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Abstract

Background: The fear of insecurity and uncertainty caused by the 2019 coronavirus disease (COVID-19), the
separation and loss of certain important relationships, and great changes in lifestyle have awakened strong
emotional responses, which may cause psychological problems in the general population. However, there is
little research on how people who pay attention to anxiety and depression cope with the negative psychological
impact during an epidemic or major disaster. This study aimed to identify what behaviors can effectively reduce
negative emotions during an epidemic.
Methods: From 1 February to 8 March 2020, we conducted a web-based survey and collected information on
general demographic data. Probable depression, anxiety symptoms, and coping behaviors were assessed with
the Patient Health Questionnaire-9, Generalized Anxiety Disorder-7, and self-made coping behaviors question-
naires.
Result: Among 17 249 responders, 7923 and 9326 completed assessments of depression and anxiety respectively,
and all responders completed the coping behaviors questionnaires. Our survey population showed a high preva-
lence rate of possible depression disorders (2746 of 7923, 34.66%) and anxiety disorders (5309 of 9326, 56.93%).
Compared with other groups, the elderly, women, people of lower education, and people with lower income
were more likely to suffer depression and/or anxiety. In terms of marital status, the cohabiting group showed
the highest rate of depression and/or anxiety. Among the careers, students and housewives were high-risk
groups suffering from depression and/or anxiety. After adjusting for social-demographic factors (e.g. age, sex),

Received: 22 April 2020; Revised: 15 June 2020; Accepted: 18 June 2020

C© The Author(s) 2020. Published by Oxford University Press on behalf of the West China School of Medicine & West China Hospital of Sichuan University.
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited.
For commercial re-use, please contact journals.permissions@oup.com

161

http://www.oxfordjournals.org
mailto:1025159956@qq.com
http://creativecommons.org/licenses/by-nc/4.0/
mailto:journals.permissions@oup.com


162 Fenfen Ge et al.

depression and anxiety were positively associated with self-injury, doing housework, and having sex or mas-
turbating, and negatively associated with singing, drawing, or writing, dating friends online, singing, attending
lectures, and doing yoga.
Conclusion: Our findings identified some spontaneous coping behaviors that can probably relieve the psycho-
logical impact of vulnerable groups during the COVID-19 epidemic.

Key words: depression; anxiety; behavior; COVID-19

Introduction

The 2019 coronavirus disease (COVID-19) has spread
globally, and the WHO defined COVID-19 as a pandemic
on 30 January 2020.1 As of 9 April 2020, 1 431 254 cases
of COVID-19 have been confirmed in over 110 countries
and regions, with a total death toll of 85 089. Many coun-
tries (e.g. China, Italy, and Germany) have taken unprece-
dented measures in an attempt to prevent quick spread
of the disease, specifically, lockdown, temporary closure
of schools/factories, and restriction of residents’ activi-
ties. These strategies have been shown to be effective
at reducing the spread of infectious diseases. However,
the rapid spread of the disease and unprecedented inter-
ventions have affected the lifestyle of the general pop-
ulation comprehensively and awakened strong negative
emotional responses.

Like other physical health problems, infectious dis-
eases (e.g. COVID-19, severe acute respiratory syndrome
(SARS)) also lead to some psycho-social problems. During
the SARS outbreak, higher stress levels, poor sleep, and
depressed mood were found among confirmed cases.2

About 23.04% of medical staff have been reported to suf-
fer anxiety during the COVID-19 outbreak.3 Besides the
most involved people (e.g. frontline responders and con-
firmed cases), the general population are also suffering
from psychological pressure, such as anxiety and depres-
sion.4 All round the world, many people are required
to stay at home, socially isolated to protect themselves
from being infected, resulting in distressed states.5

As more and more people work/study at home with
restricted social activities, the negative emotions experi-
enced by these individuals are being compounded.6 Pre-
vious studies found that elderly women with high lev-
els of education were more likely to perceive the threat
of SARS and suffer from anxiety.7 The ongoing COVID-
19 epidemic is causing strong emotional reactions, thus
identification of the general population who are at higher
risk of mental health issues would be timely.8 Facing a
sudden outbreak, individuals have had to change their
way of life and adopt appropriate behaviors to cope with
negative emotions (e.g. depression, anxiety). However,
there is currently no research in this area. In the present
study, our first aim was to identify characteristics of the
population who are most susceptible to psychological
problems. The second aim was to identify what behav-
iors could effectively reduce negative emotions among
those susceptible to depression and/or anxiety during
the epidemic.

