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Abstract

Aims and Objectives: To investigate the present status of anxiety among nurses fight-
ing the spread of COVID-19 and its association with perceived stress and insomnia.
Background: With the outbreak of COVID-19, nurses have been caring for infected
patients for a considerable length of time in Wuhan, China. Previous COVID-19 stud-
ies generally focused on patients' medical treatment, but few considered healthcare
workers' psychological needs while working with a pandemic involving an unfamiliar
infectious disease. Numerous nurses have experienced mental health problems, such
as anxiety.

Design: The STROBE guidelines for a cross-sectional questionnaire were implemented.
Methods: An online survey of 643 frontline nurses working with COVID-19-infected
patients was conducted from 3-10 March 2020. Sociodemographic data were col-
lected, and the Generalized Anxiety Disorder Scale, the Chinese Perceived Stress
Scale and the Athens Insomnia Scale were administered.

Results: One-third (33.4%) of participants reported anxiety, which was associated
with perceived stress and insomnia among Chinese frontline nurses in Wuhan dur-
ing the COVID-19 pandemic. Significant associations were found between anxiety,
perceived stress, insomnia, working four-night shifts per week, experience working
during more than two epidemics and fear of COVID-19.

Conclusions: This study found that a substantial proportion of frontline nurses car-
ing for COVID-19-infected patients experienced anxiety. We recommend that nurse
managers focus on working conditions and cultivate safe and satisfactory work envi-
ronments. Meanwhile, frontline nurses should foster awareness of mental health and
rely on online resources for psychological training to alleviate anxiety.

Relevance to clinical practice: The findings of this study could facilitate better under-
standing of anxiety among frontline nurses; more importantly, healthcare authorities
and nursing managers need to pay more attention to ensuring intervention training to

reduce anxiety for frontline nurses worldwide.
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1 | INTRODUCTION

Since the first case was confirmed in December 2019, over 70,000
cases of the coronavirus disease 2019 (COVID-19) have been reported
in mainland China (The Novel Coronavirus Pneumonia Emergency
Response Epidemiology Team, 2020). The spread of COVID-19 rap-
idly increased in December 2019, and the disease has now become a
public health emergency of international concern. As many as 50,000
individuals were infected and more than 2000 died in Wuhan (Chen
et al., 2020). With the rapidly increasing number of people infected,
the medical and nursing resources in Wuhan are facing major chal-
lenges. A cross-sectional survey conducted by researchers at King
Saud and Jazan universities in Saudi Arabia revealed that healthcare
workers felt more anxious than usual when they faced the infectious
disease-MERS epidemic (Alsubaie et al., 2019). COVID-19 is also an
infectious disease. In this study, we investigated the anxiety levels of
healthcare workers dealing with COVID-19.

The World Health Organization (WHO) reported that there were
more than 1,000,000 people infected with COVID-19 and 50,000
deaths worldwide as of 4 April 2020 (World Health Organization,
2020). The WHO has assessed the world at a high risk of COVID-19.
COVID-19 is a pandemic, which exerts great pressure on clinical
nurses worldwide. This study explored the prevalence of anxiety
and related factors among Chinese nurses fighting to contain the
spread of COVID-19 in Wuhan, China. These findings have the po-
tential to serve as a reference for the mental health assessment of

frontline nurses worldwide.

2 | BACKGROUND

Anxiety is typically related to feelings of unease and apprehension,
among others. It is both a psychological and physiological state char-
acterised by cognitive, emotional and behavioural factors (National
Institue Of Mental Health, 2020). Anxiety is a sense of fear accom-
panied by various unpleasant physical feelings (Denat et al., 2016).
As the healthcare staff that have the most frequent contact with
patients, nurses experience very heavy workloads. In China, nurses
have particularly high workloads because of the large patient popu-
lation and the shortage of healthcare workers' resources. Li et al.
(2016) found that 32.8% of nurses had anxiety symptoms and that
stressful event experiences increased their anxiety. Accordingly, the
current status of anxiety among clinical nurses is worth examining.
Empirical studies have shown that nurses in mainland China ex-
perienced higher levels of anxiety when they undertake work that
they were unable to finish. Gao et al. (2012) investigated anxiety and
related factors among 1807 registered nurses and found that 43.4%
nurses exhibited anxiety. A study in Hong Kong reported that 37.3%

What does this paper contribute to the wider
global clinical community?

e This study explores anxiety, perceived stress and insom-
nia among frontline nurses fighting against COVID-19 in
Wuhan, China.

e Perceived stress and insomnia can affect nurses' anxi-
ety levels. The frequency of night shifts, previous ex-
perience working during an epidemic and the degree
of COVID-19 fear all deserve attention in efforts to im-
prove nurses' mental health.

e Nurse managers can use these measurements to assess
nurses' anxiety status and offer a scientifically based so-
lutions to relieve it.

of nurses exhibited anxiety, which correlated with individual and
work factors. Individual factors included marital status and house-
hold income, while work factors included clinical specialty and years
employed (Cheung et al., 2016). Karanikola et al. (2016) conducted
a cross-sectional survey of Greek oncology nurses, of whom 11.1%
exhibited symptoms of clinical anxiety, and 6.9% exhibited very se-
vere symptoms of tension. This may be associated with the nurses'
frequent exposure to death.

