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Mental health status of Chinese residents

during the COVID-19 epidemic
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Abstract

Background: To investigate the mental health status of Chinese residents during the epidemic of COVID-19, as well
as to identify the positive and negative factors and regulatory effect of negative cognitive processing bias on
mental health.

Methods: A total of 60,199 residents in China were surveyed via an internet-based survey containing a general
questionnaire, such as the self-rating depression scale, the state anxiety inventory, and the negative cognitive
processing bias questionnaire. An ordered multiple logistic regression analysis model was used to analyze the
collected data.

Results: The survey revealed mild, moderate, and severe depressive symptoms in 62.65, 11.33, and 6.14%
participants, respectively, and mild, moderate, and severe anxiety symptoms in 33.21, 41.27, and 22.99% participants,
respectively. Multiple logistic regression analysis showed that factors, such as female gender, being older than 55
years, high school education level, medical staff, marital conflicts, negative attention bias, rumination, and death
growth rate, positively affected depression and anxiety symptoms. The good family functionality, democratic
working atmosphere, and a myriad of social activities negatively affected the level of depressive and anxiety
symptoms.

Conclusion: Chinese residents exhibited a high prevalence of anxiety and depressive symptoms during the
epidemic. Thus, psychological interventions should focus on the vulnerable groups, and cognitive training should
focus on reducing the negative cognitive processing bias. This might be an effective way to alleviate the mental
stress of the general public during the COVID-19 pandemic.
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Background
In late December 2019, the 2019 coronavirus disease
(COVID-19) appeared in Wuhan City, Hubei Province,
China [1]. On January 30, 2020, the World Health
Organization (WHO) declared the COVID-19 epidemic
as a public health emergency of international concern
[2]. The number of confirmed cases and deaths is chan-
ging hourly and daily and can be tracked on the website
of National Health Commission of China [3]. According
to these numbers, the daily confirmed growth rate of
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cases and death growth rates reflect changes in the epi-
demic [4]. As of late February 2020, China had a total of
nearly 80,000 confirmed cases and nearly 3000 deaths,
thereby causing a large burden of morbidity and
mortality.
As a result of the rapidly increasing numbers of con-

firmed cases and deaths, Chinese residents have been ex-
periencing psychological problems, including anxiety
and depression [5]. The severity of COVID-19 infection,
the uncertainty of how to control the disease, and infor-
mation overload, can raise concerns among the popula-
tion [6]. In addition, with the implementation of
isolation policy, social activities have been drastically
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decreased, and the psychological stress has increased [7],
resulting in anger and loneliness [5]. The previous study
has shown that such challenges and stresses may lead to
common mental disorders [8]. Besides, cognitive factors
may affect public mental health and influence anxiety
and depression when facing the COVID-19 epidemic.
The diathesis-stress theory states that the interaction be-
tween external life events and individuals’ internal lives
leads to psychological problems [9]. The cognitive model
of depression postulates that depression symptoms are
maintained by negatively biased cognition, including
negative attention bias, negative memory bias, and ru-
mination [10–12]. The negative cognitive processing in-
fluences what people attend to, how they interpret new
information, and what they remember later in time, thus
exacerbating and sustaining the negative mood that typi-
fies depressive episodes [13, 14]. Research conducted
over the last 50 years supports this proposition [15, 16].
In addition, negative cognitive processing bias could also
negatively predict an individual’s mental health [17].
Therefore, this study assumed that the public’s mental
health was related to external factors such as epidemic
information, work environment, family conditions, and
social activities, and internal factors such as cognitive
processing.
Thus far, studies on depression and anxiety during

COVID-19 have primarily focused on the medical staff.
Only a few studies have examined the mental health of
ordinary residents. Some previous studies have pointed
out that the psychological impact caused by public
health emergencies, such as the severe acute respiratory
syndrome (SARS) epidemic in China in 2003 [18] and
the Middle East respiratory syndrome (MERS) epidemic
in 2012 [19, 20], may last for a long time and may bring
severe psychological trauma to the people [21].
This cross-sectional study explores the effect of vari-

ous factors on residents’ mental health under stress dur-
ing public health emergencies. It provides accurate
decision-making reference to the government depart-
ments with respect to the mental health of normal
people.