Methods
Participants and procedures

Through use of online social media, WeChat, we
recruited participants with the Haola applet. The
research was approved by the Ethics Committee of
Sichuan University. The targeted group was Chinese
WeChat users aged ≥18 years, who represent about 76.9%
of the Chinese population in this age group. Data were
stored on the secure server of Sichuan University. We
conducted this web-based survey from 1 February to 8
March 2020. We collected general demographic informa-
tion, and assessed probable depression, anxiety symp-
toms and behaviors. Our survey was aimed at people
who worried about their psychological state. Probable
depression, anxiety symptoms, and coping behaviors
were assessed with the Patient Health Questionnaire-
9, Generalized Anxiety Disorder-7, and self-made coping
behaviors questionnaires. Of the 17 249 responders, 7923
and 9326 completed the questionnaires on depression
and anxiety, respectively, and all responders completed
the coping behaviors questionnaire.

Measures

Patient Health Questionnaire-9
For depression assessment, we used Patient Health
Questionnaire-9 (PHQ-9), which is a 9-item self-report
depressive symptoms scale.9 A score ≥10 is an indication
of a likely depression disorder.10,11 PHQ-9 has good reli-
ability and validity among the Chinese population.12,13

The Cronbach’s α value was 0.674 for PHQ-9.

Generalized Anxiety Disorder-7
We used the Generalized Anxiety Disorder-7 (GAD-7)
scale, which is a 7-item anxiety tool to assess anxiety
symptoms. A score ≥7 indicates a clinically significant
anxiety disorder.11,14 GAD-7 is well-validated according
to the DSM-IV diagnostic criteria and sensitive to gen-
eral population.15–18 Studies have shown that GAD-7 has
good reliability and validity in China.12,13 The Cronbach’s
α value is 0.713 for GAD-7.

Coping behaviors questionnaire
A self-constructed coping behaviors questionnaire was
designed to assess behavior during the epidemic, includ-
ing: Which of the following ways would you use to ease
your depression/anxiety? (1) Singing; (2) Self-injury; (3)
Drawing or writing; (4) Dating friends online; (5) Listening
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Table 1. Sample demographics by depression/anxiety status.

Characteristics Category Depression (n = 7923) P Anxiety (n = 9326) P

No Yes No Yes

Sex Male 1682 (72.2%) 649 (27.8%) 0.000 1748 (51.7%) 1631 (69.3%) 0.000
Female 3495 (62.5%) 2097 (37.5%) 2269 (38.2%) 3678 (30.7%)

Age (year) 18–24 1297 (73.9%) 458 (26.1%) 0.000 764 (34.1%%) 1476 (65.9%) 0.000
25–44 3130 (64.7%) 1708 (35.3%) 2199 (41.2%) 3132 (58.8%)
45–64 744 (56.6%) 571 (43.4%) 963 (59.2%) 664 (40.8%)
65+ 6 (40.0%) 9 (60.0%) 91 (71.1%) 37 (28.9%)

Education Lower secondary school 1949 (65.2%) 1039 (34.8%) 0.000 412 (39.1%) 642 (60.9%) 0.002
Junior school 998 (60.2%) 659 (39.8%) 545 (42.1%) 751 (57.9%)
Bachelors 1914 (67.9%) 905 (32.1%) 1661 (44.2%) 2093 (55.8%)
Masters 275 (67.2%) 134 (32.8%) 408 (47.5%) 451 (52.5%)
Doctorate 41 (82.0%) 9 (18.0%) 49 (51.0%) 47 (49.0%)

Marital status Single 1551 (58.8%) 1087 (41.2%) 0.000 1244 (36.7%) 2147 (63.3%) 0.000
Married 3230 (70.9%) 1327 (29.1%) 2481 (47.8%) 2704 (52.2%)
Cohabiting 116 (52.3%) 106 (47.7%) 91 (31.2%) 201 (68.8%)
Divorced 252 (54.7%) 209 (45.3%) 170 (43.0%) 225 (57.0%)
Widowed 28 (62.2%) 17 (37.8%) 31 (49.2%) 32 (50.8%)

