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Introduction 
 
The COVID-19 epidemic, characterized by rapid 
infection, a serious attack on the human immune 
system, and long treatment duration, has posed a 

serious threat to human lifestyle and health (1). 
Sleep is one of the basic physiological needs of 
human beings. Sleep-related problems not only 
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Background: COVID-19 infection is transmitted easily and quickly, exposing medical care workers, especially 
nursing workers, to tremendous stress. Therefore, identifying the factors influencing the sleep quality of nurses 
and implementing corresponding interventions are conducive to improving the sleep quality of nurses and en-
hancing their nursing quality.  
Methods: Form September to December 2022, a survey-based evaluation was conducted on 1074 front-line 
clinical nurses randomly selected from three hospitals in Zhejiang Province, China. Based on the survey results, 
152 nurses were selected and randomly divided into the experimental group and the control group, with 76 
nurses in each group. A 2-month psychological intervention based on the self-transcendence theory was con-
ducted, and the two groups were compared before and after the intervention.  
Results: The average PSQI score of nurses was 7.19±3.65, with 471 of them suffering from poor sleep 
(PSQI>7), accounting for 45.46%. In addition, 57.10% of the nurses were under excessive stress, whereas 62% 
of them had a Self-Rating Anxiety Scale score of ≥50. After the intervention, the PSQI score of the experi-
mental group was significantly lower than that of the control group, with the difference being statistically sig-
nificant (P<0.05).  
Conclusion: Clinical nurses in tertiary hospitals have poor sleep quality and more severe stress and anxiety 
problems during COVID-19 than during non-epidemic periods. Clinical interventions based on the self-
transcendence theory can effectively improve the sleep quality of nurses. Results of this study provide reference 
for enhancing the sleep quality of nurses and ensuring their physical and mental health during epidemic. 
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affect individuals’ physical and mental health but 
also produce significant socio-economic impacts, 
shaping a serious public health issue (2). COVID-
19 is highly contagious. Given their close contact 
with patients with COVID-19, nurses face a high 
risk of infection. In addition, their nursing work 
is characterized by high intensity and heavy oc-
cupational stress. They likely experience negative 
emotions and sleep problems under long-term 
high-level stress (3). The detection rate of sleep 
quality problems in nurses is 46.68%, with most 
of them experiencing difficulties falling asleep to 
different degrees, short sleep cycles, early awak-
ening, and other problems (4). In a meta-analysis 
conducted, the sample included 3745 nurses, and 
the prevalence of sleep disorders was about 
34.8% (1). However, few existing studies on the 
factors influencing the sleep quality of nurses 
have focused on the analysis of demographic data 
rather than on the effects of other relevant fac-
tors. 
Self-transcendence refers to the spiritual activity 
whereby individuals extend their upper limit and 
adjust their views, goals, and behavior to surpass 
who they are without denying themselves and 
their existing values in search of the meaning, 
truth, value, and love of life (5). In recent years, 
self-transcendence has been applied to multiple 
fields, including medicine, psychology, and reli-
gious philosophy. Individuals suffering from se-
vere illnesses have higher levels of self-
transcendence than normal individuals (6). Self-
transcendence is significantly and positively cor-
related with proactive difficulty coping and nega-
tively correlated with adverse behaviors such as 
depression, stress, and avoidance of difficulties 
(7, 8). The results obtained by Liu (9) reveal a 
strong correlation between self-transcendence 
and adaptability, self-esteem, expectation, and 
happiness. In practice, interventions based on 
self-transcendence can enhance the interest and 
enthusiasm of nursing students in engaging in 
elderly care work. Under the guidance of the self-
transcendence theory. Niu et al (10) used the fo-
cus group approach to intervene in the elderly 
and observed the effect of this approach in stim-
ulating positive personal psychological resources 

in response to negative emotions. The self-
transcendence theory has been applied to clinical 
interventions for different groups, such as pa-
tients with AIDS (11), patients seeking breast 
cancer rehabilitation (12), individuals with addic-
tive behavior (13), and to improving nurse–
patient relationships in elderly nursing centers 
(14). However, few studies have focused on the 
intervention effect of self-transcendence on the 
sleep quality of nurses. 
Clearly, nurses’ sleep quality needs improvement, 
but only a few studies have focused on the fac-
tors influencing nurses' sleep quality during the 
COVID-19 epidemic. Additionally, the self-
transcendence theory has rarely been used as a 
guide for intervention surveys.  
Therefore, we aimed to investigate the sleep qual-
ity of Chinese nurses during the COVID-19 epi-
demic, analyze its influencing factors, and devel-
op an intervention scheme based on the self-
transcendence theory for practice, thereby 
providing an objective reference for improving 
nurses’ physical and mental health in response to 
relevant public health events. 
 