Methods
Participants
The current study used a snowball sampling approach to
distribute questionnaires online in Mainland China be-
tween 23 and 29 February 2020. The questionnaires
were distributed via WeChat, Tencent QQ, and other
public platforms. When participants completed the
questionnaire, they forwarded it to their own WeChat
circle of friends or other public platforms to expand the
sample size. Each IP address could only be used once.
The inclusion criteria were as follows: (1) 18–65-years-
old, (2) native Chinese residents able to complete the
questionnaires on the cellphone or computer, (3) in-
formed consent. The exclusion criteria were: (1) unable
to read correctly or use a computer or cellphone to
complete the questionnaires, (2) refused to participate in
the research.
In order to control bias, the questionnaires were ini-

tially distributed in the same number in each provincial
capital city. The daily sample size was based on a na-
tional survey experience, and the sample size was set to
be more than 1500 [22].
A total of 66,152 questionnaires were returned. On

February 26 and 27, only 5 individuals filled out the
questionnaire. Therefore, the data of these 2 days were
excluded. Five thousand nine hundred forty-eight ques-
tionnaires were excluded such due to missing data, in-
complete information, or extreme data. After deleting
these substandard responses, 60,199 valid questionnaires
were analyzed, with an effective rate of 91%.
The current study was approved by the Ethics Committee

of the First Affiliated Hospital of Chongqing Medical
University, China. All participants confirmed the informed
consent before answering the questionnaires.

Measures
Self-compiled descriptive characteristics questionnaire
Demographic data, work environment, family conditions,
and social activities were covered by 13 items, including
gender, age, education level, occupation, marital status,
family structure in childhood, whether the participant
was an only child, parenting style in childhood, whether
the participant lived with his parents until the age of 10,
number of close friends, the collective atmosphere in
work/school, the management style of work/school, and
social activities of last 2 weeks. According to Baumrind’s
research [23], parenting style in childhood was divided
into authoritarian, neglectful, permissive, and demo-
cratic. The management style of work/school was di-
vided into three most common types of leadership
styles, i.e., autocratic, laissez-faire, and democratic, as de-
fined by Kurt Lewin [24].

Depressive symptoms
The self-rating depression scale (SDS) [25] contained 20
items, and the design was based on the diagnostic cri-
teria for depression. The subjects rated each item using
a 4-point Likert scale based on how they have felt during
the past several days. The SDS’s raw sum score was 20–
80; however, the results were presented as the SDS
index, which is obtained by expressing the raw score
converted to a 100-points scale. The cut-off value of the
SDS standard score was 53, 53–62 for mild depressive
symptoms, 63–72 for moderate depressive symptoms,
and > 73 with severe depressive symptoms according to
the Chinese norm [26]. The Chinese version had good
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internal consistency reliability of the total scale (α =
0.86) [27]. The Cronbach’s α in the current study was
0.63.

Anxiety symptoms
The state anxiety inventory (SAI) is a scale from the
state-trait anxiety inventory [28], containing 20 items to
evaluate state anxiety under stress, using a 4-point Likert
scale. The total score ranged from 20 to 80, according to
the score boundaries: 20–39 without anxiety symptoms,
40–47 with mild anxiety symptoms, 48–54 with moder-
ate anxiety symptoms, and 55 ~ 80 with severe anxiety
symptoms. The Chinese version had good internal
consistency reliability of the total scale (α = 0.91) [29].
The Cronbach’s α in the current study was 0.68.

