COVID-19 and worrying about their family members who
may or may not contract the disease. Contrary to the outbreak
of severe acute respiratory syndrome in 2002, online information
has replaced newspapers and TV coverage and has become the
main source for people to obtain information. However, the
information contains not only official reports but also rumors
(The Lancet, 2020; Wang et al., 2020c). Meanwhile, self-quarantining
can result in people spending too much time on the internet,
which leads to social isolation and causes emotional discomfort
and psychological stress (Barbisch et al., 2015).

Since the outbreak of COVID-19 in Wuhan, a fever screening
system in the isolation ward of a 3A grade hospital has
begun to treat and test symptomatic COVID-19 patients.
Doctors evaluate the clinical status, survey past, and
epidemiology history of outpatients, and then transfer these
patients to a fever screening in an isolation ward. Patients
stayed in the ward until the test results were obtained. During
quarantine, patients suffered from physical discomfort and
psychological distress such as feelings of fear, loneliness, terror,
and anger (Xiao, 2020). On January 1st, 2020, the NHC
issued guiding principles for emergency psychological crisis
interventions for the outbreak of COVID-19. They suggested
that we do our best to prevent the further spread of COVID-19
and simultaneously pay attention to psychological crisis
interventions to reduce the negative impact on people’s
psychological well-being and provide specific instructions of
psychological intervention to different patients, medical staff,
and non-clinical people.

Based on a study of people living in Italy during COVID-19
Pandemic (Conversano et al., 2020b), research indicated that
besides social relationship and older age, mindfulness is also
an important protective factor against psychological distress.
To be specific, mindfulness can help us deal with the stress
situation what we are going through, which is based on two
primary elements in clinical psychology: (1) people are aware
of their present experience and (2) do not judge the present
experience and accept the present experience (Keng et al,
2011). In recent years, mindfulness-based interventions have
been widely used in clinical patients such as those with cancer,
psychological disorders, psychiatric illnesses, and non-clinical
patients. Researchers suggest that mindfulness can have a
positive influence on psychology, including improving well-being,
reducing psychological syndromes, and even modulating
behaviors. After mindfulness interventions, people showed a
reduction in anxiety levels (Hoge et al., 2013; Wiirtzen et al.,
2013), depression (Deyo et al., 2009; Wiirtzen et al., 2013),
anger, and an increase in forgiving tendencies, life satisfaction,
and life equality (Brown and Ryan, 2003). Regardless of short
or long-term mindfulness interventions (Shapiro et al., 2006;
Lorca et al,, 2019), people in the experimental groups showed
promising changes during the interventions compared to the
control group.

In our research, we aimed to observe the psychological
states of patients who were isolated in a ward, promote awareness
of COVID-19, and compare the effects of the psychological
intervention. We instructed these inpatients to apply mindfulness
through standard intervention recording via hospital broadcasts
instead of face-to-face interactions to minimize the possibility
of infection.

MATERIALS AND METHODS

Participants

In this study, we recruited participants from February 1, 2020
to April 30, 2020. The participants were patients with fever
who underwent screening in an isolation ward of a 3A grade
hospital. The inclusion criteria were patients who (1) had a
clear consciousness, (2) were over 18 years of age, (3) had
suspected fever or needed to be further diagnosed, (4) were
willing to cooperate with the investigation and psychological
intervention, and (5) were able to use WeChat and complete
questionnaires online. A total of 51 patients were recruited
for the study by convenience sampling and were divided into
the intervention group (odd day of admission date) and the
control group (even day of admission date) according to their
admission time. Participation was voluntary and informed
consent was obtained. The experimental protocols were approved
by the Ethical Committee of the Second Xiangya Hospital of
Central South University.

Table 1 presents the demographic information of the
intervention group (n = 25) and control group (n = 26), which
included gender, age, education level, marital status, and living
situation (with or without family). We also used the Generalized
Anxiety Disorder Scale (GAD-7; Spitzer et al., 2006) and the
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Patient Health Questionnaire (PHQ-9; Kroenke et al., 2001)
to evaluate anxiety level and patients mental status between
the two groups.

Materials

The Frequently Asked Questions about COVID-19 (FAQ-C)
was compiled by specialists and professors based on Public
protection and psychological counseling about COVID-19, published
by the Second Xiangya Hospital of Central South University.
All the questions were multiple-choice and alternative questions,
and were graded out of 100 points.

The Faces Scale (FS; Andrews and Crandall, 1976; Andrews
and Stephen, 1976) was utilized. The scale contained eight
different cartoon faces, which varied from a very happy face
to a very sad face, and aimed to assess satisfaction with recent
life (positive and negative feelings).

