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Background The outbreak of Corona Virus Disease-2019 (COVID-19) has posed unprecedented pressure and 
threats to healthcare workers in Wuhan and the entire country.

Aims To assess the effect of the COVID-19 outbreak on the sleep quality of healthcare workers in a 
children’s healthcare centre in Wuhan.

Methods A cross-sectional, anonymized, self-reported questionnaire survey was conducted at the Children’s 
Healthcare Centre of Renmin Hospital, Wuhan University, Wuhan, China. The questionnaire con-
sisted of three parts, including socio-demographic characteristics and COVID-19 epidemic-related 
factors, the Pittsburgh sleep quality index (PSQI), and Zung’s self-rating anxiety scale (SAS) and 
self-rating depression scale (SDS).

Results In total, 47 out of 123 (38%) participants with PSQI scores > 7 were identified as having sleep dis-
turbance. A logistic regression analysis showed that sleep disturbance was independently associated 
with being an only child (adjusted odds ratio (OR) and 95% confidence interval (CI) 3.40 (1.21–
9.57), P < 0.05), exposure to COVID-19 patients (adjusted OR and 95% CI 2.97 (1.08–8.18), 
P < 0.05) and depression (adjusted OR and 95% CI 2.83 (1.10–7.27), P < 0.05).

Conclusions We observed that, during the outbreak of COVID-19, sleep disturbance was highly prevalent among 
paediatric healthcare workers, and sleep disturbance was independently associated with being an 
only child, exposure to COVID-19 patients and depression. Therefore, more mental health services 
are required for front-line paediatric healthcare workers in Wuhan.
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Introduction

In December 2019, an outbreak of novel coronavirus 
pneumonia originated in Wuhan, China, and subse-
quently spread rapidly all over China and to many other 
countries and regions [1], this outbreak has placed extra-
ordinary demands upon healthcare systems worldwide 
[2]. On 11 February, the World Health Organization of-
ficially named the disease Corona Virus Disease-2019 
(COVID-19). As of 11 February 2020, a total of 44 672 
confirmed cases of COVID-19 were reported, including 
1716 among healthcare workers, resulting in 1023 deaths, 
including at least five among healthcare workers [3].

COVID-19 is characterized by its efficient transmis-
sion, high risk of infection among healthcare workers 
and even fatal risk for healthcare workers [4]. The lack 
of protective materials for front-line healthcare workers 
further increases the risk of infection. In addition, with 
the rapid increase in the number of patients, healthcare 
workers are facing high work intensity, and most of 
them were not able to be reunited with their families 
for the Spring Festival, the most important traditional 
festival in China. There is no doubt that, in order to 
combat COVID-19, healthcare workers have been sub-
stantially burdened. Some healthcare staff may face 
sleep disturbance, or anxiety and depression, especially 

mailto:xiangdannuli@163.com?subject=
mailto:professoryao@aliyun.com?subject=


Page 2 of 6 OCCUPATIONAL MEDICINE

those who work in emergency, respiratory and critical 
care departments.

According to the early epidemiological data, cases 
of COVID-19 among children are rare [4,5]. However, 
with the progress of the epidemic, it has been confirmed 
that the entire population is generally susceptible, and 
the number of paediatric patients is gradually increasing 
[3,6]. Paediatric healthcare workers also experience 
great work pressure. Despite a large epidemiological 
literature on communicable diseases, there is little in-
formation available regarding the psychological impact 
on healthcare workers during the outbreak of COVID-
19. This study attempted to measure the psychological 
impact of COVID-19 on the healthcare workers at a 
children’s healthcare centre at a large teaching hospital in 
Wuhan; in particular, this study evaluated sleep quality.

