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Objective: To explore the sleep quality and depression-anxiety-stress state of frontline
nurses in high-risk areas who conduct nucleic acid sampling testing for COVID-19 to
provide a basis for formulating intervention programs in crisis management.

Methods: From August 22 to 30, 2021, a convenient sampling method was used in
Zhangjiajie City, Hunan Province, China. A total of 248 frontline nurses who performed
nucleic acid sample collection were selected. The following tests were used: the general
information questionnaire, Pittsburgh Sleep Quality Questionnaire (PSQI), and Depression—
Anxiety Stress Scale (DASS-21).

Results: A total of 236 nurses completed the survey; 88.14% (n = 208) were women, the
average age was 33.02+6.81, the PSQI score was 15 (13-17), and 231 (97.88%) nurses had
sleep disorders during the period in Zhangjiajie, 219 nurses (81.36%) had anxiety, 135 nurses
(45.76%) had depression, and 112 nurses (42.59%) felt stressed. Spearman correlation
analysis was used to associate the PSQI with the DASS-21. The results showed that the
use of hypnotic drugs was negatively correlated with DASS-21 (P<0.05), while the rest were
positively correlated. The results of the multivariate analysis of sleep disorders showed that
depression, anxiety, and stress were related to sleep quality (P<0.05), and there was no
statistical difference in the other variables.

Conclusion: During the COVID-19 pandemic, the sleep quality and depression-anxiety-
stress state of the frontline nurses performing nucleic acid testing were adversely affected.
Sleep disturbance is a serious problem among nurses testing for the delta strain during the
pandemic. Anxiety, stress, and depression are associated with sleep disorders. It is necessary
to take corresponding measures and conduct crisis management interventions to improve
sleep quality and mental health adjustment during public health emergencies.

Keywords: COVID-19, perform nucleic acid sample collection, sleep quality, depression-

anxiety-stress

Introduction

Since December 2019, a pneumonia epidemic caused by a new type of coronavirus
discovered in Wuhan, China,' spread across the country and the world. The World
Health Organization (WHO) declared it a global pandemic and a public health
emergency on January 30, 2020. This global pandemic has been ongoing for nearly
20 months. The delta is a mutated strain of COVID-19. It was first discovered in
India in October 2020.% It was named “delta” by the WHO in May 2021 and has
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gradually become the dominant strain across the world,’
affecting at least 120 countries and regions. This strain has
the characteristics of fast transmission, strong infectivity,
high pathogenicity, short incubation period, and a high
viral load. Moreover, patients may have typical symptoms
or asymptomatic infections, even after vaccination.” They
are advised to go to the hospital for nucleic acid screening
immediately, during the early stages of exposure. The local
clustered epidemic caused by imported delta strains spread
to many provinces, The epidemics in Nanjing, Jiangsu,
Zhangjiajie, Hunan, and other places have attracted world-
wide attention,* and prevention and control situation in
many places has become difficult.’ The Hunan Provincial
Government sent 1435 medical health workers, including
doctors, nurses, and laboratory technicians, to support
On August 26, 2021, Zhangjiajie City
launched a total of 1872 nucleic acid sampling locations

Zhangjiajie.

(including fixed and mobile), and 7.85 million people of
Zhangjiajie underwent nucleic acid testing. In this testing
location, the sampling workload was large, the sampling
site conditions were simple and crude, the weather was
hot, the isolation suits were not breathable, the working
time was uncertain, the understanding of new strains was
insufficient, and the risk of infection was present. All these
factors may produce high work stress, and physical and
mental stress symptoms in the nurses sampled, affecting
their sleep quality and mental state.

During this pandemic, the medical workers have faced
tremendous physical and psychological stress. Sleep is
vital for the regulation of psychological and physical pro-
cesses, and the lack of sleep or sleep disorders may inter-
act with psychological and physical disorders.
A systematic review report on sleep quality during
COVID-19 included 86 studies from around the world
with 34 conducted by medical personnel,’’ showing that
front-line medical staff’s sleep quality was significantly
lower than in non-medical personnel. Another systematic
review of medical staff dealing with COVID-19 indicated
that the prevalence rates of anxiety, depression, and stress
among medical staff were 67.55%, 55.89%, and 62.99.8
respectively. The prevalence of sleep disorders among
nurses was approximately 34.8% (95% confidence inter-
val, 24.8 to 46.4%).9 Studies in Italy, Mexico, the United