The Emotional Thermometer Tool (ET; Mitchell et al., 2010a,b)
is a visual analog screening tool used to detect emotional
disorders in a clinical situation. We adopted the Chinese
version of ET (Cheng et al, 2021), which consisted of five
items: distress, anxiety, depression, anger, and help (e.g., In
the first four columns, please circle the number that best describes
how much emotional upset you have been experiencing in the
past week, including today since outbreak of the coronavirus
disease 2019. In the last column, please indicate how much
you need help for these concerns). Cronbach’s alpha reliability
in this research was 0.78.

The seven-item GAD-7 (Spitzer et al., 2006) is designed to
screen for generalized anxiety disorder and evaluate its severity
(e.g., Feeling nervous, anxious or on edge?). The questionnaire
was widely used in clinical practice and the situation of patients

was assessed for the past 2 weeks. In this study, Cronbach’s
alpha was 0.894.

The PHQ-9 (Kroenke et al, 2001) has diagnostic validity
and is efficient in clinical situations. This questionnaire had
nine items and only took patients a few minutes to complete
to screen for depression in the past 2 weeks (e.g., Thoughts
that you would be better off dead or of hurting yourself in
some way?). Researchers should be aware of people with a
score of over five in the case of depression. Cronbach’s alpha
reliability of this study was 0.850.

Procedure

Routine Procedure

All participants received routine care. In the isolation ward,
we followed the standard operating procedure to allow patients
to be hospitalized for treatment. We taught them about
sterilization and quarantine measures. In addition, patients took
medicines prescribed by their doctors and remained on proper
treatment according to their state of illness.

We educated patients about COVID-19 to prevent further
spread and promoted awareness of COVID-19, which was
referred to as Public protection and psychological counseling
about COVID-19, published by the Second Xiangya Hospital
of Central South University. The control group received routine
care and scientific information about COVID-19. Compared
to the control group, the intervention group received the same
along with psychological intervention.

The patients filled out the questionnaire twice, each time
taking about 5 min. First, at the time of admission, and then
again before the results from the COVID-19 testing laboratory.
The interval between the two questionnaires varies from about

TABLE 1 | Characteristics of intervention and control patients: mean + SD.

Intervention group (N = 25) Control group (N = 26) 2t P
Demographics
Gender (n, %) 4.45 0.048"
Female 11 (44%) 7 (27%)
Male 14 (56%) 19 (73%)
Age (years) 33.74 + 13.04 35.85 + 11.91 -0.59 0.557
Highest educational level (n, %) 7.87 0.089
Primary school 1(4%) 3 (12%)
Junior middle school 3 (12%) 3(12%)
Senior middle school 3 (12%) 8 (31%)
University 16 (64%) 7 (27%)
Post-graduate degree 2 (8%) 5 (19%)
Marriage status (n, %) 2.69 0.227
Single 12 (48%) 7 (27%)
Married 12 (48%) 18 (70%)
Divorced/widowed 1(4%) 1(4%)
Living situation (n, %) 0.60 0.499
Alone 6 (24%) 4 (15%)
With family member 19 (76%) 22 (85%)
Nervousness about COVID-19 2.56 +1.39 2.88+1.11 -0.93 0.359
Panic regarding COVID-19 256 +1.19 2.85+1.23 -0.85 0.402
GAD-7 4.04 +4.01 5.35 +3.93 -1.17 0.250
PHQ-9 4.00 £ 3.71 5.35+4.35 -1.19 0.241

SD, standard deviation; ), chi-square test for categorical variables; GAD-7, Generalized Anxiety Disorder Scale; PHQ-9, Patient Health Questionnaire.

‘< 0.05.
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10 to 24 h depending on the time of admission. The COVID-19
test results for all patients were negative.

Brief Mindfulness Intervention

The intervention group also received psychological
intervention. We built a professional psychological service
team that consisted of professors of clinical psychology, head
nurses, and experienced core members of our department.
During the waiting time, our members monitored patients’
feelings and used an online psychological service platform
for one-on-one communication. Meanwhile, we encouraged
patients to share about their experience and encouraged
them to relieve their psychological burdens with positive
speech and behaviors.

We sent light music to participants via WeChat; moreover,
the ward’s broadcast would play music for 30-60 min during
the lunch break and before sleep. The selected music was
composed of BANDARI light music and a mindfulness instruction
audio. In the 25-min mindfulness instruction audio, the speaker
helped the patients pay attention to themselves by using
guiding words to focus repeatedly on the breath or other
objects, and consciously relaxing all parts of the body in
order to concentrate, increase the feeling of the self-body,
and focus on the present moment.