Occupation Medical staff 896 (69.7%) 394 (30.3%) 0.000 673 (46.9%) 763 (53.1%) 0.000
Teachers 280 (61.5%) 175 (38.5%) 217 (39.9%) 327 (60.1%)
Students 451 (56.7%) 344 (43.3%) 367 (34.6%) 695 (65.4%)
Information technology (IT) 150 (58.6%) 106 (41.4%) 203 (38.3%) 327 (61.7%)
Retail business 622 (69.0%) 279 (31.0%) 574 (39.9%) 864 (60.1%)
Housewife 285 (56.9%) 216 (43.1%) 180 (35.3%) 330 (64.7%)
Civil servant 213 (63.6%) 122 (36.4%) 305 (45.4%) 367 (54.6%)
Farmers and workers 741 (73.7%) 265 (26.3%) 828 (52.7%) 743 (47.3%)
Financial practitioner/media 748 (65.2%) 399 (34.8%) 518 (43.0%) 687 (57.0%)
Other 791 (63.9%) 446 (36.1%) 152 (42.5%) 206 (57.5%)

Income (yuan/yr) 0–40,000 2027 (59.8%) 1364 (40.2%) 0.000 1288 (38.7%) 2037 (61.3%) 0.000
50,000–10,000 854 (68.9%) 385 (31.1%) 840 (46.3%) 976 (53.7%)
11,000–20,000 282 (75.6%) 91 (24.4%) 320 (51.9%) 297 (48.1%)
21,000–40,000 62 (74.7%) 21 (25.3%) 74 (53.6%) 64 (46.4%)
41,000–80,000 1915 (68.8%) 867 (31.2%) 1448 (43.5%) 1884 (56.5%)
>80,000 37 (67.3%) 18 (32.7%) 47 (48.0%) 51 (52.0%)

to music; (6) Watching TV or movie; (7) Writing diary; (8)
Doing housework; (9) Meditating; (10) Attending online
lectures or activities; (11) Online shopping; (12) Having
sex or masturbating; (13) Doing yoga. All answers were
coded as binary variables (0 = No; 1 = Yes).

Analysis

The analyses were done with R-software 3.6. ANOVA
analysis was used for comparisons between two groups.
Analyses were two-tailed with α = 0.05. Logistic regres-
sion analysis was conducted with depression/anxiety as
the outcome. Model 1 was not adjusted; Model 2 was
adjusted for sex, age, education, and income.

Results
Basic demographic characteristics

The prevalence rates of depression and anxiety were
34.66% (2746 of 7923) and 56.93% (5309 of 9326), respec-
tively. Compared to other groups for each characteristic,

the elderly, women, people of lower education, and those
with lower income were more likely to suffer depression
and/or anxiety. In terms of marital status, the cohabiting
group showed the highest rate of depression and/or anx-
iety. Among the careers, students and housewives were
high-risk groups suffering from depression and/or anxi-
ety (Table 1).

Association between negative psychological state
and behaviors

The associations between negative psychological state
and behaviors are shown in Fig. 1. After adjusting
for social-demographic factors (e.g. age, sex), depres-
sion was found to be positively associated with self-
injury (OR = 4.356), doing housework (OR = 1.595), and
having sex or masturbating (OR = 1.795). Depression
was negatively associated with singing (OR = 0.781),
drawing or writing (OR = 0.79), dating friends online
(OR = 0.800), listening to music (OR = 0.907), watching
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Figure 1. Association between negative psychological state and behaviors. (A) Anxiety and behaviors; (B) depression and behaviors.



Deal with the negative psychological impact of COVID-19 165

TV or movie (0.875), meditating (OR = 0.855), attend-
ing lectures (OR = 0.646), and doing yoga (OR = 0.458).
After adjusting for social-demographic factors (e.g. age,
sex), anxiety was positively associated with self-injury
(OR = 3.955), doing housework (OR = 1.74), and having
sex or masturbating (OR = 2.614). Anxiety was negatively
associated with singing (OR = 0.767), drawing or writing
(OR = 0.793), dating friends online (OR = 0.754), listening
to music (OR = 0.905), watching TV or movie (OR = 0.898),
attending lectures or activities (OR = 0.813), and doing
yoga (OR = 0.766). The detailed results of the unadjusted
model and adjusted model are given in Supplementary
Table 1.