19 and China have shown that

States, Switzerland, India,
medical staff, especially nurses, who directly participate in
frontline care of COVID-19 patients, have varying degrees
of sleep and mental disorders. Italian researchers11-13

have found that compared with other medical staff,

COVID-19 frontline medical staff had significantly higher
levels of stress, burnout, secondary trauma, anxiety, and
COVID-19 frontline staff in
Mexicol4 are at risk of occupational exposure (62.5%).

depression; medical
In India,15 frontline medical staff often suffer from anxi-
ety, depression, burnout, insomnia, and stress-related dis-
eases, which may be mediated by individual psychological
vulnerability. In China,'® COVID-19 has increased nega-
tive emotions significantly in frontline medical staff and
their overall sleep quality is poor. Some even have more
serious sleep disorders than untreated patients with
COVID-19 pneumonia.17 Maintaining the medical staff’s
mental health is key to controlling infectious diseases.
Therefore, it is important to assess the sleep quality and
mental status of frontline medical staff dealing with
COVID-19, especially nurses. Domestic research on
COVID-19 has mainly focused on pathogenic research
and epidemic spread. Regarding disease prevention and
control, investigation, diagnosis, and treatment, there are
few articles on the sleep quality and mental state of front-
line medical staff, specifically on the nurses who go to the
hardest-hit areas for nucleic acid collection. This study
evaluated the sleep quality of this special population,
along with their mental status, to explore the formulation
of crisis management intervention measures to accurately
and effectively respond to public health emergencies.

Materials and Methods
Research Design and Research

Participants

A cross-sectional study was conducted using
a convenience sampling method through an online
(WeChat) survey of 248 frontline nurses who went to
Zhangjiajie to conduct nucleic acid sampling. The inclu-
sion criteria were as follows: 1) nurses who went to
Zhangjiajie for nucleic acid sampling during the pan-
demic; 2) nurses who were willing to participate and
able to accurately fill in the questionnaire. The exclusion
criteria were: 1) completion time <3 min; 2) questionnaires
with incorrect common-sense answers; and 3) question-
naires with the same answer for 80% of the items. This
study was approved by the ethics committee of the
Changde First People’s Hospital. They were sent to the
Zhangjiajie nucleic acid sampling team from August 22 to
30, 2021. A total of 248 people were sent questionnaires,

of which 236 responded (95.64%).
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The Measurement Questionnaire
The questionnaire included general information, sleep
quality, and depression-anxiety-stress scale.

General Information

This included three parts: the general sociodemographic infor-
mation of nurses performing nucleic acid sampling, their
sources of stress, and training and social support.
Sociodemographic characteristics included gender, age, educa-
tion level, marital status, fertility status, working years, profes-
sional title, family support status, and whether the respondents
was the only child. The sources of the stress questionnaire
included eight items that caused worry: insufficient supply of
protective materials, occupational exposure, insufficient perso-
nal knowledge or ability regarding COVID-19, delta strains
spreading more easily, that delta strains will require longer
treatment and recovery, the likelihood of contracting serious
illnesses, the cooperation of local residents, and not adapting to
sleep, eating, and other lifestyle habits. Each entry had four
options, which were as follows: not worried, slightly worried,
moderately worried, and significantly worried. The
Cronbach’s a coefficient of the source of stress questionnaire
was 0.76, and the confirmatory factor analysis of Comparative
Fit IndexCFI was 0.88. Training and support for nucleic acid
sampling nurses mainly included seven items, including train-
ing and testing related to COVID-19, putting on and taking off

isolation gowns, and nucleic acid sampling.

Pittsburgh Sleep Quality Index (PSQI)

This scale was compiled by Buysse et al in 1989'® and trans-
lated into Chinese'® to evaluate the the most recent sleep
quality. It comprises 19 self-assessment items, with nine self-
assessment and five other assessment items. When scoring,
only the score of the former was calculated. The self-
assessment items consisted of seven factors, each was calcu-
lated from 0 to 3 points; “0” indicating no difficulty, “1”” mild
difficulty, “2” moderate difficulty, and “3” severe difficulty.
The cumulative score of each factor comprised the total PSQI
score. This ranged from 0 to 21. A score >8 indicated a sleep
disorder. The higher the score, the worse the quality of sleep.
The internal consistency of Cronbach’s alpha for the Chinese
version of the PSQI was 0.713.% In this study, the Cronbach’s
a coefficient of the PSQI was 0.71, and the confirmatory factor
analysis of Comparative Fit IndexCFI was 0.78.