Negative cognitive processing bias questionnaire (NCPBQ)
NCPBQ is a 16-item self-report measure in Chinese,
used for assessing the negative attention bias, negative
memory bias, and rumination, using a 4-point Likert
scale (1 = not match; 4 = perfect match) [16]. An ex-
ample of an item is “I always remember my mistakes
clearly.” Higher total scores indicate negative cognitive
processing bias. It had good internal consistency reliabil-
ity of the total scale (α = 0.89) in college students’ nor-
mal population. The Cronbach’s α of the current study
was 0.84, and that of negative attention bias, negative
memory bias, and rumination was 0.78, 0.68, and 0.72,
respectively.

Confirmed growth rate and death growth rate
The confirmed growth rate was calculated as the ratio be-
tween the cumulative number of confirmed cases an-
nounced on the day and on the previous day to the
cumulative number of confirmed cases announced on the
previous day. The death growth rate was the ratio of the
difference between the cumulative number of deaths an-
nounced on the day and on the previous day to the cumu-
lative number of deaths announced on the previous day.
The number of confirmed cases and deaths was provided
by the National Health Commission of China [3].

Depressed group and anxiety group
According to the SDS scoring criteria, the participants
were divided into non-depressed, mild depressive symp-
toms, moderate depressive symptoms, and severe de-
pressive symptom groups. They were also divided into
non-anxiety, mild anxiety symptom, moderate anxiety
symptom, and severe anxiety symptom groups according
to the SAI scoring criteria.

Data analysis
The data were analyzed using software SPSS 23.0 and
SAS 9.4. Measurement data were expressed as mean ±
standard deviation (�x ± sd). The age data were divided
down by the maximum age, with every ten years as an
age group. Enumeration data were expressed by the
number of people (%). Pearson’s correlation coefficient
evaluated the correlation between the severities of de-
pressive and anxiety symptoms, and P < 0.05 on double
sides was considered to be statistically significant. The
analysis of the correlations between characteristics (gen-
der, age, education level, occupation, family structure in
childhood, whether the participant was an only child,
parenting style in childhood, whether the participant
lived with his parents until the age of 10, number of
close friends, the collective atmosphere in work/school,
the management style of work/school, and social activ-
ities of last 2 weeks) and anxiety or depressive symptoms
initially were assessed by the chi-square test. The corre-
lations between negative cognitive processing bias (nega-
tive attention bias, negative memory bias, and
rumination), confirmed growth rate, death growth rate,
and anxiety or depressive symptoms were initially
assessed by one-way analysis of variance (ANOVA). The
variables with P < 0.05 were entered in the ordered mul-
tiple logistic regression analysis models by the stepwise
method.

Results
General characteristics of the participants
The cohort included 34,418 (57.2%) females and 25,781
(42.8%) males among the 60,199 questionnaires, aged
18–65 (average: 34.66 ± 12.02)-years-old. The demo-
graphic characteristics of participants are shown in
Table 1.

Confirmed growth rate and death growth rate
According to the cumulative numbers of confirmed
cases and deaths of COVID-19 in China provided by the
National Health Commission of the People’s Republic of
China, we found that the confirmed growth rate fluctu-
ated between 0.28 and 0.85%. The death growth rate
fluctuated between 1.60 and 6.14% from February 23–29
(Fig. 1).

Prevalence of anxiety and depressive symptoms
The SDS standard score of all the participants was
58.31 ± 8.46 points; among them, 19.89% were non-
depressed, 62.65% were mildly depressed, 11.33% were
moderately depressed, and 6.14% were severely de-
pressed. The participants’ SAI score was 51.52 ± 7.52
points; 2.53% were non-anxious, 33.21% were mildly
anxious, 41.27% were moderately anxious, and 22.99%
were severely anxious (Fig. 2). The correlation ana-
lysis showed a significant positive correlation between
the severity of depressive and anxiety symptoms (r =
0.33, P < 0.001).



