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Background: The COVID-19 pandemic is a major public health issue and challenge
to health professionals. In similar epidemics, nurses experienced more distress than
other providers.

Methods: We surveyed both on-duty nurses caring for infected patients and second-line
nurses caring for uninfected patients from Hubei and other provinces throughout China.

Results: We received completed surveys from 1,364 nurses from 22 provinces: 658
front-line and 706 second-line nurses. The median (IQR) GHQ-28 score of all nurses
was 17 (IQR 11-24). The overall incidence of mild-to-moderate distress (GHQ score
> B) was 28%; that for severe distress (GHQ score > 11) was 6%. The incidence of
mild-to-moderate distress in the second-line nurses was higher than that in the front-
line nurses (31 vs. 25%; OR, 0.74; 95 CI, 0.58-0.94). Living alone (OR, 0.62; 95% Cl,
0.44-0.86) and feeling supported (OR, 0.82, 95% ClI, 0.74-0.90) independently predicted
lower anxiety.

Conclusions: During the COVID-19 pandemic, the psychological problems of all nurses
were generally serious. The interviewed second-line nurses face more serious issues than
the front-line nurses.
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INTRODUCTION

The 2019 outbreak of the new coronavirus disease (COVID-19)
in China is an epidemic threat and major public health issue (1).
The World Health Organization (WHO) declared this outbreak
a public health emergency of international concern on January
30, 2020 (2). As of March 4, 2020, COVID-19 had been spread
to all provinces and regions of China and to 75 other countries.
In some regions, the cumulative number of COVID-19 cases
may continue to rise (3). This indicates that the epidemic may
continue to worsen in some countries. The Chinese Center for
Disease Control and Prevention (CDC) reported on February 17
estimated that more than 3,000 healthcare workers were infected
with COVID-19 in China. Studies of Severe Acute Respiratory
Syndrome (SARS) (4, 5), Middle Eastern Respiratory Syndrome
(MERS-CoV) (6), and COVID-19 (7, 8) have reported that
many healthcare workers including nurses caring for patients
during these epidemics had distress, anxiety, and other mental
health problems (9). Chen et al’s (4) study showed that the
SARS catastrophe affected the stress levels in the emergency
department, and Khalid et al. (6) confirmed that the MERS-
CoV outbreak was a distressing time for the medical staff. For
example, during the SARS outbreak, many healthcare workers
were stigmatized and shunned in their neighborhoods as a result
of their jobs (10-12). Treating SARS patients led to mental health
problems among many emergency department staff, with nurses
experiencing the most stress, followed by doctors and healthcare
assistants (13). Health workers in many countries involved in the
treatment of COVID-19 have been under considerable pressure
since the COVID-19 outbreak (14-17). Most of the medical
workers fighting COVID-19 are nurses. As of February 9, 2020,
an estimated 19,800 health care professionals, including 14,000
nurses, from across China have provided assistance to hospitals
in Hubei province, especially Wuhan City (18). Nurses generally
have long-term and close contact with suspected and confirmed
COVID-19 patients. Under these conditions, the coping ability
of many nurses begins to decline, a change often neglected by
the healthcare system (6). Consequently, the mental health of
nurses working with patients infected with COVID-19 need to
be monitored and maintained through an epidemic. However,
we have not found any article that focuses specifically on nurses’
mental health during the COVID-19 outbreak. Samui et al.’s (19)
findings suggested that COVID-19 would persist for a long time.
We sought to describe the mental health of nurses in China
during the COVID-19 outbreak.

METHODS

Study Design and Participants
Between February 11 and 18, 2020, during the COVID-19
outbreak, we conducted an online survey of nurses who were
working during the COVID-19 outbreak in China, whether or
not they were treating patients with COVID-19. The survey was
approved by the Biomedical Research Ethics Committee, West
China Hospital of Sichuan University.

We selected some nurses who we knew according to the
inclusion criteria, and then we used snowball sampling in which

the initial nurses recommended the survey to other nurses who
in turn recommended the survey to more nurses (Figure 1). A
message about the study and a guarantee of anonymity were
sent to all responding nurses. We distributed a questionnaire
by SO JUMP (a professional online questionnaire platform)
to all invited nurses. The questionnaire was administered
directly to the nurses who volunteered via WeChat (a kind
of communication software that can forward files), or the
questionnaires were given to the nurses by the volunteers
(most of them were medical workers) via WeChat. All potential
participants were informed about research purposes and good
confidentiality. The questionnaire was anonymous and all data
were kept confidential by a special researcher. Nurses were told
that their participation was voluntary and that they could stop
any time. Each received the survey only after verbal informed
consent was obtained. To avoid duplicated submissions, the
questionnaires were set for only one chance by WeChat. To
ensure that respondents were part of the target population,
the questionnaire QR code was sent only to those who met
inclusion criteria.

