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Summary

Objective: To explore the factors associated with depression in residents in the post-epidemic era of COVID-19.
Methods: A multi-stage stratified random sampling method was used to conduct a questionnaire survey among community
residents through self-designed questionnaires and self-rating depression scale (SDS). Multivariate logistic regression
analysis was performed on the influencing factors of depressive symptoms.
Results: A total of 1993 residues completed the survey of depression status. The incidence of depressive symptoms was
27.04%. The multivariate logistic regression analysis showed that female (odds ratio (OR): 6.239, 95% confidence interval (CI):
2.743–10.698), body mass index (BMI)>24 (OR: 2.684, 95% CI: 1.059–3.759) and drinking (OR: 1.730, 95% CI: 1.480–3.153) were
the risk factors for developing depressive symptoms. Married (OR: 0.417, 95% CI: 0.240–0.652), monthly income (3001–5000
yuan, OR: 0.624, 95% CI: 0.280–0.756; >5000 yuan, OR: 0.348, 95% CI: 0.117–0.625), ordinary residents (OR: 0.722, 95% CI:
0.248–0.924) and urban residents (OR: 0.655, 95% CI: 0.394–0.829) were the protective factors of depressive symptoms.
Conclusions: Under the post-epidemic era of COVID-19, depressive symptoms are still common among community
residents in China. Gender, BMI, drinking, marriage, monthly income and nature of personnel and residential area are
associated with the incidence of depressive symptoms.

Introduction

Since the World Health Organization (WHO) declared the novel
coronavirus pneumonia (COVID-19) epidemic as a public health
emergency of international concern, the COVID-19 epidemic
has caused varying degrees of impact on human physical and
mental health, and has become the biggest threat to global
health.1,2 Previous studies have shown that major economic

crises or natural disasters were often accompanied by an in-
crease in depression, anxiety, post-traumatic stress disorder,
substance abuse and suicide.3,4 A study of the general public’s
mental health during the COVID-19 outbreak found that more
than half of the respondents’ mental health was moderately to
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severely affected in the early stages of the outbreak and about
one-third of the respondents had moderate to severe anxiety
and depression symptoms,5 which decreased significantly
with the passage of time and the improvement of the epidemic
prevention and control.6 As the epidemic prevention and con-
trol in China has entered the stage of normalized stage, al-
though the severity of the epidemic has eased, it still restricts
residues’ daily life and travel.7 At the same time, the increased
prevention and control brought about by the local outbreak of
the COVID-19 has a continuous impact on the mental health of
residues, which has brought enormous pressure on the health
care system of World. Depression is a comprehensive disease
characterized by mental depression with low mood, slow
thinking, reduced mental activity, low self-esteem, negativity
and even suicidal tendencies and behaviors.8 According to the
WHO survey, in different regions or countries, the lifetime
prevalence of depression in adults ranges from 3.3% to 21.4%.9

Affected by COVID-19, studies have shown that the incidence
of depressive symptoms in various regions has increased sig-
nificantly, especially in developing countries, where the situ-
ation of patients with depression and the burden of disease is
becoming increasingly severe.10 However, the current research
on the impact of COVID-19 on mental health is mostly limited
to the first outbreak of the epidemic,11,12 and there are few
reports on the impact of normalized prevention and control of
the epidemic on the incidence of depressive symptoms in com-
munity residents.13 The anti-epidemic policies of different
countries have led to significant differences in the mental
health status of residents. Through household surveys, this
article investigated the occurrence of depressive symptoms
among residents under the post-epidemic era, and the influ-
encing factors were analyzed to provide scientific basis for ad-
ministrative departments to provide reasonable intervention
measures.

Materials and methods
Participants

From 26 July 2021 to 30 January 2022, a multi-stage stratified
cluster random sampling method was used to select two
streets in eight districts (counties) and three communities
(residential communities) were selected from each street
according to the population ratio. Residential population of
1008 households was investigated in total, and two residents
over 18 years old were randomly selected from each household
to complete the questionnaire. Inclusion criteria: (i) age �
18 years old; (ii) resident for 6 months and (iii) voluntarily agree
to participate in this survey. Exclusion criteria: (i) severe phys-
ical or mental illness; (ii) recent major stressful events and (iii)
other circumstances that cannot cooperate with the comple-
tion of the investigation. A total of 1993 community residents
completed the survey.