Statistical Analysis

All data were analyzed using SPSS25 and GraphPad Prism8
(GraphPad Software, San Diego, CA, United States).
We performed a chi-square test or an independent-samples
t-test to compare the characteristics of patients in the two
groups. The results of GAD-7 and PHQ-9 between groups
were compared using independent-sample f-tests. First, the
results of the FAQ-C, FS, and ET questionnaires before and
after the intervention were separately conducted using the
independent-samples ¢-test. Second, we performed a two-way
repeated measures ANOVA to further compare the effect of
a mindfulness intervention on the two groups, with gender
as a covariate. Statistical significance was set at p < 0.05.

RESULTS

There were no significant differences between the intervention
and control groups in terms of age, education level, marriage,
and living situation (Table 1). However, there was a significant
difference in gender (3> = —0.59, p = 0.048). The scores of
the GAD-7 (t = —1.17, p = 0.250) and PHQ-9 (¢ = —1.19,
p = 0.241) did not differ significantly between the two groups.
We recorded the baseline and post-intervention scores of FAQ-C,
ES, the total score of ET, and five sub-tests scores of ET. The
baseline scores between the two groups were not significantly
different (Table 2). After the intervention, compared to the control
groups, the ET (t = 13.08, p = 0.001), ET-distress (t = 12.71,
p = 0.001), ET-anxiety (¢t = 8.67, p = 0.005), ET-depression
(t = 5.78, p = 0.020), ET-anger (t = 9.41, p = 0.004), and ET-help
(t = 5.86, p = 0.019) were significantly lower in the intervention
group, and FS scores were much higher (t = 9.71, p = 0.003).

TABLE 2 | Independent-samples t-test results of pre- and post-intervention
between two groups'.

Inter. (SD) Con. (SD) t P

Pre-intervention
FAQ 85.20 (12.95) 80.77 (15.98) 0.81 0.374
FS 4.92 (1.04) 4.65 (1.50) 1.34 0.253
ET 13.08 (9.40)  16.42 (11.61) 1.08 0.303
Distress 2.80 (2.42) 4.46 (3.24) 3.90 0.054
Anxiety 3.52 (3.08) 4.12 (3.02) 0.14 0.710
Depression 1.40 (1.68) 2.12(2.74) 0.93 0.340
Anger 1.60 (2.45) 1.73 (2.51) 0.09 0.765
Help 3.76 (3.49) 4.00 (3.81) 0.12 0.728

Post-intervention
FAQ 86.04 (23.12) 86.54 (13.84) 0.13 0.716
FS 5.56 (0.96) 4.50 (1.42) 9.71 0.003™
ET 9.04 (7.63) 18.15(10.71) 13.08 <0.001™
Distress 2.08(2.18) 4.58 (2.76) 12.71 <0.001"
Anxiety 2.32 (2.53) 4.42 (2.64) 8.67 0.005™
Depression 1.08 (1.44) 2.50 (2.37) 5.78 0.020"
Anger 0.56 (0.92) 2.00 (2.48) 9.41 0.004™
Help 3.00 (2.87) 4.96 (3.25) 5.86 0.019"

SD, standard deviation. *Covariance: gender. FAQ, The Frequently Asked Questions
about COVID-19 scores; FS, The Faces Scale scores; ET, The Emotional Thermometer
Tool scores.

‘P <0.05 "p<0.01;,""p<0.001.

TABLE 3 | Results of the FAQ, FS, and ET in the control and intervention group
before and after mindfulness intervention with two-way repeated measures ANOVAT.

Effect F ratio p Partial 2
FAQ Group 0.04 0.836 0.001
Time 1.21 0.277 0.010
Group x Time 1.60 0.212 0.032
FS Group 5.74 0.021" 0.107
Time 2.04 0.160 0.041
Group x Time 4.02 0.051 0.077
ET Group 5.83 0.020° 0.108
Time 0.90 0.347 0.018
Group x Time 8.89 0.005™ 0.156
ET-Distress Group 9.78 0.003™ 0.169
Time 0.05 0.824 0.001
Group x Time 1.41 0.241 0.029
ET-Anxiety Group 2.79 0.101 0.055
Time 2.87 0.097 0.056
Group x Time 9.63 0.003™ 0.167
ET-Depression  Group 3.24 0.078 0.063
Time 0.10 0.756 0.002
Group x Time 1.93 0.171 0.039
ET-Anger Group 3.61 0.063 0.070
Time 0.09 0.766 0.002
Group x Time 3.14 0.083 0.061
ET-Help Group 2.13 0.151 0.043
Time 0.33 0.567 0.007
Group x Time 4.95 0.031" 0.095

FAQ, The Frequently Asked Questions about COVID-19 scores; FS, The Faces Scale
scores; ET, The Emotional Thermometer Tool scores. "Covariance: gender.
‘P <0.05 "p<0.01.