The questionnaire could not be submitted until all questions
had been answered. To eliminate questionnaires not filled
carefully, questionnaires returned within 150s were excluded
from analysis to eliminate ineligible questionnaires.

The Questionnaire

The questionnaire was administered on-line and in Chinese, the
native language of all respondents. It consisted of 86 questions
in six parts: demographic information, sources of information
and degree of concern about the epidemic, perceived sufficiency
of information, anxiety-related behavior and perceived support,
degree of distress, and coping strategies (Table 1). Degree of
distress was measured with the validated Chinese version of
the General Health Questionnaire-28 (GHQ-28), a 28-item
self-report instrument developed to screen for the inability to
carry out normal functions and to detect the appearance of
new and distressing phenomena. The instrument measures four
dimensions: depression, anxiety, social impairment, and somatic
symptoms. The minimum clinically important difference and the
minimal detectable change have not been determined (20). We
ran a predictive test on 10 nurses. The result showed that it took
5min on average to complete the questionnaire and 3 min at
a minimum.

Statistical Methods

Data are summarized with means and standard deviations or
medians and interquartile ranges and were analyzed with SPSS
software (version 18.0; SPSS Inc., Chicago, Illinois). Alpha
was set at 0.05, and all tests were two-tailed. Total GHQ
scores can range from 0 to 28 and were calculated with the
dichotomous scoring procedure (0-0-1-1). Scores between 5
and 10 defined mild-to-moderate distress, and scores of 11 or
above defined severe distress (21). Scores on the four subscales
(depression, anxiety, social impairment, and somatic symptoms)
were summed to calculate the total score. Chi-square analyses,
Wilcoxon rank-sum tests, and two sample two-tailed t-test
assessed differences in basic characteristics, concerns, worries,
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Nurses Working During the COVID-
19 Outbreak in China.
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Total Questionnaire: 1364
 Front-line: 658
» Second-line:706

FIGURE 1 | The flow chart of questionnaires distribution and nurses selection. WeChat is a communication software that can forward files.

TABLE 1 | Characteristics of the questionnaire used to assess psychological distress.

Part Dimension Questions

1 Demographic characteristics 12 questions on age, sex, educational background, professional title,
occupation, department, marital status, having children, and living alone)

2 Sources of information and degree of concern about the epidemic 10 questions, 5 dichotomous items, and 5 scored on a 9-point Likert scale
(1 low; 9 high) on degree of concern and reasons for the concern

3 Perceived sufficiency of information 8 questions, 7 scored on a 9-point Likert scale (1 low; 9 high) and 1 on a
5-point scale on the degree of information desired about the pandemic (1
low; 5 high)

4 Anxiety-related behavior and perceived support 15 questions, 4 on worry, 11 dichotomous items about the adequacy of

various forms of support, 3 of intended behaviors., and 1 about work
satisfaction scored on a 9-point Likert scale (1 highly probable; 9 impossible)
5 Participants’ level of distress The Chinese version of the General Health Questionnaire-28 (GHQ-28), a
28-question measure of emotional distress in medical settings. Scores
range from zero (no distress) to 84 (maximum distress)
6 Participants’ coping strategies 13 questions on the frequency of coping behaviors. Participants endorsed

how often they used a particular coping strategy scored on a 4-point Likert
scale (0 never; 3 very often)

degree of worry, perceived sufficiency of information, GHQ- intervals for dichotomous data, as well as mean differences and
28 scores, and social support between front- and second-line  95% confidence intervals for continuous data when comparing
nurses. We also reported odds ratios (OR) and 95% confidence  data from front-line and second-line nurses. Chi-square tests,
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TABLE 2 | Demographic characteristics of All 1,364 Chinese nurses.