Stress refers to non-specific systemic responses of the body when
stimulated by various internal and external environmental factors,
which can be caused by different physiological and psychological fac-
tors (Selye, 1976). Nurses are recognised as one of the professional
groups that experiences the highest levels of stress (Lee & Kim, 2020).
Coping improperly with stress can affect the mental health of nurses,
reduce their nursing quality and lead to job burnout. Salilih and Abajobir
(2014) studied 343 nurses, of whom 37.8% reported experiencing
stress associated with their work shifts, illnesses and other factors.
Nursing requires intensive concentration and independent thinking to
make health-related decisions for patients. Anxiety can interfere with
the ability of nurses to make appropriate decisions (Polat et al., 2019)
and can thus result in mistakes and a reduction of nursing quality.

Long-term night shift work and overwhelming work stress are
main factors that cause sleep disturbances among nurses. This is also
a predominant manifestation of anxiety. According to Kunzweiler
et al.(2016), coping with sleep disorders and stress requires com-
prehensive interventions, such as the creation of a healthy work
environment.

COVID-19 is highly contagious. There is no known treatment
for the infection except for meticulous supportive care (Wang
et al., 2020). Both the unknown source of infection and transmission
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speed have led to a large number of infections and a shortage of per-
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sonal protective equipment (PPE). In this century, there have been
two previous major coronavirus epidemics, namely SARS and MERS;
in both, nurses played the most important role. Threatened by viral
infections and limited PPE, nurses experienced enormous pressure
when treating patients infected with COVID-19 (Smith et al., 2020).
A previous study has discussed the association between anxiety and
stress among nurses in difficult working environments (Ghawadra
etal., 2019). Under such urgent circumstances, nurses are vulnerable
to anxiety and stress. Since the outbreak of COVID-19, nurses have
spent a considerable amount of time taking care of infected patients.
Anxiety is considered as a factor related to stress and sleep distur-
bance in this study. Thus, this study investigated the prevalence of
anxiety and its associations with stress and insomnia among nurses
treating patients with COVID-19 in Wuhan.

3 | METHODS

3.1 | Study design

A cross-sectional online survey was used to collect data from nurses
in a designated hospital. The structure of the manuscript is consist-
ent with the STROBE reporting requirements (see Appendix S1).

3.2 | Setting

The questionnaires were created using Questionnaire Star software
and distributed through the social media platform WeChat, one of the
fastest-growing mobile apps in China (Montag et al., 2018). We con-
tacted the nursing department at the hospital to clarify the purpose,
significance and content of the survey (i.e. assessing frontline nurses'
anxiety level) to obtain their informed consent and cooperation assur-
ance. The research team set up a questionnaire survey group that was
responsible for the distribution and collection of questionnaires from
the clinical ward. First, we entered the WeChat group by scanning a
QR code; nurses usually use WeChat groups to communicate or pub-
lish work-related information in mainland China. Second, we dissemi-
nated the questionnaire link in WeChat groups and sent messages
inviting group members to complete questionnaires. Participants
could submit their answers only if all the questions were answered,
and each WeChat ID could only complete the questionnaire once.
This survey was distributed between 3-10 March 2020.

3.3 | Study population and sample

Participants were recruited from one general teaching hospital, which
specialised in nursing work pertaining to COVID-19 in Wuhan. The
inclusion criteria were having a nurse qualification certificate and par-
ticipating in clinical nursing work with COVID-19-infected patients
since 1 January 2020. The exclusion criteria were international nurses,

trainee nurses from other hospitals and nurses who were continuously
off duty since 1 January 2020, throughout the investigation period

(i.e. on leave for vari?us)rzeasons). The sample size was estimated based
Za ) p(1-p)
2 =
Z = confidence level (a), p = prevalence, and d = marginal error. The

onthe formulaN = ,where N = initial estimated sample size,
anxiety of frontline nurses was estimated from a previous study, re-
ported as 44.6% by Lai et al. (2020). With a 95% confidence level, a
margin of error of .05 and an assumed 20% invalid completion rate, it

was estimated that at least 456 questionnaires should be distributed.