Although the score of the first test was not significantly
different, further analysis is needed to rule out its effect. A
two-way repeated measures ANOVA was used to compare the
difference in the second-test score between the intervention
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FIGURE 2 | The score of total mean ET and five subscales of ET before and after mindfulness intervention between control group (blue line) and intervention group

and control groups controlling for baseline, and gender was
also used as a covariate. The results of the analysis, controlling
for pre-test scores, are shown in Table 3.

There was a marginally significant Group x Time interaction
of total FS score, F = 4.02, p = 0.051, partial #* = 0.032. As
can be seen in Figure 1, after brief mindfulness intervention,
the score of FS in the intervention group was much lower
than the control group. As shown in Figures 1, 2, the scores
of the individual ET items, all subtests, including “Distress,”
“Anxiety;” “Depression,” “Anger;” and “Need Help,” were reduced
in the intervention group, while the scores of the control group
were increased. The mean total ET score was much lower
(F = 8.89, p = 0.005, partial #* = 0.156) compared to the
control group. Meanwhile, the anxiety subscale (F = 9.63,

p = 0.003, partial #* = 0.167) and help subscale (F = 4.95,
p = 0.031, partial > = 0.095) were significantly lower in the
intervention group than in the control group. However, the
distress subscale (F = 1.41, p = 0.241, partial #* = 0.029),
depression subscale (F = 1.93, p = 0.171, partial #* = 0.039),
and anger subscale scores (F = 3.14, p = 0.083, partial * = 0.061)
were not statistically significant.

DISCUSSION

Our study focused on whether the psychological states of
patients entering the isolation ward were improved after a
brief mindfulness intervention. The primary findings suggested
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that patients in the intervention group showed mood modification
after the brief mindfulness-based intervention. This may
be related to the increased attention brought about by mindfulness
interventions, which enable patients in the intervention group
to find ways to cope with and manage stressful emotions,
while reducing the perception of negative emotions such as
depression and anxiety (Conversano et al., 2020a). Compared
to the control group, they felt more satisfied with life in the
second test, and the levels of distress, anxiety, depression, anger,
and needing help decreased. In contrast, the score of patients
in the control group increased during the waiting period.
Specifically, there was an increase in FS, and the decrease in
mean total ET, anxiety, and ET-anger was significant. Interestingly,
the ET-distress scores showed significant main effect of group
but no significant interaction, which may be due to the margin
significant difference between two groups at baseline. The later
studies could add scales measuring psychological distress to
control for differences between the two groups to better observe
the effect of brief mindfulness interventions on psychological
distress. Although some subscale scores were not statistically
significant, this result still indicated that brief mindfulness
intervention can help patients in an isolation ward to improve
their psychological condition and make them feel more positive
in the face of uncertain outcomes.

In the last few decades, mindfulness-related interventions
have been applied extensively both in China and abroad, especially
in clinical settings (Hoge et al., 2013; Wiirtzen et al,, 2013; Liu
et al., 2019; Buckner et al., 2020); however, they also affect the
non-clinical population (Arch and Craske, 2006; Zhu et al,
2019). Recently, Lorca et al. (2019) suggested that a single-session
mindfulness practice using a meditation recording reduced both
subjective and objective anxiety in patients undergoing a PET/
CT study. With the support of a previous study, mindfulness
interventions can significantly improve participants’ positive
emotions (Keng et al., 2011), reduce the self-reported level of
anxiety and depression (Hoge et al., 2013; Wiirtzen et al., 2013;
Liu et al,, 2019; Zhu et al, 2019; Buckner et al., 2020), and
even adjust heart rate (Lorca et al, 2019). Our results are
consistent with the conclusion that mindfulness interventions
can adjust a patients mood and may have clinical implications
for people in quarantine to reduce psychological stress.

However, some deficiencies in our research could be avoided
in further studies. The sample of the present study was small
and the gender ration of patients was not equal. The sample
can be expanded in future research and the ratio of gender
could be balanced as much as possible to exclude the effect of
gender on the results. In addition, the current mindfulness-based
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The general population has reported experiencing anxiety due to the COVID-19 pandemic.
This study explored the validity and utility of the Stress and Anxiety to Viral Epidemics-6
items (SAVE-6) scale for measuring the anxiety response of the general population to the
viral epidemic. About 1,009 respondents participated in an online survey. Of these, 501
(49.7%) participants were rated as having at least a mild degree of anxiety response to
the viral epidemic (SAVE-6 score > 15), while 90 (8.9%) and 69 (6.8%) participants were
rated as having moderate degree of depression and anxiety, respectively. The SAVE-6
scale showed a good internal consistency (Cronbach’s alpha = 0.815). Parallel analysis
suggested a one-factor structure for the measure. The SAVE-6 scale was found to be a
reliable, valid, and useful brief measure that can be applied to the general population.