Materials and Methods 
 
A questionnaire survey was conducted using 
convenience sampling on nurses in three com-
prehensive tertiary hospitals in Zhejiang Prov-
ince. The questionnaire was filled out by clinical 
nursing workers anonymously. A total of 1074 
copies of the questionnaire were distributed, and 
1037 were retrieved, with a response rate of 
96.6%. Of the participants, 101 were males, ac-
counting for 9.7%, and 936 were females, ac-
counting for 90.3%. The average age of the par-
ticipants was 34.0±10.4 years old.  
This study passed the Ethics Committee of by 
Hangzhou Vocational and Technical College 
(No.20220901). The investigation was conducted 
from September to December, 2022. Simultane-
ously, 152 volunteers were recruited from the 
hospitals for a sleep intervention experiment. 
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Research tools 
The questionnaire regarding participants’ demo-
graphic data included gender, age, education lev-
el, marital status, occupational title, working 
years, and night shift frequency.  
The Chinese Perceived Stress Scale (15). The 
Perceived Stress Scale prepared by Cohen in 1983 
and revised into the Chinese version in accord-
ance with China’s cultural background (16). This 
scale has a total of 14 items. A higher score indi-
cates a greater psychological stress, with a total 
score of 0–28 indicating normal stress, a score of 
29–42 indicating high stress, and a score of 43–56 
indicating excessive stress.  
The Pittsburgh Sleep Quality Index (PSQI) 
(17). PSQI is a self-rating sleep quality scale 
compiled by Buysse et al (17). The scale has good 
reliability and validity, with a Cronbach’s α coef-
ficient of 0.879. The total score ranges from 0 to 
21 points. A higher score indicates worse sleep 
quality. In this study, PSQI>7 indicates the exist-
ence of a sleep disorder (18).  
The Self-rating Anxiety Scale (SAS) (19). SAS 
was prepared by Zung in 1971, and this scale was 
primarily used to assess research participants’ 
subjective perception of anxiety. Each item was 
scored by using a four-level scoring method in 
accordance with symptom frequency. A total of 
20 items were included, with 15 positive scoring 
items and 5 inverse scoring questions.   
 
Intervention method 
In addition, a 2-month psychological intervention 
based on the self-transcendence theory was im-
plemented in the experimental group. Weeks 1-2, 
cognitive education and psychological counseling: 
The participants were guided to understand their 
own negative emotional problems and correctly 
evaluate and handle their negative emotions. 
Moreover, self-stress relieving methods such as 
deep breathing and meditation were applied. 
Weeks 3-5, social support: The participants were 
assisted to establish nurse friendship meetings 
and organize regular online forums whereby they 
can share positive coping experiences with one 
another and establish favorable social relation-

ships. They were guided to acquire empathy, 
thereby encouraging and motivating one another. 
Weeks 6-8, summarization and incentives: The 
participants were guided to recall wonderful past 
events, shape an optimistic psychological state, 
summarize the lessons, and perceive the happi-
ness brought by these events. Facing the future: 
The participants were assisted to build confi-
dence toward the future, make a short-term posi-
tive life plan, summarize their lessons in success-
fully executing the plan, and seek the full comple-
tion of their plan.  
 
Statistical methods 
EpiData3.02 was used for data entry, and SPSS 
15.0 (Chicago, IL, USA) was used for data analy-
sis. Qualitative data were expressed in case num-
bers and rates. A chi-squared test was used for 
comparison among groups, and binary uncondi-
tional logistic regression was used for multivariate 
analysis. P<0.05 indicates statistically significant 
difference. 
 
Results  
 
Sleep quality of participants 
A total of 1037 valid copies were retrieved. Their 
average age was 34.0±10.4 years old, and their 
average PSQI score was 7.19±3.65. Among 
them, 471 had poor sleep (PSQI>7 points), ac-
counting for 45.46%.  
 