Discussion

From our results, 34.66% of respondents reported mod-
erate and above depressive symptoms and 56.93% of
respondents reported mild and above anxiety symptoms.
According to the China Mental Health Survey, in 2013,
weighted 12-month prevalence of depressive disorders
was 3.6% and weighted 12-month prevalence of anxiety
disorders was 5.0%.19 This indicates that our report of
depressive and anxiety symptoms is higher than might
be expected. This could be explained by the following
three reasons: first, most of the individuals who chose to
answer the questionnaire were those who suspected that
they had psychological problems or were troubled by psy-
chological problems; second, we used self-assessment
questionnaires rather than structured interviews; third,
this could be an effect of the sudden outbreak of life-
threatening COVID-19 and the unprecedented measures
to combat the disease implemented by the government.
We found that women, the elderly, the housewives, peo-
ple who had lower levels of education or income, or peo-
ple whose marital status was cohabiting, had a higher
risk of suffering from depression and/or anxiety. It is
hard for elderly women with lower levels of education
to find jobs. A housewife usually relies on her hus-
band’s income. Such economic dependence and insta-
bility places these women at higher risk for depression
and anxiety. Fewer extra-familial social contacts and cer-
tain reproductive-related hormonal changes could fur-
ther increase the risk of depression and anxiety. It was
also noted that students were a susceptible popula-
tion for anxiety and depression during the pandemic.
This could be because most cities in China shut down
schools and chose to conduct online teaching. The sud-
den change in learning style and worries about academic
progression could have an adverse influence on the psy-
chological state of students.

Behaviors associated with lowered risk of
depression and/or anxiety

In this research, we found that yoga, singing, meditation-
based programs, chatting with friends online, and
attending online psychological lectures was associated

with a lower risk of depression and/or anxiety. Simi-
lar results were found in previous studies on depres-
sion20,21 and anxiety.22,23 However, we found that singing
helped relieve symptoms of depression and anxiety, but
listening to music did not. This phenomenon could be
explained in that compared to listening to music, singing
is an active expression of emotions rather than passive
acceptance. Previous studies indicated that singing alle-
viates depression and anxiety, improves health-related
life quality, and generates a feeling of social support and
well-being.24–26 Singing not only makes individuals feel
excited, but also activates the brain cortex, limbic sys-
tem, endocrine system, and nervous system.27

Why could these factors help to ease depression
and/or anxiety? What common and differential effects
did they have on depression and/or anxiety? Yoga,
singing, and meditation encourages the use of diaphrag-
matic breathing, which influences some important phys-
iological functions including deep and slow breath-
ing. Specifically, breathing control in yoga, singing,
and meditation is thought to recalibrate the auto-
matic nervous system through a shift towards an
advantage of the parasympathetic nervous system via
vagal stimulation.28 Yoga and meditation also affect
the hypothalamic-pituitary-adrenal responsiveness and
contribute to adaptions in endocrine secretion of sub-
stances including cortisol and adrenocorticotropic hor-
mones.29 Singing and chatting with friends online con-
tribute to gaining a sense of connectivity and belonging.
Besides, singing and online chatting were also found to
help develop resilience among individuals, building cop-
ing skills and confidence.30 Chatting with friends online
and attending online psychological lectures may reduce
the estrangement and loneliness caused by isolation.
And experienced experts or friends can share valuable
suggestions on how to cope with depression and anx-
iety. Besides, online chatting and online psychological
lectures require a small repertoire of uncertainty reduc-
tion, little interpersonal sophistication, and few polite-
ness strategies.

These alleviating behaviors also function by differ-
ent mechanisms. Yoga contributes to reduce subjective
stress perception among healthy adults and reduce lev-
els of plasma cortisol among individuals with depres-
sion.31 Singing can lead to a sense of well-being as
demonstrated by positive self-esteem, positive emotions,
declined aggression, and development of a sense of
mutuality.32,33 Meditation training allows one to rapidly
notice and break away from ruminative and pessimistic
thoughts (e.g. thinking repeatedly about the pandemic),
and recognize when the emotion is starting to change.34

