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1 | INTRODUCTION

| Manli Tang | Yanrong Zhou

Abstract

Aim: To examine effects of holistic sleep improvement strategies on frontline nurses
who served in Wuhan, China, during a public health emergency (COVID-19).

Design: A pre-post-test design with single group was conducted with a convenience
sample applied the Transparent Reporting of Evaluations with Non-randomized
Designs statement.

Methods: Fifty-two nurses were recruited from a COVID-19 designated hospital,
receiving holistic sleep improvement intervention, which concentrated on scientific
human resource management, comfortable sleep environment establishment, self-
relaxation and self-adjustment training and humanistic care. Data was collected at
baseline and 4-week follow-up post intervention using self-reported questionnaires.

Results: The total score of Pittsburgh Sleep Quality Index scale was 8.69 +4.346 at
baseline. After 4weeks of follow-up, the score statistically significantly decreased
to 7.48 +3.691. Subjective sleep quality (p = .016), sleep efficiency (p = .015), sleep
disturbances (p = .007) were statistically significantly improved after the intervention,
while there were no statistically significant differences in sleep latency (p = .205),

sleep duration (p = .375), sleep medication (p =.723) or daytime dysfunction (p =.747).
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announced that the novel coronavirus epidemic was listed as a public

In the past few months, COVID-19 spread all over the world, which
attracted the attention of national and local governments. On
January 20th, 2020, COVID-19 was included in Class B infectious
diseases and managed according to Class A in China (National Health
Commission of the People's Republic of China, 2020). And on the
evening of January 30th, the World Health Organization (WHO)

health emergency of international concern (WHO, 2020a). After the
promulgation of “International Health Regulations” in 2007, WHO
has announced only six public health emergencies, the first five of
which were HIN1 influenza in 2009, the polio in 2014, Ebola out-
break in West Africa in 2014, the “Zika” in 2015-2016, and the Ebola
outbreak in Congo (DRC), which began in 2018. The COVID-19 be-
longs to the same coronavirus group as the severe acute respiratory
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syndrome (SARS) and the Middle East respiratory syndrome (MERS)
viruses that caused two of the more severe epidemics in recent
years.

According to WHO's latest real-time statistics on February 4th
of 2021, there were a total of 103,631,793 confirmed cases and
2,251,613 deaths by COVID-19 worldwide. Apart from China, there
are 222 countries, regions or territories reporting COVID-19 cases in
the world (WHO, 2020b). COVID-19 is such a highly contagious dis-
ease and capable of high human transmission. To protect against the
COVID-19 pandemic, the WHO proposed intervening guidance that
included movement restrictions, isolation, restriction of national and
international travel or movement, and full or partial closure of or-
ganizations and institutions (WHO, 2021). National Health Service
organizations all over the world had made a series of modifications
to prevent the spread of COVID-19 and to treat the confirmed and
suspected cases (Simonetti et al., 2021). In China, at the beginning
of the outbreak, the General Office of the State Health Commission
issued a plan for the prevention and control of COVID-19 pandemic,
requiring the improvement of epidemic information surveillance
reports, timely detection and reporting of COVID-19 cases, and
standardizing the management of close contacts, guiding the public
and specific groups to do personal protection, strictly implementing
the disinfection of specific places, to achieve the goal of reducing
the mortality and reducing the harmful influence to public health
(General Office of the State Health Commission, 2020).

Since the outbreak of COVID-19, several designated hospitals and
“Fangcang” shelter hospitals have been set up immediately in China.
At the same time, professional medical teams have been organized
to treat and nurse patients suspected or confirmed with COVID-19
(Chen et al., 2020). Healthcare institutions have rearranged human
resources and medical resources to ensure the timely treatment of
diagnosed patients and the COVID-19 screening of patients in emer-
gency and outpatient departments. Public hospitals also responded
by increasing the number of beds in both intensive and designated
infection units and increasing the number of healthcare workers,
aimed at effectively responding to the needs of those confirmed
and suspected cases who required admission (Liang et al., 2020).
A huge number of nurses were recruited to support and join the
front line of the fight against COVID-19 pandemic. The COVID-19
high risk of infection increased the workload of healthcare workers,
especially nurses, as they are the highest proportion of healthcare
workforce. These problems can lead to mental problems (Al Magbali

et al., 2021). The health of these nurses has received great attention.