Comparison of sleep quality among different 
participants 
The comparison of sleep quality among different 
participants is shown in Table 1. The results of 
univariate analysis indicate that sleep quality was 
associated with gender, age, education level, oc-
cupational title, working years, night shift fre-
quency, work stress, and anxiety. Statistically sig-
nificant differences were found among different 
participants (P<0.05). In addition, no statistical 
correlation was found between sleep quality and 
marital status (2=4.626, P>0.05). 
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Table 1: Comparison of sleep quality among different participants 

 
Demographic data Sleep quality Poor sleep 

Detection 
rate (%) 

c2 value P 
Normal poor 

Gender Male 66 35 34.70 5.232 0.022 
 Female 500 436 46.60   
Age 25 and below 170 127 42.80 25.38 <0.001 
 26-35 214 124 36.70   
 36-45 114 141 55.30   
 46 and above 68 79 53.70   
Educational level Technical secondary school 158 110 41.00 21.76 <0.001 
 College 164 198 54.70   
 Bachelor’s degree 229 146 38.90   
 Master’s degree 15 17 53.10   
Marital status Unmarried 200 156 43.80 4.626 0.201 
 Married 351 291 45.30   
 Divorced 11 19 63.30   
 Other 4 5 55.60   
Occupational title Nurse 60 81 57.40 30.905 <0.001 
 Primary nurse 280 157 35.90   
 Nurse-in-charge 185 180 49.30   
 Associate chief nurse and 

above 
41 53 56.40   

Working years 5 years and less 170 127 42.80 34.868 <0.001 
 6-10 years 205 109 34.70   
 11-20 years 122 130 51.60   
 21 years and more 69 105 60.30   
Night shift frequen-
cy 

No 119 35 22.70 43.84 <0.001 

 1 time/week 232 194 45.50   
 2 times/week 191 206 51.90   
 3 times/week 24 36 60.00   
Anxiety No 377 231 38.00 43.16 <0.001 
 Mild 161 173 51.80   
 Serve 28 67 70.50   
Stress Normal stress 329 194 37.10 60.6 <0.001 
 High stress 161 176 52.20   
 Excessive stress 76 101 57.10   

 
Multivariate logistic regression analysis of sleep 
quality-related factors 
With sleep quality (0=normal, 1=poor) as the 
dependent variable, gender (1=male, 2=female) 
and the variables that were statistically significant 
in multivariate analysis, including age, occupa-

tional title, working years, night shift frequency, 
stress, and anxiety, were analyzed. The results 
indicate that gender, education level, occupational 
title, working years, night shift frequency, anxiety, 
and stress were independently correlated with 
sleep quality (P<0.05) (Table 2). 
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Table 2: Multivariate logistic regression analysis of sleep quality-related factors 

 
Independent variable B S.E. c2 P OR 95% Interval of OR 

Upper lim-
it 

Lower lim-
it 

Gender 0.706 0.25
3 

7.814 0.005 2.02
7 

1.235 3.326 

Educational level: Technical secondary 
school 

    1   

College 0.994 0.2 24.81
4 

<0.00
1 

2.70
2 

1.828 3.996 

Bachelor’s degree 0.646 0.27
6 

5.458 0.019 1.90
7 

1.11 3.278 

Master’s degree 1.46 0.49
1 

8.84 0.003 4.30
5 

1.645 11.268 

Occupational title: Nurse     1   
Primary nurse -

1.743 
0.34

7 
25.21

5 
<0.00

1 
0.17

5 
0.089 0.345 

Nurse-in-charge -
1.892 

0.50
2 

14.22
8 

<0.00
1 

0.15
1 

0.056 0.403 

Associate chief nurse and above -
1.933 

0.62
9 

9.454 0.002 0.14
5 

0.042 0.496 

Working years:  5 years or less     1   
6-10years 0.484 0.28

9 
2.794 0.095 1.62

2 
0.92 2.86 

11-20years 1.038 0.36
5 

8.082 0.004 2.82
5 

1.381 5.779 

21 years and more 1.784 0.45
6 

15.32
3 

<0.00
1 

5.95
1 

2.436 14.534 

Night shift frequency 0.607 0.09
2 

43.71
2 

<0.00
1 

1.83
5 

1.533 2.196 

Anxiety 0.586 0.11 28.23
9 

<0.00
1 

1.79
6 

1.447 2.229 

Stress 0.318 0.09
6 

10.89
4 

0.001 1.37
4 

1.138 1.659 

 
Comparison of sleep quality between two groups 
before and after the intervention 
As shown in Table 3, no statistically significant 
difference in the total PSQI score was found be-
tween the two groups before the intervention 
(t=0.146, P=0.884). After 2-month intervention, 
both groups had low total PSQI scores, and the 
differences were statistically significant compared 

with the pre-intervention scores (P<0.05). The 
comparison of the PSQI total score between the 
two groups after the intervention and the de-
creases in the total PSQI score indicated a better 
effect on the experimental group than on the 
control group, with statistically significant differ-
ences (t=3.545 and 6.120 at P=0.001 and <0.001, 
respectively).  
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Table 3: Comparison of PSQI scores before and after the intervention 
 

