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A B S T R A C T

Background: The outbreak of Coronavirus Disease 2019 (COVID-19) has been raising global anxiety and fear to
the real or perceived health threat from the virus. This study aimed to investigate the psychological impacts and
depression in the front-line non-medical workers in Wuhan, the first and the worst hit place by COVID-19.

Methods: A total of 191 front-line non-medical workers in Wuhan were recruited by online survey. The
Positive and Negative Affect Schedule (PANAS), the Stress Reaction Questionnaire (SRQ) and the Patient Health
Questionnaire-9 (PHQ) were used.

Results: The results showed that 50.3% (96) participants reported the clinically significant symptoms of
depression. Among them, 33.0% (63) participants were with mild depression, 10.5% (20) participants with
moderate depression, 5.8% (11) with moderately severe depression, and 1.0% (2) with severe depression.
Participants with depression tend to be post-90 s (the generation born after 1990s), females, with increased
levels of stress reactions, increased negative affects, but lower positive affects compared to these without de-
pression. The stepwise logistic regression analysis revealed that post-90 s (β = 0.908, P = 0.016), the emotional
reaction (β = 0.122, P = 0.005) and physical reaction (β = 0.124, P = 0.020) in SQR were significant in-
dependent responsible for the development of depression.

Conclusion: The findings of the present study suggest the targeted psychological intervention measures should
be developed to improve the mental health of non-medical workers on the front-line of COVID-19 epidemic,
especially the females and younger individuals.

1. Introduction

Since the end of December 2019, a novel pneumonia caused by
Coronavirus Disease 2019 (COVID-2019) emerged in Wuhan, Hubei
Province, and spread domestically and internationally rapidly (Li et al.,
2020). This virus has been named severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) and could be transmitted from person to
person (Rothan and Byrareddy, 2020). The World Health Organization
held an emergency meeting and declared the global COVID-19 outbreak
a public health emergency of international concern on January 30,
2020. According to the data released from the official website of the

National Health Commission of China, the number of confirmed cases
in China has increased to 83,005 as of April 6, 2020, and confirmed
cases have been reported in more than 1.1 million in abroad (http://
www.nhc.gov.cn, 2020). This massive, infectious, public health event,
imposed enormous pressure on the national government, medical and
healthcare providers, infected patients and the general public
(Contini et al., 2020; Wang et al., 2020a).

The epidemic brought not only the risk of death from the viral in-
fection but also unbearable psychological pressure to people in China
and the rest of the world (Cao et al., 2020). Since February, medical
workers from other provinces have volunteered to sign up to go to
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Hubei to help treat the rising number of infected patients. As the epi-
demic continues to spread, overwhelming workload, depletion of per-
sonal protection equipment, unknown development of the outbreak, the
mental health of the front-line medical and nursing workers has been
greatly challenged during the fighting the epidemics (Huang et al.,
2020; Lai et al., 2020). Hence, the Chinese government quickly sends
psychological intervention teams established by professional mental
health workers to Hubei, so as to provide psychological services and to
relieve psychological problems of the front-line medical workers and
infected patients.

In addition to the medical workers, there are many non-medical
volunteers working on the front-line of the outbreak and directing ex-
posure to high-risk individuals, such as security guards, nursing assis-
tants, transport staff, cooks, etc., providing services for medical workers
and patients. It is important to note that most of the volunteers involved
in this outbreak were born after 1990 (post-90 s), who were just chil-
dren when the last major public health event SARS occurred in 2003.
Because of the lack of understanding of the epidemic and professional
epidemic prevention skills, they are at greater risk of infection. Thus, it
triggered a wide variety of psychological problems, such as panic dis-
order, anxiety and depression. However, their emotional and psycho-
logical states are not given enough attention, and evidence-based eva-
luations and mental health survey targeting front-line non-medical
workers are relatively scarce.

In the present study, we aimed to provide information about the
mental health outcomes in non-medical volunteers who worked in
Wuhan for fighting the COVID-19, especially to understand the psy-
chological status of post-90 s volunteers. And to explore the potential
risk factors associated with the development of depressive symptoms.
Therefore, to promote the formulation and implementation of relevant
mental health intervention policies for the front-line non-medical
workers.

2. Methods

2.1. Participants

Front-line non-medical workers in Wuhan were recruited to parti-
cipants in this survey from February, 20, 2020 to March 20, 2020. We
collected the data through Wenjuanxing (www.wjx.cn) with an anon-
ymous, self-rated questionnaire. Only subjects who meet the following
criteria and choose yes were taken to the questionnaire page: (1)
age > 20 years, (2) no dyslexia, (3) As a front-line non-medical vo-
lunteer in Wuhan, (4) in good health of the physical condition as no
heart, liver, kidney and other physical diseases, not take any medicine
for nearly 1 month, (5) never been diagnosed with a mental disorder,
(6) worked on the front-line of COVID-19 outbreak for more than 15
days, (7) Willing to participate in this survey. The exclusion criterion
was that the answer time for all questions was more than 30 min or less
than 2 min. Electronic informed consent was obtained from each par-
ticipant before the commencement of this survey and subjects could
quit the process at any time. All procedures for this study were re-
viewed and approved by the Institutional Review Boards of the
Shanghai Mental Health Center and the Affiliated Kangning Hospital of
Wenzhou Medical University.

2.2. Questionnaire

The questionnaire consists of two parts: basic demographic data and
mental health assessment. Basic demographic data including age, sex,
education level, occupation. The age was divided into 2 groups: post-
90 s and non-90 s. The occupation including: cadres of state organs,
company staff, service personnel, biopharmaceutical related industries,
workers, farmers, retired persons; individual practitioners, migrant
workers in cities, science and education personnel, students and others.

For the mental health assessment, Firstly, three questions (overall

risk, overall feeling, overall behavioral response) with ten-point an-
swers were asked to evaluate the overall emotional state of all parti-
cipants: How much risk do you feel about this novel coronavirus (from
none to very big)? In general, how would you feel about the COVID-19
infection (from no tension to very panicked)? In general, what is your
behavioral response to the COVID-19 infection (from helpless to totally
normal)? Secondly, we used three scales to evaluate the mental health
status of the participants. The Positive and Negative Affect Schedule
(PANAS), the Stress Reaction Questionnaire (SRQ) and the Patient
Health Questionnaire-9 were used to evaluate current positive and
negative affect, perception of stress, depression, respectively.

The PANAS is a 20-item self-report measure of current positive and
negative affect. Half of the items represent positive affects (i.e., inter-
ested, excited, and determined), whereas the other half are indicative of
negative affects (i.e., hostile, scared, and ashamed). Items are scored on
a 1 (very slightly or not at all) to 5 (extremely) scale, with higher scores
representing higher affects. Scores range from 10 to 50, and positive
and negative affects are summed independently of each other. The
Chinese version of PANAS had been validated in residents from com-
munity, with Cronbach's alpha for positive and negative affect of 0.85
and 0.83, respectively (Jiang et al., 2019).

We adopted the 28-item Stress Reaction Questionnaire (SRQ) to
measure the psychosomatic symptoms and degree of individual psy-
chological stress response, which was developed by Professor Qianjing
Jiang from the Department of Medical Psychology at Zhejiang
University (Jiang et al., 2000). Respondents were asked to report their
experienced stress level on a 5-point Likert scale from 1 (to a very large
extent) to 5 (not at all). The SRQ consists of 3 subscales: emotional
reaction (12 items: 3/5/6/9/10/14/18/21/24/25/27/28), physical
reaction (8 items: 1/4/13/15/19/20/22/23), and behavior reaction (6
items: 7/8/11/12/17/26). The sum of scores for the 3 subscales plus
items 2 and 16 was calculated to obtain a composite stress value for this
study, with lower scores indicating greater perceived stress. The
Cronbach alphas of the total scale and three subscales were 0.971,
0.955, 0.920, and 0.854, respectively (Wang and Wang, 2019).

The PHQ-9 is a 9-item, self-report questionnaire that evaluates the
frequency and severity of symptoms of depression within the previous 2
weeks. Each of the 9 items is based on the Diagnostic and Statistical
Manual of Mental Disorders (DSM-4) criteria for major depressive dis-
order and can be scored on a 0 (not at all) to 3 (nearly every day) scale.
If a participant scores between 0 and 5, this indicates he or she does not
experience symptoms of depression. Scores of 5 to 9, 10 to 14, 15 to 20,
and >20 indicate mild, moderate, moderately severe, and severe de-
pression, respectively. The PHQ has good validity and reliability in
Chinese people and works well in evaluating depressive symptoms in
general populations (Wang et al., 2014). In the present study, the
participants were classified into two groups using PHQ cut-offs:
≤ 4=not depressed (NDP) and ≥ 5=depressed (DP).

2.3. Statistical analysis

The Statistical Package for the Social Sciences (SPSS) version 23.0
was used to perform the statistical analyses, with a 2-tailed probability
value of < 0.05 considered statistically significant. First, we report the
prevalence and demographic data of the subjects. Second, the Student's
t-test or the chi-squared tests were used to compare the differences
between groups as appropriate. Thirdly, the correlation analysis was
used to test the relationships between depressive symptoms and other
demographic and clinical components. Finally, the stepwise logistic
regression analysis was performed to explore the risk factors for de-
pression in front-line non-medical workers.

3. Results

We obtained 202 completed questionnaires totally, and 11 ques-
tionnaires were excluded because the answer time for all questions was
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more than 30 min (N = 6) or less than 2 min (N = 5). Finally, a total of
191 front-line non-medical workers were included in the final analysis.
There were 9 cadres of state organs, twelve company staff, seven service
personnel, nineteen biopharmaceutical related industries, fifteen
workers, thirteen farmers, three retired persons, eight individual prac-
titioners, one migrant workers in cities, ten science and education re-
lated personnel, eighty-four students and 10 others. The results showed
that 50.3% (96) participants reported the clinically significant symp-
toms of depression. Among them, 33.0% (63) participants were with
mild depression, 10.5% (20) participants with moderate depression,
5.8% (11) with moderately severe depression, and 1.0% (2) with severe
depression. Table 1 shows the demographic and clinical characteristics
of the DP and NDP participants. Our results indicated that female
participants had a higher risk of depression compared to male partici-
pants (x2 = 5.876, P = 0.015). The risk of depression in post-90 s or
students was higher than that in others (x2 = 8.136, P = 0.004;
x2 = 3.908, P = 0.048, respectively). However, there was no sig-
nificant difference in education level between DP and NDP participants.
For clinical characteristics, DP participants had higher level of negative
affects but lower levels of positive affects compared to NDP participants
(t= 3.429, P= 0.001; t= 5.898, P< 0.001, respectively). In addition,
our results showed DP participants had a higher perception of stress
(emotional reaction, physical reaction, and behavior reaction) than
NDP participants (All P < 0.001). Although significant differences in
positive, negative affect and perception of stress exist in these two
groups, there were no significant differences in the overall emotional
state (overall risk, overall feeling, overall behavioral response) eval-
uated by three questions between them (All P > 0.05).

Of these post-90 s participants, 58.9% reported the clinically sig-
nificant symptoms of depression. In order to further understand the
psychological status of post-90 s front-line non-medical workers who

volunteered in Wuhan during COVID-19 outbreak, we compared the
clinical characteristics between post-90 s and non-90 s. Compared to
non-90 s, post-90 s had higher PHQ scores but lower positive affects
scores (t = 2.380, P = 0.018; t = 2.412, P = 0.017, respectively). In
the COVID-19 outbreaks, post-90 s feel a greater degree of overall risk
compared to non-90 s. There were no significant differences in per-
ception of stress (total scores and subscale scores in SQR), negative
affects, overall feeling and overall behavior response between post-90 s
and non-90 s (All P > 0.05) (see in Table 2).

The correlation analysis was then performed (see in Table 3), the
results showed that depressive symptoms were negatively correlated
with the perception of stress (total scores and subscale scores), positive
effects, but positively correlated with negative affects and overall
emotion states (All P< 0.01). After stepwise logistic regression analysis
was conducted, variables including post-90 s (β = 0.908, P = 0.016),
the overall emotional reaction (β = 0.122, P = 0.005) and physical
reaction (β = 0.124, P = 0.020) in SQR were significant independent
responsible for the development of depression in front-line non-medical
workers volunteered in Wuhan during COVID-19 outbreak.

4. Discussion

This cross-sectional survey was the first study aimed to explore the
psychological states among front-line non-medical workers who vo-
lunteered in Wuhan during COVID-19 outbreak. Our results demon-
strated that non-medical workers working in the hardest-hit areas
during major public health events have serious psychological problems.
Overall, approximately 50.3% of front-line non-medical workers re-
ported the clinically significant symptoms of depression, and mild,

Table 1
Demographic and clinical characteristics of the front-line non-medical workers
with and without depression.

