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Abstract

Background: Nurse managers play a pivotal role in quality patient care and staff satisfaction and retention. An
overwhelming amount of work tasks and responsibilities might result in their sleep problems which are expected to
aggravate in the context of the COVID-19, thereby affecting their overall health and work quality. However, little atten-
tion has been paid to sleep quality among nurse managers. This study aimed to investigate the prevalence of sleep
disorders among nurse managers and identify related factors of sleep quality during regular prevention and control of
the COVID-19 pandemic in China.

Methods: This cross-sectional online survey was conducted in 14 hospitals on a sample of 327 nurse managers in
China. Participants were invited to complete the general demographic questionnaire, Pittsburgh Sleep Quality Index
(PSQI) and Simplified Coping Style Questionnaire (SCSQ). Multiple linear regression analysis was used to explore the
influencing factors of sleep quality among nurse managers.

Results: In this study, 43.7% of nurse managers suffered from sleep disorders. Active coping style and frequent exer-
cise were positive factors that could influence nurse managers'sleep quality, while passive coping style and age over
41 years old were negative predictors, collectively accounting for 52.0% of the variance of sleep quality.

Conclusions: The issue of sleep disorders among nurse managers during regular epidemic prevention and control
period is underscored. Coping style and demographic factors including age and frequency of exercise can signifi-
cantly affect nurse managers'sleep quality. Healthcare administrators should pay more attention to nurse managers’
sleep disorders and implement targeted strategies based on influencing factors to ensure their sleep quality.

Keywords: Nurse managers, Sleep quality, Sleep disorders, Coping style, COVID-19, Regular epidemic prevention and
control

Background

The novel coronavirus disease 2019 (COVID-19) spread
rapidly throughout China and elsewhere, becoming a
major public health event [1]. COVID-19 outbreak has
constituted a massive challenge to already strained health
systems worldwide [2]. Hospitals have remained on the
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pressure [3]. Since April 2020, the pandemic in China
has been well controlled, and China has moved into the
stage of regular pandemic prevention and control [4].
Even so, there are still new sporadic instances of local
and imported cases in China, and the overall situation of
the current global pandemic is still severe, which places
demands on nurse managers.

As one of the most important administrative mem-
bers of the healthcare team, nurse managers must allo-
cate scarce resources effectively, create supportive work
environments for nurses, and deal with rapidly chang-
ing guidelines related to COVID-19 [5]. In addition, they
have 24-h responsibilities for their units every day and
are always on-call [6, 7]. A heavy workload and complex
duties expose nurse managers to huge stress and can fur-
ther lead to the sleep disorders, such as insomnia, som-
nolence and short sleep duration [8]. Sleep disorders may
result in serious health consequences of nurse manag-
ers and further the poor work performance and unsat-
isfactory decision-making [9], while it may have been a
neglected issue.

Before the COVID-19 outbreak, several studies
explored nurse managers’ sleep problems. For example,
Sigursteinsdéttir et al. (2020) conducted an online sur-
vey in Iceland and found that 44% of 110 nurse manag-
ers experienced short sleep duration and 12% of them
rarely had adequate sleep [10]. A study with 126 Chinese
nurse managers found that the prevalence of poor sleep
quality was 42.9% [11]. In addition, a qualitative study
in America also showed that nurse managers reported
sleep problems generally [7]. However, there is a paucity
of research on nurse managers’ sleep quality in the con-
text of COVID-19. In China, regular epidemic preven-
tion and control has added much management stress to
nurse managers, such as organizing nucleic acid testing
for personnel and patients regularly, performing regular
training, inspection and assessment related to the epi-
demic, and implementing strict channel management in
the ward [3]. Thus, the sleep disorders of nurse managers
during this period are expected to be exacerbated, com-
pared to normal times. It has been reported that sleep
disorders were associated with considerable diseases and
functional impairment [7]. For nurse managers, sleep
disorders were associated with chronic fatigue, anxiety
and depression, and in the long term, they can adversely
affect their quality of life, work efficiency and job satis-
faction [12—14]. Therefore, it is extremely important to
evaluate, prevent and address nurse managers’ sleep dis-
orders to promote their physical and mental health and
ensure the quality of work.