Index Group Before 
interven-

tion 

After in-
tervention 

Difference be-
fore and after 
intervention 

Comparison of P-
values within the 

group 
Sleep quality Experimental 

group 
1.37±0.73 0.95±0.51 0.42±0.61 <0.001 

Control group 1.35±0.72 1.30±0.68 0.05±0.48 0.660 
t 0.170 3.590 4.156  
P 0.865 <0.001 <0.001  

Time to fall 
asleep 

Experimental 
group 

1.57±0.75 0.99±0.76 0.58±0.71 <0.001 

Control group 1.51±0.72 1.27±0.73 0.14±0.52 0.043 
t 0.503 3.144 4.359  
P 0.616 0.002 0.001  

Sleep time Experimental 
group 

1.27±0.95 0.86±0.75 0.41±0.74 0.004 

Control group 1.32±0.94 1.08±0.79 0.24±0.51 0.090 
t 0.326 1.761 1.649  
P 0.745 0.080 0.101  

Sleep effi-
ciency 
 
 
 
 

Experimental 
group 

1.23±0.78 0.84±0.77 0.39±0.61 0.002 

Control group 1.25±0.81 0.99±0.79 0.26±0.59 0.047 
t 0.155 1.185 1.335  
P 0.877 0.238 0.184  

Sleep Dis-
orders 
 

Experimental 
group 

1.36±0.94 1.02±0.78 0.34±0.52 0.016 

Control group 1.29±0.91 1.04±0.85 0.25±0.54 0.082 
t 0.466 0.151 0.930  
P 0.642 0.880 0.354  

Sodium am-
ytal 

Experimental 
group 

0.31±0.43 0.06±0.23 0.25±0.45 <0.001 

Control group 0.30±0.45 0.17±0.36 0.13±0.48 0.051 
t 0.14 2.245 1.59  
P 0.889 0.026 0.114  

Daytime 
functional 
disorders 

Experimental 
group 

1.41±0.91 0.86±0.75 0.55±0.81 <0.001 

Control group 1.38±0.89 1.14±0.74 0.24±0.67 0.073 
t 0.205 2.317 2.571  
P 0.837 0.022 0.011  

PSQI Experimental 
group 

8.52±3.37 5.58±2.68 2.94±1.73 <0.001 

Control group 8.40±3.21 6.99±2.84 1.31±1.69 0.005 
t 0.225 3.148 5.876  
P 0.822 0.002 <0.001  
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Discussion 
 
Sleep quality of Chinese nurses 
In this study, the average PSQI score of clinical 
nurses in tertiary hospitals was 7.19±3.65. 
Among them, 471 had poor sleep (PSQI>7), ac-
counting for 45.46%, which is consistent with the 
detection rate of 43% shown in the study con-
ducted by Al Maqbali et al (20). With PSQI>7 as 
the reference threshold for adults’ sleep quality 
problems in China (21), the clinical nurses in ter-
tiary hospitals included in this study had poor 
sleep. Therefore, more effort should be made to 
improve the sleep quality of clinical nurses in ter-
tiary hospitals during epidemics, which is con-
sistent with the research results already (22,23). 
The reason lies in the strong infectivity and wide 
spread of the virus, caused psychological trauma 
to different groups in society at varying degrees. 
The COVID-19 epidemic, characterized by rapid 
onset, strong infectivity, and wide spread, has 
brought different levels of psychological trauma 
to different social groups. Most nurses have rare-
ly experienced sudden infectious disease emer-
gencies in person, thereby failing to make a fast 
and effective response. Under the dual physiolog-
ical and psychological stress, nurses are more 
prone to a series of negative emotions such as 
fear, anxiety, and depression, leading to their neu-
roendocrine disorders and ultimately undermin-
ing their sleep. 
 
Analysis of factors influencing the sleep quality 
of Chinese nurses 
In this study, the sleep quality of male nurses was 
significantly better than that of females, con-
sistent with the results reported by Fatima et al 
(24). This difference in sleep quality is due to the 
following reasons: 1) male nurses, in virtue of 
their physical advantages, have better sleep quali-
ty than female nurses, who are subject to the im-
pact of special physiological periods; 2) female 
nurses need to take more responsibilities such as 
caring for the elderly and children at home in ad-
dition to work at ordinary times. Female nurses 
are more physically and mentally exhausted and 