3.4 | Instruments

3.4.1 | Sociodemographic questionnaire

The sociodemographic variables assessed included gender, age,
years employed as a nurse, marital status, professional title, educa-
tional degree, average daily nap time, daily sleep time, exercise time

and daily working hours.

3.4.2 | Questionnaire regarding the COVID-19
environment

The questions related to the pandemic environment in the preceding
month included the total number of times the respondent was in-
volved in saving a patient's life, direct patient care involvement, the
average number of night shifts worked, whether they received occu-
pational protection training, professional psychological assistance,
had an occupational-related exposure, had been infected, had prior
epidemic nursing experience, had experienced a negative event and
a self-assessment of the extent of their fear of COVID-19.

3.4.3 | Generalised anxiety disorder

Anxiety was evaluated with the Generalized Anxiety Disorder (GAD-
7) scale developed by Spitzer et al. (2006). This scale comprises seven
items, each of which describes the typical symptoms of generalised
anxiety disorder. Each item is rated according to its occurrence and
duration over the past two weeks using a 4-point Likert scale, with
options of O (none), 1 (lasts several days), 2 (lasts more than a week)
and 3 (lasts almost every day). The score for GAD-7 ranges from 0-21;
more than 5 points represent the presence of anxiety. A normal anxi-
ety score ranges from 0-4, mild anxiety ranges from 5-9, moderate
anxiety ranges from 10-14 and severe anxiety ranges from 15-21
(Spitzer et al., 2006). In this study, Cronbach's alpha was .95.

3.4.4 | Perceived stress

Perceived stress was assessed using the Chinese Perceived Stress
Scale (CPSS) developed by Cohen et al. (1983), as revised by
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Ting-zhong and Han-teng (2003). It comprises 14 items that re-
flect the tension and sense of being unable to control stress; par-
ticipants were asked to answer based on their own feelings using
a 5-point Likert scale (O = never to 4 = very often). The total score
ranges from 0-56. Scores above 25 points are considered positive
evidence of stress (Ting-zhong & Han-teng, 2003). The higher the
score, the greater the stress level. In 2003, the scale was translated
into Chinese (Ting-zhong & Han-teng, 2003) and validated for the
Chinese population. Cronbach's alpha was .71 in the prior study and

.82 in the current study.

3.4.5 | Insomnia

The Athens Insomnia Scale (AlS) was used to assess nurses' sleep
quality. It has been previously used among nurses in China (Shen
et al., 2016). AIS was used to evaluate the sleep quality of partici-
pants in the month preceding the study. The scale comprises eight
self-report items, such as the time to fall asleep, the number of
hours remaining awake at night, waking up earlier than expected,
total sleep time, sleep quality, daytime mood, daytime physical func-
tion and daytime drowsiness. The score of each item ranges from
0-3, and the total score ranges from 0-24. The higher the score, the
poorer the sleep quality. Scoring more than 4 points is seen as posi-
tive evidence of insomnia (Soldatos et al., 2000). In this study, the

Cronbach's alpha value was .90.

3.5 | Ethical considerations

This study was approved by the Ethics Committee of the Union
Hospital affiliated to Tongji Medical College, Huazhong University
of Science and Technology (Approval number 2020-0189). The
contents and procedures were first explained to participants in a
WeChat group. They were assured that participating in this study
was voluntary and anonymous. As it was administered online,
only those who chose ‘agree to participate in the investigation’
could complete the survey. All data and information were held in
a secure location and were used only for this study. If desired,
participants were offered mental health support after completing
the survey.

3.6 | Dataanalyses

Analyses were performed using SPSS v26.0 (IBM Corp., Armonk,
NY, USA). Descriptive statistics consisted of frequencies and per-
centages, and means * standard deviations for normally distributed
quantitative data or medians (Q1, Q3) for non-normally distributed
data. Chi-square tests were conducted to evaluate differences in
the variables with respect to anxiety. Significant (p < .05) sociode-
mographic and anxiety-related variables were selected as covari-
ates in subsequent analyses. Odds ratios (OR) with 95% confidence

g—Wl LEYJﬂ
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Data collected from
690 participants

10 participants disapproved of this questionnaire
22 answered questions in less than 300 seconds

v

658 selected
participants

15 participants provided contradictory answers
—

643 participants
included in analysis

FIGURE 1 Flow chart of participants’ inclusion

intervals (Cl) of risk factors were calculated using binary logistic
regression models to analyse the effects of sociodemographic
variables, perceived stress and insomnia on anxiety of participants.
Spearman's correlation coefficient was used to analyse the relation-
ships between anxiety, perceived stress and insomnia. All results

with p < .05 were considered statistically significant.