2 | BACKGROUND

Based on a systematic review and meta-analysis, sleep quality was
reported to be poor among nurses in different countries and different
departments (Kang, Ma, et al., 2020; Kang, Noh, et al.,, 2020),
especially among female hospital staff nurses (Chien et al., 2013).
Previous studies have revealed that sleep problems among nurses
included poor sleep quality, sleep deprivation, insomnia and

insufficient sleep (Furihata et al., 2020). However, each nurse may
simultaneously have had one or more sleep problems. Poor sleep
quality was associated with night shift work. The sleep quality of
shiftwork nurses was reported to be affected by their individual
health, perceived health condition, circadian type, experience with
shift work and perceived shiftwork condition (Jeong & Gu, 2018).
Not only nurses, abut also other healthcare workers or emergency
personnel, if they had poor sleep quality or sleep deficiencies, they
would be more likely to suffer from mental problems, decreased
work performance, poor decision-making, medical errors, personal
health challenges and burnout (Cox et al., 2021).

When the public health emergency broke out, nurses' working
environment and work pressure suddenly changed, and their sleep
quality also be influenced sensitively and accordingly.

After the outbreak of COVID-19, the sleep quality of healthcare
workers was found to be even worse than general population. A
systematic review and meta-analysis (Jahrami et al., 2021), involv-
ing a total of 54,231 participants from 13 countries, concluded that
the prevalence of sleep problems during the COVID-19 pandemic
was high and affected approximately 40% of people from the gen-
eral and healthcare populations, 36.0% for healthcare workers and
32.3% for the general population, respectively. Meanwhile, sleep
disturbance were found among healthcare workers in different ages
(Grossman et al., 2021; Liu et al., 2021) and in different countries
and regions (Beck et al., 2021; Dey et al., 2021; Marelli et al., 2021,
Robillard et al., 2021). In addition, insomnia prevalence among
healthcare works was estimated at 38.9% across five studies (Pappa
etal., 2020).

Particularly for nurses, as they are the highest proportion of
healthcare workforce, it was proved that they had poorer sleep qual-
ity among all the healthcare worker served during the COVID-19
pandemic. Eighteen studies assessed nurses' sleep disturbance and
the total prevalence was high to 43.0% (Al Magbali et al., 2021).
Similar result (34.8%) occurred in another meta-analysis based on
six cross-sectional studies involving a total of 3,745 nurses (Salari
etal., 2020).

Working against the pandemic, nurses played a pivotal role
in public health. In China, there were about 28,600 nurses in-
volved in the nursing of patients diagnosed or suspected with
COVID-19 (National Health Commission, 2020). Compared with
doctors, nurses spent more time contacting with patients directly
and worked under higher workload pressure. The nursing work
during pandemic period was different from usual, which was in-
volved intensive care, emergency care and also supplied manage-
ment (Tang et al., 2020). Many nurses were relocated from their
usual practice areas to specialized pandemic departments to meet
the needs of nursing severe cases (Seale et al., 2009). Including
them, all frontline nurses were required to adapt to the new work
mode in short time and undertake rescue tasks at any time (Tang
et al., 2020). In addition, isolation and separation from their fam-
ilies were known to lead to an increased risk of psychological
distress (Bansal et al., 2020). Moreover, facing with fears of virus
contagion during direct contact with patients brought great risk
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and stress to frontline nurses and would lead to potentially se-
ries of psychological consequences (Fernandez et al., 2020). At
last, frontline nurses had to take night shifts. Previous studies
have shown that night shifts can lead to sleep disorders, and most
night shift nurses will have varying degrees of neurasthenia, gas-
trointestinal dysfunction, endocrine disorders and low immunity
(Fernandez et al., 2020; Tian & Song, 2012).

The workloads and stress of frontline nurses during the pandemic
would have a negative impact on their sleep quality and increase
the risk of physical and mental health damage (Dong et al., 2017,
Han et al.,, 2016; Wu et al., 2021), thus, causing negative outcomes
for the safety of patients (in terms of mortality and morbidity) and
health professionals (in lower job satisfaction, burnout and intention
to leave) (Wu et al., 2021). In order to improve the sleep quality of
frontline nurses during the pandemic period, we conducted a sleep
intervention based on holistic sleep improvement strategies to im-
prove sleep quality of the frontline nurses served during the public
health emergency (COVID-19).