Table 1 Descriptive characteristics of the participants
(n = 60,199)

Variables Grouping N (%)

Gender Female 34,418 (57.17%)

Male 25,781 (42.83%)

Age (years) 18–25 17,858 (29.66%)

26–35 18,445 (30.64%)

36–45 10,345 (17.18%)

46–55 9864 (16.39%)

56–65 3687 (6.12%)

Education level Primary school 5585 (9.28%)

Middle school 1733 (2.88%)

High school 19,028 (31.61%)

Bachelor’s degree 31,098 (51.66%)

Master’s degree or
above

2755 (4.58%)

Occupation Worker 10,001 (16.61%)

Farmer 3615 (6.01%)

Soldier 5262 (8.74%)

Medical staff 9153 (15.20%)

Teacher 7396 (12.29%)

Cadre 3777 (6.27%)

White collar 12,106 (20.11%)

Other 8889 (14.77%)

Family structure in
childhood

Two parents 42,116 (69.96%)

One parent 10,742 (17.84%)

Other 7341 (12.19%)

Only child in the family No 12,051 (20.02%)

Yes 48,148 (79.98%)

Parenting style in
childhood

Authoritarian 28,396 (47.17%)

Neglectful 2546 (4.23%)

Permissive 17,706 (29.41%)

Democratic 11,551 (19.19%)

Living with parents
before 10-years-old

Yes 34,581 (57.44%)

No 25,618 (42.56%)

Number of close friends None 6199 (10.30%)

1–2 21,791 (36.20%)

> 3 32,209 (53.50%)

The collective atmosphere
in work/school

Peace and tranquility 19,135 (31.79%)

Occasional quarrels 33,570 (55.77%)

Frequent quarrels 7494 (12.45%)

The management style
of work/school

Autocratic 45,270 (75.20%)

Laissez-faire 2349 (3.90%)

Democratic 12,580 (20.90%)

Marital status Unmarried 12,530 (20.81%)

Married 29,299 (48.67%)

Divorced 10,652 (17.69%)

Table 1 Descriptive characteristics of the participants
(n = 60,199) (Continued)

Variables Grouping N (%)

Remarried 6265 (10.41%)

Widowed 1453 (2.41%)

Social activities of last 2 weeks 0–2 22,790 (36.48%)

3–5 17,003 (28.24%)

6–8 8366 (13.90%)

> 9 12,040 (20.00%)

Investigation date February 23 9642 (16.02%)

February 24 6598 (10.96%)

February 25 6783 (11.27%)

February 28 27,148 (45.10%)

February 29 10,028 (16.66%)

Jiang et al. BMC Psychiatry          (2020) 20:580 Page 4 of 14
Analysis of related factors of anxiety and depressive
symptoms
Single-factor chi-square test results showed significant
differences in the ratio of different degrees of depressive
symptom and the ratio of different degrees of anxiety
symptom with respect to gender, age, education level,
occupation, family structure in childhood, whether the
participant was an only child in the family, parenting
style in childhood, whether the participant lived with
parents until the age of 10, a number of close friends,
collective atmosphere in work/school, the management
style of work/school, marital status, and social activities
of last 2 weeks (P < 0.001). The one-way analysis of vari-
ance results showed significant differences in the scores
of negative attention bias, negative memory bias, rumin-
ation, confirmed growth rate, and death growth rate as-
sociated with different degrees of depressive and anxiety
symptoms (P < 0.001).
In the ordered multiple logistic regression model of

depressive symptoms, all the factors were correlated
with the severity of depressive symptoms, except for
the following factors: being the only child in the fam-
ily, education level at master’s degree or above, white-
collar, neglectful or permissive parenting style in
childhood. Negative attention bias, rumination, con-
firmed growth rate, and death growth rate had posi-
tive effects on the severity of depressive symptoms. In
contrast, negative memory bias had a negative effect
on the severity of depressive symptoms (Table 2). In
the ordered multiple logistic regression model of anx-
iety symptoms, all the factors were correlated with
the severity of anxiety, except the confirmed growth
rate, teacher, other jobs, having 1–2 close friends, the
laissez-faire management style of work/school. Nega-
tive attention bias, negative memory bias, rumination,
and death growth rate had positive effects on the se-
verity of anxiety symptoms (Table 3).