4 | RESULTS

The questionnaire survey group checked each returned question-
naire and excluded any with invalid responses. Additional exclu-
sion criteria were illogical answers (n = 15), such as contradictory
and inconsistent contents; questionnaires answered in under 300 s
(n = 22); simple repetitions/the same answers; and stated disagree-
ment with the questionnaire (n = 10). These exclusions minimised
the bias that may occur in self-report data. In this study, we re-
cruited via 28 WeChat groups; each group included 20-30 nurses.
There were 690 participants in total, and 643 questionnaires were
included in the analysis. The details of the exclusions are shown in
Figure 1. We considered that when we sent the online survey link via
WeChat groups, every member was invited to complete the ques-
tionnaires; that is, 690 questionnaires were effectively distributed,

with a response rate of 93.2%.

4.1 | Sociodemographic characteristics
Sociodemographic characteristics are shown in Table 1. We analysed
the data from 643 respondents, of whom 629 (97.8%) were female
and 14 (2.2%) were male, with an average age of 31.8 + 7.8 years
(ranging from 20-56 years), and a median of 8 years working as a
nurse. As shown in Table 1, 215 (33.4%) participants reported feeling
anxious in the last month prior to the online survey date. Our study
confirmed that the percentage of nurses experiencing anxiety was
within the range of 30%-40%, which is consistent with the findings
reported by Cheung et al. (2016). It should be noted that the aver-
age daily working hours were significantly associated with anxiety
(p =.004) (Table 1).
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4.2 | Prevalence and COVID-19-related
characteristics associated with anxiety

A questionnaire designed by the authors for this study was used
to investigate the working environment amid COVID-19 preven-
tion and control. Details of these characteristics are shown in
Table 2. Seven COVID-19-related characteristics were associ-

ated with anxiety: direct involvement in patient care, the average

TABLE 1 Sociodemographic characteristics of participants

All (n = 643)
Variables No. (%)
Age <25 139 (21.6%)
26-35 355 (55.2%)
36-45 84 (13.1)
>45 65 (10.1%)
Sex Male 14(2.2%)
Female 629(97.8%)
Working years <5 244 (37.9%)
6-10 186 (28.9%)
11-15 90 (14.0%)
16-20 29 (4.6%)
221 94 (14.6%)
Marital status Married 385 (59.9%)
Unmarried and others 258 (40.1%)

166 (25.8%)
293 (45.6%)

Professional title Nurse

Secondary nurse

Chief nurse 169 (26.3%)

Deputy chief nurse and 15 (2.3%)

above

Educational level Junior college and below 109 (17.0%)
Undergraduate course 518 (80.5%)

Master's degree and above 16 (2.5%)
Average daily nap time Never 115 (17.9%)
(min) <30 217 (33.7%)
30-60 275 (42.8%)

>60 36 (5.6%)

Average daily sleep <5 22 (3.4%)
G () 6-8 598(93.0%)

9-10 23 (3.6%)
Average exercise time 0 356 (55.4%)
(times per week) < 204 (31.7%)

2-3 58 (9.0%)

24 25 (3.9%)
Average daily working 4-6 237 (36.9%)
LERE 7-8 324 (50.4%)

9-10 62 (9.6%)

=10 20 (3.1%)

number of night shifts, occupational exposure to the virus, infec-
tion, prior epidemic nursing experience, experience of negative
events and degree of fear of COVID-19. These characteristics
were entered into a logistic regression model. The frequency of
each item in the GAD-7 showed that the incidence of mild anxiety
symptoms ranged from 22%-38%. The percentage of participants
exhibiting severe anxiety was 1.2%-2.4%. The details are shown
in Table 3.

Not anxious Anxious p-

(n = 428) n (row%) (n=215)n (row%) 2 value
97 (69.8%) 42 (30.2%) 6.305 0.098
244 (68.7%) 111 (31.3%)

47 (56.0%) 37 (44.0%)

40 (61.5%) 25(38.5%)

12 (85.7%) 2 (14.3%) 0.549 0.596
416 (66.1%) 213 (33.9%)

176 (72.1%) 68 (27.9%) 8.508 0.075
119 (64.0%) 67 (36.0%)

62 (68.9%) 28 (31.1%)

17 (58.6%) 12 (41.4%)

54 (57.4%) 40 (42.6%)

245 (63.6%) 140 (36.4%) 3.693 0.055
183 (70.9%) 75 (29.1%)

118 (71.1%) 48 (28.9%) 4.345 0.227
198 (67.6%) 95 (32.4%)

103 (60.9%) 66(39.1%)

9 (60.0%) 6 (40.0%)

69 (63.3%) 40 (36.7%) 0.793 0.673
349 (67.3%) 169 (32.7%)

10 (62.5%) 6 (37.5%)

66 (57.4%) 49 (42.6%) 7.819 0.050
146 (67.3%) 71(32.7%)

187 (68.0%) 88 (32.0%)