3 | STUDY AIM

The aim of this study was to investigate the sleep quality of front-
line nurses served during a public health emergency (COVID-19) in
Wuhan, China, and to explore the effects of a sleep intervention

based on holistic sleep improvement strategies for frontline nurses.

4 | METHODS

4.1 | Design

A pre-post-test design was used to examine the effects of a holis-
tic sleep intervention on sleep quality in anti-pandemic frontline
nurses applied the Transparent Reporting of Evaluations with Non-
randomized Designs statement (Appendix S1).

4.2 | Participants

The study was conducted in Wuhan, a city in central China on
February, 2020. A convenience sample was recruited from a spe-
cialized pandemic hospital that only treated confirmed cases of
COVID-19. Inclusion criteria were: (a) frontline nurses working in
a specialized pandemic hospital; (b) had worked at frontline for at
least 2 weeks; (c) ability to use telephone applications “WeChat” and
“Questionnaire Star”. Exclusion criteria were: (a) unwilling to partici-
pate in the survey; (b) lack of internet access; (c) inability to complete
an online survey; (d) presence of long-term medical disorders.

The sample size was calculated using statistical package G *
Power (3.1.9.7) Software (Kang, 2021). Power analysis indicated
that sample size of 43 participants would provide statistical power
>0.9, assuming a significance level of 0.05, a moderate effect size.
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Considering 20% attrition and missing data rate, we finally deter-

mined the sample size to be 52.

4.3 | Intervention

The intervention was designed to help improve the sleep quality and
ensure nursing quality and safety during pandemic period. Facing up
to frontline nurses' sleep problems, the sleep improvement strate-
gies were established based on holistic nursing theory to provide
support for frontline nurses. The strategies were concentrated on
scientific human resource management, comfortable sleep environ-
ment establishment, self-relaxation and self-adjustment training
and humanistic care. The intervention was delivered by a sleep im-
provement collaboration team, consisting of hospital administrators,
nursing managers, psychologists, rehabilitation therapists, logistics
support departments and so on. Specific measures of the sleep im-
provement strategies are shown in Table 1.

44 | Measures

441 | Demographic data

A demographic characteristics questionnaire asked for age, gen-
der, education level, marital status, personnel relationship, working
years, nurse level, professional title, position, department and past
public health emergencies working history.

4.4.2 | Pittsburgh Sleep Quality Index (PSQI)
Pittsburgh Sleep Quality Index is a self-rated questionnaire that as-
sesses sleep quality and sleep disturbances occurred over the past
month. Eighteen items generate seven components: subjective sleep
quality, sleep latency, sleep duration, sleep efficiency, sleep distur-
bances, use of sleep medication and daytime dysfunction. Each com-
ponent is scored according to 0-3 (Buysse et al., 1989). The total
score ranges from 0-21, higher scores reflect poorer sleep quality,
and those with a total score >7 are categorized as having poor sleep
quality (Yin et al., 2017). The Cronbach's a of the seven components
has been reported as .83, the sensitivity and specificity of the original
version have been reported at 89.6% and 86.5% (Buysse et al., 1989).
Liu et al. (1996) translated PSQI into Chinese version. The Chinese
version of PSQI has been used in many epidemiological studies with
good reliability and validity (Guo et al., 2016; Liu et al., 1996).

4.5 | Data collection

The sleep quality was investigated at baseline and after 4-week
follow-up through online questionnaire software “Questionnaire
Star”, instead of face-to-face survey. “Questionnaire Star” is an online
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TABLE 1 Specific measures of the sleep improvement strategies

Strategy

1. Scientific human resource
management to balance labour
intensity

2. Establish independent rest
areas and create a good sleep

Specific measures

Arrange shifts scientifically and rationally: increase shift numbers, reduce the working hours of each
shift.

Establish reserved human resources and rotation plan of frontline nurses, reserve multiple batches of
nurses for rotation.

Set up systematic training courses about COVID-19 pandemic and ensure that all frontline nurses receive
the standardized pre-service training.

Arrange for the frontline nurses to live in quiet and comfortable hotels near the workplace to ensure that
each staff member can have a comfortable sleep environment after shift.

environment e Provide electric blankets and hot water bags products to help maintain warmth in bed in winter.
e Provide goggles and earplugs to reduce light and noise interference to help nurses improve the sleep
efficiency.
3. Encourage self-relaxation and e Provide white noise and light music packages available for frontline nurses to download and encourage

self-adjustment training

them to listen to white noise or light music they preferred to relax before sleep.

e Rehabilitation therapists offer respiratory relaxation and progressive muscle relaxation courses every
Tuesday and Thursday night, and frontline nurses can choose any time to study and training their

relaxation skills.

e Set up a sleep department specialized for frontline medical staff, organizing professional therapists and
equipping with different therapy and relaxation apparatuses. Frontline nurses can get help here for free.

4. Strengthen humanistic care and e Organize psychiatrists and psychological counsellors to carry out psychological assessment at the

take care of nurses' mental

health counselling and assistance.

beginning and end of frontline work and arrange for psychiatrists to be on duty every day to provide free

e Psychiatrists carry out online courses to guide frontline nurse's self-adjustment. The courses include
several following key points: (a) express thoughts and concerns at any time; (b) face up to failures and
accept imperfections; (c) release their negative feelings in an appropriate way; (d) avoid frequently
browsing unreliable or negative information about the epidemic on internet.

e Positive feedback: give timely affirmation and encouragement to their work and sacrifices. Compared
with material rewards, verbal affirmation is more recommended.

e Use the power of family support: encourage nurses to keep in touch with families and friends. Unite
social forces and take the initiative to solve the living difficulties and worries of their families, for
example, providing with food, books and surgical masks, especially for nurses' children.

survey tool and it permits questionnaire design, data collection,
custom reporting and analysis of results (Shi et al., 2000).

The purpose, significance and anonymity and confidentiality of the
research were delivered by WeChat group by the first author. Then, the
above scales were uploaded to the “Questionnaire Star” and the QR
code was sent to participants from the first author's account at baseline
and after 4-week follow-up. The informed consent form was also signed
through the “Questionnaire Star”. When the participants completed
the survey on the mobile phone, the data would be directly collected

through the “Questionnaire Star” software and formed an Excel form.

4.6 | Ethics statement

The study protocol was approved by the Ethics Committee of a teach-
ing hospital (protocol approval No. TJ-IRB20201216). Participants
were informed that they could refuse to participate or withdraw from
the study at any time, and all information would be held confidential.

4.7 | Data analysis

SPSS 20.0 (IBM) software was used for statistical analyses.
Categorical variables are presented as counts and percentages.

Continuous variables are presented as mean and standard deviation
(SD). The differences were compared by paired t-test in normally dis-
tributed continuous variables, or by non-parametric test in abnormal

distribution variables. A p-value of <.05 was considered statistically

significant.
5 | RESULTS
5.1 | Demographic characteristics

Fifty-two nurses completed the study without data leakage
(Figure 1). The included nurses' ages ranged from 22-41years
(M = 30.81, SD = 4.927). A high proportion of nurses (96.2%)
were female. Nurses came from a wide variety of educational
backgrounds. The vast majority (96.2%) earned a college degree
(5.8%) or a bachelor's degree (90.4%), but others had a master's
degree (3.8%). In terms of marriage, most (57.5%) were married.
The most of nurses (67.3%) have worked for less than 10years, and
only 32.7% had worked for more than 10years. Fifty-one of them
were clinical nurses, and only one was engaged in nursing manage-
ment as a head nurse in the usual practice areas. Almost all of them
(88.5%) had no experience working in a public health emergency
(Table 2).
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5.2 | Sleep quality of frontline nurses during
COVID-19 pandemic (PSQI scores of included nurses
at baseline)

As shown in Table 3, the total score of PQSI of frontline nurses was
8.69 +4.346, higher than 7, indicating that the sleep quality of front-
line nurses at baseline was poor. Compared with the norm (Buysse
et al., 1989), there were statistically significant differences in total
scores (p <.01) and components of subjective sleep quality (p <.01),
sleep latency (p <.01), sleep efficiency (p <.01), sleep disturbances
(p <.01), sleep medication (p <.01) and daytime dysfunction (p <.01),
except sleep duration (p = .387).