Questionnaire and evaluation criteria

The self-designed questionnaire and self-rating depression
scale (SDS) were used to investigate. The self-designed ques-
tionnaire includes: (i) General demographic information: gen-
der, age (years), education level, marriage, occupation, region,
body mass index (BMI) and personal monthly income (yuan),
etc. (ii) Lifestyle and health status: smoking, drinking, exercise,
chronic diseases (common chronic medical diseases diagnosed
by medical institutions, such as high blood pressure, diabetes,

stroke, etc.). SDS contains 20 items in total, of which 1, 3, 4, 7, 8,
9, 10, 13, 15 and 19 are positive scoring questions, each of which
is A, B, C and D scored according to 1, 2, 3 and 4; 2, 5, 6, 11, 12,
14, 16, 17, 18 and 20 are reverse scoring questions, and each
question A, B, C and D is scored according to 4, 3, 2 and 1. The
total score of each item is multiplied by 1.25 to get an integer as
the standard score. Less than 53 means no depressive
symptoms and �53 means depressive symptoms.

Investigation method and quality control

All participating investigators were organized for training, and

conduct consistency test with the Kappa value of 0.8 9 1–0.972.
Two deputy chief physicians were arranged to review the ques-
tionnaire. Questionnaires with logical errors or serious data
missing will be eliminated, and 5% of the negative question-
naires will be randomly selected for review.

Statistical analysis

SPSS 22.0 software was used for statistical analysis. The enu-
meration data were described in the form of rate, and v2 test
was used to conduct univariate analysis of each variable, and
variables with statistically significant were subjected to uncon-
ditional binary logistic regression analysis. The assignments of
independent variables are shown in Table 1. P< 0.05 was
considered to be statistically significant.

Results
Basic information

A total of 2016 residues from 1008 households completed the
questionnaires, 23 unqualified questionnaires were removed
and finally 1993 valid questionnaires were obtained, with an ef-
fective rate of 98.86%. Among them, men accounted for 38.89%
(775/1993) and women accounted for 61.11% (1218/1993), aged
18–95 years old, M¼ 36 years old. See Table 2.

Table 1. Assignments of variables related to logistic regression

Variable Assignment

Depressive symptoms 0¼no, 1¼yes
Gender 0¼male, 1¼ female
Age 0¼�30, 1� 30
Education level 0�high school, 1� college
Occupation 0¼ laid off or unemployed,

1¼on-the-job worker, 2¼professional
and technical personnel, 3¼ retired

Marital status 0¼unmarried, 1¼married,
2¼divorced or widowed

BMI 0¼�18.5, 1¼ 18.5–23.9, 2� 24
Monthly income 0¼�3000, 1¼ 3001–5000, 2� 5000
Personnel type 0¼anti-pandemic-related personnel,

1¼ordinary residents
Region 0¼ rural, 1¼urban
Chronic diseases 0¼no, 1¼yes
Exercise 0¼no, 1¼yes
Smoking 0¼no, 1¼yes
Drinking 0¼no, 1¼yes
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The incidence and univariate analysis of depressive
symptoms

The incidence of depressive symptoms was 27.04%. The uni-
variate analysis of depressive symptoms showed that there
were statistically significance between different gender, age,
education level, occupation, marital status, personnel type,
BMI, monthly income, region, chronic diseases, exercise and
drinking. See Table 2.

Analysis of the influencing factors of the incidence of
depressive symptoms

The statistically significant variables in the univariate analysis
results were subjected in the multivariate logistic regression
model, and the results showed that female, BMI> 24 and drink-
ing were risk factors for depressive symptoms; married, higher
monthly income, ordinary residents and urban residents were
the protective factors of depressive symptoms. See Table 3.