more likely to have a sleep disorder (25). In addi-
tion, a statistically significant difference in the 
PSQI score is found among nurses with different 
education levels, with those who have a master’s 
degree having the highest score. Nurses with a 
master’s degree, as the backbone during the epi-
demic, have more nursing tasks and responsibili-
ties, which is also the main cause of their poor 
sleep quality. Occupational title is also an im-
portant factor affecting the sleep quality of nurs-
es. In this study, a higher occupational title leads 
to fewer sleep problems, indicating that occupa-
tional title is an important factor affecting the 
sleep quality of Chinese nurses. Furthermore, 
nurses with more working years have poorer 
sleep quality, which is consistent with the investi-
gation results reprobated by Kim-Godwin et al 
(26). A nurse with more working years is faced 
with more influential responsibilities and corre-
sponding high levels of stress. The results of this 
study also indicate that night shift frequency af-
fects sleep quality. A higher night shift frequency 
leads to poor sleep quality, which is basically con-
sistent with relevant research results (27). Nurses 
work frequently on shifts, and night shift workers 
have poor sleep quality when sleeping during the 
daytime because of factors such as light and low 
quietness that interfere with sleep. 
The anxiety and stress scores of clinical nurses 
are all at high levels within the normal range, with 
57.10% of them suffering from excessive stress. 
In this study, 62% of the participants have an 
SAS score of ≥50, which is higher than 56.32%. 
The results of this study show that the anxiety, 
stress, and night shift frequency of clinical nurses 
were positively correlated with their sleep quality. 
Those who have higher anxiety, greater stress, 
and more night shifts suffer from poorer sleep 
quality. The outbreak of the epidemic has caused 
panic in the entire society, and as a major stress-
or, it has brought psychological impact at varying 
degrees to the public. According to Selye’s stress 
theory, stress reaction mainly activates the hypo-
thalamic-pituitary-adrenal axis, leading to physio-
logical reactions such increased blood stress and 
faster heart rate. Stress reaction can also cause 
psychological and emotional changes in the body 
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by affecting the Limbic system, resulting in nega-
tive emotions such as anxiety, tension, depres-
sion, and fear (28). 
 
Self-transcendence theory can effectively improve 
the sleep quality of nurses 
The implementation of psychological interven-
tion guided by the self-transcendence theory 
could effectively alleviate anxiety and depression, 
and positive psychological intervention can ren-
der and cultivate positive and optimistic thinking 
patterns. The results of this study indicate that 
the PSQI score of the experimental group is sig-
nificantly lower than that of the control group 
after 2-month intervention. The self-
transcendence theory can make front-line medical 
workers calm down, relax, and stimulate their 
positive psychology. When entering a positive 
recalling state or focusing on work, individuals 
reduce their participation in irrelevant stimuli and 
passive tasks, weaken psychological or physiolog-
ical arousal, and improve sleep quality (29). The 
intervention scheme in this study could enhance 
positive emotions, reduce negative emotions, and 
promote sleep quality. In addition, the self-
transcendence theory can effectively alleviate 
anxiety and depression (30). This result indirectly 
provides the theoretical support for this study. 
The main causes of sleep disorder among front-
line nursing workers during the epidemic are as 
follows: first, they have a feeling of self-blame 
when they are powerless to deal with patients’ 
illness; second, they are concerned with their own 
health; third, they are under the impact of high-
intensity work pressure. The self-transcendence 
theory can effectively allow nurses to relax their 
body and mind, take off their guard, stimulate 
their potential, amplify positive emotions, and 
reduce their fear of the unknown. 
This study also has some limitations. The re-
search sample was not highly representative, with 
only clinical nurses from tertiary hospitals in 
Zhejiang Province as the participants. The lack of 
data collected from multiple cities and hospitals 
at different levels makes it difficult for the sample 
to represent all nursing workers. The results 
yielded from the questionnaire survey in this 

study may be subjective. For the evaluation of 
sleep, multi-channel sleep monitoring can be 
used to provide more objective and effective evi-
dence. 
 
Conclusion 
 
In this study, which focused on nurses’ sleep 
quality during the COVID-19 epidemic, the inci-
dence of sleep disorder among clinical nurses in 
tertiary hospitals was 45.46%. Nursing adminis-
trators should pay attention to clinical nurses’ 
sleep quality, reduce the occurrence of sleep dis-
order, and maintain their physical and mental 
health. Gender, educational background, occupa-
tional title, working years, night shift frequency, 
anxiety, and stress are all important factors affect-
ing the sleep quality of clinical nurses. Night shift 
frequency, anxiety, and stress are positively corre-
lated with sleep disorder. The self-transcendence 
theory, as a branch of positive psychology, can 
effectively enhance positive emotions in nurses 
and improve their sleep quality. The results of 
this study provide important reference and inspi-
ration for promoting nurses’ physical and mental 
health and improving their nursing efficiency 
when facing sudden infectious diseases again in 
the future as well as facilitate the formulation of 
early response measures.  
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