5.3 | Effects of holistic sleep improvement
strategies on sleep quality of frontline nurses
(comparison of PSQI scores at baseline and 4-week
follow-up)

Compared with the PSQIl score at baseline, the total score statistically
significantly decreased at 4-week follow-up after the intervention,
but the total score still showed to be higher than 7, representing that
the sleep quality improved and still poorer than norm. Beside, statis-
tically significant differences were found in subjective sleep quality
(p = .016), sleep efficiency (p = .015), sleep disturbances (p = .007),

Front-line nurses volunteered for
the study (n=52)

\4

Baseline data collection
(Demographic characteristics and
PQSI) (n=52)

A4

A sleep intervention based on
holistic sleep improvement

strategies

A4

4-week follow-up

Without data leakage
A4

Data collection (PQSI) (n=52)

Y
Pre-post data Analyzed (n=52)

FIGURE 1 Flow chart of research design and participants
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but not in sleep latency (p = .205), sleep duration (p = .375), sleep
medication (p = .723) and daytime dysfunction (p = .747) at 4-week
follow-up after the intervention (shown in Table 4).

6 | DISCUSSION

6.1 | The sleep quality of frontline nurses served
during COVID-19 was worse than norm

The results of this study showed that the total score and each com-
ponent score of PSQI, except sleep duration, in frontline nurses at
baseline were statistically significantly higher than those of the norm
(p<.01). Twenty-eight frontline nurses had sleep quality problems
by self-reported, accounting for 53.85% of the total participants. It
was higher than the norm rate (13.18%) reported by Liu et al. (1996)
in Chinese population and also higher than the rate reported in other
populations (Beck et al., 2021; Dey et al., 2021; Marelli et al., 2021;
Robillard et al., 2021), even higher than anti-pandemic nurses in other
countries and locations (Jahrami et al., 2021; Pappa et al., 2020).

However, similar result was found in a large sample survey at the
same time in Wuhan (Tang et al., 2020). This was probably because
the baseline survey was conducted in Wuhan in early February 2020,
when the epidemic had just broken out. Either healthcare institu-
tions or the healthcare works were shocked and not well-prepared
to face up with such unfamiliar disease and the changing interna-
tional situation. Most of the nurses were organized and arranged to
participate in the nursing of suspected or confirmed patients with-
out enough time to do physical and psychological preparation for
the following heavy anti-epidemic tasks. Therefore, in addition to
the pressure, they also felt a sense of uncertainty, which produced
negative emotions such as anxiety and fear, and leading to a series
of psychological problems, such as depression, insomnia, irritability
and so on.

6.2 | Holistic sleep improvement strategies
were effective in improving the sleep quality of
frontline nurses

The total score of PSQI statistically significantly decreased at 4-
week follow-up after the intervention. Beside, statistically significant
differences were found in subjective sleep quality (p = .016), sleep
efficiency (p = .015) and sleep disturbances (p = .007) as well. Four
different sleep improvement strategies all played an important role

in improving the sleep quality of frontline nurses.
6.2.1 | Strategy 1: Scientific human resource
management helped balance labour intensity

Burnout is an important factor leading to sleep problems of frontline
nurses (Payne, 2001; Tang et al., 2020). Nurses' sleep problems not
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TABLE 2 Demographic characteristics included nurses (N = 52)

Variable Frequency Ratio (%)
Gender

Male 2 3.8

Female 50 96.2
Education level

College 3 5.8

Bachelor 47 90.4

Master and above 2 3.8
Marital status

Single 22 42.3

Currently married 30 57.7
Personnel relationship

Contract nurses 49 94.3

Personnel agency nurse 2 3.8

Formal establishment nurse 1 1.9
Working years

<3 4 7.7

3-5 17 32.7

6-10 14 26.9

>10 17 32.7
Nurse level

NO 3 5.8

N1 19 36.5

N2 13 25.0

N3 16 30.8

N4 1 1.9
Professional title

Junior nurse 7 13.5

Senior nurse 31 59.6

Supervisor nurse 14 26.9
Position

Nurse 51 98.1

Head nurse 1 1.9
Department

Surgical 20 38.5

Medical 6 11.5

Gynaecology 3 5.8

Paediatrics 7 135

Outpatient and emergency 7 13.5

ICU 9 17.2
Past public health emergencies working history

Yes 6 11.5

No 46 88.5
Variable M SD
Age 30.81 4.927

Abbreviations: M, mean; SD, standard deviation.