The Depression Anxiety Stress Scale, DASS

The scale was compiled by Lovibond?' and others. It is
a self-rating scale used to measure the severity of negative
mood symptoms. The original scale has 42 items. After

localization and streamlining,”* there were 21 items,
including three subscales, to examine the individual
experience of negative emotions, such as depression, anxi-
ety, and stress. According to the scoring guidelines for this
scale the sum of seven items from each subscale multi-
plied by 2 was the subscale score which ranged from 0 to
42 points. The higher the score, the more serious the
depression, anxiety, or stress. According to the score, the
symptoms were divided into five levels: normal, mild,
moderate, severe, and extremely severe. The depression
scale <9 was classified as normal, 10-13 was mild, 14-20
was moderate, 21-27 was severe, and >28 was extremely
severe. Regarding the anxiety scale, <7 was normal, 89
was mild, 10-14 was moderate, 15-19 was severe, and
>20 was extremely severe. On the stress scale, <14 was
classified as normal, 15-18 was classified as mild, 19-25
as moderate, 2633 as severe, and >34 was considered
extremely severe. Studies in China and abroad have tested
the reliability and validity of the scale. The internal con-
sistency coefficients of the three subscales were 0.77, 0.79,
and 0.76; the Cronbach’s o value of the scale was greater
than 0.90.2% In this research, the Cronbach’s o coefficient
and the CFI of the Depression—Anxiety Stress Scale
(DASS-21) were 0.72 and 0.90.

Data Collection

We used the convenience sampling method. The web-
questionnaires were sent to the research team, who shared
them with the nucleic acid collection teams from various
hospitals in Zhangjiajie. The following quality control
methods were used: 1) Before the survey, the research
team selected 10 nurses from the frontline fever clinics
to fill in the questionnaire and discover possible pro-
blems; 2) Three random common-sense questions unre-
lated to the survey were inserted to eliminate invalid
questionnaires; 3) Missing answers were prompted.
Otherwise, the questionnaire could not be submitted.

Statistical Analysis

All statistical analyses were performed using SPSS 20.0
software and jamovi v1.8.1.” Quantitative data were
expressed as mean + standard deviation, and categorical
data as numbers (%). Spearman correlation analysis was
used to analyze the relationship between PSQI and DASS-
21 regarding depression, anxiety, and negative stress emo-
tions. Univariate and multivariate analyses were used to
explore the factors related to the occurrence of sleep

Psychology Research and Behavior Management 2021:14

https: I 89 I

Dove:


https://www.dovepress.com
https://www.dovepress.com

Chen et al

Dove

disorders. All analyses were performed using a two-sided
test at P<0.05.

Results
Demographic Characteristics of the

Nurse Assistants Performing Nucleic
Acid Tests

A total of 1435 medical staff supported testing in Zhangjiajie
from July to August 2021. However, the precise number of
doctors, nurses, and laboratory technicians has not been deter-
mined. This study aimed to investigate the sleep quality and
mental state of frontline nurses performing nucleic acid testing
during COVID-19 in Zhangjiajie. A total of 248 individuals
answered the survey, of which four people were excluded due
to incomplete responses, three were eliminated as they could
not complete the web-questionnaires in less than 3 minutes,
and 80% of the answers were identical. Two people who did
not follow the instructions—two physicians, and one
a laboratory technician—were excluded. The final sample
size was 236, and the response rate was 95.16%. The majority
(88.14%, n =208) were female, whereas 11.86% (n=28) were
male, with a mean age of 33.02 + 6.81 years old. Most of them
were in the 31 to 40 age group—109 (46.19%). A total of 161
(68.22%) nurses assisting in Zhangjiajic were married, 181
(76.69%) had a bachelor’s degree, and 51.27% had one child.
The largest number of professional titles was intermediate
(nurse-in-charge)—117 (49.58%). The sociodemographic
characteristics of the nurses are presented in Table 1.