Discussion

The sudden outbreak of COVID-19 has brought an immeasur-
able impact on the normal lives of residues. With a series of
strict prevention and isolation measures for a long time during
the epidemic, the impact on the mental health cannot be
ignored. This study found that the incidence of depressive
symptoms among residents was 27.04%. Compared with the
results of a study on 192 020 ordinary Chinese residents from 31
provinces during the first-round outbreak of COVID-19 with the
morbidity rate of 31.2%,14 the depressive symptoms have
decreased to a certain extent for the reason that for those in the
non-core outbreak areas, the epidemic situation was in a state
of domestic spread, overseas imports have been basically con-
trolled and production and life have also recovered. The inci-
dence of depressive symptoms in this study was higher than
the incidence of depressive symptoms of residents in different
parts of the country under ordinary circumstances in China. For
example, the incidence of depressive symptoms in residents
over 16 years old in Sichuan Province was 22.2%15 and the inci-
dence rate of depressive symptoms in residents over 18 years
old in Shandong Province was 21.8%.16 Although there were dif-
ferences in the above survey results in different regions, it could
be seen that the normalized control of the epidemic was associ-
ated with the increase in the incidence of depressive symptoms,
and the mental health problems of residents are still more com-
mon under the post-epidemic era of COVID-19. Therefore, it is
still necessary to pay more attention to the mental health status
of residues under regular epidemic prevention and control of
COVID-19 to provide psychological intervention and social
support to residents with psychological distress in a timely
manner.

Women were found with more prone to depressive symp-
toms than men, which was similar to the survey results on the
prevalence of depression all over the world.17,18 Compared with
men, women are psychologically more vulnerable and more
sensitive to external stimuli. At the same time, women are
faced with dual pressures from work and family in China.
Under the post-epidemic era of COVID-19, a sharp increase in
family pressure make women more prone to depressive symp-
toms.17 Residues with higher BMI index were more prone to de-
pression than low BMI index, mainly because overweight and
obesity are associated with depression.19 Besides, overweight or
obese residues may be more prone to depressive symptoms due
to lifestyle changes during the epidemic prevention and con-
trol.20 We also found that drinking residents were more likely to
develop depressive symptoms than those who do not drink,
mainly due to the loneliness caused by epidemic prevention
and control leading to drinking. Although drinking can improve
the happiness of life index to a certain extent, frequent drinking
leads to more prone to depressive symptoms.21 Ordinary resi-
dues were less likely to suffer from depression than those

Table 2. Incidence and univariate analysis of depressive symptoms

Factors Total
number

Number of
depressive

symptoms (%)

v2 P

Gender 36.74 <0.05
Male 775 151 (19.48)
Female 1218 388 (31.86)

Age (years) 12.09 <0.05
�30 934 287 (30.73)
>30 1059 252 (23.80)

Education level 54.17 <0.05
�High school 656 246 (37.50)
�College 1337 293 (21.91)

Occupation 19.66 0.001
Laid off or
unemployed

237 142 (59.92)

On-the-job worker 902 302 (33.48)
Professional and
technical personnel

272 60 (22.06)

Retired 582 35 (6.01)
Marital status 8.67 0.04

Unmarried 467 188 (40.26)
Married 1321 264 (19.98)
Divorced or widowed 205 87 (42.44)

BMI
�18.5 266 82 (30.83) 16.47 <0.05
18.5–23.9 1023 146 (14.27)
>24 704 311 (44.18)

Monthly income (yuan)
�3000 476 299 (62.82) 45.26 <0.05
3001–5000 824 156 (18.93)
>5000 693 84 (12.12)

Personnel type 58.13 <0.05
Anti-pandemic-
related personnel

204 101 (49.51)

Ordinary residents 1789 438 (24.48)
Region 367.31 <0.05

Rural 562 323 (57.47)
Urban 1431 216 (15.09)

Chronic diseases 81.65 <0.05
No 1566 350 (22.35)
Yes 427 189 (44.26)

Exercise 21.38 <0.05
No 1169 271 (23.18)
Yes 824 268 (32.52)

Smoking 1.42 0.23
No 1455 404 (27.77)
Yes 538 135 (25.09)

Drinking 218.19 <0.05
No 1538 293 (19.05)
Yes 455 246 (54.07)
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related to epidemic prevention (medical workers, community
volunteers, cadres of village neighborhood committees, etc.),
which may cause epidemic prevention-related personnel to
face overloaded work, and at the same time, the wages and sal-
aries are not matched, and they cannot balance family and
work. The long-term and highly stressful epidemic prevention
work has brought enormous pressure to this group, making it
more prone to mental health problems.22,23,24