Methods

A cross-sectional, anonymized, self-reported questionnaire 
survey was conducted at the Children’s Healthcare Centre 
of Renmin Hospital of Wuhan University, Wuhan, China, 
from 30 January to 7 February 2020. At present, the centre 
has 246 healthcare staff, >200 open beds and receives 
~200 000 paediatric patients annually. It is one of the largest 
children’s healthcare centres in Wuhan. The questionnaire 
was completed by participants on their own smartphone 
and consisted of three parts, including socio-demographic 
characteristics and COVID-19 epidemic-related factors, 
the Pittsburgh sleep quality index (PSQI) for evaluating 
sleep quality, and Zung’s self-rating anxiety scale (SAS) 
and self-rating depression scale (SDS) for evaluating psy-
chological stress, which took ~10 min to complete. Before 
the survey, the researchers explained the purpose of the 
study to each participant. In 1 week, 129 people completed 
the survey (51% of all workers). However, six question-
naires that did not provide normative key information 
were eliminated. In total, 123 subjects were included. The 

study protocol was approved by the Ethics Committee of 
Renmin Hospital of Wuhan University.

Socio-demographic data were gathered on sex, age, 
education level, marital status, birthplace, only child 
status and job title. In addition, we collected some 
epidemic-related factors, including their current lo-
cation, contact with COVID-19 patients, quarantine 
status, current physical condition, relatives suffering 
from COVID-19 and family reunion during the Spring 
Festival (yes/no).

In our study, the PSQI was employed to evaluate sleep 
quality [7]. The PSQI is used to evaluate sleep quality in the 
previous month. It consists of 19 self-evaluation items and 
produces seven scores: sleep quality, sleep latency, sleep dur-
ation, sleep efficiency, sleep disturbance, the use of sleeping 
medications and daytime dysfunction. The score ranges 
from 0 to 3 for each dimension, and the summed score of 
the seven dimensions is the global score (range: 0–21) for 
subjective sleep quality; the higher the score, the poorer the 
subjective sleep quality. Chinese researchers found that a 
PSQI score > 7 cut-off point, with a high sensitivity of 98% 
and specificity of 90% (kappa = 0.89, P < 0.01), is suitable 
for Chinese people [8]. In this study, a PSQI score > 7 was 
also used to determine sleep disturbance.

In terms of psychological distress, SAS [9] (Cronbach’s 
α coefficient 0.897, P < 0.001) and SDS [10] (Cronbach’s 
α coefficient 0.920, P  <  0.001) were used to evaluate 
anxiety and depression. The SAS and SDS were com-
piled by William W. K. Zung. The two scales have become 
one of the most common and convenient psychological 
measurement tools. The SAS is a self-rating scale with 20 
questions. Questions 1–5 are used to evaluate the emo-
tional symptoms of anxiety, while questions 6–20 are 
used to evaluate the physical symptoms of anxiety. The 
score for each question ranges from 1 to 4, and the total 
score of each item is raw scores, which is then multi-
plied by 1.25 to obtain the standard score; a standard 
score ≥50 indicates ‘psychological anxiety’. The SDS is 

Key learning points

What is already known about this subject:
• Healthcare workers in China have been substantially burdened by Corona Virus Disease-2019.
• Previous studies have found that sleep disturbance is common among healthcare workers in China.
• During the Severe Acute Respiratory Syndrome outbreak in 2003, studies found that healthcare staff had psy-

chological stress, including post-traumatic stress disorder, anxiety and depression.

What this study adds:
• We found that 38% of paediatric healthcare workers were suffering from sleep disturbance, in addition, 7% and 

25% of paediatric haealthcare workers had anxiety and depression.
• Seep disturbance in paediatric healthcare workers in Wuhan was independently associated with depression, 

being an only child and contact with Corona Virus Disease-2019 patients.

What impact this may have on practice or policy:
• More mental health services are required for paediatric healthcare workers in Wuhan, and a larger sample 

survey of front-line healthcare workers is urgently needed.



S. WANG ET AL.: SLEEP DISTURBANCES AMONG MEDICAL WORKERS Page 3 of 6

a self-rating scale with 20 questions, including the four 
dimensions of mental-emotional, physical, psychomotor 
disorder and psychological disorder. The score for each 
question ranges from 1 to 4, and the total score of each 
item is the raw score, which is then multiplied by 1.25 to 
obtain the standard score. The cut-off standard score for 
depression is 50, and the higher the score, the more likely 
one is to be depressed.