Sources of Stress in Nurses Performing
Nucleic Acid Tests

We evaluated stress in nurses performing nucleic acid
testing and found several sources. The first was the delta
strain of COVID-19 requiring longer treatment and recov-
ery and the possibility of a more severe illness (83.9%),
greater transmissibility and faster replication of the delta
strain (82.2%), occupational exposures (82.2%), and per-
sonal knowledge or lack of ability to deal with the delta
strain of COVID-19 (80.3%). Most nurses performing
nucleic acid testing in Zhangjiajie did not worry about
insufficient supplies of protective materials (193,
81.78%). More than half of the nurses did not worry
about the cooperation of local residents (57.2%), and
a small number of nurses worried about not adapting
their sleeping, eating, and other lifestyle habits (37.29%),
as shown in Table 2.

Table | Demographic of Nurse Performing Nucleic Acid Test (N
= 236)

Characteristics Variable Frequency Percent (%)
Gender

Male 28 11.86%

Female 208 88.14%
Age 33.02+6.86

<25 37 15.68%

26~30 52 22.03%

3140 109 46.19%

41~45 25 10.59%

46~50 13 5.51%
Education

College degree or below 45 19.07%

Bachelor’s degree 181 76.69%

Master’s degree or above 10 4.24%
Marital status

Unmarried 65 27.54%

Married 161 68.22%

Divorced/widowed 10 4.24%
Fertility status

No fertility 71 30.08%

One child 121 51.27%

Two children 44 18.64%
Years of working

<3 20 8.47%

3~5 18 7.63%

6-10 68 28.81%

11~15 88 37.29%

=16 42 17.80%
Professional title

Junior an below 96 40.68%

Intermediate 117 49.58%

Senior 23 9.74%
Family support

NO 0 0%

Yes 236 100%
The only child

NO 140 59.32%

Yes 96 40.68%

Training and Social Support

The research showed that all nurses using medical cover-
age (100%) and performing nucleic acid testing (100%),
accepted the training and examination related to COVID-
19 (100%). They knew the symptoms, signs, diagnosis,
isolation, transmission, and

treatment, disinfection,
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Table 2 The Sources of Stress in Nurse Performing Nucleic Acid

Test (N = 236)

Table 3 The Training and Support in Nurse Performing Nucleic
Acid Test (N = 236)

Characteristics Frequency | Percent (%)
Worried about insufficient supplies of

protective materials

NO worried 193 81.78%
Mild worried 33 13.98%
Moderate worried 8 3.39%
Heavy worried 2 0.85%
Worried about occupational

exposures

NO worried 42 17.80%
Mild worried 79 31.36%
Moderate worried 9l 38.56%
Heavy worried 29 12.29%
Worried about personal knowledge

or ability about COVID-19

NO worried 45 19.07%
Mild worried 99 41.95%
Moderate worried 64 27.12%
Heavy worried 28 11.86%
Worried about the Delta strain is

more transmissible and faster to

replicate

NO worried 42 17.8%
Mild worried 48 20.34%
Moderate worried 117 49.58%
Heavy worried 29 12.29%
Worried about the Delta strain is

take longer to treat and recover and

are more prone to severe illness.

NO worried 38 16.10%
Mild worried 107 45.34%
Moderate worried 70 29.66%
Heavy worried 21 8.90%
Worried about the cooperation of

local residents

NO worried 135 57.20%
Mild worried 89 37.71%
Moderate worried I 4.66%
Heavy worried | 0.42%
Worried about not adapting to

sleeping, eating and other lifestyle

habits

NO worried 88 37.29%
Mild worried 38 16.10%
Moderate worried 89 37.71%
Heavy worried 21 8.90%

Characteristics Frequency | Percent
(%)
The training and examination related
COVID-19
NO 0 0%
Yes 236 100.00%
The training and examination related to dress
and undress Medical Coverall
NO 0 0%
Yes 236 100.00%
The training and examination related to
perform Nucleic Acid Test
NO 0 0%
Yes 236 100.00%
Completed the vaccinated against COVID-19
NO 0 0%
Yes 236 100.00%
Psychological support during the assistance
period
NO I 4.66%
Yes 225 95.34%
Get support for sleep disorders during the
assistance period
NO 86 36.44%
Yes 150 63.56%
Get humanistic care from local government
during the assistance period
NO 2 0.85%
Yes 234 99.15%

precautionary measures. All nurses performing nucleic
acid testing in Zhangjiajie had been fully vaccinated
against COVID-19 (100%) and had passed the strict train-
ing and examination on COVID-19. During the assistance
period, 99.15% of nurses received humanistic care from
the local government, and 95.34% received psychological
support. However, only 63.56% received support for sleep
disorders during the assistance period (Table 3).

