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tion. The purpose of this studywas to evaluate the levels of depression, anxiety, and stress amongHubei pediatric
nurses during the COVID-19 pandemic and to analyze the potential factors associated with them.
Materials andmethods: A self-designed online questionnaire survey, which consisted of the demographic and se-
Background: The COVID-19 pandemic is putting healthcare workers across the world in an unprecedented situa-

lected features, the occupational protection knowledge, attitudes, and practices of COVID-19, and the Chinese
version of Depression, Anxiety, and Stress Scale, were used to assess the levels of depression, anxiety, and stress
among Hubei pediatric nurses during COVID-19 pandemic. The logistic regression analyses were performed to
analyze the potential factors associated with depression, anxiety, and stress.
Results: A total of 617 pediatric nurses were included in the survey. A considerable proportion of pediatric nurses
reported symptoms of depression (95 [15.4%]), anxiety (201 [32.6%]), and stress (111 [18.0%]). Results ofmultivar-
iable logistic regression analyses indicated that the good occupational protection practices (for depression: OR=
0.455, 95%CI: 0.281 to 0.739; for anxiety: OR=0.597, 95%CI: 0.419 to 0.851; for stress: OR=0.269, 95%CI: 0.166 to
0.438) and thepersonal protective equipment (PPE)meetingwork requirements (for depression:OR=0.438, 95%
CI: 0.246 to 0.778; for anxiety: OR = 0.581, 95%CI: 0.352 to 0.959; for stress: OR= 0.504, 95%CI: 0.283 to 0.898)
were independent protective factors against depression, anxiety, and stress, respectively. Yet, working in an isola-
tionwardor feverclinicwas an independent risk factor associatedwithdepression, anxiety, and stress, respectively
(for depression:OR=1.809, 95%CI: 1.103 to 2.966; for anxiety:OR=1.864, 95%CI: 1.221 to 2.846; for stress:OR=
2.974, 95%CI: 1.866 to 4.741). Having suspected or confirmed COVID-19 patients in the departments (OR=1.554,
95%CI: 1.053 to 2.294) and coming in contactwith the patient's bodilyfluids or blood (OR=1.469, 95%CI: 1.031 to
2.095)were independent risk factors for anxiety,while>3 times of training for COVID-19 related informationwas
an independentprotective factor for depression(OR=0.592, 95%CI: 0.360 to0.974).Moreover,>10yearsofwork-
ing was an independent risk factor for stress (OR= 1.678, 95%CI: 1.075 to 2.618).
Conclusion: During the COVID-19 outbreak, a considerable proportion of Hubei pediatric nurses had psychological
problems. The pediatric nurses endorsing the higher number of risk factors should be given special attention and
necessary psychological intervention. Improving the levels of PPE so as to meet the work requirements and inten-
sifying occupational protection practices might help safeguard pediatric nurses from depression, anxiety, and
stress.
© 2020 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

The unprecedented crisis of coronavirus disease 2019 (COVID-19)
pandemic has been profoundly affecting peoples' lives around the
globe [1]. The measures taken to combat COVID-19, including isolation,
contract restrictions, andeconomic shutdown,have imposeda complete
change to the psychosocial environment in affected countries [1]. Hubei
the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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province, in particular,Wuhan city, whichwas the epicenter of the pan-
demic in China, had been seriously affected [2]. