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Abstract 
The sudden outbreak of coronavirus disease 2019 (COVID-19) has deep and wide negative mental impacts on the public, and 
studies on the impact of COVID-19 on social and mental well-being are necessary. This study aimed to evaluate mental distress, 
including anxiety, depression, and post-traumatic stress disorder (PTSD), and its related risk factors in Chinese adults in the 
early stages of the COVID-19 pandemic. This study used a large-scale cross-sectional design. A total of 2067 adult participants 
completed the online survey via REDcap from 1st to 15th of March 2020 during the COVID-19 outbreak in China. Anxiety, 
depression, PTSD, and related risk factors, including self-efficacy, coping style, and social support, were measured using valid 
and reliable instruments. The data were analyzed using multiple linear regression. We found that 201 (9.7%) participants reported 
moderate-to-severe anxiety, 669 (33.8%) reported depression, and 368 (17.8%) reported symptoms of PTSD. Self-efficacy, 
coping style, and social support significantly affected anxiety, depression, and PTSD symptoms. Participants’ sociodemographic 
characteristics, COVID-19 pandemic-related factors, low self-efficacy, low social support, and negative coping were predictors 
of mental distress during the COVID-19 pandemic. Our study will help healthcare professionals carry out early predictions and 
identification of high-risk groups and provide appropriate interventions to target groups during public health emergencies that 
plague the world.

Abbreviations: COVID-19 = coronavirus disease 2019, PTSD = post-traumatic stress disorder, REDcap = Research Electronic 
Data Capture.

Keywords: anxiety, COVID-19, depression, mental health, post-traumatic stress disorder, self-efficacy, social support

1. Introduction

The 2019 coronavirus disease (COVID-19) pandemic has led 
to a global crisis, and continues to raise significant changes on 

the public’s mental health and behaviors. As a country where 
the “dynamic-zero control” policy was first and persistently 
employed, China has responded to the pandemic actively by 
adopting comprehensive mobilization and strict prevention and 
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control measures. Therefore, during the pandemic, all the citi-
zens were in a relatively social-isolated environment. The sever-
ity of COVID-19, the development of the pandemic, and the 
government’s control measures were all uncertain for the pub-
lic in the early stages. In this context, people experienced and 
interacted with a unique external environment developed by 
both the disease itself and the prevention and control measures, 
and various psychological reactions and disorders appeared in 
the public.[1]

Previous studies have indicated that higher rates of depres-
sion and anxiety were associated with increased concern 
about the threat of COVID-19 worldwide.[2–4] COVID-19 
diagnosed cases, suspected cases, and related healthcare pro-
fessionals may have difficulty coping with the circumstences 
and developed fear, anxiety, depression, uncertainty, stigma, 
and even extreme behaviors such as refusal of treatment, vio-
lence, and suicide because of the severe consequences of this 
pandemic.[5–7] And beyond the disease itself, prevention and 
control measures such as quarantine may also lead to higher 
depression and anxiety levels, as well as obesity-related behav-
iors.[8] The pandemic brought a crisis to the public’s mental 
and behavioral health.

Among all of the psychologic reactions and risks above, 
post-traumatic stress disorder (PTSD) can be one of the most 
severe disorder that need urgent and comprehensive interven-
tions and prevention measures. Existing studies have implied the 
relationship between the exposure to COVID-19 pandemic and 
PTSD.[9] However, there were not many studies exploring other 
psychosocial factors related to PTSD in the context of COVID-
19 pandemic. Meanwhile, the relationship among PTSD, anxi-
ety and depression also needs further investigation.

Several psychosocial characteristics have been found to be 
associated with the incidence and severity of PTSD and other 
common distress (i.e., anxiety and depression) by studies prior 
to the pandemic. Among an individual’s characteristics, cop-
ing style, social support, and self-efficacy can be critical when 
she/he encounters an emergency, major setback, or difficulty.[10] 
She/he will need timely psychological crisis interventions to 
avoid the occurrence of post-traumatic stress disorder (PTSD) 
after the exposure, and the characteritics mentioned above 
can be the focus of the interventions.[11] Therefore, there is an 
urgent need to investigate PTSD, anxiety, depression and their 
related factors in the context of COVID-19 pandemic, espe-
cially for Chinese population, to whom more strict prevention 
and control measures have been applied compared to that in 
other countries.

2. Materials and Methods

2.1. Aims

Our study aimed to investigate anxiety, depression, and PTSD 
symptoms and their predictors in Chinese population during 
the COVID-19 pandemic. It can help relevant government 
departments and health and epidemic prevention professionals 
improve their abilities to respond to global public health emer-
gencies. The research questions were as follows.

	 •	 What were the participants’ levels of anxiety, depression, 
PTSD symptoms, self-efficacy, social support, and coping 
style during the COVID-19 pandemic?

	 •	 What were the differences in anxiety, PTSD symptoms, 
and depression between and among subgroups of different 
sociodemographics, COVID-19 related factors, self-effi-
cacy, social support, and coping styles?

	 •	 What were the relationships between anxiety, depression, 
PTSD symptoms, social support, self-efficacy, and coping 
style?

	 •	 What are the predictors of anxiety, depression, and PTSD 
symptoms?

2.2. Design

A cross-sectional study was conducted from March 1 to March 
15, 2020 in four Chinese cities (Wuhan, Xiamen, Qingdao, 
and Beijing). Research Electronic Data Capture (REDCap, 
Vanderbilt University, TN, West Xianning Road, Xi'an city, 
Shaanxi province, China)[12,13] was used to collect data through 
convenient sampling.

2.3. Participants

Participants were eligible if they were: able to understand 
Mandarin to the extent necessary to participate; aged no less 
than 18; and able to use mobile phones to fill in an online 
questionnaire. This study used the mean sampling formula 
N = (Uασ/δ)2, where Uα is the v value corresponding to test level 
α, σ is the overall standard deviation, and δ is the allowable 
error. Based on our preliminary experiment, the standard devi-
ation was 2.09, and given that α = 0.05 and δ = 0.1, the sample 
size was calculated as 1679. Considering a 10% to 15% loss 
rate and sampling error, we aimed to recruit a minimum of 1847 
participants.

2.4. Data collection procedure

The online survey link was sent through Qzone, WeChat, and 
Microblog (The Chinese social media apps) to potential respon-
dents. After scanning the QR code on the invitation letter, 
each invitee was directed to the online questionnaire. On the 
platform, we set a randomized 10-to-20-CNY (approximately 
US$3) red packet as a reward for the completion of each ques-
tionnaire. Participants could click on the red packet after com-
pleting the questionnaire. After completing the questionnaires, 
REDCap automatically collected the questionnaires and coded 
the responses. The researchers excluded invalid questionnaires 
with missing answers, incorrect information, or the same 
answers for all the items.

2.5. Outcomes and measurements

A questionnaire comprising sociodemographics and scales on 
anxiety, depression, PTSD, social support, coping style, and 
self-efficacy was developed.

Sociodemographics collected included gender, age, ethnicity, 
education, marital status, family members, personal monthly 
income, and employment status. Participants were also asked to 
report whether worked as medical staff, whether they had been 
exposed to Wuhan, had been confirmed COVID-19 patients, 
accepted isolation, and had seen a doctor during the COVID-19 
period.

2.5.1. Anxiety.  We assessed anxiety using the Chinese version 
of 20-item Self-Assessment of Anxiety (SAS).[14,15] Each item was 
measured using a four-point Likert scale. The raw scores ranged 
from 20 to 80, and were converted to index scores by dividing 
the sum of the original scores by 80 and multiplying by 100. 
Potential scores ranged from 25 to 100. Scores from 25 to 49 
indicated healthiness, 50 to 59 indicated slight anxiety, 60 to 69 
indicated moderate anxiety, and ≥70 indicated severe anxiety.[16] 
The SAS proved to have good internal consistency, with a 
Cronbach’s alpha value of 0.86.[16] The scale has been widely 
used in the Chinese population and has shown good reliability 
and validity.[17] In this study, Cronbach’s alpha coefficients was 
0.88.

2.5.2. Depression.  Depression was assessed using the nine-
item Patient Health Questionnaire (PHQ-9).[18] It consisted of 
nine items, each scored from 0 to 4, with total scores ranging 
from 0 to 27. A total score ≥5 indicated that the individual 
was likely to be depressed.[19] The coefficient of the scale was 

D
ow

nloaded from
 http://journals.lw

w
.com

/m
d-journal by B

hD
M

f5eP
H

K
av1zE

oum
1tQ

fN
4a+

kJLhE
Z

gbsIH
o4X

M
i0hC

y
w

C
X

1A
W

nY
Q

p/IlQ
rH

D
3i3D

0O
dR

yi7T
vS

F
l4C

f3V
C

1y0abggQ
Z

X
dgG

j2M
w

lZ
LeI=

 on 11/10/2023



3

Liu et al.  •  Medicine (2022) 101:51� www.md-journal.com

0.89, indicating good internal consistency.[20] This scale has been 
widely used with Chinese samples, showing good reliability and 
validity.[9,21] Cronbach’s alpha coefficients was 0.91 in this study.

2.5.3. PTSD.  We assessed PTSD using the Chinese version 
of the 17-item PTSD Checklist-Civilian Version (PCL-C).[22,23] 
Each item was measured on a five-point scale, with potential 
total scores ranging from 17 to 85. A total score from 17 to 
37 indicated no apparent symptoms of PTSD, and a score >38 
indicated the existence of PTSD symptoms.[23] Yang revised 
the scale and demonstrated good validity and reliability.[23] 
Cronbach’s alpha coefficients was 0.96 in this study.

2.5.4. Self-efficacy.  Self-efficacy was assessed using the 
ten-item Chinese version of the General Self-Efficacy Scale 
(GSES).[24] The total score ranged from 10 to 40. A score of 10 
to 20 indicated a low level of self-efficacy, a score of 21 to 30 
indicated a moderate level of self-efficacy, and a score of 31 to 40 
indicated a high level of self-efficacy.[25] For Chinese university 
students, the internal consistency was 0.91.[26] This scale 
has been widely used in Chinese population with acceptable 
reliability and validity.[24] The Cronbach’s alpha coefficients was 
0.94 in this study.

2.5.5. Social support.  We assessed social support using the 
Chinese version of the 12-item Perceived Social Support Scale 
(PSSS).[15,27] It is used to measure the level of perceived support 
from various sources, such as family, friends, and others. Each 
item is measured from strongly disagree to strongly agree on 
seven levels (1–7 points). The total PSSS scores ranged from 12 
to 84. The total score ranges from 12 to 36 for low support, 
from 37 to 60 for intermediate support, and from 61 to 84 for 
high support.[28,29] The reliability and validity of the scale were 
good, the internal consistency coefficient of the total scale was 
0.88, and the retest reliability was 0.85.[27] The scale has been 
widely used in the Chinese population and has shown good 
reliability and validity.[30] Cronbach’s alpha coefficients was 
0.96 in this study.

2.5.6. Coping style.  We assessed coping style using the 20-item 
Self-Report Coping Scale (SCS).[31] The scale was divided into 
two dimensions. Item 1 to 12 measured active coping, and item 
13 to 20 evaluated negative coping dimensions. The scores of 1 
to 12 items are added up to obtain a positive response score, and 
the scores of 13 to 20 items were added up to obtain a negative 
response score. The two scores were then normalized and 
subtracted to obtain the coping trend scores. A coping tendency 
score greater than 0 indicated positive coping and a score of less 
than 0 indicated negative coping.[32] The retest coefficient of the 
scale was 0.89. Cronbach’s alpha for the internal consistency 
test was 0.90; Cronbach’s alpha of the positive response 
dimension was 0.89. Cronbach’s alpha for the negative response 
dimension was 0.78.[31] Cronbach’s alpha coefficients was 0.91 
in this study.

2.6. Statistical analysis

IBM SPSS Statistics 25 (IBM corporation, New Orchard Road, 
Armonk, NY) was used for the statistical analysis. We used 
multiple interpolations to replace the missing age data. First, 
we described individual characteristics; factors related to the 
COVID-19 pandemic; self-efficacy; social support; coping 
style; and the three key outcomes of anxiety, depression, and 
PTSD symptoms using descriptive statistics. Continuous and 
categorical variables are presented as mean (SD) and n (%), 
respectively. Second, to compare the differences in anxiety, 
depression, and PTSD between and among subgroups of dif-
ferent sociodemographics, COVID-19 related factors, self-effi-
cacy, social support, and coping style, we used an independent 
two-sample t test or analysis of variance (ANOVA). Third, 

Pearson’s correlation analysis was used to examine the rela-
tionships among the three key outcomes: self-efficacy, social 
support, and coping style. Finally, we used multiple linear 
regressions to explore the predictors of the three key outcomes. 
The F test method was used to test the whole hypothesis of the 
regression model, and a P value of less than .05 was considered 
statistically significant.

2.7. Ethical considerations

The ethical approval for this study was obtained from the Ethics 
Committee of the School of Medicine, Xiamen University (No. 
XDYX2020005). All participants were briefed about the study 
and asked to provide written informed consents. The partici-
pants’ information was completely confidential and served only 

Table 1

Participants’ sociodemographic characteristics (n = 2067).

Variable n % 

Gender
 � Male 469 22.7
 � Female 1598 77.3
Age (yr)
 � ≤25 1162 56.2
 � 26–35 643 31.1
 � 36–45 177 8.6
 � >45 85 4.1
Ethnicity
 � Han 1962 94.9
 � Minority 105 5.1
Education
 � Senior high school and below 164 7.9
 � Junior college 1069 51.7
 � Bachelor and above 834 40.3
Marital status
 � Unmarried 1458 70.5
 � Married 609 29.5
Family members
 � ≤2 153 7.4
 � 3–4 1407 68.1
 � ≥5 507 24.5
Personal monthly income
 � ≤¥3500 495 23.9
 � ¥3501–¥5000 490 23.7
 � ¥5001–¥8000 502 24.3
 � ¥8001–¥12,500 345 16.7
 � ≥¥12,501 235 11.4
Employment
 � Yes 1167 56.5
 � No 900 43.5
Working as a medical staff
 � Yes 801 38.8
 � No 1266 61.2
Exposure to Wuhan
 � Yes 62 3.0
 � No 2005 97.0
Traveled by public transports
 � Yes 407 19.7
 � No 1660 80.3
Experience of seeing a doctor
 � Yes 193 9.3
 � No 1873 90.7
Isolation
 � Yes 161 7.8
 � No 1906 92.2
Confirmed COVID-19 patients around
 � Yes 84 4.1
 � No 1983 95.9

COVID-19 = coronavirus disease 2019.
a¥1 = $0.14 (exchange rate on 5 October 2022).
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for the purposes of the study. The participants’ involvement was 
voluntary.

3. Results

3.1. Participant characteristics

A total of 2111 participants were recruited. After excluding 
questionnaires with incomplete or incorrect information, 2067 
(97.9%) valid questionnaires were used in the final analysis. 
As shown in Table  1, most of the participants were female 
(n = 1598, 77.3%), and more than half were ≥ 25 years old 
(n = 1162, 56.2%). As shown in Table 2, 449 (21.7%) partici-
pants reported low self-efficacy, 90 (4.4 %) reported lower social 
support, and 1085 (52.5%) reported negative coping. Severe 
anxiety occurred in 43 (2.0%) participants, and 699 (33.8%) 
were likely to have experienced depression. PTSD symptoms 
occurred in 368 (17.8%) participants.

3.2. Anxiety, depression, PTSD, and their risk factors

As shown in Table  3, statistically significant differences were 
found in anxiety, depression, and PTSD symptoms between and 
among all individual sociodemographic subgroups, COVID-19 
pandemic-related factor subgroups, and subgroups of self-effi-
cacy, social support, and coping style (P < .05).

Based on the Pearson product-moment correlation coeffi-
cient test, self-efficacy was negatively correlated with anxiety 
(r = −0.164, P < .01), depression (r = −0.250, P < .01), and 
PTSD symptoms (r = −0.199, P < .01). Social support was neg-
atively correlated with anxiety (r = −0.329, P < .01)), depres-
sion (r = −0.337, P < .01), and PTSD symptoms (r = −0.310, 
P < .01). Coping styles were negatively correlated with anxi-
ety (r = −0.409, P < .01), depression (r = −0.390, P < .01), and 
PTSD symptoms (r = −0.365, P < .01) (Fig. 1).

As shown in Table 4, sociodemographic characteristics and 
COVID-19 pandemic-related factors, including male, ethnic 
minorities, high educational levels, married/cohabiting, large 
family sizes, high personal monthly incomes, not being medical 
staff, those who were exposed to Wuhan, having been around 

confirmed COVID-19 patients, accepted isolation, having seen 
a doctor during the COVID-19 pandemic, low self-efficacy, 
low social support, and negative coping, were significant pre-
dictors of anxiety, depression, and PTSD during the COVID-19 
pandemic. These predictors accounted for 27.2%, 23.1%, and 
23% of the variance in anxiety (F = 65.1, P < .001), depression 
(F = 57.2, P < .001), and PTSD symptoms (F = 62.7, P < .001), 
respectively.

4. Discussion
This study investigated the predictors of anxiety, depression, 
and PTSD symptoms in Chinese population during the COVID-
19 pandemic. We found that more than 30% of the participants 
experienced depression and nearly 20% of them experienced 
anxiety and PTSD symptoms.

Previous studies indicated that there have been many problems 
with public mental health during the COVID-19 pandemic.[24] 
Long-term isolation, fear of infection, boredom, shortage of 
necessaries, insufficient information, economic loss, and reputa-
tion damage can be stressors during a pandemic.[33] In our study, 
participants with anxiety or depression developed PTSD symp-
toms more easily than normal population.[34] Anxiety, depres-
sion, and PTSD symptoms may impair people’s physical health, 
increase their burden, and hinder family harmony and social 
development.[35] Therefore, during the COVID-19 pandemic, it 
is important to pay attention to public mental health problems. 
We suggest conducting convenient and quick mental distress 
assessments on the population during the COVID-19 pandemic 
and providing effective preventive and mental intervention mea-
sures to people in need.

Gender, marriage, the number of family members, personal 
income, and level of education may act as important factors 
that related to psychological distress. Our findings showed that 
males were more prone to develop the distress than females. 
Recent studies that explored differences in mental health by 
gender often found that stress and anxiety rates are higher 
among women[36,37] which is inconsistent with our findings. The 
reason for this inconsistency may be the special role of males 
in the Chinese family, as men may take more responsibility 

Table 2

Descriptions of anxiety, depression, and post-traumatic stress disorder, self-efficacy, social support, coping styles (n = 2067).

Variable Category n (%) Mean (SD) 

Self-efficacy (GSES) Total  26.0 (6.6)
Lower 449 (21.7) 17.5 (2.8)
Average 1180 (57.1) 25.8 (3.1)
Higher 43 4(21.0) 35.3 (3.4)

Social support (PSSS) Total  62.4 (14.3)
Lower 90 (4.4) 25.1 (8.6)
Average 778 (37.6) 51.6 (5.7)
Higher 1199 (58.0) 72.1 (7.1)

Coping style (SCS) Total  0.0 (1.1)
Negative 1085 (52.5) -0.9 (0.5)
Positive 982 (47.5) 1.0 (0.7)

Anxiety (SAS) Total  42.1 (9.3)
Normal 1688 (81.7) 38.5 (4.7)
Mild 245 (11.9) 53.8(2.6)
Moderate 90 (4.4) 63.2(2.8)
Severe 43 (2.0) 73.9 (4.2)

Depression (PHQ-9) Total  4.6 (5.1)
Healthy 1368 (66.2) 1.6 (1.7)
Depressed 699 (33.8) 10.4 (4.2)

PTSD (PCL-C) Total  28.3 (12.0)
Negative 1699 (82.2) 23.6 (6.1)
Positive 368 (17.8) 49.6 (9.5)

GSES = General Self-Efficacy Scale, PCL-C = PTSD Checklist-Civilian Version, PHQ-9 = Patient Health Questionnaire, PSSS = Perceived Social Support Scale, PTSD = post-traumatic stress disorder, SAS = 
self-assessment of anxiety, SCS = Self-Report Coping Scale.
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Table 3

Comparison of anxiety, depression, and PTSD between and among subgroups of sociodemographics, COVID-19 related factors, self-
efficacy, social support, and coping styles (n = 2067).

 Anxiety (SAS) P value Depression (PHQ-9) P value PTSD (PCL-C) P value 

Gender
 � Male 44.9 (11.5) <.001 6.0 (6.1) <.001 32.2 (15.1) <.001
 � Female 41.3 (8.4)  4.1 (4.6)  27.1 (10.7)  
Age, yr
 � ≤25 41.6 (9.0) .001 4.6 (5.2) .047 27.9 (12.2) .123
 � 26–35 43.3 (10.0)  4.9 (5.1)  29.2 (12.3)  
 � 36–45 41.5 (9.1)  4.0 (4.5)  27.6 (10.6)  
 � >45 41.3 (8.0)  3.5 (3.7)  27.8 (10.3)  
Ethnicity
 � Han 41.9 (9.0) <.001 4.4 (5.0) <.001 27.9 (11.7) <.001
 � Minority 46.6 (13.0)  6.8 (6.4)  34.7 (15.6)  
Education
 � High school and below 45.2 (11.7) <.001 5.7 (6.3) <.001 31.7 (15.8) <.001
 � Junior college 40.9 (7.9)  4.1 (4.7)  26.9 (10.6)  
 � Bachelor and above 43.1 (10.2)  4.9 (5.2)  29.3 (12.6)  
Marital status
 � Unmarrieda 41.8 (9.0) .010 4.6 (5.1) .679 28.1 (12.1) .291
 � Marriedb 43.0 (9.9)  4.5 (4.9)  28.7 (11.8)  
Family members
 � ≤2 41.9 (9.5) .003 4.5 (5.0) .044 28.4 (12.6) .024
 � 3–4 41.7 (8.8)  4.4 (5.0)  27.8 (11.6)  
 � ≥5 43.3 (10.5)  5.0 (5.3)  29.5 (13.0)  
Personal monthly income
 � ≤¥3500 40.4 (8.2) <.001 3.9 (4.7) .001 26.1 (10.3) <.001
 � ¥3501–¥5000 41.9 (8.5)  4.4 (4.9)  27.9 (11.7)  
 � ¥5001–¥8000 42.6 (9.9)  4.7 (5.2)  28.9 (12.9)  
 � ¥8001–¥12,500 43.5 (10.3)  5.2 (5.4)  30.5 (13.2)  
 � ≥¥12,501 43.0 (9.9)  5.1 (5.1)  29.0 (11.8)  
Employment
 � Yes 43.0 (9.7) .001 4.7 (5.0) .289 28.7 (12.1) .050
 � No 41.0 (8.7)  4.4 (5.1)  27.7 (12.0)  
Working a medical staff
 � Yes 41.9 (8.3) .351 4.2 (4.5) .003 27.5 (10.6) .018
 � No 42.3 (9.9)  4.8 (5.4)  28.7 (12.9)  
Exposure to Wuhan
 � Yes 54.8 (14.7) <.001 10.3 (7.1) <.001 44.9 (17.6) <.001
 � No 41.7 (8.8)  4.4 (4.9)  27.7 (11.5)  
Traveled by public transports
 � Yes 43.8 (11.1) .001 5.6 (5.5) <.001 30.9 (13.4) <.001
 � No 41.7 (8.8)  4.3 (4.9)  27.6 (11.6)  
Experience of seeing a doctor
 � Yes 48.6 (12.6) <.001 7.7 (6.3) <.001 36.4 (15.3) <.001
 � No 41.4 (8.6)  4.2 (4.8)  27.4(11.3)  
Isolation
 � Yes 46.2 (12.4) <.001 6.6 (6.0) <.001 34.0 (15.3) <.001
 � No 41.8 (8.9)  4.4 (4.9)  27.8 (11.6)  
Confirmed COVID-19 patients around
 � Yes 54.7 (12.9) <.001 10.6 (6.7) <.001 43.6 (16.9) <.001
 � No 41.6 (8.7)  4.3 (4.8)  27.6 (11.3)  
Self-efficacy (GSES)
 � Lower 44.3 (8.6) <.001 6.1 (5.3) <.001 30.6 (12.0) <.001
 � Average 42.1 (9.6)  4.7(4.9)  28.8 (11.9)  
 � Higher 39.7 (8.5)  2.7 (4.5)  24.4 (11.5)  
Social support (PSSS)
 � Lower 48.1 (10.0) <0.001 7.5 (6.7) .001 33.8 (15.4) <.001
 � Average 45.1 (9.7)  6.3 (5.4)  32.0 (12.6)  
 � Higher 39.7 (8.2)  3.2 (4.2)  25.4 (10.4)  
Coping style (SCS)
 � Negative 45.4 (10.1) <.001 6.1 (5.7) <.001 31.9 (13.7) <.001
 � Positive 38.5 (6.6)  2.9 (3.5)  24.3 (8.2)  

Data are reported in mean (SD). P values were calculated by t test or ANOVA, as appropriate.
aUnmarried/Separated/Divorced/Widowed.
bMarried/Cohabitated.
GSES = General Self-Efficacy Scale, PCL-C = PTSD Checklist-Civilian Version, PHQ-9 = Patient Health Questionnaire, PSSS = Perceived Social Support Scale, PTSD = post-traumatic stress disorder, SAS = 
self-assessment of anxiety, SCS = Self-Report Coping Scale.
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in traditional family structures. Moreover, the anxiety scores 
of those who were married were higher than those who were 
unmarried, which may be because those who were married had 
more roles and responsibilities. Similarly, participants from 
large families faced greater family responsibilities.