DP group (N = 96) NDP group
(N = 95)

t/X2 P

Age 8.136 0.004
Post-90s 66 46
Non-90s 30 49
Sex 5.876 0.015
Male 30 46
Female 66 49
Occupation 3.908 0.048
Student 47 60
Non-student 49 35
Education level 2.904 0.574
Junior high school

or below
7 8

Senior high school 12 17
Journal college 13 16
Undergraduate 49 45
Master or above 15 9
Overall risk 5.92± 2.57 5.96± 2.39 0.115 0.909
Overall feeling 5.55± 2.41 5.22± 2.24 0.984 0.327
Overall behavior

response
6.75± 2.48 7.04± 2.49 0.811 0.418

PANAS
Positive affect 27.04± 5.33 29.91±6.18 3.429 0.001
Negative affect 25.61± 7.19 20.00±5.91 5.898 <0.001
SQR
Total score 105.68±23.86 129.36± 11.42 8.762 <0.001
Emotional reaction 46.02± 11.40 56.62±4.65 8.433 <0.001
Physical reaction 29.35± 7.68 36.86±3.74 8.608 <0.001
Behavior reaction 21.97± 5.25 26.68±3.67 7.196 <0.001
PHQ score 9.48± 4.04 1.33± 1.46 18.563 <0.001

Note: Data presented as Mean± SD or N; DP, depressed front-line non-medical
workers; NDP, not depressed front-line non-medical workers; PANAS, the
Positive and Negative Affect Schedule; SQR, the Stress Reaction Questionnaire;
PHQ, the Patient Health Questionnaire-9.

Table 2
Clinical characteristics between post-90 s and non-90 s participants.

Post-90 s
(N = 112)

Non-90 s (N = 79) t/X2 P

Overall risk 5.35±2.32 6.77±2.45 4.074 <0.001
Overall feeling 5.13±2.27 5.76±2.37 1.869 0.063
Overall behavior

response
7.04±2.42 6.68±2.58 0.989 0.324

PANAS
Positive affect 27.61± 5.66 29.68± 6.13 2.412 0.017
Negative affect 22.04± 7.47 23.38± 6.88 1.276 0.204
SQR
Total score 116.22± 22.66 119.20± 21.40 0.915 0.361
Emotional reaction 50.39± 10.83 52.57± 9.12 1.458 0.146
Physical reaction 32.60± 7.07 33.78± 7.16 1.137 0.257
Behavior reaction 24.29± 5.03 24.35± 5.25 0.091 0.361
PHQ score 6.15±4.88 4.39±5.24 2.380 0.018

Note: Data presented as Mean±SD or N; PANAS, the Positive and Negative
Affect Schedule; SQR, the Stress Reaction Questionnaire; PHQ, the Patient
Health Questionnaire-9.

Table 3
Correlation between clinical characteristics and depressive symptoms.

PHQ scores
Clinical characteristics r P
Overall risk 0.122 0.094
Overall feeling 0.188 0.009
Overall behavior response −0.111 0.127
PANAS
Positive affect −0.265 <0.001
Negative affect 0.521 <0.001
SQR
Total score −0.670 <0.001
Emotional reaction −0.667 <0.001
Physical reaction −0.637 <0.001
Behavior reaction −0.591 <0.001