Characteristic Total N = 1,364 Front-line Second-line P-value
nurses n = 658 nurses n = 706

Age, median (IQR), years 30 (27-34) 31 (2-34) 30 (26-35) 0.051

Women, n (%) 1,072 (79%) 507 (77%) 565 (80%) 0.18

Education background, n (%) 0.02

PhD 6 (0.4%) 4 (0.6%) 2(0.3%)

Master 40 (3%) 17 (3%) 23 (3%)

Bachelor 1,032 (76%) 519 (79%) 513 (73%)

College degree and others 286 (21%) 118 (18%) 168 (24%)

Professional Title, n (%) 0.27

Advanced 75 (5%) 27 (4%) 48 (7%)

Medium-grade 386 (28%) 209 (32%) 177 (25%)

Primary 9083 (66%) 422 (64%) 481 (68%)

Years of service, median (IQR), years 8 (4-12) 8 (5-12) 7 (8-12) 0.04

Manager, n (%) 268 (20%) 125 (19%) 143 (20%) 0.56

Marital status, n (%) 0.95

Married 868 (64%) 420 (64%) 448 (63%)

Unmarried 463 (34%) 223 (34%) 240 (34%)

Divorced 33 (2%) 15 (2%) 18 (3%)

Living with a child, n (%) 799 (59%) 383 (58%) 416 (59%) 0.79

Lives alone, n (%) 447/917 (33%) 233 (35%) 214/492 (30%) 0.045

Front-line nurses provided care for patients with the COVID-19 infection or suspected COVID-19 infection; second-line nurses did not.

two-sample Wilcoxon rank-sum tests, and Spearman’s rank
correlation analysis were used to assess associations between
intended behaviors and worries and degree of worry about
the COVID-19 pandemic. Unadjusted and multiple logistic
regression analyses were conducted to explore factors associated
with worries and distress (total GHQ scores above and below
a score of 5), including demographic variables, participation in
treating patients with COVID-19, social support, and coping
strategies. Missing data were imputed with the sample mean for
the variable.

RESULTS

Sample Description

By February 16, 2020, 1,364 questionnaires had been returned,
all of which yielded valid data. There was no missing data. The
658 front-line nurses and 706 second-line nurses represented
22 provinces and regions in China (Figure 1). The distribution
had no obvious regional concentration. Median age was 30.0
(IQR 28-34) years. About one-fifth were men (n = 292, 21%).
Front-line nurses had significantly more years of education
than second-line nurses and significantly more years of service
(medians of 8 and 7 years, respectively). A third of all nurses lived
alone, with significantly more front-line nurses than second-line
nurses reporting living alone (Table 2).

Degree of Distress
Eighty-eight percent of the nurses worried that COVID-19 might
pose a pandemic threat, which contributed to their distress. The

median anxiety score was about seven of nine for all nurses.
Their most common concerns were the risk of infection in family
members or relatives (92%), the risk of infection (89%), the risk
of being isolated from family and society (77%), and the impact of
their career planning (31%). Notably, the percentage of second-
line nurses reporting distress was higher than that of the front-
line nurses for all of these concerns. Similarly, median severity
scores for becoming infected and being treated for the infection
were significantly higher in second-line nurses than in front-line
nurses (Table 3). Unadjusted logistic regression analysis showed
that spinsterhood (OR = 0.704, P = 0.04), divorce (OR = 0.366, P
=0.02), living alone (OR = 0.605, OR = 0.003), and total support
scores (OR = 0.814, P < 0.001) were significantly associated with
less anxiety about the pandemic, but in the multivariable analysis,
only living alone (OR = 0.616, P = 0.004) and social support
(OR = 0.817, P < 0.001) were independently related to anxiety
(Table 4).

Perceived Adequacy of Epidemic-Related

Information

The front-line nurses’ median scores estimating information for
treatment and prevention were significantly higher. The clarity
of the information provided by their departments about infection
and prevalence of COVID-19 was scored 9 of 9 (IQR, 7-9), which
was higher than the second-line nurses’ 8 (IQR, 7-9; P = 0.02).
First- and second-line nurses were in desperate need of health-
related information. The median score for “your demand on
health-related information” was 5 (IQR, 5-5; Table 5).
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TABLE 3 | Sources of distress reported by 1,364 Chinese nurses during the COVID-19 pandemic.