The Total Score and Subscales of PSQI

Score

According to the questionnaire, the total score of the PSQI
was 15 (13-17), and 231 (97.88%) nurses had sleep dis-
orders during the assistance period. The PSQI subscale
scores are presented in Table 4.
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Table 4 The Total Score and Subscales of PSQI Score in Nurse
Performing Nucleic Acid Test (N = 236)

Characteristics

Median (M25-M75)

Percent (%)

Sleep disorders
Yes
No

5(2.12%)
231(97.88%)

Subscales score

Sleep quality 3(2-3)
Sleep latency 2(1-3)
The amount of sleep 2 (2-3)
Sleep efficiency 2(0-2)
Sleep disorders 3(2-3)
The hypnotic drug 1(1-1)
Diurnal dysfunction 3(2-3)
PSQI score 15(13-17)

Table 5 The Psychological Negative Emotion of DASS-2I in
Nurse Performing Nucleic Acid Test (N = 236)

Characteristics Depression | Anxiety Pressure

Mean (SD) 10.18+4.00 11.67+4.49 13.32+5.59

Percent (%) Normal 128(54.24%) 44(18.64%) 151(63.98%)
Mild 74(31.36%) 49(20.76%) | 33(13.98%)
Moderate 28(11.86%) 91(38.56%) | 49(20.76%)
Heavy 5(2.12%) 28(11.86%) | 3(1.27%)
Extremely heavy 1(0.42%) 24(1.17%) 0(0%)

The Psychological Negative Emotion
Grade of DASS-2|

The scores on the DASS-21 for depression, anxiety, and
stress were 10.18+4.00, 11.67+4.49, and 13.32+5.59,
respectively. Among the nurses, 219 had anxiety and
negative emotions, accounting for 81.36%; 135 (45.76%)
had depression and negative emotions, and 112 (36.20%)

felt stress and negative emotions (Table 5).

Correlation Analysis Between Sleep

Quality and Negative Emotions

The Spearman correlation analysis associated the PSQI
with the DASS-21 score on depression, anxiety, and stress.
The results showed that sleep quality, sleep latency, sleep
duration, sleep efficiency, sleep disorders, diurnal dysfunc-
tion with anxiety, stress, and depression were positively
correlated (P < 0.05). Hypnotic drug use was correlated
with negative emotional anxiety, feeling stress, and
depression (P < 0.05) (Table 6).

Univariate and Multivariate Analysis of

Factors in Sleep Disorder

Demographic characteristics included gender, age, education,
marital status, years of work, professional title, sources of
stress, training and social support, and negative emotion
grade of anxiety, depression, and stress. Univariate analysis
showed worry about insufficient supplies of protective materi-
als, occupational exposures, personal knowledge or ability
regarding COVID-19, that the delta strain is more transmis-
sible and faster to replicate, that the delta strain requires longer
treatment and recovery, the cooperation of local residents, not
adapting to sleeping, eating, and other lifestyle habits. Support
for sleep disorders during the assistance period, provision of
humanistic care from the local government during the assis-
tance period, depression, anxiety, and stress may be risk fac-
tors for sleep disorders that influence sleep quality (P<0.05).
Multivariate analysis showed that depression, anxiety, and
stress were the three factors associated with sleep quality
(P<0.05). However, no statistical differences were observed
between the other variables (Table 7).

Discussion
Since COVID-19 was first identified in Wuhan, China at
the end of December 2019, the delta strain has become

Table 6 The Correlation Analysis Between Sleep Quality with Psychological Negative Emotion in Nurse Performing Nucleic Acid Test

(N = 236)
Characteristics Depression Anxiety Pressure
Sleep quality 0.662** 0.687** 0.578**
Sleep latency 0.304+* 0.276** 0.348**
The amount of sleep 0.423%* 0.408** 0.485%*
Sleep efficiency 0.586** 0.594** 0.669**
Sleep disorders 0.276** 0.317** 0.308**
The hypnotic drug —0.204** —0.226** —0.180**
Diurnal dysfunction 0.144* 0.136* 0.143*

Notes: *P<0.05, **P<0.01.
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Table 7 The Univariate and Multivariate Analysis on Factors for Sleep Disorder Among Nurse Performing Nucleic Acid Test (N =