Keywords: stress, anxiety, mental health, general population, COVID-19

INTRODUCTION

The COVID-19 pandemic has disrupted the daily lives of many individuals, with them experiencing
various psychiatric issues, including depression, anxiety, insomnia, and post-traumatic stress.
Particularly, people experience the fear of infection, both for themselves and their loved ones,
or of spreading the infection to others. The prevalence of anxiety symptoms in the pandemic
era reported ranging from 6.33 to 50.9% (Xiong et al., 2020). Studies have assessed the anxiety
levels of individuals using various rating scales, such as the Generalized Anxiety Disorder-
seven items (GAD-7; Hou et al, 2021), Zung’s Self-rating Anxiety Scale (SAS; Ran et al,
2020), and the Depression Anxiety and Stress Scale (Wang et al., 2020). However, these scales
do not specifically assess anxiety dealing with the COVID-19 pandemic. Therefore, a rating
scale specific to the viral epidemic needs to be developed to determine the actual effects of
the COVID-19 pandemic on the anxiety of an individual.
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Validity and Reliability of SAVE-6

Several rating scales were developed and applied in 2020 in
response to the pandemic: the five-item Coronavirus Anxiety
Scale developed by Lee (2020a), the COVID-19-Anxiety
Questionnaire modified by Petzold et al. (2020) based on the
DSM-5 Severity Measure for Specific Phobia-Adult Scale, the
seven-item Fear of COVID-19 Scale developed by Ahorsu et al.
(2020), the four-item Obsession with COVID-19 Scale developed
by Lee (2020b), the 11-item Coronavirus Pandemic Anxiety
Scale developed by Bernardo et al. (2020), the two-factor
nine-item COVID-19 Anxiety Syndrome Scale (six items for
perseverance and three items for avoidance) developed by
Nikcevic and Spada (2020), and the seven-item COVID-19
Anxiety Scale developed by Silva et al. (2020). These scales
inquired about the anxiety of, repetitive thoughts of, or anxiety-
related physiological arousal symptoms in an individual
Originally, we developed the Stress and Anxiety to Viral
Epidemics-9 (SAVE-9) items scale specifically for healthcare
workers. It consisted of items inquiring about apprehension
or thoughts of an individual about the risk of infection, about
the consequent influence on their physical health, or about
avoidance of others (Chung et al, 2020). The SAVE-9 scale
was designed to have two factors: first, anxiety about the viral
epidemic factor, including six items (SAVE-6) and second,
work-related stress associated with the viral epidemic, including
three items (SAVE-3). We previously validated the SAVE-9
questionnaire and verified its utility among healthcare workers.
In this study, we hypothesized that the SAVE-6 scale can
be used for measuring anxiety in response to the viral epidemic
among the general population. We also explored the psychometric
properties of the SAVE-6 scale and determined the appropriate
cut-off point of the scale with respect to the general
anxiety symptoms.

MATERIALS AND METHODS

Participants and Procedure

This study was conducted via an anonymous online survey system
through EMBRAIN, a professional research company.' The survey
collected 1,009 responses from January 14 to 20, 2021. The
participants voluntarily responded to the survey. The mean age
of the participants was 44.3 (£13.5) years, with 51% (n = 515)
male population. The study protocol was approved by the
Institutional Review Board of Sungshin Women’s University, Seoul,
South Korea (SSWUIRB-2020-040). Written informed consent
was waived.

Assessment of Symptoms

SAVE-6

The SAVE-6 scale is a subcategory of the SAVE-9 scale” developed
originally for measuring stress and anxiety due to the viral epidemic
among healthcare workers (Chung et al,, 2020). Each of the six
items is rated on a five-point Likert scale ranging from 0 (never)

'www.embrain.com
*www.save-viralepidemic.net

to 4 (always). The cut-off score of the SAVE-6 scale has been
reported to be 15, equivalent to at least a mild degree or > 5
on the GAD-7 scale. The total score on the SAVE-6 scale ranges
from 0 to 24, with higher scores reflecting higher levels of anxiety
response to the viral epidemic.

GAD-7

The GAD-7 scale is a self-report questionnaire for measuring
general anxiety (Spitzer et al., 2006). Each item is scored on
a four-point Likert scale (0 = not at all to 3 = nearly every
day). Scores range from 0 to 21, with higher scores reflecting
higher levels of anxiety. The cut-off points for anxiety are 0-4
(minimal), 5-9 (mild anxiety), 10-14 (moderate), and 15-21
(severe).