Source of distress

Front-line nursesSecond-line nursesP-value

n = 658 n =706
n (%) n (%)

| worry about the COVID-19 pandemic, n (%) 568 (86%) 631 (89%) 0.08

Degree of worry [median (IQR)] 1, low; 9, high 7 (5-9%) 7 (5-8%) 0.21

I mostly worry about

The disease’s danger, n (%) 571 (86.8%) 640 (90.7%) 0.02

The risk that family and relatives will be infected, n (%) 594 (90.3%) 666 (94.3%) 0.005
Isolation from family or social environment, n (%) 488 (74.2%) 557 (78.9%) 0.04

Damage to my future career development, n (%) 174 (26.4%) 252 (35.7%) <0.001
Perceived risk for being infected by the COVID-19 [median (IQR)] 1, very low; 9, high 6 (4-8) 6 (5-7) 0.72

Being infected with the COVID-19 would have major consequences on my health [median (IQR)] 1, low; 9, high 6 (5-8) 7 (5-9) 0.001

The infection is difficult to treat [median (IQR)] 1, low; 9, high 5(3-7) 5 (4-7) <0.001
My department is well prepared for the COVID-19 pandemic [median (IQR)] 1, low; 9, high 7.5 (6-9) 7 (5-8) <0.001

TABLE 4 | Analysis of influencing factors of that nurses are worried about the
COVID-19 pandemic.

Variable Univariate analysis (Logistic regression, Enter)
Beta P OR (95% ClI)

Age, years 0.018 0.19 1.018 (0.991-1.046)

Sex 0.296 0.12 1.345 (0.925-1.956)

Education background

PhD vs. College degree —0.361 0.75 0.697 (0.079-6.143)

and others

Master vs. College degree —0.024 0.96 0.976 (0.359-2.657)

and others

Bachelor vs. College 0.021 0.92 1.021 (0.684-1.524)

degree and others

Professional title

Advanced vs. primary 0.22 0.57 1.247 (0.584-2.662)

Medium-grade vs. primary 0.253 0.19 1.288 (0.880-1.884)

Service years 0.017 0.18 1.017 (0.992-1.042)

Whether a manager

(Yes/No) (Yes = 1/No = 0) 0.302 0.18 1.352 (0.869-2.103)

Marital status

Spinsterhood vs. Married -0.35 0.04 0.704 (0.502-0.989)

Divorced vs. married —1.005 0.02 0.366 (0.160-0.835)

Whether have a child —0.298 0.07 0.742 (0.535-1.029)

(Yes/No) (Yes = 0/No = 1)

Whether living alone —0.503 0.003 0.605 (0.434-0.843)

(Yes/No) (Yes = 1/No = 0)

Total support score —-0.206  <0.001 0.814 (0.736-0.899)

Outcomes of multivariate analysis showed that only living alone and social support were
independently related to anxiety. [B, P OR (95%Cl)]: Whether living alone” [-0.484, 0.004,
0.616 (0.441-0.860)]; Total support score” [-0.202, <0.001, 0.817 (0.739-0.903)].

Anxiety and Social Support

Thirty-eight percent of nurses reported feeling isolated from
family and friends as a result of high-risk exposure. The
proportion of nurses feeling isolated was significantly higher

in front-line nurses than second-line nurses (42 vs. 34%,
OR, 1.45; 95% CI, 1.16-1.80). More than three-quarters of
all nurses reported that the high risk of exposure at work
limited their socialization. Only 20 (1.5%) nurses said that
they might ask for leave from work for fear of infection.
The top three sources of sufficient support were team spirit
among colleagues (97%), support from friends and family (93%),
and new work arrangements and clear guidelines for infection
control (90%). The item “Had insurance and was compensated
if infected at work” had the lowest sufficient support (74%).
The proportion of nurses reporting sufficient support from all
sources was higher in front-line than in second-line nurses
and significantly higher for six sources. Total support points
were significantly lower in second- than in front-line nurses
(8.7 vs. 8.2; Table 6). Anxiety was significantly associated with
“Feeling they were isolated from family and friends because
of a high risk of infection” (P = 0.005) and to having to
limit socialization because of this risk as well (P < 0.001;
Table 7).

Psychological Distress

The incidence of mild-to-moderate distress (GHQ scores > 5)
in all nurses was 28%, and the incidence in second-line nurses
was higher than that in front-line nurses (31 vs. 25%; OR =
1.35, 95% CI, 1.06-1.71, P = 0.01). In addition, the incidence
of severe distress (GHQ scores > 11) in all nurses was 6%
but did not differ significantly between front- and second-line
nurses (Table 8). Univariate logistic regression analysis showed
that nurses who lived alone (OR, 0.72; 95% CI, 0.56-0.94),
had closer first-line contact with COVID-19 infected patients
(OR, 0.72; 95% CI, 0.54-0.94), and had higher support scores
(OR, 0.77; 95% CI, 0.73-0.81) had lower incidence of mild-
to-moderate distress. However, multivariable regression analysis
showed that only higher support scores were independently
associated with lower distress (OR, 0.77; 95% CI, 0.72-0.82;
Table 9).
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TABLE 5 | Perceived sufficiency of information about the COVID-19 pandemic and general health information needs.