236)
Variable Univariate Multivariate
B (95% CI) P-value B (95% CI) P-value
Gender
Female 0
Male 0.09(—1.03,1.22) 0.8695
Age 0.05(0.00,0.10) 0.0592
<25 0
26~30 —0.24(—1.43,0.95) 0.6879
3140 —0.01(—1.06,1. 04) 0.9868
41~45 0.93(—1.51,2.36) 0.2063
46~50 1.41(-0.37,3.19) 0.1229
Education

College degree or
below

Bachelor’s degree
Master’s degree or

~0.14(~1.07,0.78) 0.07630
—1.40(3.34,0.54) 0.1591

Divorced/widowed

above
Marital status
Unmarried 0
Married 0.75(—0.06,1.56) 0.0763

1.20(-0.86,2.90) 0.2876

Years of working

<3

6-10
I1~15
216

0
~0.27(-2.07,1.53) 0.7675
0.55(~0.86,1.96) 0.4433
0.60(-0.78,1.97) 0.3949
1.24(-0.27,2.74) 0.1095

Professional title

Junior an below

Intermediate

0
0.57(-0.69,1.83) 0.3771

Mild worried
Moderate worried

Heavy worried

—0.19(=1.21,0.83) 0.7189
2.76(0.81,4.71) 0.0059
—5.61(—9.45,-1.77) 0.0046

Senior 1.52(-0.11,3.16) 0.0691
The only child
NO 0
Yes —0.66(—1.39,0.07) 0.0787
Worried about insufficient supplies of
protective materials
NO worried 0 0

0.24(-0.69,1.16) 0.6169
0.35(—1.30,2. 00) 0.6788
—1.58(—4.82,1.66) 0.3400

Worried about occupational exposures

NO worried
Mild worried
Moderate worried

Heavy worried

0

0.37(-0.66,1.39) 0.4827
1.81(0.82,2.80) 0.0004
2.41(1.12,3.69) 0.0003

0

—0.25(=1.12,0.62) 0.5771

—0.18(—1.17,0. 81) 0.7429
—0.21(—1.48,1.06) 0.7517

(Continued)
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Table 7 (Continued).

Variable

Univariate

Multivariate

B (95% CI) P-value

B (95% CI) P-value

Worried about personal knowledge or abilities
about COVID-19

NO worried
Mild worried
Moderate worried

Heavy worried

0
1.79(0.87,2.71) 0.0002

2.93(1.93,3.92) <0.0001
3.55(2.32,4.78) <0.0001

0
0.41(~0.56,1.38) 0.4098
0.30(-0.79,1.38) 0.5910
~0.20(~1.45,1.06) 0.9720

Worried about the Delta strain is more

transmissible and faster to replicate

NO worried
Mild worried
Moderate worried

Heavy worried

0
~0.19(~1.32,0.94) 0.7450
1.61(0.65,2.57) 0.0012
1.68(0.39,2.97) 0.0114

0
0.46(-0.58,1.50) 0.3874

~0.06(—1.01,0.90) 0.9095
-0.02(-1.17,1.13) 0.9720

Worried about the Delta strain is take longer
to treat and recover and are more prone to
severe illness.

NO worried
Mild worried
Moderate worried

Heavy worried

0
2.40(1.41,3.39) <0.0001
2.32(1.26,3.38) <0.0001
3.40(1.97,4.83) <0.0001

0
0.51(-0.57,1.59) 0.3585
0.01(~1.17,1.18) 0.9880
1.09(~0.35,2.53) 0.1399

Worried about the cooperation of local
residents

NO worried
Mild worried
Moderate worried

Heavy worried

0
~0.54(~1.28,0.20) 0.1537
~3.36(-5.06,-1.67) 0.0001
~2.00(~7.43,3.43) 0.047|

0
~0.10(~0.66,0.46) 0.7200
~1.61(~2.98,-0.23) 0.0230
~0.88(—4.67,2.91) 0.6484

Worried about not adapting to sleeping, eating
and other lifestyle habits

NO worried

Mild worried
Moderate worried
Heavy worried

0
0.20(-0.79,1.20) 0.6898
2.12(1.35,2.89) <0.0001
2.99(1.75,4.23) <0.0001

0
0.10(-0.67,0.87) 0.8069
0.08(-0.62,0.77) 0.8324
0.12(-0.96,1.20) 0.8267

Psychological support during the assistance

period

NO 0 0

Yes —0.67(—2.39,1.04) 0.4434 —0.22(—1.47,1.03) 0.7333
Get support for sleep disorders during the
assistance period

NO 0 0

Yes —0.85(—1.60,-0.11) 0.0256 0.02(—0.53,0.57) 0.9432
Get humanistic care from local government
during the assistance period

NO 0 0

Yes 5.18(1.28,9.07) 0.0099 —0.46(—3.52,2.61) 0.7699

(Continued)
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Table 7 (Continued).