Previous studies have shown that personal factors (e.g.,
age, gender, marital status and lifestyle), environmental
conditions, psychological diseases and other factors can
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influence individuals’ sleep quality [15, 16]. In recent
years, there is increasing evidence that coping style might
be an independent and important predictor of sleep qual-
ity [17-20]. Coping refers to stable cognitive and behav-
ioral strategies adopted by individuals in response to
external and internal challenges or stressors, which can
be divided into two styles: active coping and passive cop-
ing [21]. Active coping style is manifested by the adaptive
responses, such as considering ways to solve problems,
express emotions to friends or families and seek support
from others, while passive coping style refers to dealing
with stress and problems by neglecting, avoidance and
denial [22]. The COVID-19 pandemic has put additional
tremendous stress and challenges on nurse managers
who have been inevitably accompanied by the process of
coping. However, the studies that explored the effect of
coping style on sleep quality are still limited and there is
a lack of research on this relationship among nurse man-
agers. Therefore, understanding the relationship between
coping style and sleep quality in nurse managers may
provide the foundation for the formulation of strategies
to improve their sleep quality.

This study was designed to investigate the prevalence of
sleep disorders and identify factors predicting sleep qual-
ity among nurse managers in China during regular pre-
vention and control of the COVID-19.

Methods

Study design, setting and sample

A cross-sectional online survey was used to collect data
from nurse managers. It was conducted in 14 public
COVID-19 designated hospitals (6 tertiary hospitals and
8 secondary hospitals) from May 10-13 2020 in Xiang-
yang City, Hubei Province, China. During data collection,
there were no coronavirus cases in most cities in China,
including Xiangyang. Participants were selected adopting
the convenience sampling technique. The sample size was
calculated according to the formula N=2%_, x o / &,
where N=initial estimated sample size, Z=confidence
level (a) [23]. We assumed the type I error (a) of 5% usu-
ally, and both standard deviation (o) and precision level
(6) were determined as 3 and 0.35 points respectively
based on previous studies [11, 13]. Then the minimum
sample size required was 283 (1.96% x 3? / 0.35%). Finally,
the total sample size was increased to 312 considering a
likely attrition rate of 10%. The inclusion criteria of nurse
managers were as follows: (a) having registered nurse
licenses; (b) working as a nurse manager and employed
full-time; (c) having at least one year of work experience
as a nurse manager. The nurse managers who were on
vacation or had severe physical or mental problems were
excluded.
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Instruments

General demographic questionnaire

The self-designed general demographic questionnaire
includes gender, age, marital status, educational level,
professional title, seniority in a nurse manager position,
frequency of exercise and whether to keep a 24-h mobile
phone on.

Pittsburgh sleep quality index (PSQI)

The sleep quality of respondents was assessed by the
Pittsburgh Sleep Quality Index (PSQI) [24]. This scale
was translated into Chinese and revised by Liu et al
(1996) [25], which has been widely used across the Chi-
nese population. It contains 19 items, consisting of 7
dimensions: subjective sleep quality, sleep latency, sleep
duration, sleep efficiency, sleep disturbance, sleep medi-
cation use and daytime dysfunction [24]. Each item is
assessed on a 4-point Likert scale and the total score
ranges from 0 to 21, with a higher score indicating a
higher level of sleep disorders or worse sleep quality. Pre-
vious studies often used 5 as the cut-off value for sleep
disorders, while recent studies suggested that the cut-off
value of 7 showed higher sensitivity and specificity in
identifying sleep disorders in the Chinese population [8,
26, 27]. Therefore, a value > 7 of the PSQI score was con-
sidered as the presence of sleep disorders in our study.
The Chinese version of PSQI was reported good internal
consistency with a Cronbach’s alpha coefficient of 0.842
by Liu et al. (1996) [25].