Type of information Total Front-line Second-line P-value
Median (IQR) Median (IQR) Median (IQR)

I believe that | have heard sufficient information about (1, strongly disagree; 9, strongly agree)

COVID-19 symptoms 8 (7-9) 8(7-9) 8(7-9) 0.67

COVID-19 prognosis 7 (6-8) 7 (6-8) 7 (5-8) 0.1

COVID-19 treatment 7 (5-8) 7 (6-8) 7 (5-8) <0.001

COVID-19 infection route 8(7-9) 8(7-9) 8(7-9) 0.79

COVID-19 preventive measures 8(7-9) 8 (7-9) 8 (7-9) 0.04

I believe that my department provided clear 9 (7-9) 9 (7-9) 8 (7-9) 0.26

information about the COVID-19 influenza

pandemic (1, strongly disagree; 9, strongly agree)

Overall, the information | have heard about 8 (7-9) 8 (7-9) 8 (7-9) 0.02

COVID-19 has been clear (1, strongly disagree; 9,

strongly agree; five items Cronbach’s alpha, 0.89)

General health-information needs for a disease | 5(5) 5(5) 5(5) 0.89

might contract (1, | prefer having no more information
than needed; 5, | prefer as much information as possible)

DISCUSSION

On February 13, Hubei province announced 14,840 new
confirmed cases of COVID-19 infection, a sharp rise from only
a few days before. Sarkar et al.s’ (22) study shows that isolation
can effectively reduce the number of COVID-19 infections, and
that quarantine, isolation, and prevention measures play a vital
role in the progress of the epidemic. Therefore, a large number of
medical workers are needed for epidemic prevention and control.
This first severe wave of the COVID-19 pandemic outbreak
led to an acute shortage of nurses. More than 20,000 medical
workers from across the country are now coping with COVID-
19; three-quarters of them are nurses, and of these, nearly 80%
are women. Despite the fact that they regarded COVID-19 as a
horrible danger, they continued to treat their patients. Activities
to prevent and control coronavirus pneumonia in China are
ongoing, which continues to put medical workers under great
pressure. In the HIN1 and Ebola outbreaks, nurses were the most
vulnerable health care workers (23, 24). Protecting the mental
health of nurses is thus important for controlling the epidemic
and for their own long-term health (25). Nurses have the most
direct contact with COVID-19 patients and also provide direct
medical interventions (26). We found that front-line nurses were
more highly educated and had more experience than did the
second-line nurses. Nurses who preferred going to the front
line had higher seniority and education and were more likely
to live alone. As a result, the front-line nurses differed from
the second-line nurses because they had more experience with
infectious diseases, a finding similar to that in Liu et al.s(27)
study of a Chinese medical team working in the Sierra Leone
aid mission treating Ebola patients. Nurses in relation to the
COVID-19 outbreak were stressed and worried that their friends
and relatives might be infected. Both the front-line nurses and
the second-line nurses were very worried about the COVID-19
outbreak. This was probably the main reason nurses felt stressed.
The stress may change the nurses’ career plans. The government

and their organizations had provided separate accommodation
for the front-line nurses. But the second-line nurses are stressed
more, so some of them chose to live apart from their family
or to stay at the hotel after work at their own expense. The
second-line nurses thought that their departments were ill-
prepared for this new infectious disease. They were more worried
about their health and thought the disease was difficult to
control. The most frequent concern among 93% of nurses was
that their families and friends would become infected, perhaps
because their elder relatives might have chronic conditions,
which is associated with more severe infections (28, 29). In
addition, the pandemic began during the Spring Festival, the
most important traditional festival in China, when people return
to their hometowns. Many infections were asymptomatic. The
second-line nurses were more likely to take care of them. If
these patients were infected but asymptomatic, the second-line
nurses were at high risk of infection. So, more of them worried
about infecting their families and friends. In our survey, more
than three-quarters of both first- and second-line nurses reduced
their social interactions. The reason might be they did not know
whether the patients they treated were infected, and most did
not have adequate protective equipment (30). Lack of protective
equipment increases the risk of infection and distress of front-line
nurses (27, 31). Despite their own lack of protective equipment,
some second-line nurses preferred that this equipment go to
front-line nurses, who needed them more. Perhaps this might be
the reason why the second-line nurses (Median = 7, [IQR 5-9])
were more worried about their health than the front-line nurses
(Median = 6, [IQR 5-8]). Compared to the front-line nurses,
the second-line nurses thought their departments unprepared
for the pandemic, a perception that might be related to the
shortage of protective equipment (32). Because avoiding patient
contact and wearing personal protective equipment are the most
effective ways to reduce the risk of infection (33, 34). Eighty-
eight percent of the nurses thought the epidemic was dangerous.
This proportion was much higher than 61% of the nurses worried
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TABLE 6 | Presence of anxiety-producing behavior and social support among 1,364 Chinese nurses during the COVID-19 pandemic.