only affect their physical and psychological health, but also reduce
their work efficiency and affect nursing quality. Effective support
from organization was very important for nurses to cope with work
stress. Therefore, health administrators should create a harmonious
working atmosphere and strengthen the management of human re-
sources for the frontline nurses (Duan & Shi, 2015). The increased
shifts effectively reduced the working hours of each shift, and con-
trolled the workload of each shift in a bearable range, thus ensur-
ing all frontline nurses obtain sufficient rest or sleep after each shift.
Moreover, the reserved batches of nurses for rotation (Liu, Wang,
et al.,, 2020; Simonetti et al., 2021) ensured that there were sufficient
human resources prepared to work during the pandemic and avoided
the condition of continuous rotation or working with fatigue or ill-
ness. At last, the systematic pre-service training increased nurses'
self-confidence and sense of safety, decreased the sense of uncer-

tainty, thus reduced the work stress and improved their sleep quality.

6.2.2 | Strategy 2: The independent rest areas
created a good sleep environment

The frontline nurses belonged to the self-isolated groups accord-
ing to the anti-epidemic regulations (Liang et al., 2020). Managers
should provide quiet and suitable rest areas for frontline nurses to
ensure they can have a comfortable sleep environment after each
shift. The rest areas should be quiet, clean and hygienic, with suit-
able light, temperature, humidity and comfortable bedding, without
sleep interference. Due to the droplet transmission of COVID-19,
central air conditioners cannot be used in winter. Managers should
pay attention to the temperature and provide thermal insulation
products, such as electric blankets and hot water bags. In addition,
all frontline nurses needed to work day and night shifts, half the time
they had to rest in daylight. Some nurses reported that the bright
and noisy environment made it difficult to fall asleep on daytime.
Hospital managers could provide goggles, earplugs or some other
products to reduce daytime interference to help nurses improve the
sleep efficiency. The results showed that the sleep efficiency and
sleep disturbances were statistically significantly improved, which
proved that the sleep improvement strategy focused on sleep envi-

ronment was effective.

6.2.3 | Strategy 3: Self-relaxation and self-
adjustment training helped release stress

Studies have shown that white noise had an auditory masking
effect and could increase the awakening threshold, thus con-
solidating sleep (Shao et al., 2018). In different studies, patients
with sleep problems were arranged in the environment with white
noise of 50-60 or 60-75 decibels, and all of them achieved im-
proved sleep quality (Forquer & Johnson, 2007). After years of
research, personalized music intervention has been proved to be
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TABLE 3 Status of sleep quality of frontline nurses at baseline (M +SD) (N = 52)

Baseline (M 4 SD) Norm (M +SD)
Variable N =52 N =112 t p
Total score of PSQI 8.69 +4.346 3.88 +2.52 8.932 <.001
Subjective sleep quality 1.42 +0.776 0.63 +0.67 6.677 <.001
Sleep latency 2.21+0.915 0.70 +£0.86 10.252 <.001
Sleep duration 0.83 £0.964 0.70 +£0.58 1.071 .387
Sleep efficiency 1.23 +1.246 0.15 +0.47 8.044 <.001
Sleep disturbances 1.60 +0.823 0.90 +0.44 7.093 <.001
Sleep medication 0.31 +0.781 0.06 +0.24 3.096 .002
Daytime dysfunction 1.27 +0.952 0.73 +£0.83 3.697 .003
Abbreviations: M, mean; PSQI, Pittsburgh Sleep Quality Index; SD, standard deviation.
TABLE 4 Comparison of sleep quality of frontline nurses at baseline and 4-week follow-up (N = 52)
Baseline (pre-test) 4-Week follow-up (post-test) Parameters
Variables (M +SD) (M+SD) t p
PSQl total score 8.69+4.346 7.48+3.691 3.042 .004
M [P25, P75] M [P25, P75] 4