Simplified coping style questionnaire (SCSQ)

Nurse managers’ coping style was measured by the Sim-
plified Coping Style Questionnaire (SCSQ). The SCSQ,
based on the Ways of Coping Questionnaire designed by
Folkman & Lazarus [28], was developed and revised into
Chinese by Xie (1998) [29]. It consists of 20 items cov-
ering two dimensions (active coping and passive coping),
and each item is rated on a 4-point Likert scale from 0
(“never”) to 3 (“always”). There are 12 and 8 items incor-
porated in active coping and passive coping dimensions
respectively. Higher scores represent higher frequen-
cies of relevant coping styles. The total scale of SCSQ
and active and passive coping subscales were all shown
to be valid and reliable in Xie (1998)’s study [29], with
the Cronbach’s alpha coefficients of 0.90, 0.89 and 0.78
respectively.

Data collection

Data were collected from May 10-13 2020. The question-
naire survey was conducted by Wen Juan Xing (www.
wjx.cn), an online data collection platform. To ensure
the accuracy of the data, all items were set as required
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questions to ensure the completeness of the question-
naires, and each IP address or device was limited to sub-
mit the questionnaires only once for avoiding repetition.
Researchers firstly contacted the directors of nursing
departments of 14 hospitals before data collecting, expli-
cated the objectives and some details of our study and
invited them to advertise this study among nurse manag-
ers employed in their hospitals. Then we sent the link of
the online anonymous questionnaires to the director of
each hospital’s nursing department through We Chat (a
popular social application with over 1 billion active users
in China). And directors of nursing departments distrib-
uted the link respectively to their private We Chat groups
comprised of nurse managers. An explanatory statement,
outlined at the head of the questionnaires, was provided
for the informed consent of participants. It took approxi-
mately 15-20 min for the participants to complete the
questionnaires. Data from Wen Juan Xing were imported
into Excel for screening. A total of 334 nurse managers
completed the questionnaires. After excluding question-
naires that took less than 5 min to complete (n=4) and
the answers were illogical or contradictory (n=3), 327
nurse managers were included for analysis, with an effec-
tive response rate of 97.90%.

Data analysis

The IBM SPSS Statistics 25.0 was used for statistical
analysis. The categorical variables of the demographic
characteristics were described by frequency and percent-
age, while continuous variables were presented as mean
and standard deviation. The independent sample t-test
and one-way analysis of variance (ANOVA) were used to
compare the differences in sleep quality between nurse
managers with different demographic characteristics.
The Pearson’s correlation coefficient was computed to
examine the association between sleep quality and cop-
ing style. And multiple linear regression analysis was
applied to identify the influencing factors of sleep qual-
ity. All statistical tests were two-sided, with a p-value less
than 0.05 considered statistically significant.

Ethical considerations

This study was approved by the Ethics Committee of
Xiangyang Central Hospital (NO. 2020-031). After read-
ing the objectives and information of the survey pre-
sented at the head of the online questionnaires, nurse
managers could voluntarily continue or withdraw from
filling out them. Nurse managers who completed and
submitted the online questionnaires were considered to
have provided informed consent to participate in this
study. All data collected from participants were anony-
mous and held confidentially.
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Results

Demographic characteristics

As shown in Table 1, the majority of 327 nurse managers
were female (99.39%) and married (95.41%), and 67.89%
of participants were over 41 years old. Most of them held
a bachelor’s degree (78.59%) and gained the professional
title of nurse-in-charge and above (96.54%). Approxi-
mately 67.90% of participants had worked as nurse
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managers for more than six years. Additionally, 30.27%
of nurse managers exercised less than once a month and
most participants (92.05%) kept a 24-h mobile phone on.