Note: PANAS, the Positive and Negative Affect Schedule; SQR, the Stress
Reaction Questionnaire; PHQ, the Patient Health Questionnaire-9.
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moderate, moderately severe and severe depression accounted for
33.0%, 10.5%, 5.8% and 1.0%, respectively. A recent study conducted
in China found that 50.4% health care workers during COVID-19 out-
break developed depression (Lai et al., 2020), while only 30.3% were
considered to suffer from depression among general population with
the impact of COVID-19 outbreak (Wang et al., 2020b). Taken together,
the incidence of negative emotions among the front-line medical and
nonmedical workers is significantly higher than that of the general
population. In addition to depression, the COVID-19 also triggered
other psychological problems, such as panic disorder, anxiety and stress
reaction (Qiu et al., 2020). In the present study, our results also in-
dicated that front-line non-medical workers with depression had a
higher perception of stress, including emotional reaction, physical re-
action and behavior reaction, compared to those without depression.
Moreover, previous evidence supports that after the outbreak of the
major public health events such as SARS in 2003, the front-line workers
still left with serious psychological problems for quite a long time
(Lee et al., 2007; Liu et al., 2012; McAlonan et al., 2007). Hence, the
findings of the present study suggest that more attention needs to be
paid to the front-line non-medical workers volunteered in Wuhan
during COVID-19 outbreak, and targeted psychological counseling and
intervention should be built to reduce psychological distress and pre-
vent further mental health problems for the front-line non-medical
workers. As we know, Chinese government have sent a batch of mental
health professionals to the front-line of the COVID-19 epidemic to carry
out psychological intervention and treatment for the infected and front-
line medical workers after its outbreak, which also achieved remarked
effects. However, the psychological problems in front-line non-medical
workers received little attention, and none to mention targeted inter-
vention measures. Since the affected population may face unique con-
cerns and experiences, the psychosocial responses of the patients, sur-
vivors, general population, medical and nonmedical workers differed
from one group to another across outbreaks (Chew et al., 2020).
Medical and non-medical workers on the front-line who directly con-
tacted with the infected or suspected patient are at higher risk of in-
fection. However, the professional ability to defend against infection
and to judge the direction of the outbreak is more lacked in front-line
non-medical workers compared to medical workers. The targeted psy-
chological intervention measures should be developed to improve the
mental health of medical and non-medical workers on the front-line of
COVID-19 epidemic, respectively.

In the present study, fifty-eight point six percent of the participants
were born after 1990, our results revealed that the post-90 s front-line
non-medical workers had a higher incidence of depression and pre-
sented with more severe depressive symptoms compared to the non-
90 s front-line non-medical workers. Furthermore, the post-90 s were
significant independent responsible for the development of depression
in front-line non-medical workers volunteered in Wuhan during COVID-
19 outbreak. After the outbreak of COVID-19, volunteered born after
1990 rushed to the front-line and became the main force to fight the
epidemic. However, the post-90 s was just a kid when SARS broke out in
2003. In the absence of sufficient experience and relevant training
when suffered from such a major public health event, those younger
persons may have higher risk for infection and more serious psycho-
logical problems when working in the front-line of the COVID-19 out-
break. Hence, their mental health status warrant enough attention and
investigation. During the SARS outbreak, early research also supported
that younger subjects including infected patients and general popula-
tion showed more significant depressive and anxiety symptoms
(Sim et al., 2010; Su et al., 2007). Additionally, recent studies also
support that younger people or student status was significantly asso-
ciated with a greater psychological impact of the outbreak and higher
levels depression (Huang and Zhao, 2020; Wang et al., 2020b). Taken
together, these results suggest that young people suffered from greater
psychological impact when a major public health event occurs. Hence, a
better understanding of the psychological states in younger volunteers

worked on the front-line of COVID-19 outbreak will provide important
evidence to direct the promotion of mental well-being among non-
medical young people. Moreover, the education department should
attach importance to the mental health education of students and
strengthen the ability to cope with stress events. The above efforts may
help to reduce the psychological problems and their adverse effects
caused by future outbreaks.

In line with previously extensive epidemiological studies support
that female were at higher risk of depression (Kessler et al., 2003;
Lim et al., 2018), the present study revealed that female non-medical
workers on the front-line had a higher rate of clinically significant de-
pression compared to males. Sex difference has been widely recognized
for the occurring of depression, and a range of biopsychosocial factors
may contribute to this gender difference in depression (Qi et al., 2020).
Hence, special attention should be paid to mental health of female
volunteers during epidemic outbreaks. In the present study, our results
showed front-line non-medical workers with depression had higher
stress reactions including emotional, physical and behavioral reaction.
The stepwise logistic regression analysis further identified that emo-
tional reaction and physical reaction caused by the COVID-19 outbreak
were significantly responsible for the emergence of depression in the
front-line non-medical workers. Thus, the front-line non-medical
workers could benefit from stress management and crisis intervention.

Several limitations of this current study should be mentioned here.
First, self-reporting of psychological impact, depression and perception
of stress may have certain limitations, and the assessment by mental
health professionals would be more reliable. Second, this is a cross-
sectional design and lack of longitudinal follow-up to better understand
causation. Third, since the size of the sample is relatively small, a larger
sample size is needed to verify the results.