29 (80.6%) 7 (19.4%)

12 (54.5%) 10 (45.5%) 5.757 0.056
396 (66.2%) 202 (33.8%)

20 (87.0%) 3(13.0%)

234 (65.7%) 122 (34.3%) 4.173 0.243
140 (68.6%) 64 (31.4%)

34 (58.6%) 24 (41.4%)

20 (80.0%) 5(20.0%)

169 (71.3%) 68 (28.7%) 13.353 0.004
217 (67.0%) 107 (33.0%)

29 (46.8%) 33 (53.2%)

13 (65.0%) 7 (35.0%)

;(2 = chi-square test; p-value = level of statistical significance; Significant (p < 0.05).
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TABLE 2 Prevalence and COVID-19-related statistics associated with anxiety

All (n = 643)
Variables n (%)
The total number of days of <1 85 (13.2%)
nursing work (per week) 1-2 155 (24.1%)
3-4 151 (23.5%)
5-6 216 (33.6%)
=7 36 (5.6%)
Directly involved in patients care Yes 59 (9.2%)
No 584 (90.8%)
Average number of night shifts 0 108 (16.8%)
(times per week) 1 210 (32.7%)
2 57 (8.9%)
3 19 (2.9%)
4 249 (38.7%)
Received occupational protection  Yes 615 (95.6%)
A No 28 (4.4%)
Received professional Yes 83(12.9%)
psychological assistance No 560 (87.1%)
Had occupational-related Yes 59 (9.2%)
exposure No 584 (90.8%)
Had been infected Yes 25 (3.9%)
No 618 (96.1%)
Had epidemic nursing experience  Yes 27 (4.2%)
before (SARS, MERS, H7N9, No 616 (95.8%)
etc.)
Had a negative experience Yes 137 (21.3%)
No 506 (78.7%)
Degree of COVID-19 fear None 52 (8.1%)
Mild 224 (34.8%)
Moderate 239 (37.2%)
Severe 116 (18.0%)

Excessive severe 12 (1.9%)

Not anxious Anxious

(n =428) n (row%) (n =215) n (row%) F p-value
57 (67.0%) 28 (33.0%) 5.154 0.272
110 (71.0%) 45 (29.0%)

106 (70.2%) 45(29.8%)

133 (61.6%) 83 (38.4%)

22 (61.1%) 14 (38.9%)

32 (54.2%) 27 (45.8%) 4.434 0.035
396 (67.8%) 188 (32.2%)

81 (75.0%) 27 (25.0%) 10.720 0.030
147 (70.0%) 63 (30.0%)

33(57.9%) 24 (42.1%)

9 (47.4%) 10 (52.6%)

158 (63.5%) 91 (36.5%)

413 (67.2%) 202 (32.8%) 2.220 0.136
15 (53.6%) 13 (46.4%)

58 (69.9%) 25 (30.1%) 0.471 0.493
370 (66.1%) 190 (33.9%)

27 (45.8%) 32 (54.2%) 12.628 <0.001
401 (68.7%) 183 (31.3%)

11 (44.0%) 14 (56.0%) 5.950 0.015
417 (67.5%) 201 (32.5%)

12 (44.4%) 15 (55.6%) 6.297 0.012
417 (67.7%) 199 (32.3%)

70 (51.1%) 67 (48.9%) 18.715 <0.001
358 (70.8%) 148 (29.2%)

47 (90.4%) 5(9.6%) 83.289 <0.001
183 (81.7%) 41 (18.3%)

148 (61.9%) 91 (38.1%)

47 (40.5%) 69 (59.5%)

3(25.0%) 9 (75.0%)

F = One-way ANOVA,; p-value = level of statistical significance; Significant (p < 0.05).

4.3 | Correlations between GAD-7, CPSS and AlS
GAD-7 scores ranged from 0-21, with a median of 4; 33.4% (n = 215) par-
ticipants reported anxiety. CPSS scores ranged from 11-30, with a me-
dian of 21; 41.4% (n = 266) participants reported stress. AlS scores ranged
from 0-18, with a median of 8; 41.5% (n = 267) participants reported in-
somnia. Spearman'’s correlations indicated that CPSS and AIS were posi-
tively correlated with GAD-7 (p < .05). The details are shown in Table 4.

4.4 | Binary logistic regression analysis of factors
associated with anxiety

Binary logistic regression analysis was performed using the vari-
ables statistically significant in univariate analyses as independent

variables and participants' experience of anxiety as the dependent
variable. Table 5 shows that anxiety was significantly associated
with an average of four-night shifts per week (Odds ratio, OR = 2.44,
95% Cl = 1.24-4.75); having previously worked during more than
two epidemics (13.76, 1.06-178.05); and moderate, severe or exces-
sively severe fear of COVID-19 (4.80, 1.50-15.34; 9.50, 2.81-32.04;
13.58, 1.74-105.83, respectively); CPSS (4.15, 2.65-6.50); and AlS
(8.51, 5.38-13.47).