Sleep quality and coping style of respondents

The average PSQI score of nurse managers was
6.48 +2.96 and the prevalence of sleep disorders among
participants was 43.7%. Each dimension’s mean score of

Table 1 Characteristics of nurse managers and univariate analysis of sleep disorders with different demographic characteristics

(h=327)
Characteristics n % PSQl score (Mean+SD) t/F p value
Gender 0.247 0.805°
Male 2 0.6 7.00+2.83
Female 325 994 6.4842.96
Age (years) 3.946 0.020°
<30 Il 34 4554333
31-40 94 287 6.12+2.40
>41 222 679 6.73+3.11
Marital status 2377 0.094°
Single 9 28 7.78+2.77
Married 312 954 6404291
Widowed/divorced 6 1.8 8.50+4.76
Education level 0.092 0.964°
High school/ technical school 2 0.6 7.00+£2.83
Junior college and below 57 174 6.56+3.13
Bachelor’s degree 257 786 6444296
Master’s degree and above 11 34 6.82+£2.27
Professional title 0449 0.773°
Nurse 3 0.9 467+3.21
Nurse practitioner 41 125 6.59+2.59
Nurse-in-charge 203 62.1 6.54+2.99
Associate chief nurse 76 233 6.30£3.08
Chief nurse 4 1.2 725+£2.88
Seniority in a nurse manager position (years) 0.587 0.672°
<3 49 15.0 6.57+2.81
3-5 56 17.1 6.36+£2.83
6-10 101 309 646+2.77
11-20 108 330 6.67+3.17
>21 13 40 5394382
Frequency of exercise (times) 5.888 0.001°
Never 38 116 8.00+3.62
Rarely (> 1/quarter) 61 18.7 7.0343.02
Occasionally (> 1/month) 107 327 6.2542.59
Frequently (> 1/week) 121 370 5934283
Keeping a 24-h mobile phone on -2.193 0.029°
Yes 301 92.0 6.59+£291
No 26 8.0 5234335

Abbreviation: PSQI Pittsburgh Sleep Quality Index, SD standard deviation
2 p-value of independent samples t test

b p-value of one-way analysis of variance (ANOVA)
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Table 2 Scores on sleep quality and coping style (n=327)

Scales and Dimensions ~ Minimum  Maximum Mean SD

0] 1.00 17.00 6.48 2.96
Subjective sleep quality 0 3.00 1.06 0.79
Sleep latency 0 3.00 133 0.84
Sleep duration 0 3.00 1.28 0.74
Sleep efficiency 0 3.00 0.34 0.68
Sleep disturbance 0 3.00 1.07 0.55
Sleep medication 0 3.00 0.1 048
Daytime dysfunction 0 3.00 1.28 1.02

SCSQ
Active coping 12.00 36.00 25.59 553
Passive coping 0 18.00 8.21 3.54

Abbreviations: PSQI Pittsburgh Sleep Quality Index, SCSQ Simplified Coping Style
Questionnaire; SD standard deviation

Table 3 Relationship between sleep quality and coping style

(n=327,1

Variables Active coping Passive coping
Total score of PSQ -0.599” 0575
Subjective sleep quality -0488" 0.358"

Sleep latency -0.354" 0309

Sleep duration -0.140" 02417

Sleep efficiency 0216 0.300"

Sleep disturbance -0454" 039"

Sleep medication -0.232" 0278"
Daytime dysfunction 04717 04217

Abbreviation: PSQI Pittsburgh Sleep Quality Index
* p<.05 (double-tailed), “p <.01 (double-tailed)

sleep quality was presented in Table 2, with much lower
scores for sleep efficiency (0.3410.68) and sleep medica-
tion (0.11 £ 0.48) than other dimensions. And the average
scores for active coping and passive coping dimensions
were 25.59+5.53 and 8.21 £ 3.54 respectively (Table 2).
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Correlations between sleep quality and demographic
characteristics and coping style

According to the univariate analysis (Table 1), there
were statistically significant differences in sleep quality
among nurse managers of different age groups (F=3.946,
p=0.020), frequency of exercise (F=5.888, p=0.001)
and whether to keep a 24-h mobile phone on (¢=2.193,
p=0.029). In Table 3, Pearson’s correlation analysis
showed that PSQI score was highly associated with active
coping style (r=-0.599, p<0.01) and passive coping style
(r=0.575, p<0.01).