Fig. 1 Confirmed growth rate and death growth rate of COVID-19 in China during the study
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Discussion
Our web-based cross-sectional study identified a signifi-
cantly high prevalence of anxious and depressive symp-
toms in Chinese residents during the COVID-19
outbreak. China Mental Health Survey (CMHS) con-
ducted a cross-sectional epidemiological survey in 2019,
which revealed that 3.6% of Chinese adults had depres-
sive disorder symptoms, while 5.0% had anxiety [30].
The current study suggested that depression and anxiety
symptoms rapidly increased when a major infectious dis-
ease occurred. Chinese residents showed a higher level
of anxiety than depression; these factors were positively
correlated. These findings were consistent with the pre-
vious study, which suggested that individuals with anx-
iety were prone to depression, and depressed people
tend to be anxious [31]. Owing to the isolation policy,
the social activities of the residents were markedly re-
duced. The lack of social activities led to a higher level
of anxiety and depressive symptoms. Social activity is an
essential way of sharing interest and socializing with fa-
miliar people. Frequent participation in social activities
has been proven to be associated with decreased depres-
sive symptoms [32].
The death growth rate and the confirmed growth rate

of COVID-19 reflect the severity of the epidemic. During
our survey, the volatility trends of death growth rate and
confirmed growth rate were not identical. Strikingly, the
confirmed growth rate had a greater effect on depression
severity, and only the death growth rate could positively
affect the anxiety levels. During the pandemic of
COVID-19, people could seek information from official
channels to stay informed about the situation. Due to
the transmission of COVID-19 and the continuous
adjustment of diagnosis and treatment programs, the
fluctuation of epidemic data may cause fluctuations in
the public’s psychological pressure.
Male respondents showed a significantly lower level of

depressive and anxiety symptoms than their female
counterparts. This phenomenon is consistent with previ-
ous research, which concluded that women are much
more susceptible to stress and more likely to develop
higher psychological distress during the COVID-19 out-
break than men [33]. This may be explained by the fact
that women have the social role of the lead caregivers in
their family and occupational environments, making
them more sensitive to stress than their male counter-
parts; however, this premise needs to be further
researched. Additionally, individuals between 56- and
65-years-old presented more severe depressive and anx-
iety symptoms than other age groups. Studies and re-
ports showed a relatively low incidence risk of COVID-
19 for young people but a very high mortality risk for el-
ders [34, 35].
The results also showed that education level and occu-

pation were related to depression. People with a high
school diploma were prone to develop severe depressive
and anxiety symptoms compared to others. The educa-
tion level may be related to the acquisition and identifi-
cation of epidemic information; yet, this needs to be
further investigated.
During the outbreak, the medical staff had a higher

level of depression and anxiety than individuals from
other occupational sectors because they had to face a
heavier workload and were at direct infection contact
with patients infected with COVID-19. These pressures
could be internalized, resulting in depression and anxiety



Fig. 2 A number of people with different depression and anxiety degrees
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[36]. Collective atmosphere and management style are
critical factors that affect mood at work or school. Our
results showed that occasional quarrels were more ef-
fective than peace, tranquility, and frequent quarrels in
decreasing anxiety, while democratic management was
the best approach for reducing anxiety and depression.
An egalitarian and relatively free working atmosphere
can increase people’s enthusiasm for work and help to
cope with stress. In contrast, a bad work atmosphere is
related to depression and anxiety in the working popula-
tion [37]. Also, friendship is a protective factor for men-
tal health when facing stress [38], which can decrease
anxiety levels.
The family was another aspect that affects anxiety