Patient Health Questionnaire-9

The PHQ-9 scale is a self-report questionnaire for measuring
depression (Kroenke et al., 2001). Each item is rated on a
four-point Likert scale (0 = not at all to 3 = nearly every
day). Scores range from 0 to 27, with higher scores reflecting
severe depression. The cut-off points for depression are 0-4
(minimal), 5-9 (mild), 10-14 (moderate), 15-19 (moderately
severe), and 20-27 (severe).

Statistical Analyses

We conducted an independent t-test and the chi-square test
to examine the gender differences in clinical variables or
rating scale scores using the IBM SPSS Statistics for Windows,
version 21.0. We also performed Spearman’s correlation to
examine the association of scores from the SAVE-6 scale
with demographic variables and rating scale scores since the
distribution of PHQ-9 and GAD-7 scores were not within
the normal limit. We hypothesized a one-factor model for
the SAVE-6 scale based on the previous analysis on healthcare
workers (Chung et al.,, 2020). The normality assumption was
checked by using skewness and kurtosis for an acceptable
limit of range +2 (Gravetter and Wallnau, 2014). After examining
the Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy
and Bartlett’s test of sphericity to explore the data suitability,
exploratory factor analysis (EFA) was conducted to evaluate
the construct validity. In EFA, we used the principal axis
factor (PAF) extraction method with a Pearson’s correlation
matrix and promax rotation. To determine the number of
factors to be retained, the scree test and the parallel analysis
test (Horn, 1965; Glorfeld, 1995; Timmerman and Lorenzo-
Seva, 2011), based on minimum rank factor analysis (MRFA;
Lorenzo-Seva and Ferrando, 2006), with a 95-percentile
threshold, based on the polychoric correlation matrix, were
conducted using FACTOR, version 10.10.03 (Lorenzo-Seva
and Ferrando, 2006) program. The reliability and internal
consistency of the factor were examined using Cronbach’s
alpha and McDonalds omega coefficient to verify the
dimensionality of the SAVE-6 scale. Finally, the receiver
operating characteristic (ROC) analysis was performed to
explore the appropriate cut-off score of the SAVE-6 scale in
accordance with generalized anxiety symptoms.
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TABLE 1 | Demographic characteristics of participants (N = 1,009).

Male Female
Variables (N =515) (N = 494) p-value
Mean = SD, N (%)
Age (Years) 44.0 + 13.5 44 7+13.5 0.59
19~29 years old 99 (19.2%) 89 (18.0%)
30~39 years old 98 (19.0%) 89 (18.0%)
40~49 years old 114 (22.1%) 109 (22.1%) 0.94
50~59 years old 1 18 (22.9%) 1 16 (23.5%)
60~69 years old 86 (16.7%) 91 (18.4%)
Marital status (Single) 173 (33.6%) 142 (28.7%) 0.10
Education
High school and under 121 (23.5%) 134 (27.1%)
University or college 331 (64.3%) 311 (63.0%) 0.27
Postgraduate 63 (12.2%) 49 (9.9%)
Region
Metropolitan Cities (Seoul, Busan, Daegu, Incheon, Gwangju, Daejeon, Ulsan) 222 (43.1%) 293 (56.9%) 038
Suburban Provinces (Gyeonggi, Gangwon, Chungcheong, Jeolla, Gyeongsang, Jeju) 227 (46.0%) 267 (54.0%) ‘
COVID-19 questions
Is there anyone you know who has been infected with COVID-197? (Yes) 123 (23.9%) 99 (20.0%) 0.15
Did you experience being quarantined for having been infected with COVID-19? (Yes) 45 (8.7%) 35 (7.1%) 0.35
Did you experience being infected with COVID-19? (Yes) 4 (0.8%) 2 (0.4%) 0.69
Do you have any serious medical problems, such as cardiovascular or pulmonary disease? (Yes) (17.7%) 95 (19.2%) 0.57
Rating scales
Stress and Anxiety to Viral Epidemics-6 (SAVE-6) 14.0+ 4.7 147 + 4.6 0.02
Patient Health Questionnaire-9 (PHQ-9) 6.0+5.0 6.4+49 0.28
Depression (PHQ-9 > 10) 44 (8.5%) 46 (9.3%) 0.74
Generalized Anxiety Disorder-7 (GAD-7) 3.2+39 3.4 +37 0.53
Generalized anxiety (GAD-7 > 10) 36 (7.0%) 33 (6.7%) 0.90

RESULTS

Demographic Characteristics

Table 1 presents the demographic characteristics of the
patients. There is no significant gender difference in clinical
variables and rating scale scores except in the SAVE-9
scale score. Among the sample, 90 (8.9%) and 69 (6.8%)
participants scored above the cut-off for clinical depression
symptoms (PHQ-9 > 10) and generalized anxiety
(GAD-7 > 10), respectively. Among the respondents, 222
(20.0%) reported knowing a person that had been infected,
80 (7.9%) reported having the experience of being
quarantined, 6 (0.6%) reported the experience of being
infected themselves, and 186 (18.4%) reported having a
serious medical illness.

