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Abstract

Background: Since the outbreak of Coronavirus Disease 2019 (COVID-19) in December 2019, community non-
medical anti-epidemic workers have played an important role in the prevention of COVID-19 in China. The present
study aimed to assess sleep quality and its associated factors among community non-medical anti-epidemic
workers.

Method: A survey was conducted using anonymous online questionnaire to collect information from 16 March
2020 to 24 March 2020. A total of 474 participants were included, with a 94.23% completion rate. The questionnaire
contained demographic data, physical symptoms, and contact history with COVID-19. The researchers assessed
perceived social support by the Multidimensional Scale of Perceived Social Support (MSPSS), assessed perceived
stress by the Perceived Stress Scale (PSS), and measured sleep quality by the Pittsburgh Sleep Quality Index (PSQI)
questionnaire.

Results: Among the participants, 46.20% reported poor sleep quality. A binary logistic regression revealed that
having educational background of junior college or above, being a member of the police force, having contacted
individuals with confirmed or suspected COVID-19 infection, having chronic disease(s), having illness within 2 weeks,
and having high or moderate perceived stress were significant factors associated with an increased risk of poor
sleep quality.

Conclusion: Demographic factors, physical symptoms, history of contact with COVID-19, and perceived stress are
significantly associated with poor sleep quality of community non-medical anti-epidemic workers. Thus, targeting
these factors might be helpful in enhancing sleep quality of community workers.

Keywords: Sleep quality, Community non-medical anti-epidemic workers, COVID-19, Wuhan

© The Author(s). 2021 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.

* Correspondence: 13647226126@163.com; 00300469@whu.edu.cn
†Guanglin Si, Yi Xu, Mengying Li and Yuting Zhang are authors contributed
equally to this manuscript and were listed as co-first authors.
3Huangpi District People’s Hospital, Wuhan 430300, China
1School of Health Sciences, Wuhan University, Wuhan 430071, China
Full list of author information is available at the end of the article

Si et al. BMC Public Health         (2021) 21:1270 
https://doi.org/10.1186/s12889-021-11312-8

http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-021-11312-8&domain=pdf
http://orcid.org/0000-0002-8190-6060
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:13647226126@163.com
mailto:00300469@whu.edu.cn


Background
Since the outbreak of Coronavirus Disease 2019
(COVID-19) in December 2019, around the world, the
disease’s social consequences of mass confinement at
home have caused much stress [1, 2]. The community
anti-epidemic workers, both medical and non-medical
workers, have played an important role in the
community-based prevention of COVID-19 in China.
The non-medical workers mainly participated in “popu-
lation mobility control” and “community digital manage-
ment”. For example, the workers collected basic
information about residents in a door-to-door way,
shifted patients with restrictions on the access to each
community, and delivered living supplies to residents
who were home-quarantined [3, 4]. However, in accord-
ance with the reports on anti-epidemic nurses during
COVID-19 and MERS-CoV [5, 6], continuous working
under stressful circumstances for many hours and man-
aging potential health risks could have a major influence
on the mental health and sleep quality of non-medical
anti-epidemic workers [7].
The existing literature regarding associations among

individuals’ stress, social support, and health outcomes
indicates the potential influence of moderating factors
[8]. The community non-medical anti-epidemic workers
are exposed to working environments with low resources
and high working demands, high stress, and greater
physical and psychological stress, which can adversely
affect their health status and sleep quality. Sleep is an
important determinant of health, and it is essential for
the maintenance of physical and mental health [9]. Sleep
disturbance can lead to poor concentration and finances
[10] and may increase individuals’ morbidity and mortal-
ity [11]. Good sleep quality can help improve immunity
against viral infection [12]. Therefore, it is important for
researchers to study modifiable factors that are associ-
ated with sleep quality.
Recent studies on the epidemic of COVID-19 have

been concentrated on clinical epidemiology, prevention,
and treatment [13–15]. Few researchers have investi-
gated the sleep quality and other mental-health related
issues of community non-medical anti-epidemic workers
during the epidemic of COVID-19. Therefore, we con-
ducted the present study to close this gap and better
understand sleep quality among community non-
medical anti-epidemic workers and relevant factors in
Wuhan, China.