Influencing factors of sleep quality

The variables showing statistically significant associa-
tion with a t test, ANOVA or correlation analysis were
selected as the independent variables, and PSQI score
was selected as the dependent variable to construct a
multiple linear regression equation. As shown in Table 4,
the result showed that active coping style (5=-0.418,
p<0.001), passive coping style (5=0.393, p<0.001), age
(>41 years old; §=0.116, p=0.003) and exercise fre-
quently (3=-0.135, p=0.001) were significant predictors
of poor sleep quality, collectively explaining 52.0% of the
total variance of sleep quality (F=89.465, p <0.001).

Discussion

As far as we know, this study is the first to investigate
the sleep quality of Chinese nurse managers during
COVID-19 regular prevention and control and identify
its influencing factors. Coping style, age and frequency
of exercise were found as significant predictors of sleep
quality among nurse managers.

In this study, 43.7% of participants suffered from sleep
disorders. This finding was consistent with the result of
42.9% reported by Yang et al. (2012) [11], but higher
than the result of 30% reported by Sun et al. (2019) [13]
during a non-epidemic period in China. It is possibly
due to higher role stress and duties of nurse manag-
ers in the context of COVID-19 regular prevention and

Table 4 Multiple linear regression analysis of the influencing factors of sleep quality

Variables Unstandardized Coefficients Standardized t p value
B SE Coefficients (Beta)

Constant 9.322 0.753 12.381 <0.001

Active coping -0.224 0.023 -0418 -9.944 <0.001

Passive coping 0.328 0.035 0.393 9449 <0.001

Age (>41) (Reference: < 30) 0.732 0.245 0.116 2.987 0.003

Frequency of exercise: Frequently (Refer- -0.827 0.242 -0.135 -3412 0.001

ence: Never)

R=0.726, R? = 0.526, adjusted R? = 0.520, F=89.465, p<.001



Chen et al. BMC Nursing (2022) 21:363

control. During the COVID-19 pandemic, sleep disor-
ders among frontline nurses have been widely reported
in studies. For example, a study of 100 frontline nurses
fighting against COVID-19 in Wuhan found that 60% of
participants had sleep disorders, which was higher than
the prevalence of nurse managers’ in this study [30].
This is partly because the study mentioned above was
conducted in February 2020 when the COVID-19 pan-
demic was at its peak in China and there was a short-
age of nurses. Conscripted frontline nurses were under
huge workloads and prolonged working hours and were
at risk of being infected. Under such circumstances,
nurses were more vulnerable to sleep disorders. But it
should not be ignored that there still was a fairly high
incidence rate of sleep disorders of nurse managers in
our study, which is expected to persist in the future.
Our result highlights the importance and necessity
of recognizing and putting efforts to solve their sleep
problems. Besides, the score of each dimension of
PSQI for nurse managers differed greatly, with much
lower means for sleep medication and sleep efficiency
dimensions than the others, which was in line with the
result of Jahrami et al. (2021)’s study on medical staff
[31]. Nurse managers, acting as professional healthcare
workers, were proficient in the drug side effects and
dependence, which may explain their less use of sleep
pills. For sleep efficiency, which was defined as the ratio
of total sleep time to time in bed and can be affected by
various factors, such as physical and mental health and
cultural or environmental factors [32]. Further studies
are required to investigate the causes affecting the sleep
efficiency of nurse managers.