Subjective sleep quality 1.00[1.00, 2.00] 1.00[1.00, 2.00] -2.408 .016
Sleep latency 2.50[1.25, 3.00] 2.00 [1.00, 3.00] -1.268 .205
Sleep duration 1.00 [0, 1.00] 0[0, 1.00] -0.887 .375
Sleep efficiency 1.00 [0, 2.75] 1.00 [0, 1.00] -2.436 .015
Sleep disturbances 1.00 [1.00, 2.00] 1.00 [1.00, 2.00] -2.675 .007
Sleep medication 010, 0] 010, 0.75] -0.354 723
Daytime dysfunction 1.00 [1.00, 2.00] 1.00 [1.00, 2.00] -0.323 747

Abbreviations: M, mean; P25, 25th percentile; P75, 75th percentile; PSQI, Pittsburgh Sleep Quality Index; SD, standard deviation.

a good method to improve sleep quality (Wen, 2018). Respiratory
relaxation (Xie et al., 2010) and progressive muscle relaxation (Guo
et al., 2017; Liu, Chen, et al., 2020) have also been proved to re-
duce psychological stress and effectively improve sleep quality.
Based on these research evidences, hospital managers provided
white noise or light music packages and encourage frontline nurses
to listen to white noise or light music they preferred to relax be-
fore sleep. Some respiratory relaxation or progressive muscle re-
laxation courses, preferably online, could be further help frontline
nurses to train their relaxation skills. Closing eyes and taking deep
breathes in the music background, and imagining relaxing the mus-
cles from head to toe in a beautiful natural environment, which
was proved to helping relieve tension, shorten sleep latency (Liu,
Chen, et al., 2020).

Furthermore, therapy devices have been reported to help allevi-
ate sleep disorders in China and abroad at present, such as insom-
nia therapy, transcranial magnetic stimulation therapy, transcranial
ultrasound electrical stimulation therapy, brain electrical somato-
sensory music relaxation system and so on (Wang et al., 2015). The
above devices are non-invasive and painless and can effectively reg-
ulate mood state and improve sleep quality. Hence, in anti-epidemic
hospitals, managers could set up a sleep department specialized for

frontline medical staff, making good use of the above devices and or-
ganizing professional therapists, helping to alleviate sleep disorders

for the frontline nurses.

6.2.4 | Strategy 4: Humanistic care and
psychological care helped to maintain mental health

In the front line of public health emergency, just like the previous
SARS and the current COVID-19 epidemic, the heavy work pressure,
risk of infection, network consensus and worries about family mem-
bers, all these factors led to great psychological pressure and caused
a variety of bad emotions on frontline nurses (Xu & Zhang, 2020).
Studies have explored that emotional state and mental health were
closely related to sleep quality (Tang et al., 2020; Xu & Zhang, 2020).
Managers should attach great importance to the psychological
status, realize the impact of emotional problems on nurses' sleep
and health and take measures from multiple angles (Kang, Ma,
et al., 2020; Kang, Noh, et al., 2020).

Ni and Sun's research (Ni & Sun, 2008) showed that verbal affir-
mation and praise can help nurses relieve negative emotions caused

by work stress more than material rewards. Hospital administrators
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were recommended to give timely affirmation and encouragement
to frontline nurses' work and sacrifices.

Psychological assessment, counselling and assistance were nec-
essary and required to be organized (Kang, Ma, et al., 2020; Kang,
Noh, et al., 2020). Psychiatrists could carry out online counselling
and courses to teach frontline nurses how to do self-adjustment and
guide them to face up to the bad emotions and to establish positive
attitudes. In this special period, medical staff would also have feel-
ings of fear and sadness. Nurses should be encouraged to release
their negative feelings and understand that the current medical
methods may not guarantee all patients be cured in such a sudden
epidemic. They could not be plagued by the sense of frustration or
repeatedly blame themselves when facing with patients' deaths.

Family support was a key power that support frontline nurses to
keep the confidence to defeat the epidemic. Hospital administrators
should encourage and create channels promote nurses to keep in
touch with families and friends. Moreover, taking good care of their
families greatly helped frontline nurses solving their worries about
families. Administrators could pay attention to taking the initiative
to care about nurses' families, for example, uniting social forces to
provide free food, masks or disinfectant.