5 | DISCUSSION

This study investigated the prevalence of anxiety, the factors asso-
ciated with anxiety, and the association between perceived stress
and insomnia among Chinese frontline nurses fighting COVID-19 in
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TABLE 3 Response frequency for each item in the Generalized Anxiety Disorder Scale
n (%)

GAD-7 item Normal Mild Moderate Severe®
1. Feel nervous, anxiety, or eagerness 335(52.1) 246 (38.3) 47 (7.3 5(2.
2. Unable to stop or control worry 396 (61.5) 198 (30.8) 9(6.1) 0 (1.6)
3. Worry too much about all kinds of things 375 (58.3) 216 (33.6) 42 (6.5) 10 (1.6
4. Itis hard to relax 405 (63.0) 195 (30.3) 0(4.7) 3(2.0)
5. Unable to sit still because of uneasiness in the heart 463 (72.0) 147 (22.9) 5(3.9) 8(1.2)
6. Become prone to annoyance or impatience 362 (56.2) 221 (34.4) 8(7.5) 2(1.9)
7. Feel frightened by the feeling that something terrible 411 (63.9) 193 (30.0) 0(4.7 9(1.4)

is going to happen

#Normal: GAD-7 score 0-4; mild, 5-9; moderate, 10-14; severe, 15-21 (Spitzer et al., 2006).

TABLE 4 Spearman correlations among GAD-7, CPSS, Als*

Variable GAD-7 CPSS AlS
GAD-7 - 0.509° 0.660
CPSS 0.509 — 0.498

#GAD-7, CPSS and AlIS denote the 7-item Generalized of Anxiety
Disorder Scale, Perceived Stress Scale and Athens Insomnia Scale,
respectively.

*p < 0.001.

Wuhan. The response rate was higher than that in previous studies
(Lai et al., 2020; Mo et al., 2020), possibly because qualified profes-
sionals in the field of mental health offered interventions after the
online survey by phone or online, which elicited participants' inter-
est and encouraged them to respond truthfully.

5.1 | Status of anxiety
Recently, the mental health of nurses has received increasing research
attention. This is especially true during major disasters. As shown in
Table 1, most participants were female, aged 26-35 years, married,
and with less than 5 years of occupational experience. Of the partici-
pants, 33.4% (n = 215) felt anxious, as reflected in their GAD-7 scores;
this proportion was slightly lower than that of a previous study, in
which 44.6% reported anxiety (Lai et al., 2020). The nurses' anxiety
level was no higher than that of other healthcare workers reported
in previous Chinese studies, perhaps due to the following reasons.
First, the data were collected in March, more than 30 days after the
outbreak began; thus, protective supplies were adequate at that time,
potentially reducing anxiety. Second, more designated hospitals were
gradually set up, which ensured the treatment of critically ill patients.
When compared with other surveys that analysed anxiety by
GAD-7 in the context of outbreaks of infectious disease (Jeong
et al., 2016), the prevalence of frontline nurses' anxiety was higher
in the current study (7.9% vs. 33.4%, respectively). The reasons for
this may be an unusually high nursing workload when treating pa-
tients with infectious diseases, increasing infection rates among the

population and the high degree of virulence of COVID-19. In addi-
tion, only 9.6% of participants said they were not afraid of COVID-19
(Table 2). These may be factors contributing to the higher rate of

anxiety.

5.2 | Predictors of anxiety

Patients with infectious diseases increase the pressure on nurses and
potentially promote negative psychological symptoms in nurses (Lee
& Kang, 2020), such as anxiety and depression. The COVID-19 out-
break was unexpected, and the severity of the pandemic and the virus
transmission are greater than in other worldwide epidemics, includ-
ing MERS and SARS. Referring to Table 2, it is important to note that
nurses' anxiety was promoted by COVID-19-related factors, including
nurses' direct involvement in patient care, the average number of night
shifts per week, job-related exposure, becoming infected, previous
epidemic nursing experiences and degree of fear of COVID-19. Studies
have revealed that night shift work can increase depression and anxiety
symptoms (Kalmbach et al., 2015) and that rotating shifts can have ad-
verse effects on the psychological health of nurses. Huang et al. (2013)
conducted a prospective randomised control study, which showed that
exposure to bright light during the first half of the night shift, while
avoiding sun exposure during daylight hours after work decreased
nurses' anxiety-related symptoms. The quarantine ward generally op-
erates with a 4-h shift for nurses in Wuhan, due to limited tolerance for
wearing protective suits. While reducing working hours, the frequency
of night shifts increased. As can be seen in Table 1, frontline nurses
had a maximum of four-night shifts per week. Therefore, we suggest
implementing an intervention that includes short bright light exposure
before night shifts, to reduce anxiety symptoms.