In summary, the findings of the present study suggest that non-
medical workers on the front-line of COVID-19 outbreak also had high
rates of symptoms of depression. The female gender, younger age, and
increased stress reactions were associated with the increased risk for
depression. The targeted psychological intervention measures should be
developed to improve the mental health of non-medical workers on the
front-line of COVID-19 outbreak, especially the females and younger
individuals. Our investigation may provide valuable information for
policymakers and mental health professionals worldwide regarding the
psychological impact for future outbreak to the front-line non-medical
workers.

Declaration of Competing Interest

No conflict of interest was disclosed.

Acknowledgment

We are deeply grateful to all of the subjects participating in this
study as well as to the medical and non-medical workers on the front-
lines of the COVID-19 outbreak.

Funding

This work was supported by the Shanghai Jiao Tong University
Specific Project for COVID-19 Prevention and Control (2020RK60 to
CZ), the Shanghai Jiao Tong University Key Program for the Medical
Engineering Cross Project (YG2020YQ25 to ZW).

Author statement contributors

XF, WT and CZ conceptualized and designed the study. XF, JZ, CT,
KZ, WT and CZ recruited the participants and completed the screening
assessments. XF, WT and CZ analyzed the data and performed the sta-
tistical analysis. XF, WT and CZ wrote the first draft of the manuscript,

X. Fang, et al. Journal of Affective Disorders 276 (2020) 441–445

444



Professor KS and ZW guided the whole research and polished the ar-
ticle. All authors approved the final manuscript.

Supplementary materials

Supplementary material associated with this article can be found, in
the online version, at doi:10.1016/j.jad.2020.06.078.

References

Cao, W., Fang, Z., Hou, G., Han, M., Xu, X., Dong, J., Zheng, J, 2020. The psychological
impact of the COVID-19 epidemic on college students in China. Psychiatry Res. 287,
112934.

Chew, Q.H., Wei, K.C., Vasoo, S., Chua, H.C., Sim, K, 2020. Narrative synthesis of psy-
chological and coping responses towards emerging infectious disease outbreaks in the
general population: practical considerations for the COVID-19 pandemic. Singapore
Med. J.

Contini, C., Di Nuzzo, M., Barp, N., Bonazza, A., De Giorgio, R., Tognon, M., Rubino, S,
2020. The novel zoonotic COVID-19 pandemic: an expected global health concern. J.
Infect. Dev. Ctries. 14, 254–264.

Huang, J.Z., Han, M.F., Luo, T.D., Ren, A.K., Zhou, X.P, 2020. [Mental health survey of
230 medical staff in a tertiary infectious disease hospital for COVID-19]. Zhonghua
Lao Dong Wei Sheng Zhi Ye Bing Za Zhi 38, E001.

Huang, Y., Zhao, N., 2020. Generalized anxiety disorder, depressive symptoms and sleep
quality during COVID-19 outbreak in China: a web-based cross-sectional survey.
Psychiatry Res. 288, 112954.

Jiang, L., Wang, Y., Zhang, Y., Li, R., Wu, H., Li, C., Wu, Y., Tao, Q, 2019. The reliability
and validity of the center for epidemiologic studies depression scale (CES-D) for
Chinese university students. Front. Psychiatry 10, 315.

Jiang, Q., et al., 2000. Medical Psychology. People's Medical Publish House, Beijing.
Kessler, R.C., Berglund, P., Demler, O., Jin, R., Koretz, D., Merikangas, K.R., Rush, A.J.,

Walters, E.E., Wang, P.S, 2003. The epidemiology of major depressive disorder: re-
sults from the National Comorbidity Survey Replication (NCS-R). JAMA 289,
3095–3105.

Lai, J., et al., 2020. . Factors associated with mental health outcomes among health care
workers exposed to coronavirus disease 2019. JAMA Netw. Open 3, e203976.

Lee, A.M., Wong, J.G., McAlonan, G.M., Cheung, V., Cheung, C., Sham, P.C., Chu, C.M.,

Wong, P.C., Tsang, K.W., Chua, S.E, 2007. Stress and psychological distress among
SARS survivors 1 year after the outbreak. Can. J. Psychiatry 52, 233–240.