Method
Participants and procedure
The survey was conducted from 16 March 2020 to 24
March 2020 by anonymous online questionnaires. The
convenience-sampling method was used. The re-
searchers randomly selected 15 communities in Wuhan,

China. Considering the scale of each community, the re-
searchers selected 30 members for each. The sample size
was amplified according to the inefficiency of 10%, and
the final expected sample size was 495. The inclusion
criteria and exclusion criteria were as follows: (a) Inclu-
sion criteria: (1) The worker had at least 1 month’s ex-
perience in anti-epidemic work. (2) The worker had not
suffered from mental illness and had not been stimu-
lated by major adverse life events. (3) The worker was
willing to participate in the survey. (b) Exclusion criteria:
(1) The worker had less than 1 month’s experience in
anti-epidemic work. (2) The worker was a shift worker.
(3) The worker was unwilling to participate in the
survey.
A total of 503 community non-medical anti-epidemic

workers in Wuhan, China, participated in the survey.
After excluding the questionnaires with repeated filling
(ID and basic information are completely consistent) or
suspected false answers, the study finally included a total
of 474 valid samples, with a 94.23% completion rate.

Instrument
The structured questionnaire comprised of six areas: (1)
Demographic variables, including sex, age, educational
background, marital status, occupation, and work experi-
ence. (2) Contact with an individual with confirmed or
suspected COVID-19 infection. (3) Health-related fac-
tors, including chronic disease and illness within 2
weeks. Chronic disease was evaluated through the par-
ticipant’s response (“yes” or “no”) to the question “if you
have been diagnosed with diabetes, hypertension, heart
disease, arthritis, migraine, asthma, thyroid disease, heart
disease, thrombosis, bronchitis/emphysema, osteopor-
osis, cancer, stomach/peptic ulcer, cerebrovascular dis-
ease or other major physical diseases”, which was similar
to what Scott described in a previous study [16]. The
present researchers defined illness within 2 weeks as
acute sickness lasting for the past 2 weeks. (4) Perceived
social support, measured by the Multidimensional Scale
of Perceived Social Support (MSPSS), which was devel-
oped by Zimet et al. in 1990 [17]. The MSPSS scale
comprised of 12 items, which are rated on a seven-point
scale (1 = very strongly disagree, 7 = very strongly agree).
The total perceived social support score was obtained by
summing the responses to each item, and a total MSPSS
score < 32 indicated serious perceived social support
problems, a score ≥ 32 and < 50 indicated some perceived
social support problems, and a score > 50 indicated no
perceived social support problem. The Chinese version
of the MSPSS has demonstrated good reliability and val-
idity [18]. (5) Perceived stress, measured by the Per-
ceived Stress Scale (PSS), which was developed by
Cohen et al. in 1983 [19]. The PSS scale comprised of 10
items with a five-point rating scale (0 = never, 4 =
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always), and the total score of PSS ranged from 0 to 40.
A total PSS score > 19 indicated high perceived stress, a
total score > 13 and ≤ 19 indicated moderate perceived
stress, and a total score ≤ 13 indicated low perceived
stress. Previous researchers had examined the Chinese
version of the PSS and documented favorable results
[20]. (6) Sleep quality, measured by the Pittsburgh Sleep
Quality Index (PSQI) questionnaire, which was devel-
oped by Buysse et al. in 1989 [21]. The PSQI scale com-
prised of seven dimensions: subjective sleep quality,
sleep latency, sleep duration, habitual sleep efficiency,
sleep disturbance, use of sleep medication, and daytime
dysfunction. Each dimension was scored on a scale from
0 to 3, with a total score ranging from 0 to 21. The
Chinese version of the PSQI has good reliability and val-
idity in the Chinese population [22]. According to a pre-
vious study [21], a total PSQI score ≤ 5 indicated good
sleep quality, and a total score > 5 indicated poor sleep
quality.

Statistical analysis
The present researchers conducted all data analysis by
using SPSS version 20.0 (IBM Corp., Armonk, NY,
USA). Data were presented by frequencies and percent-
ages. Chi-squared tests were used to examine the rate of
poor sleep quality in different groups and to choose in-
dependent variables for a binary logistic regression ana-
lysis. Independent variables with p < 0.05 were included
in the binary logistic regression analysis (Forward: LR).
Finally, the present study identified variables that had a
significant association with poor sleep quality on the
basis of odds ratio (OR) and 95% confidence interval
(95% CI). The independent variables included sex, age
category, marital status, educational background, occu-
pation, work experience, contact with individuals with
confirmed or suspected COVID-19 infection, chronic
disease, illness within 2 weeks, perceived social support,
and perceived stress. The dependent variable was sleep
quality. All variables were treated as categorical factors,
and p < 0.05 (two-sides) was considered as statistically
significant.

Results
Participant characteristics
Of the participants, 63.71% were male, and 36.29% were
female. Ages ranged from 20 to 65 years with an average
of 38.94 ± 10.18 years. The percentage of participants
whose educational background was junior college or
above was 73.42%. The percentage of participants who
were married was 68.14%. The percentage of participants
who had at least 10 years of work experience was
35.44%. A majority of participants were in the police
force (81.01%). A majority of participants did not report
a problem with social support (83.76%). Almost half of

the participants (48.95%) perceived their stress level as
low. Furthermore, the percentage of participants who
had contact with the individuals with confirmed or sus-
pected COVID-19 infection was only 16.24%. About a
quarter of the participants had one or more chronic dis-
eases (25.53%). Less than a third of the participants had
an illness within 2 weeks (28.06%) (Table 1).