Variable

Univariate

Multivariate

B (95% CI) P-value

B (95% CI) P-value

Depression
Normal

Mild

Moderate

Heavy
Extremely heavy

0
2.61(1.96,3.25) <0.0001
4.35(3.43,5.27) <0.0001
5.65(3.64,7.66) <0.0001
6.85(2.43,11.28) <0.0001

0
0.20(-0.75,1.14) 0.6849
1.86(0.14,3.58) 0.0357
3.44(0.90,5.99) 0.0086
422(-0.29,8.74) 0.0684

Anxiety
Normal

Mild

Moderate

Heavy
Extremely heavy

0
2.99(2.21,3.77) <0.0001
4.54(3.85,5.23) <0.0001
5.31(4.40,6.21) <0.0001
7.09(6.14,8.04) <0.0001

0
2.95(2.16,3.73) <0.0001
3.65(2.41,4.89) <0.0001
3.56(1.92,5.21) <0.0001
2.96(0.68,5.25) 0.0116

Pressure
Normal
Mild
Moderate

Heavy

Extremely heavy

0
2.71(1.84,3.58) <0.0001
3.75(3.01,4.50) <0.0001
4.92(2.29,7.56) 0.0003
/1

0
1.55(0.77,2.32) 0.0001
1.91(1.16,2.66) <0.0001
1.26(-1.19,3.71) 0.3139
/1

a major endemic strain in most parts of the world. In
China, the first confirmed delta strain cases were in
Nanjing, and in Zhangjiajie, Hunan Province, a world-
famous tourist city. The situation in Zhangjiajie is severe;
the Hunan government sent 1435 medical staff, including
doctors, nurses, and laboratory technicians to support
Zhangjiajie. A study'’ showed that sleep disturbance is
prevalent among medical staff during the COVID-19 out-
break, especially in high-risk staff who directly contact
patients, as well as nurses, doctors, and administrative
personnel. A meta-analysis’ included 93 cross-sectional
studies of 93,112 nurses and reported pooled prevalence
estimates for anxiety, stress, depression, and sleep disor-
ders during COVID-19. This is because nurses are in close
proximity to the patients. They have a high risk of infec-
tion from patients, even the asymptomatic cases, and this
may lead to problems such as sleep disturbance, stress,
anxiety, and depression.”* However, there are a few reports
on nurses performing nucleic acid testing for psychologi-
cal stress and sleep quality, especially because the delta
strain is more transmissible and faster to replicate, the
infection takes longer to treat and recover, and is more
likely to be a severe illness.

The results showed that among the nurses performing
nucleic acid testing in Zhangjiajie who participated in the

investigation, 88.14% were female and 11.86% were male.
In China, the nursing profession continues to be female-
dominated, and the percentage of men remains lower. In
2019, the data showed 4.09 million people registered as
nurses in China, of which male nurses accounted for only
2.3%.%° Regarding education level, most nurses perform-
ing nucleic acid testing had a bachelor’s degree (76.69%)
and 68.22% were married. The largest number of profes-
sional titles was intermediate (nurse-in-charge). The cur-
rent study shows that all of the nurses taking the initiative
to fight against COVID-19 had family support for assisting
in Zhangjiajie. Chinese healthcare providers have a strong
sense of responsibility and mission, and show a spirit of
dedication to overcome this epidemic.?® The nurses’ PSQI
score was 15 (range 13—17). We found that 97.88% of the
236 nurses performing nucleic acid testing had sleep dis-
turbances and their sleep quality was worse than that in

other studies,?’ >’

in which the prevalence rate of sleep
disturbance ranged from 12% to 87%. An analysis from
Poland*® using multiple comparisons showed that the
greatest intensity of insomnia was statistically significant
in subjects who had contact with patients with COVID-19
or knew about it, which was significantly higher than in
subjects who did not have contact (H (2) =17.48; p <