The SAVE-6 scores were significantly higher among
respondents who were rated as having depression [PHQ-9 > 10,
t (1,007) = 9.29, and p < 0.001] and generalized anxiety
[GAD-7 > 10, t (1,007) = 8.34, and p < 0.001]. Moreover,
the SAVE-6 scale scores were significantly higher among
women [t (1,007) = 2.38 and p = 0.018] when compared
with men, among people with a serious disease [f (1,007) = 2.11
and p = 0.035], and among people who knew a person infected
with COVID-19 (¢ (1,007) = 2.07 and p = 0.038). However,
no significant differences were observed with respect to the
area of residence (p = 0.19), to the experience of being
infected (p = 0.55), and to the experience of being quarantined
(p = 0.09).

Factor Structure of the SAVE-6 Scale
The normality assumption was checked. It revealed that the
distribution of each of the six items was within the normal
limit (Table 2). The KMO measure (0.82) and the Bartlett’s
test of sphericity (p < 0.001) showed adequacy for running
EFA. The EFA with PAF extraction, the polychoric correlation,
and the promax rotation suggested a one-factor model of the
SAVE-6 scale based on the Kaiser Criterion method with an
eigenvalue above 1.00 (eigenvalue = 2.635, 42.3% of the variance).
The scree test and parallel analysis using the MRFA extraction
and polychoric correlation were used to identify the adequate
number of factors for the scale. We compared the explained
real-data eigenvalues with the 95th percentile of random eigenvalues
and made a decision where the real-data eigenvalues exceeded
the 95th percentile of random eigenvalues. The results suggested
that the single-factor structure (real-data eigenvalue = 69.99,
95th percentile of random eigenvalue = 45.40) of the SAVE-6
scale similar to that of the previous study (Chung et al., 2020).

Reliability of the Scores and Evidence

Based on Relations to Other Variables

The SAVE-6 scale showed a good internal consistency reliability
(McDonald’s @w = 0.818 and Cronbach’s a = 0.815). In this
sample, the Cronbachs o of PHQ-9 and GAD-7 were 0.869
and 0.929, respectively. The high scores of SAVE-6 scale scores
were significantly correlated with PHQ-9 scores (p = 0.37,
p < 0.001) and GAD-7 scores (p = 0.37, p < 0.001). In this
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TABLE 2 | Frequencies of answers of participants to each of the SAVE-6 item.

Response scale, N (%)

Descriptive

Items Skewness Kurtosis ;Z?iz;
Never Rarely Sometimes Often Always Mean = SD

1. Are you afraid the virus 12(1.2%) 51 (6.1%) 132 (13.1%) 473 (46.9%) 341(33.8%) 3.07 +0.88 —1.008 1.047 0.666

outbreak will continue

indefinitely?

2. Are you afraid your health will 30 (8.0%) 101 (10.0%) 216 (21.4%) 427 (42.3%) 235(23.3%) 2.73+1.02 -0.679 —-0.033 0.844

worsen because of the virus?

3. Are you worried that 55 (6.5%) 132 (13.1%) 262 (26.0%) 397 (39.3%) 163 (16.2%) 2.48+1.08 -0.523 -0.332 0.807

you might get infected?

4. Are you more sensitive 72 (7.1%) 180 (17.8%) 259 (25.7%) 367 (36.4%) 131 (13.0%) 2.30+1.12 —0.366 -0.662 0.679

toward minor physical

symptoms than usual?

5. Are you worried that others 281 (27.8%) 368 (36.5%) 156 (15.5%) 133 (13.2%) 71(7.0%) 1.35+1.21 0.695 —-0.501 0.593

might avoid you even after the

infection risk has been

minimized?

6. Do you worry your family or 79 (7.8%) 142 (14.1%) 236 (23.4%) 373 (37.0%) 179 (17.7%) 2.43+1.168 —0.505 -0.562 0.749

friends may become infected
because of you?

Cronbach’s Alpha is 0.815 for total SAVE-6 measure, SD = Standard Deviation.

study, the ROC analysis revealed that the 15 point of the
SAVE-6 scale is appropriate (area under the curve, AUC = 0.706,
sensitivity = 70.7%, and specificity = 60.0%) for at least a
mild degree of GAD-7 score (>5), and almost half of the
1,009 respondents (n = 501, 49.7%) scored > 15 on the SAVE-6
scale. We also observed that the 17 point of the SAVE-6
scale is in accordance with the moderate degree of GAD-7
(=10, AUC = 0.768, sensitivity = 72.5%, and specificity = 71.3)
and 320 (31.7%) respondents were scored > 17 on the
SAVE-6 scale.