We found that the higher the personal monthly income, 
the more likely participants were to experience the distress. 
Although COVID-19 has caused different levels of economic 
pressure on various groups of people, this phenomenon war-
rants further investigation. Also, more educated participants 
had higher depression scores. However, Schmitt et al found that 
the impact of quarantine on depressive symptoms was higher 
among individuals with lower levels of education.[38] Contrary 
to the conclusions of this study, further research is needed. 
Furthermore, our results showed that the depression scores 
of the non-medical group were higher than those of medical 
professionals. Medical staff may adopt different strategies to 
protect themselves and their family members from infections. 
Therefore, medical professionals are less likely to develop anx-
iety and panic than general population during the COVID-19 
pandemic.

Regarding COVID-19 pandemic-related factors, participants 
who had been exposed to Wuhan (2020), traveled by public 
transportation, seen a doctor, were surrounded by confirmed 
COVID-19 patients, or underwent isolation scored higher on 
anxiety, depression, and PTSD. Understandably, these partici-
pants were more likely to be exposed to infected or suspected 
patients and was thus more likely to worry about infection. 
Therefore, more attention should be paid to the mental distress 
of these high-risk groups.

There were moderate-to-strong correlations among self-ef-
ficacy, social support, coping style, and the distress. We found 
that participants with lower self-efficacy experienced higher 
anxiety, depression, and PTSD scores. The higher the perception 
of self-efficacy, the more confident the person is in dealing with 
the epidemic, the more positive the attitude, and the lower the 
probability of suffering from PTSD. Moreover, participants with 
problems with social support were relatively prone to experi-
encing mental distress. Lack of social support is one of the most 

important risk factors for the development and the maintenance 
of PTSD symptoms.[39] Inadequately perceived social support is 
a risk factor for sleep disturbance during the COVID-19 pan-
demic.[40] Our study and previous findings indicate the impor-
tance of providing adequate social and specific support during 
pandemics. Social distancing may interfere with physical and 
social interactions.

Furthermore, we found that participants with negative coping 
styles were more likely to experience mental distress. Previous 
studies have pointed out that negative coping style is a risk factor 
for PTSD,[41] which supports our research findings. Individuals 
who adopted negative coping styles were not as proficient as those 
with positive coping styles in the application of anti-epidemic 
knowledge and rational arrangements of daily life throughout 
the COVID-19 pandemic. Negative behaviors will also contrib-
ute to other health concerns, such as depreobesity.[8] Therefore, 
we encourage the public to actively seek social support, find pos-
itive meaning in daily life, and avoid negative behaviors.

Our study identified various significant predictors of anxi-
ety, depression, and PTSD symptoms among the general pub-
lic during the COVID-19 pandemic. We suggest integrating the 
power of educational, mental, medical, civil, and other related 
resources to establish sustainable community-based mental-sup-
port systems. Different mental assessments and interventions 
should be performed at different stages for different groups, 
especially for the aforementioned high-risk groups.

4.1. Limitations

This study recruited a large number of participants from various 
backgrounds. Several limitations could affect the interpretation 
of the study. First, self-report surveys had limitations, as mis-
interpretation of the questions could occur. Second, this study 
used nonrandom sampling based on an online survey, and the 
sample recruited in this study does not represent the entire pop-
ulation of China. Third, the predictors may differ in different 
countries, regions, and populations; therefore, extrapolation 
of the conclusions is limited. Further studies are required to 
address these limitations.

Figure 1.  Correlations among anxiety, depression, PTSD, self-efficacy, social support, and coping style (n = 2067). **There was a significant correlation at the 
level of .01 (two-sided). PTSD = post-traumatic stress disorder.
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5. Conclusion
Our study has provided evidence on the significant predic-
tors of mental stress (anxiety, depression, and PTSD symp-
toms) and their related predictors in Chinese adults during 
the COVID-19 pandemic using reliable and valid instruments. 
Policymakers should use strategies to improve the public’s 
mental health during the pandemic. Future studies are needed 
to build a high-risk group prediction model and examine the 
effects of multidisciplinary interventions that consider the 
various mental stress-related factors that have been identified 
in the improvement of people’s mental health nationally and 
worldwide.
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Table 4

Predictors of anxiety, depression and post-traumatic stress disorder (n = 2067).