Behavior All nurses Front-line nurses Second-line nurses P-value
Isolation (| feel that my family members and friends avoid 517 (38%) 279 (42%) 238 (34%) 0.001
contacts with me, because | work in a “high-risk”

environment), n (%)

Restriction of Social Contacts (| have restricted my social 1,043 (77%) 509 (77%) 534 (76%) 0.46
contacts because my work environment is considered

“dangerous”), n (%)

Intended Work Avoidance (Lately | have been so 20 (1.5%) 10 (1.5%) 10 (1.4%) 0.87
concerned about the COVID-19 influenza that | would take a

leave to avoid going to work), n (%)

Sense of Duty (In an emergency situation due to the 9 (8,9) 9(8,9) 9 (8,9) 0.001
COVID-19 pandemic, how possible would it be to avoid your

duties? (1, highly possible; 9, not at all possible), Median

(IQR)

Support items (inadequate vs. adequate), n (%)

Support from relatives 1257 (92%) 611 (93%) 646 (92%) 0.35
Appreciation from the community 1166 (86%) 587 (89%) 579 (82%) <0.001
Protective facilities and temporary residential arrangements 1069 (78%) 542 (82%) 527 (75%) 0.001
Insurance and compensation 1011 (74%) 520 (79%) 491 (69%) <0.001
Sense of coherence and team spirit 1322 (97%) 639 (97%) 683 (97%) 0.69
Gratitude from patients and their relatives 1135 (83%) 561 (85%) 574 (81%) 0.051
Clear infection control guideline 1231 (90%) 607 (92%) 624 (88%) 0.02
Frontline staff feedback reaching administrators 1174 (86%) 581 (88%) 593 (84%) 0.02
Counseling and psychological support from employer 1093 (80%) 547 (83%) 546 (77%) 0.007
Expressing opinions through staff unions or mass media 1090 (80%) 540 (82%) 550 (78%) 0.055
Other behaviors, n (%) 1044 (77%) 518 (79%) 526 (75%) 0.07
Total support score, Median (IQR) 10 (8,10) 10 (8,10) 9 (7-10) <0.001

TABLE 7 | Association between “Worry about the COVID-19 pandemic” and anxiety-producing behaviors among 1,364 Chinese nurses during the COVID-19 pandemic.

Anxiety-Producing Behavior Worry about the COVID-19 pandemic P-value
Yes, n (%) No, n (%)

Isolation (| feel that my family members and friends avoid Yes 471 (39%) 46 (28%) 0.005

contacts with me, because | work in a “high-risk” environment)

Restriction of Social Contacts (| have restricted my social Yes 942 (79%) 101 (61%) <0.001

contacts because my work environment is considered

“dangerous”)

Intended Work Avoidance (Lately | have been so concerned Yes 19 (1.6%) 1(0.6%) 0.53

about the COVID-19 that | would take a leave to avoid going to

work)

Sense of Duty (In an emergency situation due to the COVID-19 Mean (IQR) 9(8-9) 9(8-9) 0.19

pandemic, how possible would it be to avoid your duties?) (1,
highly possible; 9, not at all possible)

about the HIN1 pandemic (35). This might have something to
do with the lack of clarity about the diagnosis and treatment
of pneumonia (36). Second-line nurses thought COVID-19 was
harder to treat than did the front-line nurses, and more second-
line nurses (36%) thought that the epidemic would affect their
careers more than did the front-line nurses (26%). This was
related to the fact that front-line nurses took direct care of the
diagnosed patents. Thus, they had direct access to information
on diagnosis and treatment of COVID-19. At the second line,
if a patient was suspected to be infected, she/he would be

transferred to the front line. They had no contact with those
confirmed to have COVID-19; however, they found it difficult
to identify infected patients from the general patient population.
In general, the second-line nurses were in more distress than
we thought. Both front- and second-line nurses want more
health information. There was no difference in the perception for
symptoms, prognosis, and transmission of COVID-19 between
the front-line nurses and the second-line nurses. This may be
because the National Health Commission of the People’s Republic
of China requires all departments to share relevant data (37).
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TABLE 8 | Scores on the Chinese version of the general health questionnaire-28 for identifying minor psychiatric disorders completed by 1,364 Chinese nurses during the

COVID-19 pandemic.