Statistical analysis was performed using the Statistical 
Package for Social Science (SPSS Inc., version 20.0, 
IBM). Independent t-tests for continuous variables or 
chi-square tests for categorical variables were used to 
examine the differences between healthcare workers 
with and without sleep disturbance. Odds ratios (ORs) 
and 95% confidence intervals (95% CIs) were calcu-
lated to examine the association of sleep disturbance 
with socio-demographic characteristics, COVID-19 

epidemic-related factors and psychological stress fac-
tors using multivariate logistic regression analysis with 
a full entry model. Initially, univariate analyses were cal-
culated with sleep disturbance as the dependent variable 
and each of the potential explanatory variables as inde-
pendent variables; P < 0.05 was considered statistically 
significant.

Results

A total of 123 healthcare workers were included in the 
study, including 22 (10%) male and 111 (90%) female 
healthcare workers, with an average age of 33.75  ± 
8.41 years. Table 1 compares the differences in the socio-
demographic characteristics and COVID-19 epidemic-
related factors between the research subjects with and 
without sleep disturbance. The results suggest that sleep 

Table 1. Demographics and the COVID-19 epidemic-related factors of the participants

Factors PSQI > 7 (n = 47) PSQI ≤ 7 (n = 76) χ 2-value

Socio-demographic characteristics
 Female, n (%) 41 (87) 70 (92) 0.783
 Age, n (%)   1.055
  20–35 33 (70) 55 (72)  
  36–50 12 (26) 15 (20)  
  >50 2 (4) 6 (8)  
 Education level, n (%)   4.864
  Junior college or below 1 (2) 5 (7)  
  Bachelor 21 (44) 45 (59)  
  Master or above 25 (53) 26 (34)  
 Job title   6.460*
  Doctor 29 (62) 19 (25)  
  Nurse 18 (38) 57 (75)  
 Only child, n (%) 17 (36) 9 (12) 10.311**
 Marital status, n (%)   2.442
  Married 18 (38) 19 (25)  
  Unmarried 29 (62) 57 (75)  
 Birth place, n (%)   1.929
  Rural 27 (57) 53 (70)  
  Urban 20 (43) 23 (30)  
Epidemic-related factors
 Contact with COVID-19 cases, n (%) 38 (81) 39 (51) 10.821***
 Quarantine, n (%) 3 (6) 5 (7) 0.002
 Current physical condition, n (%)   3.516
  Health 39 (83) 66 (87)  
  Suspected or confirmed COVID-19 5 (11) 2 (26)  
  Healthcare observation 4 (8) 8 (13)  
 Family reunion during the Spring Festival, n (%) 16 (34) 27 (36) 0.028
 Relatives suffer from COVID-19, n (%) 3 (6) 2 (3) 1.048
 Current location   2.461
  Wuhan 35 (75) 64 (84)  
  Except Wuhan, Hubei Province 5 (11) 7 (9)  
  Outside the province 7 (15) 5 (7)  

Values are n (%). Percentages may not add up to 100 due to rounding.
*P < 0.05; **P < 0.01; ***P < 0.001.
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disturbance was statistically related to job title, being 
an only child and contact with COVID-19 patients 
(P < 0.05) but not to sex, age, education level, marital 
status, quarantine status, current health status, family re-
union during the Spring Festival or having relatives who 
suffer from COVID-19.

The average PSQI score of all research subjects was 
7.22  ± 2.62; 47 (38%) participants had scores >7 and 
were identified as sleep disturbance. The total score of the 
PSQI and its component scores of sleep quality, sleep la-
tency, sleep duration, sleep efficiency and sleep disturb-
ance in the research subjects with sleep disturbance were 
significantly higher than those among the subjects without 
sleep disturbance (P < 0.05), but there was no significant 
difference in the component scores of sleep disturbance 
or the use of sleeping medication (P > 0.05). In terms of 
psychological stress, the average SAS score of all research 
subjects was 34.44 ± 7.21, and nine subjects (7%) had 
SAS scores ≥50, while the average SDS score was 45.67 ± 
8.67, and 31 subjects (25%) had SDS scores ≥50. These 
results suggest that sleep disturbance was associated with 
anxiety and depression (P < 0.05) (Table 2).