The COVID-19 pandemic was not the first infectious disease
outbreak; SARS, MERS and others occurred previously. In the pres-
ent study, 4.2% of participants indicated that they had previously
worked during SARS, MERS, Asian Lineage Avian Influenza (H7N9)
and others. A literature review concluded that high percentages of
healthcare professionals, especially nurses, experienced negative
psychological effects after disaster rescue tasks (Mao et al., 2018).
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Independent variables OR interval) p-value
Average daily working hours 4-6 1 Reference
7-8 1.00 0.62-1.62 0.985
9-10 1.60 0.72-3.53 0.247
210 0.87 0.23-3.29 0.842
Directly involved in patients No 1 Reference
care Yes 0.71 0.35-1.44 0.336
Average number of night 0 1 Reference
shifts (times per week) 1 1.65 0.84-3.24 0.148
2 1.40 0.58-3.39 0.458
3 212 0.57-7.93 0.263
4 2.34 1.19-4.59 0.013
Had occupational exposure No 1 Reference
Yes 0.64 0.30-1.35 0.640
Had been infected No 1 Reference
Yes 0.54 0.18-1.66 0.543
Had epidemic nursing No 1 Reference
experience before (SARS, v 3.97 1.32-11.90 0.014
MERS, H7N9, etc.)
Had a negative experience No 1 Reference
Yes 1.70 0.99-2.91 0.053
Degree of COVID-19 fear None 1 Reference
Mild 2.89 0.90-9.25 0.074
Moderate 4.63 1.48-14.43 0.008
Severe 9.41 2.86-30.99 <0.001
Excessive 13.12 2.86-100.68 0.013
severe
CPSS No 1 Reference
Yes 4.11 2.63-6.44 <0.001
AlS No 1 Reference
Yes 8.45 5.34-13.36 <0.001

Abbreviations: Cl, confidence interval; OR, odds ratio.

As shown in Table 2, 15 (55.6%) participants with epidemic occupa-
tional experience reported anxiety, indicating that frontline nurses
were at a high risk of psychological symptoms if they had previous
experience working during epidemics. Thus, it is necessary to pro-
vide more effective and individualised psychological counselling for
these persons.

A study of the SARS epidemic in Hong Kong suggested that
authorities should plan to guarantee the availability of psychologi-
cal support for frontline health workers (Wong et al., 2005). Zhou
(2020) suggested a series of interventions for psychological crisis
management. Professional psychological volunteers provided 24-h
psychological assistance hotlines and online surveys for differ-
ent populations, including frontline nurses. This was an effective
method for decreasing nurses' anxiety levels.

In situations with unknown aspects, people generally experi-
ence fear. As can be seen in Table 2, most participants' degrees of

fear were moderate when facing COVID-19; consistent with this,
the scores on the GAD-7 item ‘Feel frightened by the feeling that
something terrible is going to happen’ (Table 3) also showed that
most of the frontline nurses feared COVID-19. The reasons for this
may be that they were unable to keep appraised of the latest infor-
mation about the pandemic, the ambiguous nature of the COVID-19
source, being unclear about how long the epidemic would last and
feeling as if the pandemic could be endless. This finding was consis-
tent with a previous study of SARS, which found that nurses were
frightened of being infected with SARS (Ho et al., 2005).

To avoid the effects of fear-related emotions on normal clinical
nursing work, we recommend that frontline nurses receive an ap-
propriate quantity of information at the peak of an epidemic. We
encourage nurses to remind each other about and encourage pre-
cautionary measures, which can increase self-efficacy (Ho et al.,
2005), thereby reducing fear.
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5.3 | Correlations between anxiety, perceived
stress and insomnia

Stress and insomnia have been significantly associated with anxiety
(Tsai et al., 2017). These factors are associated with psychological
symptoms. Therefore, perceived stress levels and degree of insom-
nia were selected in this study as potentially associated with anxiety.

In this study, perceived stress and insomnia showed positive sig-
nificant associations with anxiety (Table 4). Nearly half of the par-
ticipants reported being troubled by stress and insomnia. This was
similar to results obtained in other regions in China. Cheung et al.
(2016) found that symptoms of stress among nurses were almost
three times higher than in other Chinese adults and 35% of nurses
reported sleep disorders; the proportions were notably high. When
compared to normal working situations, nurses may experience se-
vere negative psychological reactions when they are required to
cope with epidemics.