Dimension All nurses Front-line nurses Second-line nurses P-value
Total score, median (IQR) 17 (11-24) 16 (10-23) 18 (11-24) 0.07
Mild distress (score >5), n (%) 378 (28%) 162 (25%) 216 (31%) 0.01
Severe distress (score >11), n (%) 75 (5.5%) 35 (5.3%) 40 (5.7%) 0.78

Scores range from zero (no distress) to 84 (maximum distress).

The front-line nurses knew more about the treatment of COVID-
19 than did the second-line nurses because they were caring
for these patients. And they were informed more about their
health than were second-line nurses. But the second-line nurses
thought that they knew more about the prevention of COVID-
19 than did the front-line nurses. During the outbreak, China
strengthened online medical services and telephone follow-up
and arranged orderly treatment for non-emergency patients
(38). For fear of infection, some people avoided hospitals as
much as possible. Some second-line nurses said that they cared
for fewer patients during the outbreak, so they spent time
to learn more about prevention. They can communicate and
share information on the Internet and over the phone, so the
second-line nurses can get a lot of information about COVID-19.
Therefore, how to share the latest information about the epidemic
quickly needs to be addressed in future outbreaks of infectious
diseases. The media may be a good choice. Current research
suggests that media-induced fear regulation could be used as
an important non-pharmaceutical intervention to alleviate the
pandemic. And media influence plays an important role in the
dissemination of useful information in a variety of ways (39).
During the outbreak, almost all of the nurses volunteered to
go to the front line to fight the outbreak. Very few nurses
(1.5%) thought that they might take time off out of concern
for the infection. Most nurses thought their working conditions
were dangerous, and 77% limited their social contacts, as did
medical workers during the 2003 SARS outbreak (40), and
this percentage was much higher than 7% who limited their
social contacts during the 2009 influenza virus and A/HIN1
outbreaks (35). In the COVID-19 emergency, nurses had little
inclination to evade their duties. Front-line nurses were less
likely to avoid their responsibilities than were second-line nurses.
About one-third of nurses believed that family and friends
avoided contact with them, and front-line nurses reported this
avoidance more than did second-line nurses, possibly because
they knew they were directly exposed to the virus. This distancing
confirms the results of another study that showed spatial and
social distance were important predictors of public attention
to pandemics (41). The government and communities also
restricted frequent visits and large gatherings to prevent the
spread of the virus, which also limited the nurse’s socialization
and contact with family and friends. At the same time, the
front-line nurses received more support (42). Especially in terms
of “social gratitude,” “hospital protection and arrangements
of temporary accommodation,” “whether to provide insurance

and compensation when infected in the workplace,” “new

work arrangements and clear guidelines for infection control,”
“receiving front-line works’ feedback by administrative staff
and “psychological counseling for employees organized by
superior management departments or hospitals.” But there
was no difference between front- and second-line nurses
in “Support from relatives,” “Sense of coherence and team
spirit,” “Gratitude from patients and their relatives,” “Expressing
opinions through staff unions or mass media.” The front-
line nurses got psychological intervention, including face-to-
face, over the phone, or online. But we did not find one
psychological survey about nurses involved in COVID-19, so
we didn’t know what evidence these interventions were based
on. It was impossible to judge whether these interventions were
beneficial to nurses. Medical workers experienced significant
stress during infectious epidemics. We found that 28% of nurses
reported mild-to-moderate distress and 6% reported serious
distress. The proportion of nurses reporting mild-to-moderate
stress (24%) was higher than that of nurses during A/HIN1
influenza pandemic. However, this proportion of nurses with
severe distress was lower than that of the general hospital staff
during the A/HIN1 influenza pandemic (9%) (35). The difference
may be explained by the fact that this study was conducted
after the A/HIN1 outbreak, whereas ours was conducted during
the COVID-19 outbreak. Some of the nurses said that their
main focus was on treating patients and had little time to
think about other things. Researchers found the opposite in a
study in Singapore among medical workers during the SARS
outbreak. Whereas 30% of front-line nurses reported mild-to-
moderate distress, 26% of second-line nurses reported mild-to-
moderate distress (5). This difference may be explained by the
higher number of infected patients and the larger size of the
affected areas of the COVID-19 outbreak. Distress was mild-
to-moderate in 28% of all nurses and severe in 6%. Second-
line nurses reported more distress than did first-line nurses.
Our analysis showed nurses who were unmarried or divorced,
lived alone, and had higher support scores were less worried
about the outbreak. So more attention should be paid to the
nurses concerns about a pandemic, who get married or live
with their family. Every one-point increase in the total support
score reduced the risk of distress by about 25%. Therefore,
more support should be given to both front- and second-line
nurses to reduce their distress. Some front-line nurses said they
paid more attention to the patients than themselves, so we
inferred that treating infected patients maybe was protective
against distress. After the outbreak is over, the front-line nurses
may be at increased risk for distress. Therefore, when the
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TABLE 9 | Characteristics associated with psychological distress among 1,364
Chinese nurses during the COVID-19 pandemic.