DISCUSSION

We originally developed the SAVE-9 scale for healthcare workers
during the pandemic (Chung et al., 2020). We previously found
that the SAVE-9 scale could be clustered into two factors:
anxiety about the viral epidemic (six items, SAVE-6) and
work-related stress associated with the viral epidemic (three
items, SAVE-3). In the present study, we investigated the utility
of the six-item factor when applied to the general population,
labeled as the SAVE-6 scale. We observed that EFA supported
a one-factor model of the SAVE-6 scale, consistent with the
result of the parallel analysis. The SAVE-6 scale showed good
internal consistency reliability. In addition, the ROC analysis
revealed that the 15 point of the SAVE-6 scale is appropriate
for at least a mild degree of GAD-7 score (>5).

The SAVE-6 scale was extracted from the original SAVE-9 scale
for measuring the behavior or thoughts of healthcare workers during
the COVID-19 pandemic. Previous rating scales were developed
to inquire about physiological arousal symptoms of individuals
associated with clinically elevated fear and anxiety (the Coronavirus
Anxiety Scale, Lee, 2020a); feelings of anxiety, nervousness, muscle
tension, and behaviors of avoidance (the COVID-19-Anxiety
Questionnaire, Petzold et al., 2020); worry, increased heartbeat, or
repetitive thoughts (the Fear of COVID-19 scale, Ahorsu et al., 2020;

the Coronavirus Pandemic Anxiety Scale, Bernardo et al, 2020;
the COVID-19 Anxiety Scale, Silva et al, 2020); or behaviors of
avoidance, checking, and worrying (the COVID-19 Anxiety Syndrome
Scale, Nikcevic and Spada, 2020). The SAVE-9 scale consists of
items inquiring about the apprehension of an individual during
the current pandemic situation, work-related stress of healthcare
workers, worry about avoidance behavior of others, and concern
about their own health and the health of their family members.

Though the results of this study showed a good single model
of the SAVE-6 scale with good reliability, we observed a gender
difference in the scores of SAVE-6 scale. In this pandemic era,
the level of stress or anxiety due to the viral epidemic was reported
to be higher among women compared to men in the general
population (Hou et al.,, 2020; Mohammadpour et al., 2020), and
even in the special population, such as healthcare workers (Huang
et al, 2021; Lee et al, 2021). Silva et al. (2020) also observed
the higher level of anxiety among female participants while
developing their new rating scale, the COVID-19 anxiety scale.
Female preponderance in the anxiety level needs to be considered
while developing an anxiety scale targeting the viral epidemic
may be expected. Moreover, female preponderance in the anxiety
level needs to be considered while developing an anxiety scale
targeting the viral epidemic.

The SAVE-9 scale for healthcare workers was originally
developed to be brief and practical and to identify individuals
who need psychological support. The appropriate cut-off score
of the SAVE-9 scale was defined in accordance with at least
a mild degree of GAD-7 score to screen healthcare workers
who may be vulnerable to COVID-19 infection and consequent
work-related stress (Chung et al., 2020). In the previous study,
the appropriate cut-off score of factor I of the SAVE-9 scale
was defined as point 15 (AUC = 0.728, sensitivity = 0.72, and
specificity = 0.61) among healthcare workers. In parallel with
the current study, we also observed point 15 of the SAVE-6
scale as a cut-off among the general population (AUC = 0.706,
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sensitivity = 70.7%, and specificity = 60.0%). In the current
study, 49.7% of the participants were rated as having at least
a mild degree of anxiety to the viral epidemic using the SAVE-6
scale, while 31.4% of participants were rated as having a mild
degree of anxiety with a GAD-7 score > 5. Although the data
were not shown in the results, an additional 27.5% of the
participants were screened using the SAVE-6 scale among those
who were not rated as having anxiety (GAD-7 < 5).

This study had several limitations. First, we did not measure
test-retest reliability. Therefore, it was difficult to state the stability
of the measure. Second, we could not gather information
concerning the employment of the participants. Given that people
from certain professions, such as healthcare workers, government
officials, and school teachers, are at a higher risk of infection
in this pandemic era, the analysis could have benefited from
considering the jobs or workplaces of the participants. Last, the
results of this study should be interpreted with caution as it is
a cross-sectional study. Further studies are needed to generate
more information about the general population.

In conclusion, we observed that the SAVE-6 scale is a
reliable, valid, and useful brief measure. Future studies should
explore the utility of the SAVE-6 scale among the general
population using a more representative sample.
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