and depressive symptoms during the COVID-19 out-
break. Living with two parents led to lower depres-
sion than living with other groups. Having sisters or
brothers and not being the only child in the family
could decrease anxiety. The democratic parenting
style and living with parents until the age of 10 years
of age were also conducive to the epidemic’s re-
sponse. Good family functionality was negatively cor-
related to stress and depressive symptoms [39].
Marital status also reflected the family situation.
Compared to unmarried people, divorced people were
more likely to be depressive. Intriguingly, job, and in-
come were rapidly reduced while marital conflicts
increased during the isolation period, which may be
associated with the risk of depression [40].
Negative cognitive processing bias, especially negative

attention bias and rumination, had a negative role in
regulating people’s mental health. People with negative
attention, tending to reports such as death and con-
firmed cases, could easily succumb to negative stimuli.
Lacking attention flexibility that engages with positive
information and disengages from salient negative infor-
mation might cause the failure of adaptive emotion
regulation processes [41]. The rumination refers to the
repeated thinking and analysis of negative emotions and
feelings, which affects the onset of depression [42]. Indi-
viduals with ruminant traits are likely to be immersed in
depression and anxiety and cannot extricate themselves
because of the overwhelming news reports that have
already created a repressive emotional atmosphere.
Negative memory bias means a tendency to recall over-
general memory and more negative memory than nor-
mal subjects, which has been regarded as an important
risk factor for the emotional disorder [43]. People with
this bias might recall negative information about a simi-
lar situation during the SARS epidemic. Abstract mem-
ory lacks concrete detail and tends to classify
coronavirus as a disaster, thus resulting in enhanced
anxiety. Individuals with negative cognitive processing
bias tend to pay more attention to negative information,
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continue to ruminate on negative emotions, and make
negative explanations for events’ results, thereby affect-
ing their mental health [17].
Since January 2020, the National Health Commission

of China has published several guidelines for emergency
psychological crisis intervention, established psycho-
logical assistance hotlines, and providing online mental
health education for the COVID-19 epidemic [44, 45].
All these measures contributed to easing the public psy-
chological disturbance and psychological harm. Based on
the findings of the current study, we generated the fol-
lowing recommendations: (1) focus should be placed on
the vulnerable groups, such as the elderly, women, med-
ical staff, and high school educated people; the focus
should also be placed on people’s family situation and
social activity; (2) provide information on COVID-19
prevention, treatment, control for the public, avoid the
release of false information, and the spread of rumors;
(3) use cognitive training to reduce mental distress,
focus more on individuals with high negative cognitive
processing bias, encourage and teach them to use emo-
tion regulation strategies, and separate attention from
negative emotions when they feel anxious or depressive,
in order to maintain and promote their mental health;
(4) provide authoritative psychological evaluation proce-
dures and online psychotherapy to prevent further men-
tal health problems.
The present study has several limitations. First, this

study used the method of cross-sectional design, this it
is not possible to make causal inferences. Second, the
study was limited to an online survey, which may lead to
selection bias. We might overestimate the ratios of anx-
iety and depressive symptoms because people who vol-
untarily choose to participate in the survey might be
more aware of their mental health issues than those who
did not participate. Third, due to the web-based study
design, we could not control the origin of the partici-
pants’ regions and guarantee the sample’s representative-
ness, which might affect the research results.
Conclusions
In this study, we assessed Chinese residents’ mental
health status during the COVID-19 outbreak and identi-
fied the related risk factors for anxiety and depressive
symptoms. The elderly, females, medical staff, and
people with high school education were at higher risk of
developing psychological issues. Negative cognitive pro-
cessing bias had a negative role in regulating mental
health. Psychological interventions should focus on vul-
nerable groups. Moreover, cognitive training that focuses
on reducing negative cognitive processing bias might
help alleviate the general public’s mental stress during
the COVID-19 pandemic.
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