Characteristic Univariate analysis (Logistic

regression,Enter)

B P OR (95%Cl)
Age, years 0.009 0.33 1.009 (0.991-1.028)
Sex 0.109 0.47 1.115 (0.831-1.495)
Education background 0.359 0.68 1.432 (0.257-7.983)
PhD vs. College degree and others
Master vs. College degree and others ~ 0.433 0.23 1.5643 (0.765-3.111)
Bachelor vs. College degree and 0.108 0.50 1.109 (0.824-1.493)
others
Professional Title
Advanced vs. Primary 0.055 0.84 1.056 (0.625-1.786)
Medium-grade vs. Primary 0.13 0.34 1.138 (0.875-1.482)
Years of experience 0.011 0.17 1.011 (0.995-1.028)
Management position 0.108 0.47 1.114 (0.830-1.495)
Marital status —0.253 0.054  0.777 (0.601-1.004)
Unmarried vs. married
Divorced vs. married —0.446 0.30 0.640 (0.274-1.493)
Has a child (yes = 0/no = 1) -0.115 0.35 0.892 (0.700-1.136)
Living alone (yes = 1/no = 0) —0.323 0.02 0.724 (0.558-.940)
Whether to treat COVID-19
patients directly
Less contact with the COVID-19 -0.241 0.15 0.786 (0.565-1.093)
patients vs. no
Frequent contact with the COVID-19 ~ —-0.335  0.02 0.716 (0.543-0.943)
patients vs. no
Support from relatives —1.085 <0.001 0.355 (0.238-0.530)
Appreciation from the community —1.132 <0.001 0.322 (0.237-0.439)
Protective facilities and —-0.94 <0.001 0.391(0.298-0.512)
temporary residential
arrangements
Insurance and compensation —1.085 <0.001 0.355 (0.275-0.460)
Sense of coherence and team —1.499 <0.001 0.223(0.118-0.421)
spirit
Gratitude from patients and their —0.826 <0.001 0.438 (0.326-0.588)
relatives
Clear infection control guideline —1.307 <0.001 0.271 (0.188-0.390)
Frontline staff feedback reaching —1.095 <0.001 0.334 (0.244-0.458)
administrators
Counseling and psychological —1.045 <0.001 0.352 (0.267-0.464)
support from employer
Expressing opinions through staff —1.001 <0.001 0.368 (0.279-0.484)
unions or mass media
Others —0.75 <0.001 0.472(0.362-0.616)
Total support score —0.267 <0.001 0.766 (0.727-0.807)
Total score of stress coping —0.009 0.83 0.991 (0.912-1.077)

strategies

Only a low total support score was associated with distress on multivariable analysis.

outbreak is over, they may need early intervention to prevent and
treat anxiety.

Limitations of the Study
The greatest limitation to our study was the use of snowball
sampling. However, although we cannot say that the nurses

who responded are a representative sample, the nurses who
did respond provided clear evidence of distress and concerns,
as well a perceived lack of information and social support.
Another limitation but also a strength of the survey was
that it was conducted during the COVID-19 outbreak. Our
response rate was almost certainly affected by the fatigue and
stress that accompanied continuous intensive work, and because
the nurses were self-selecting, we cannot rule out response
bias. We also had no baseline data against which to compare
the outbreak.

CONCLUSION

During the COVID-19 epidemic, the nurses involved were under
great psychological pressure and the second-line nurses were
more stressed than the front-line nurses. Nurses who lived alone
and felt supported had lower levels of anxiety. Nurses should be
screened for psychological problems as part of the emergency
epidemic prevention and control system, and appropriate
interventions should be implemented as soon as possible during
the epidemic.
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