The factors related to sleep quality, including job 
title, being an only child, contact with COVID-19 pa-
tients, anxiety and depression, shown in Tables 1 and 
2, were included in the logistic regression analysis. 
The results showed that being an only child (adjusted 
OR and 95% CI 3.40 (1.21–9.57), P  <  0.05), con-
tact with COVID-19 patients (adjusted OR and 95% 
CI 2.97 (1.08–8.18), P  <  0.05) and depression (ad-
justed OR and 95% CI 2.83 (1.10–7.27), P  <  0.05) 
were independently associated with sleep disturbance 
in healthcare workers (Table 3).

Discussion

We observed that during the outbreak of COVID-19, 
38% of paediatric healthcare workers were suffering from 

sleep disturbance, in addition, 7% and 25% of paediatric 
healthcare workers had anxiety and depression. In add-
ition, we found that the sleep disturbance in healthcare 
workers was independently associated with depression, 
being an only child and contact with COVID-19 patients.

To the best of our knowledge, this is the first study 
concerning the sleep quality of paediatric healthcare 
workers in Wuhan, which is at the centre of the COVID-
19 epidemic. Our results showed that 38% of the paedi-
atric healthcare workers participating in this study 
suffered from sleep disturbance, which was significantly 
higher than in the general population or in other profes-
sional occupations, consistent with the previous research 
[11–14]. A study in Tehran found that 43% of healthcare 
workers had sleep disturbance [13]. A  large sample 
(n = 5012) study found that, in China, the proportion 
of healthcare workers with sleep disturbance was as high 
as 64% [12]. The results of the above two studies are 
significantly higher than those of this study. We specu-
late that the reason for the difference may be that PSQI 
> 7 was selected as the cut-off point in our study. In 
addition, our study found that some healthcare workers 
had obvious anxiety and depression, which is also con-
sistent with previous studies. During the Severe Acute 
Respiratory Syndrome (SARS) outbreak in 2003, studies 
in Beijing [15], Taiwan [16], Hong Kong [17], Singapore 
[18] and Canada [19] found that healthcare staff had 
obvious psychological stress, including post-traumatic 
stress disorder, anxiety, depression, etc. In 2014, during 
the Ebola epidemic in Africa, researchers found that 
Chinese healthcare workers who assisted the healthcare 
workers in Africa also faced psychological pressure [20]. 
In fact, the psychological pressure on healthcare staff 
caused by public health emergencies is substantial, so the 
results are not unexpected.

The results of the logistic regression analysis dem-
onstrated that being an only child, contact with the 
COVID-19 patients and depression were independently 

Table 2.  Sleep quality and the psychological distress of the participants

Variables Total n (n = 123) PSQI > 7 (n = 47) PSQI ≤ 7 (n = 76) t/χ 2-value

Global PSQI score (mean ± SD) 7.22 ± 2.62 9.87 ± 1.98 5.58 ± 1.26 13.274***
 Sleep quality 1.04 ± 0.66 1.47 ± 0.65 0.78 ± 0.51 6.192***
 Sleep latency 1.37 ± 0.85 1.85 ± 0.98 1.08 ± 0.61 4.868***
 sleep duration 1.03 ± 0.79 1.47 ± 0.83 0.76 ± 0.63 5.000***
 Sleep efficiency 0.59 ± 0.77 0.96 ± 0.86 0.37 ± 0.61 4.449***
 Sleep disturbance 0.88 ± 0.57 1.09 ± 0.58 0.75 ± 0.52 3.315**
 Use of sleeping medication 0.03 ± 0.18 0.06 ± 0.247 0.01 ± 0.12 1.321
 Daytime dysfunction 1.16 ± 1.07 1.34 ± 1.19 1.05 ± 0.98 1.397
SAS (mean ± SD) 34.44 ± 7.21 38.83 ± 9.02 34.97 ± 5.37 2.65**
SDS (mean ± SD) 45.67 ± 8.67 49.93 ± 10.57 43.03 ± 5.94 4.09***
Anxiety (SAS standard score ≥ 50), n (%)  8 (17.0) 1 (1.3) 10.563**
Depression (SDS standard score ≥ 50), n (%)  21 (44.7) 10 (13.2) 15.308***