0.001). This could be because of the different investigated
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sources. For instance, nurses performing nucleic acid test-
ing need to be on duty for 24 hours, and when they
conduct nucleic acid testing in Zhangjiajie, they are
faced with an extremely contagious disease in an unfami-
liar environment. Some are worried about not adapting to
their new sleeping, eating, and other lifestyle habits
(37.29%). Another reason is the special epidemic situa-
tion—~83.9% of nurses were worried about the delta strain
taking longer to treat and recover and much more prone to
severe illness, and 82.2% about occupational exposure to
the delta strain because it is more transmissible and faster
to replicate. Of the nurses, 80.3% were worried about their
knowledge or ability to deal with the delta strain of
COVID-19.

Existing research has shown that psychological pro-
blems in health workers during COVID-19 are higher
than in past epidemics.’® The results indicated that the
scores on the DASS-21 for depression, anxiety, and stress
were 10.18+4.00, 11.67+4.49, and 13.32+5.59, respec-
tively. A total of 219 nurses experienced stress and nega-
tive emotions. The results were different from that of
a study in Qatar,*® which showed that most nurses had
normal or mild symptoms severity of depression (96%),
anxiety (86%), and stress (98%). These findings were
consistent with previous findings in Wuhan, China,
which is the first pandemic center for COVID-19. High
levels of anger, stress, anxiety, and depression due to
excessive work stress, direct exposure to COVID-19, and

the possibility of infection.>> Some studies*'*?

reported
psychological problems because health workers were not
immune to COVID-19, and failure to have the necessary
care equipment caused a feeling of “lack of proper sup-
port.” This is inconsistent with our findings. Most nurses
(193,

Zhangjiajie did not worry about insufficient supplies of

81.78%) performing nucleic acid testing in
protective materials, because the government organized
adequate training and provided the necessary care equip-
ment, and all of them were vaccinated against COVID-19.
All nurses were originally trained and examined for
COVID-19, used protective clothing, and performed
nucleic acid testing.

The Spearman correlation analysis showed that sleep
quality, latency, duration, efficiency, and disorders, diurnal
dysfunction with anxiety, feelings of stress, and depression
were positively correlated. The use of hypnotic drugs was
correlated with negative emotional anxiety, stress, and
depression. Multivariate analysis also showed that depres-
sion, anxiety, and feelings of stress were the three factors

associated with sleep quality. No statistically significant
differences were observed between the other variables.
Similar to another investigation in China, including 512
medical staff fighting COVID-19, those who had close and
direct contact with infected patients exhibited higher anxi-
ety scores than those who did not.** This is also consistent
with many studies of COVID-19 showing that frontline
health workers with anxiety and depression were more
likely to develop sleep disturbance.** In this study, we
found that depression, anxiety, and stress negative emo-
tions were the major reasons for sleep disruption. The
current study showed that during the assistance period,
99.15% of nurses received humanistic care from the local
government, and 95.34% of nurses received psychological
support, although the government had made every endea-
vor to provide a good environment and ensure support for
nurses to reduce depression, anxiety, and stress. However,
the final intervention effect was not assessed, and 97.88%
had sleep disorders, and only 63.56% received support
during the assistance period. A study showed that progres-
sive muscle relaxation training could reduce negative emo-
tions and improve sleep quality.*> Similar to the findings,
training, psychological support, humanistic care, sufficient
protective equipment, and establishing a mental health
team could reduce anxiety and depression levels and
improve sleep quality.*® Therefore, the results show that
we need not only multiple measures to improve sleep
quality, but also to evaluate the intervention effect of
nurses who perform nucleic acid tests.

Limitations

There are several limitations to this study. First, the precise
number of physicians, nurses, and laboratory technicians
has not been counted by the authority of the Zhangjiajie
government, so the sample size cannot be calculated.
Second, the total number of potential subjects was 1435,
but only 275 individuals answered the survey, and four
people were physicians and laboratory technicians, so the
study could not compare the sleep disorders of nurses with
those of other medical staff. Third, we did not conduct
face-to-face interviews; only an online survey was used for
safety and feasibility.

Conclusions

Sleep disturbance is a serious problem among nurses per-
forming nucleic acid tests during the delta strain COVID-
19 epidemic, especially among assistant nurses. Anxiety,
stress, and depression are associated with sleep disorders,
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and multiple interventions should be implemented to
improve sleep quality.
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