Compared with rural residents, urban residents were less
likely to develop depressive symptoms. It may be because urban
residents received more social support and family care, and the
epidemic prevention and control policies in urban maybe more
scientific, while rural residents had long-term high-intensity
physical labor and inconvenient medical care and layered pre-
vention and control policies may lead to the occurrence of de-
pressive symptoms, which was consistent with the results of
related reports.25 Residents with high incomes were less likely
to develop depressive symptoms. It may be due to that residues
with the higher personal income faced less economic pressure
under the normalized prevention and control of the epidemic,
and no significant impact on personal and family life, which
protect them away from depression and other negative emo-
tions. On the other hand, low-income residents were more
prone to depressive-like symptoms due to economic constraints
and instability caused by the normalized control of the epidem-
ic, as well as the lack of good coping strategies and social sup-
port for psychiatric symptoms.26 Being married was a protective
factor for mental health under the normalized prevention and
control of the epidemic.27,28 As one of the important sources of
social support, marriage plays a crucial role in coping with the
pressure of epidemic prevention and control. Besides, incom-
plete family structure will lead to psychological problems such

as emotional instability, impulsiveness, withdrawn, easy to pro-
duce negative emotions such as anxiety and apathy and diffi-
cult to adapt to the environment.

This study evaluated the incidence and influencing factors
of depressive symptoms in community residents under the
post-epidemic era of COVID-19; however, there were some limi-
tations: the sample size was relatively small and the psycho-
logical changes of residents during the prevention and control
period were not continuously and dynamically observed; the
psychological impact of other recent life emergencies had also
not been fully assessed; the occurrence of depressive symptoms
is influenced by multiple factors, of which genetic factors play a
major role, which was not covered in this article; this study
used a cross-sectional design, which did not provide strong evi-
dence of causation. In the future, the sample size should be
expanded and a longitudinal design should be adopted to fur-
ther explore the dynamic impact of normalized epidemic pre-
vention and control on depressive symptoms in Chinese
residents.

Conclusion

To sum up, under the post-epidemic era of COVID-19, the in-
cidence of depressive symptoms among community residents
in China has not decreased significantly with the passage of
time and scientific prevention and control measures. It is sug-
gested that although China has achieved certain results in
epidemic prevention and control, there are still certain social
problems to be solved in the long-term normalized epidemic
prevention work. The results of this study suggest that the
post-epidemic era of COVID-19, we should focus on women,
BMI> 24, drinking, unmarried or divorced, anti-pandemic-
related personnel, low-income and rural residents and active-
ly formulate relevant policies for the primary prevention of
depression, including targeted mental health education, rais-
ing awareness of depressive symptoms, carrying out targeted
interventions for high-risk groups with depressive symptoms
to strengthen attention, prevent recurrence and strengthen
the popularization of knowledge about the COVID-19
epidemic.
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Table 3. Multivariate logistic regression analysis of depressive
symptoms

Factors b Wald v2 OR (95% CI) P

Gender
Male 1
Female 3.267 123.402 6.239 (2.743–10.698) <0.001

Marital status
Unmarried 1
Married �0.126 2.490 0.417 (0.240–0.652) 0.004
Divorced or
widowed

�1.289 0.972 0.786 (0.218–1.540) 0.681

BMI
�18.5 1
18.5–23.9 0.567 2.653 1.288 (0.953–1.624) 0.340
>24 0.623 8.247 2.684 (1.059–3.759) 0.006

Monthly income
(yuan)
�3000 1
3001–5000 �0.223 2.206 0.624 (0.280–0.756) 0.007
>5000 �0.862 1.675 0.348 (0.117–0.625) <0.001

Personnel type
Anti-pandemic-
related personnel

1

Ordinary residents �0.798 13.075 0.722 (0.248–0.924) <0.001
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Rural 1
Urban 3.558 29.620 0.655 (0.394–0.829) <0.001
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Yes 0.207 0.186 1.730 (1.480–3.153) 0.009
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