Mean ± SD, mean and standard deviation.
**P < 0.01; ***P < 0.001.
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associated with sleep disturbance. Although there was 
more anxiety reported among the healthcare workers with 
sleep disturbance than among those without sleep dis-
turbance, the logistic regression analysis results showed 
that anxiety was not significantly associated with sleep 
disturbance in healthcare workers. However, although 
the difference was not statistically significant, doctors 
were more likely to have sleep disturbance than nurses. 
In China, due to the one-child policy, only children are 
a group with special characteristics [21]. At present, the 
research shows that only children have more psycho-
logical problems than non-only children. Only children 
are more stubborn, more self-centred, lonelier, more de-
pendent on the family and parents, less able to adapt to 
the social environment, and more likely to be pessimistic 
and have badly behaved [16, 22, 23]. Not surprisingly, 
the only child group has suffered greater psychological 
distress and is more likely to develop sleep disturbance. 
COVID-19 is highly infectious; it is mainly transmitted 
by respiratory droplets and close person-to-person con-
tact and may be transmitted in the form of aerosols in a 
specific environment. At present, thousands of healthcare 
workers have been infected and some have died [3]. 
Therefore, healthcare workers who are in contact with 
COVID-19 patients have greater psychological distress, 
including depression, anxiety, sleep disturbance, etc.

In addition, in the treatment and care of COVID-19 
patients, to avoid infection, healthcare workers need to 
adhere to very strict protective measures. To reduce the 
consumption of protective materials, they often cannot 
eat, drink or defecate while they are in their protective 
clothing, with high temperatures and negative pressure 
during long working hours, and the workers are physically 
and mentally tired, which will undoubtedly increase the 
risk of psychological distress in these healthcare workers. 
Depression is prone to persistent sleep disorders, which 
are manifested as insomnia, difficulty falling asleep, early 
waking, sleep rhythm disorder and other forms. Sleep 
time and quality are difficult to guarantee [22]. A study 
in Taiwan found that depression, but not anxiety, was as-
sociated with sleep disturbance in local health workers, 
which is consistent with the results of this study [16].

These findings provide valuable information for pol-
icymakers and mental health professionals worldwide re-
garding the psychological impact of an infectious disease 
outbreak. According to a study of healthcare workers in 
Beijing who participated in the SARS epidemic in 2003 
[15], this effect still exists for a long time after the end of 
the epidemic. Therefore, it is necessary to provide mental 
health services to these healthcare workers who are on 
the front line providing anti-epidemic therapy.

There are some limitations to this study. Firstly, with 
a cross-sectional study design and self-reported meas-
ures, our findings cannot be used to draw conclusions 
regarding causal relationships. The research subjects in 
this study were limited to a children’s healthcare centre 
at one hospital, which may not reflect the sleep quality 
of all healthcare workers in Wuhan, so further evidence 
through multicentre and large sample size research is 
required. In addition, the use of the SAS and SDS to 
measure anxiety and depression symptoms cannot diag-
nose depression and anxiety disorders.

In conclusion, we observed that, during the outbreak 
of COVID-19, sleep disturbance was highly prevalent 
among paediatric healthcare workers, and sleep disturb-
ance was independently associated with being an only 
child, exposure to COVID-19 patients and depression. 
Therefore, it is necessary to provide more mental health 
services to front-line paediatric healthcare workers in 
Wuhan, and a larger sample survey of all front-line 
healthcare workers is urgently needed.
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Table 3. Logistic regression analysis of multiple factors influencing sleep disturbance

Variables B SE OR 95% CI for OR

Lower Upper

Job title (0 = doctor, 1 = nurse) 0.805 0.433 2.24 0.96 5.23
Only child status (0 = no, 1 = yes) 1.223 0.528 3.40* 1.21 9.57
Contact with COVID-19 cases (0 = no, 1 = yes) 1.086 0.518 2.97* 1.08 8.18
Anxiety (0 = no, 1 = yes) 1.266 1.167 3.55 0.36 34.97
Depression (0 = no, 1 = yes) 1.038 0.482 2.83* 1.10 7.27

SE, standard error. Model is logistic regression with enter model. Variables include job title, only child, contact with COVID-19 cases, anxiety and depression. The 
independent variable is sleep disturbance (no, PSQI ≤ 7; yes, PSQI > 7). Model is logistic regression with enter model.
*P < 0.05.
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