We revealed that coping style was an important influ-
encing factor of sleep quality among nurse managers.
Specifically, active coping was adversely associated with
poor sleep quality, whereas negative coping was posi-
tively related to it. Similar results were also found in
previous studies [17, 33]. The underlying mechanism
might be that passive coping leads to the decline of
mood states and further the sleep disorders [34]. Sadeh
et al. (2004) also thought that individuals with a pas-
sive response to stress tend to reduce emotional regu-
lation and increase negative appraisal of stress, leading
to hyper-arousal at bedtime that is associated with com-
promised sleep [35]. It follows that further studies could
be conducted to investigate the interactions among
stress, coping style, sleep quality and mental health of
nurse managers. And healthcare administrators could
provide nurse managers with professional psychologi-
cal assistance like implementing the positive reappraisal
coping intervention to promote their emotional regu-
lation when experiencing stress [36], so as to promote
nurse managers’ sleep quality.
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As expected, our study also showed that nurse manag-
ers with older age (>41 years old) were more susceptible
to sleep disorders. A survey including 2007 general popu-
lation in Sao Paulo found similar evidence that individu-
als aged 35 or above seemed to experience a higher level
of sleep disorders [37]. Among nurses, older age was also
found to be a risk factor for sleep disorders [9]. Generally,
sleep problems have already been the well-established
normal alterations in sleep physiology with age [38].
Especially for older (>41 years old) female nurse manag-
ers, most of whom were either in menopausal transition
or menopausal when rapid changes in estrogen levels,
vasomotor instability and psychological symptoms were
observed [39]. And it has been reported that these above
changes can lead to the prevalence of women’s insom-
nia of 51-77% [39]. Hence, the mechanism of neurobio-
logical changes may explain poor sleep quality of older
nurse managers. Compared to their younger counter-
parts, middle-aged and old nurse managers have more
family responsibilities and financial burdens and are
also more prone to suffer from negative life events, such
as divorces and chronic physical diseases [9, 40]. In this
light, older nurse managers may experience worse sleep
quality. Therefore, hospital administrators could provide
older nurse managers more break time with fewer times
on-call, equip them with assistants to take some respon-
sibilities if possible, and reduce their workloads through
optimizing work processes to alleviate age-related sleep
disorders.

Finally, our result indicated that a higher frequency
of exercise (>1/week) had a positive impact on nurse
managers’ sleep quality, which was consistent with the
results of previous studies focusing on nurse manag-
ers [13] and nurses [41]. In addition, two meta-analyses
also concluded that exercise could significantly reduce
sleep latency and medication use of adults aged over 40
and improve sleep quality of middle-aged women [42,
43]. This is possibly because increased energy consump-
tion, endorphin secretion and body temperature brought
by exercise facilitate nurse managers’ sleep for recupera-
tion of their bodies [42, 43]. And another study suggested
that exercise as a means of active coping could potentially
reduce stress levels and therefore has a positive effect on
sleep quality [20]. Therefore, appropriate exercise train-
ing should be encouraged in nurse managers.

This study has several limitations. Firstly, the causal
relationships between identified influencing factors and
sleep quality cannot be drawn due to a cross-sectional
design. Further longitudinal research is thus required to
verify our findings. Secondly, the COVID-19 pandemic
is continuing and changing, and studies investigating
nurse managers’ sleep quality over longer periods are
now needed. Thirdly, other factors that were not included
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in this study could also potentially affect sleep quality
of nurse managers, such as bed capacity and occupancy
rate in the ward, the number of staff they are managing,
and the distance from the workplace to the accommoda-
tion. Therefore, further studies assessing the associations
between sleep quality and these potential factors could
provide additional information. Lastly, we conducted
this study in 14 hospitals, but they were both located in
Xiangyang City and the generalization of study results
may be limited. Thus, research with a multi-regional
sample will be required in the future.

Conclusions

This study indicated that there was a fairly high percent-
age of nurse managers suffered from sleep disorders dur-
ing regular prevention and control of the COVID-19,
which may become chronic and long-lasting in the future
and should be paid enough attention. Coping style, age
and frequency of exercise were significant influencing
factors of sleep quality in this study. In view of this, nurse
managers should be encouraged to adopt active coping
strategies against stress and take appropriate exercise. In
addition, hospital superior administrators should provide
nurse managers with professional psychological assis-
tance facilitating coping and create reasonable human
resources allocation and role configuration to improve
their sleep quality and well-being, thereby contributing to
desirable management and quality patient care.
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