Behaviors associated with increased risk of
depression and/or anxiety

Self-injury was described as “the deliberate injuring of
body tissue without conscious suicidal intent”.35 The
sudden outbreak of the epidemic actually acts as a stress.
When facing this stress, some may choose self-injury
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to release the negative emotion. In fact, self-injury can-
not relieve negative emotion, rather, it exacerbates this
trend. Previous study showed that self-injury can cause
significant psychological and physical harm to people.
On the one hand, it causes extra negative stress, for
example, an immediate decrease in a desired internal
state or an increase in an aversive state.35 On the other
hand, there is a possibility for people to conduct self-
injury repeatedly after the first try. Most importantly, it
leads to direct physical harm, which may develop into
suicide attempts.36

The current study found that doing housework is
associated with increased risk of depression and anxiety.
Compared to physical activities (e.g. yoga, running and
walking), housework tasks concentrate on the physiolog-
ical costs (e.g. energy expenditure) rather than muscu-
loskeletal load or physical relaxation. These energy costs
are relevant as they lead to fatigue and may amplify the
influences of housework.37 Garabiles’ study found that
fatigue has the highest strength in the depression net-
work structure, and this is common among Asian popu-
lations.38 However, the relationship between housework
and depression/anxiety should be considered in deeper
layers. Against the Chinese cultural background, women
usually spend more time on household activities than
men, which could explain why we found a higher risk
of depression/anxiety in women in this study.

Mental health implication

Considering the unpredictable end of the COVID-19 pan-
demic, our results will provide some effective guidance
for the general population who pay attention to psycho-
logical emotions or suffer from negative psychological
emotions, and have some clinical and policy implica-
tions. Firstly, it is necessary for mental health authori-
ties to identify high-risk groups based on basic charac-
teristics. For example, this result corresponds to previous
research that women were at higher risk of depression
and/or anxiety.39 Secondly, we found that doing yoga and
singing could help relieve depression and anxiety symp-
toms. Meditation could relieve depression symptoms but
not anxiety symptoms. However, there is growing evi-
dence to suggest that meditation has positive influences
on anxiety symptoms.21,40,41 Our observations may be
related to the short duration of the intervention with
fewer opportunities for assessment of the effects of med-
itation. Thus, meditation may be effective given as online
group meditation. Thirdly, self-injury and masturbation
may be associated with increased risk of negative emo-
tions. We can advise the general population how to deal
with negative emotions correctly through a network-
based mental health course. For example, by singing to
release emotions. Yoga can be good physical exercise (e.g.
improve cardiopulmonary function), and alleviate nega-
tive emotions at the same time. The results of this study
played an important role in guiding online psychological
intervention before and during the epidemic.42 We can
identify high-risk groups through basic characteristics

(e.g. gender, age, and education), and guide the general
population for emotional self-management via behav-
iors to lower the depression/anxiety risks (e.g. do yoga,
sing and meditation). In addition to self-management
of disturbed emotions through positive coping behav-
iors, how to organize mental health care for those peo-
ple who present psychiatric symptoms as a result of
the COVID-19 pandemic is also very important. On the
one hand, community-based and internet-based men-
tal health services should be integrated into the national
health system.42,43 On the other hand, mental health ser-
vices should be provided post-COVID-19 to prevent pos-
sible psychiatric disorders.44

Limitations

This research has some limitations. Firstly, there was
possible bias of the results caused by the sampling.
The Snowball sampling strategy allowed for additional
respondents, but it was likely that most of our respon-
dents were individuals who paid attention to mental
health and had negative emotions. Thus, the research
was not entirely representative of the general popula-
tion and possibly does not reflect the actual psycho-
logical state of the general population. Caution is war-
ranted in generalizing the findings to the general popula-
tion. In future, a random selection of the general popula-
tion is needed. Secondly, different yoga forms (e.g. Hatha
yoga, Yin yoga, Bikram yoga, Kundalini yoga) have dif-
ferent influences on physical and mental practices, but
we did not distinguish between these in this study. Simi-
lar bias existed with meditation, where we only recorded
whether the individuals meditated, not the details of the
duration or frequency of meditation. Thirdly, Moccia’s
study found that depression and anxiety in the COVID-
19 period may be mediated by temperamental and per-
sonality characteristics of the people. In other words,
specific affective temperament (e.g. cyclothymic, depres-
sion, and anxious temperaments) and attachment fea-
tures (e.g. need for approval) can predict the burden of
mental health.45 But we did not collect information on
temperamental and personality characteristics. Future
studies should take temperament and personality char-
acteristics into consideration.
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