Li, Q., et al., 2020. Early transmission dynamics in Wuhan, China, of novel coronavirus-
infected pneumonia. N. Engl. J. Med. 382, 1199–1207.

Lim, G.Y., Tam, W.W., Lu, Y., Ho, C.S., Zhang, M.W., Ho, R.C, 2018. Prevalence of de-
pression in the community from 30 countries between 1994 and 2014. Sci. Rep. 8,
2861.

Liu, X., Kakade, M., Fuller, C.J., Fan, B., Fang, Y., Kong, J., Guan, Z., Wu, P, 2012.
Depression after exposure to stressful events: lessons learned from the severe acute
respiratory syndrome epidemic. Compr. Psychiatry 53, 15–23.

McAlonan, G.M., Lee, A.M., Cheung, V., Cheung, C., Tsang, K.W., Sham, P.C., Chua, S.E.,
Wong, J.G, 2007. Immediate and sustained psychological impact of an emerging
infectious disease outbreak on health care workers. Can. J. Psychiatry 52, 241–247.

Qi, L., Zhang, Y., Wang, L., Wang, R., Wu, J., Zhou, X., Chen, J., Zhang, S., Zhou, Y.,
Zhang, X.Y, 2020. Sex differences in psychotic and non-psychotic major depressive
disorder in a Chinese Han population. J. Affect. Disord. 268, 55–60.

Qiu, J., Shen, B., Zhao, M., Wang, Z., Xie, B., Xu, Y, 2020. A nationwide survey of psy-
chological distress among Chinese people in the COVID-19 epidemic: implications
and policy recommendations. Gen. Psychiatr. 33, e100213.

Rothan, H.A., Byrareddy, S.N., 2020. The epidemiology and pathogenesis of coronavirus
disease (COVID-19) outbreak. J. Autoimmun. 109, 102433.

Sim, K., Huak Chan, Y., Chong, P.N., Chua, H.C., Wen Soon, S, 2010. Psychosocial and
coping responses within the community health care setting towards a national out-
break of an infectious disease. J. Psychosom. Res. 68, 195–202.

Su, T., Lien, T., Yang, C., Su, Y., Wang, J., Tsai, S., Yin, J, 2007. Prevalence of psychiatric
morbidity and psychological adaptation of the nurses in a structured SARS caring unit
during outbreak: a prospective and periodic assessment study in Taiwan. J. Psychiatr.
Res. 41 (1–2), 119–130.

Wang, C., Horby, P.W., Hayden, F.G., Gao, G.F, 2020a. A novel coronavirus outbreak of
global health concern. Lancet 395, 470–473.

Wang, C., Pan, R., Wan, X., Tan, Y., Xu, L., Ho, C.S., Ho, R.C, 2020b. Immediate psy-
chological responses and associated factors during the initial stage of the 2019 cor-
onavirus disease (COVID-19) epidemic among the general population in China. Int. J.
Environ. Res. Public Health 17.

Wang, W., Bian, Q., Zhao, Y., Li, X., Wang, W., Du, J., Zhang, G., Zhou, Q., Zhao, M, 2014.
Reliability and validity of the Chinese version of the Patient Health Questionnaire
(PHQ-9) in the general population. Gen. Hosp. Psychiatry 36, 539–544.

Wang, Y., Wang, P., 2019. Perceived stress and psychological distress among chinese
physicians: the mediating role of coping style. Med. Baltim. 98, e15950.

X. Fang, et al. Journal of Affective Disorders 276 (2020) 441–445

445

https://doi.org/10.1016/j.jad.2020.06.078
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0001
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0001
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0001
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0002
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0002
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0002
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0002
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0003
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0003
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0003
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0004
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0004
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0004
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0005
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0005
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0005
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0006
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0006
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0006
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0007
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0008
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0008
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0008
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0008
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0009
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0009
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0010
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0010
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0010
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0011
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0011
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0012
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0012
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0012
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0013
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0013
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0013
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0014
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0014
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0014
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0015
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0015
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0015
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0016
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0016
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0016
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0017
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0017
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0018
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0018
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0018
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0019
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0019
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0019
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0019
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0020
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0020
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0021
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0021
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0021
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0021
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0022
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0022
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0022
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0023
http://refhub.elsevier.com/S0165-0327(20)32475-7/sbref0023