Group comparison of sleep quality
The results of the chi-square test are shown in Table 1.
Educational background (p = 0.000), occupation (p =
0.021), work experience (p = 0.037), contact with individ-
uals with confirmed or suspected COVID-19 infec-
tion(p = 0.002), chronic disease (p = 0.000), illness within
2 weeks (p = 0.000), and perceived stress (p = 0.000) were
all associated with sleep quality; participants with educa-
tional background of junior college or above, members
of the police force, participants with at least 10 years of
work experience, participants who had contacted with
individuals with confirmed or COVID-19 infection, par-
ticipants who had chronic disease, participants who had
been ill within 2 weeks, and participants with high per-
ceived stress were more likely to report poor sleep
quality.

Factors associated with sleep quality
The present researchers included all significant variables
in the binary logistic regression analysis. As Table 2
shows, after adjusting for education level, occupation,
work experience, contact with an individual with con-
firmed or suspected COVID-19 infection, chronic dis-
ease, illness within 2 weeks, and perceived stress, the
present researchers found that the participants with edu-
cational background of junior college or above were 2.38
times more likely to report poor sleep quality than those
with educational background of high school or technical
secondary school (p < 0.01). Compared with volunteers,
the members of the police force were 2.07 times more
likely to report poor sleep quality (p < 0.01). Participants
with at least 10 years of work experience were 1.61 times
more likely to report poor sleep quality than those with
≤3 years of work experience (p < 0.05), and they were
2.22 times more likely to report poor sleep quality than
those with 7–9 years of work experience (p < 0.05). Par-
ticipants who had contacted with an individual with con-
firmed or suspected COVID-19 infection were 2.19
times more likely to report poor sleep quality as those
who had not (p < 0.01). Participants who had chronic
disease were 2.37 times more likely to report poor sleep
quality than those who did not (p < 0.01). Participants
who had been ill within 2 weeks were 4.17 times more
likely to report poor sleep quality than those who had
not (p < 0.01). Compared with the participants with low
perceived stress, those with high perceived stress were
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8.60 times more likely to report poor sleep quality (p <
0.01), and those with moderate perceived stress were
3.99 times more likely to report poor sleep quality(p <
0.01).

Discussion
In the present study, the researchers explored the associ-
ated factors of poor sleep quality among community
non-medical anti-epidemic workers in Wuhan, China,
during the COVID-19 epidemic. The percentage of the
participants who reported poor sleep quality was 46.20%,
which was higher than the previously reported among
the residents aged 15–69 years in China (35.74%) [23].
Poor sleep quality is a common problem in modern

society [24], and during the COVID-19 epidemic, the
community non-medical anti-epidemic workers were ex-
posed to more risk factors that are related to sleep
quality.
The present researchers found that the participants

whose educational background was high school or tech-
nical secondary school were less likely to report poor
sleep quality than those whose educational background
was junior college or above. Moreover, the members of
the police force were more likely to report poor sleep
quality than volunteers. This finding is different from
the based on a general population of Italian participants
in a previous study [25]. A possible reason for this dis-
crepancy is that the participants whose educational

Table 1 Comparison of sleep quality among participants of different groups (n = 474)

Category Group Good Rate (n/
%)

Poor Rate (n/
%)

p

Sex male 159 (52.65) 143 (47.35) 0.506

female 96 (55.81) 76 (44.19)

Age category (years) 20–35 105 (54.69) 87 (45.31) 0.489

36–50 120 (55.05) 98 (44.95)

> 50 30 (46.88) 34 (53.13)

Marital status unmarried 64 (52.89) 57 (47.11) 0.932

married 174 (53.87) 149 (46.13)

divorced/widowed 17 (56.67) 13 (43.33)

Educational background junior middle school or below 13 (65.00) 6 (35.00) 0.000

high school/technical secondary
school

74 (69.16) 33 (30.84)

junior college or above 168 (48.28) 180 (51.72)

Occupation community workers 11 (61.11) 7 (38.89) 0.021

polices 195 (50.78) 189 (49.22)

volunteers 49 (68.06) 23 (31.94)

Work experience (years) ≤3 94 (57.67) 69 (42.33) 0.037

4–6 43 (53.75) 37 (46.25)

7–9 41 (65.79) 22 (34.92)

≥10 77 (45.83) 91 (54.17)

Contact with individuals with confirmed or suspected COVID-19
infection

yes 29 (37.66) 48 (62.34) 0.002

no 226 (56.93) 171 (43.07)