In addition, facing with such a special emergency like COVID-19,
the whole country of China united as one again just like what hap-
pened in the history of SARS. All medical sources were united and
combined together and entered into the front line one by one with-
out complaining. Their spirit of unity and dedication has forged the
greatest strength in the fight against the epidemic. The frontline
nurses were working in a harmonious and united team, which to a
certain extent appeasing some emotional problems related to the
surrounding environment, such as interpersonal sensitivity, hostility
and paranoia (Tang et al., 2020; Xu & Zhang, 2020).

7 | CLINICAL IMPLICATIONS

Based on holistic nursing theory, we searched evidences and for-
mulated sleep improvement interventions from the four dimensions
of human resource management, environmental improvement and
psychological care and relaxation training. Starting from external
factors, we have taken measures to optimize human resources and
improve the sleeping environment. Internally, we carried out relaxa-
tion training and humanistic care among frontline nurses.

These holistic sleep improvement strategies have been proved to
be effective in reducing sleep disorders and improving sleep quality
of frontline nurses, which is worth popularizing. During the epidemic
period, hospital administrators should formulate relevant policies to
promote the physical and mental health of frontline nurses. The most
important is to pay attention to the sleep quality of frontline nurses
and then formulate sleep intervention strategies and take action.
The holistic sleep improvement strategies approach to both internal
and external environments of frontline nurses were recommended.
In terms of external environment, optimized human resources re-

duced work burden and work pressure, and the comfortable sleep

environment effectively reduced sleep disturbance. As for internal
environment, relaxation training and humanistic care took full ac-
count of the psychological problems of frontline nurses and provided
them several ways to relax and release. The results of this study
strongly demonstrate that holistic sleep improvement strategies can
improve the sleep quality of nurses working in public health emer-
gencies, and these strategies can be extended to nurses working in
other special circumstances, such as wind disasters, earthquakes
and so on. In addition, it is hoped that the intervention methods and
results of this study can promote the formation of a standardized
mechanism for protecting the rights and interests of nurses in the
general practice places and other special working environments.

8 | LIMITATIONS AND FUTURE STUDY

There were some limitations to the present study. First, the par-
ticipants were a convenience sample from one-single anti-epidemic
city. These nurses are working and living in same circumstances, and
their work forms in the frontline are basically similar. The sample of
this study may no present all the nurses served during COVID-19
pandemic in the whole world. The representativeness of the sample
needs to be improved. Second, self-reported sleep quality may have
been subject to social desirability bias.

Despite these limitations, the study explored the sleep quality
and the effects of the holistic sleep improvement strategies in front-
line nurses served during a public health emergency (COVID-19) in
Wuhan, China. The sleep quality of frontline nurses statistically sig-
nificantly improved after receiving a sleep intervention concentrated
on human resource management, comfortable sleep environment
establishment, self-relaxation and self-adjustment training and hu-
manistic care. Based on this intervention research, further research
could study the effect of the reported sleep improvement strategies
on frontline nurses in other cities or countries. Meanwhile, other
specific intervention could be designed to improve sleep quality of
nurses served during public health emergencies.

9 | CONCLUSIONS

The sleep quality of frontline nurses is not only closely related to
their physical and psychological health, but also related to clini-
cal nursing safety and nursing quality, which are indispensable
guarantee factors for the victory of the fight against public health
emergency. The firstline nurses served during public health emer-
gency (COVID-2019) had a middle level of sleep quality. However,
the sleep quality of frontline nurses statistically significantly im-
proved after receiving a sleep intervention concentrated on human
resource management, comfortable sleep environment establish-
ment, self-relaxation and self-adjustment training and humanistic
care. Hospital administrators need to face up to the existed sleep
disorders and establish reasonable sleep management strategies to
help improve the sleep quality and ensure nursing quality and safety
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during COVID-2019 pandemic. A sleep improvement intervention
including scientific human resource management, comfortable sleep
environment establishment, self-relaxation and self-adjustment

training and humanistic care was suggested.

10 | RELEVANCE TO CLINICAL PRACTICE
This study can give some inspiration and suggestions to hospital ad-
ministrators on the sleep management of frontline nurses in public
health emergencies. Healthcare institutions should pay attention to
the sleep quality of nurses served during public health emergencies
and establish sleep management strategies to help improve the sleep
quality and ensure nursing quality and safety. The sleep interven-
tion based on holistic sleep improvement strategies can improve
nurses' sleep quality and reduce sleep disorders, which is worth
popularizing.
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