Dependent variable Independent variable 

Unstandardized 
coefficients

Standardized coefficient β value t value P value 95% Confidence interval 
β 

value SE 

Anxietya (constant) 87.95 3.01 29.24 <.001 [82.05, 93.85]
Gender −1.13 0.44 −0.05 −2.58 .010 [−1.99, −0.27]
Ethnicity 1.44 0.82 0.03 1.77 .078 [−0.16, 3.04]
Marital status 1.18 0.41 0.06 2.87 .004 [0.37, 1.99]
Family members 0.24 0.14 0.03 1.65 .099 [−0.04, 0.52]
Personal monthly income 0.47 0.14 0.07 3.31 .001 [0.19, 0.75]
Exposure to Wuhan −5.37 1.15 −0.10 −4.67 <.001 [−7.63, −3.12]
Confirmed COVID-19 patients around −6.95 1.00 −0.15 −6.98 <.001 [−8.90, −5.00]
Isolation −1.53 0.68 −0.04 −2.23 .026 [−2.87, −0.19]
Experience of seeing a doctor −3.20 0.64 −0.10 −4.97 <.001 [−4.47, −1.94]
Coping style −4.69 0.38 −0.25 −12.40 <.001 [−5.44, −3.95]
Self-efficacy −0.67 0.30 −0.05 −2.25 .024 [−1.26, −0.09]
Social support −2.99 0.35 −0.19 −8.50 <.001 [−3.68, −2.30]

Depressionb (constant) 28.00 1.55 18.04 <.001 [24.96, 31.05]
Gender −0.57 0.25 −0.05 −2.26 .024 [−1.07, −0.08]
Education 0.37 0.17 0.05 2.16 .031 [0.03, 0.71]
Personal monthly income 0.30 0.08 0.08 3.80 <.001 [0.14, 0.45]
Exposure to Wuhan −2.30 0.64 −0.08 −3.59 <.001 [−3.55, −1.04]
Confirmed COVID-19 patients around −3.56 0.55 −0.14 −6.42 <.001 [−4.65, −2.47]
Isolation −1.04 0.39 −0.05 −2.68 .008 [−1.80, −0.28]
Experience of seeing a doctor −1.72 0.36 −0.10 −4.79 <.001 [−2.42, −1.02]
Whether a medical staff 0.68 0.23 0.07 3.01 .003 [0.24, 1.12]
Coping style −1.96 0.21 −0.19 −9.26 <.001 [−2.38, −1.55]
Self-efficacy −0.90 0.17 −0.12 −5.35 <.001 [−1.22, −0.57]
Social support −1.47 0.20 −0.17 −7.50 <.001 [−1.86, −1.09]

PTSDc (constant) 88.07 3.87 22.77 <.001 [80.49, 95.65]
Gender −2.01 0.58 −0.07 −3.47 .001 [−3.14, −0.88]
Ethnicity 2.79 1.08 0.05 2.58 .010 [0.67, 4.91]
Personal monthly income 0.79 0.18 0.09 4.40 <.001 [0.44, 1.14]
Exposure to Wuhan −7.74 1.53 −0.11 −5.06 <.001 [−10.74, −4.74]
Confirmed COVID-19 patients around −7.96 1.32 −0.13 −6.02 <.001 [−10.56, −5.37]
Isolation −2.59 0.91 −0.06 −2.85 .004 [−4.38, −0.81]
Experience of seeing a doctor −4.10 0.86 −0.10 −4.79 <.001 [−5.77, −2.42]
Coping style −4.75 0.50 −0.20 −9.42 <.001 [−5.73, −3.76]
Self-efficacy −1.46 0.40 −0.08 −3.68 <.001 [−2.24, −0.68]
Social support −3.05 0.47 −0.15 −6.54 <.001 [−3.97, −2.14]

aR2 = 0.276, adjusted R2 = 0.272, F = 65.1, P < .001.
bR2 = 0.235, adjusted R2 = 0.231, F = 57.2, P < .001.
cR2 = 0.234, adjusted R2 = 0.230, F = 62.7, P < .001.
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