According to a Taiwan survey during SARS (Su et al., 2007), the
rate of insomnia and anxiety was markedly higher in SARS than in
non-SARS wards. Hence, it is imperative to decrease the level of per-
ceived stress and insomnia of frontline nurses who may be reliving
their past anxiety in the present.

Emergence of perceived stress was correlated with individual
and work-related factors in nurses. However, there are two levels of
solutions to stress: macro- and micro-levels (Maunder et al., 2008).
Macro-level refers to government and hospital initiatives, whereas
micro-level denotes individual and personal measures to alleviate
stress. At the macro-level (i.e. official organisational measures), hos-
pitals were the main institutions combating COVID-19. The working
environment in terms of hospital safety and satisfaction are import-
ant factors that affect perceived stress (Goh et al., 2015). This study
showed that a stable and safe working environment is a vital factor
in reducing perceived stress.

It was reported in the news during the early stages of the pan-
demic in Wuhan that some healthcare staff failed to use comprehen-
sive protection in a timely manner due to the predictable shortage
of protective materials (Xinhua, 2020). This contributed to increased
stress among nurses. Therefore, it is crucial to ensure the adequate
and effective use of protective materials to create a favourable
working environment. At the same time, conducting adequate pro-
fessional protection training is also an intervention that is urgently
needed. Correspondingly, at the micro-level, awareness of relevant
personality characteristics is important. Resilience can help main-
tain functioning among nursing staff after significant adversity or
a disaster (Norris et al., 2008). Guo et al. (2017) conducted a cross-
sectional survey in China that indicated nursing managers need to
adopt scientific interventions to improve resilience among nurses.
For example, interventions might include guaranteeing their leisure
time or providing cognitive-behavioural therapy.

The COVID-19 pandemic has continued for an extended period;
many people have been infected, which has increased the work-
load and work intensity for nurses. Appropriate measures should be
taken to evaluate the mental health of frontline nurses and protect

them accordingly (Mo et al., 2020); therefore, for nurses working in
quarantine wards where offline training is not available, we suggest
that nursing managers attach importance to nurses' psychological
reactions and take advantage of network platforms to host protec-
tive training and psychological relief courses.

The sleep disturbance rate was high among nurses in China.
Insomnia has become a universal symptom of sleep disturbance.
Dong et al. (2017) showed that 55% of Chinese nurses sampled
reported being troubled by sleep problems. In the current study,
41.5% of participants indicated that they experienced insomnia,
which suggests that sleep disorders of nurses deserve attention
during the COVID-19 pandemic. Li et al. (2019) found that poor
sleep quality in Chinese nurses was predicted primarily by expo-
sure to workplace hazards and work demands. Providing a stable
environment for frontline nurses could relieve perceived stress and
reduce insomnia prevalence.

Furthermore, a meta-analysis revealed that select non-drug inter-
ventions positively influence sleep disturbances (Kang et al., 2020).
To prevent COVID-19 cross-infection, each frontline nurse lives in
a separate room in Wuhan during their quarantine, which is condu-
cive to insomnia treatment for nurses. We also suggest that frontline
nurses increase their awareness of sleep health and use non-drug in-
terventions appropriately (e.g. aromatherapy) when they are off duty.

5.4 | Limitations

The research reported herein was subject to limitations. First, its
cross-sectional nature constrained the ability to determine causal
relationships between the study variables. Second, the use of self-
report questionnaires may be influenced by confounding factors
such as response bias and incorrect answers. Moreover, most par-
ticipants were female and healthcare workers other than nurses
were not recruited; thus, there are limitations to generalising the
findings to other healthcare workers and male nurses. Hence, fur-
ther studies are recommended to address these limitations and
increase the generalisability of the results. It would be of value to
replicate these results using larger sample sizes in future studies and
to use longitudinal and prospective designs with qualitative aspects
to investigate the research theme further and reveal more aspects
of this phenomenon.

6 | CONCLUSION

According to the results, 33.4% of frontline nurses reported anxiety
and anxiety was associated with perceived stress, insomnia and so-
ciodemographic characteristics (frequency of night shifts per week,
degree of COVID-19 fear). To reduce the level of anxiety, macro-
level interventions include creating a safe environment and improv-
ing nurses' resilience; at the micro-level, one might increase nurses'
awareness of mental health and encourage them to take advantage
of available online psychological interventions.
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This study indicated that frontline nurses in Wuhan have a moderate
level of anxiety, and it is related to stress and insomnia. Alleviating
stress and insomnia symptoms will lead to reduced anxiety. Healthcare
authorities and nursing managers should take measures to cultivate a
suitable environment for reducing nurses' fear of COVID-19 (e.g. re-
printing the latest scientific information of COVID-19 disseminated
online). Moreover, they need to increase manpower or develop useful

workforce strategies to decrease the frequency of night shifts.
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