Chronic disease yes 46 (30.02) 75 (61.98) 0.000

no 209 (59.21) 144 (40.79)

Illness within 2 weeks yes 39 (29.32) 94 (70.68) 0.000

no 216 (63.34) 125 (36.66)

Perceived Social support serious problems 3 (50.00) 3 (50.00) 0.053

some problems 29 (40.85) 42 (59.15)

no problem 223 (56.17) 174 (43.83)

Perceived stress high 27 (25.00) 81 (75.00) 0.000

moderate 56 (41.79) 78 (58.21)

low 172 (74.14) 60 (25.86)

Si et al. BMC Public Health         (2021) 21:1270 Page 4 of 6



background was junior college or above and those who
were members of the police force always undertake
more anti-epidemic duties in the community during the
COVID-19 epidemic, which would increase their nega-
tive emotions and stress, resulting in poor sleep quality.
The present results suggested that participants who
had contact with individuals with confirmed or sus-
pected COVID-19 infection were more likely to re-
port poor sleep quality. COVID-19 could transmit
from human to human among close contacts [13].
Thus, contact with individuals with confirmed or sus-
pected COVID-19 infection would obviously increase
the risk of infection and psychological pressures [26],
which leads to psychological problems and poor sleep
quality. In terms of health status, the present re-
searchers found that chronic disease and illness
within 2 weeks were associated with poor sleep qual-
ity, which is similar to the findings from previous
studies based on general populations [27, 28]. Chronic
disease and illness within 2 weeks would definitely
affect an individual’s quality of life, which has a close
correlation with sleep quality [29].

Consistent with the previous findings from community
residents [30], the present study manifested that perceived
stress was an important factor related to sleep quality. Per-
ceived stress is part of the individual’s psychological re-
sponse after perceiving and evaluating a threatening
stimulus around. When the individual under stress, the
psychological threats or confusions will arise following the
cognitive evaluation, lead to physical and psychological ill-
nesses, such as poor sleep quality [31, 32].
The present study not only supplements previous

studies, but also offers information about the community
non-medical anti-epidemic workers. It examined mul-
tiple factors that are associated with sleep quality, such
as demographic variables, health-related factors, social
support, and perceived stress. Meanwhile, the question-
naire (PSQI) used in this study is reliable and can reflect
individuals’ real sleep quality of the past month.
Nevertheless, the present study also has some limita-

tions. First, although the sample size is not sufficient,
with 15 communities were being included. Second, be-
cause the survey was conducted during the COVID-19
epidemic, the present researchers could not perform
face-to-face interviews, and the data may not reflect the
real situation of the participants. Third, the cause-effect
relationship cannot be established because of the nature
of cross-sectional design. Fourth, sleep quality can be in-
fluenced by occupation and life stresses, which no infor-
mation on common variables were collected to assess
the occupational impact.

Conclusion
The present study revealed that community non-medical
anti-epidemic workers who were members of the police
force, workers with educational background of junior
college or above, workers who had contact with individ-
uals with confirmed or suspected COVID-19 infection,
workers who had chronic disease(s), workers who had
an illness within 2 weeks, and workers who had high or
moderate perceived stress were more likely to report
poor sleep quality. Therefore, the community non-
medical anti-epidemic workers are required to follow ap-
propriate personal-protection procedures and conduct
psychological interventions through psychological
lectures.
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Table 2 Binary logistic regression analysis on factors associated
with poor sleep quality (n = 474)

Variables S.E. OR 95%CI

Education background (junior college and above as reference)

Junior middle school or below 0.51 0.43 0.16–1.16

High school/technical secondary school 0.24 0.42 0.26–0.66**

Occupation (volunteers as reference)

community workers 0.55 1.36 0.47–3.95

polices 0.27 2.07 1.21–3.52**

Work experience (years) (≥10 as reference)

≤ 3 0.22 0.62 0.40–0.96*

4–6 0.27 0.73 0.43–1.24

7–9 0.31 0.45 0.25–0.83*

Contact with individuals with confirmed or suspected COVID-19 in-
fection (no as reference)

Yes 0.26 2.19 1.32–3.61**

Chronic disease (no as reference)

Yes 0.22 2.37 1.55–3.62**

Illness within 2 weeks (no as reference)

Yes 0.22 4.17 2.70–6.43**

Perceived stress (low as reference)

High 0.27 8.60 5.09–14.54**

Moderate 0.231 3.99 2.54–6.27**

Constant 0.101 0.76 –

Adjusted for education level, occupation, work experience, contacted with an
individual with confirmed or suspected COVID-19 infection, chronic disease,
illness within 2 weeks, and perceived stress. S.E. standard error, OR odds ratio,
95%CI 95% confidence interval
*: P < 0.05, **: P < 0.01
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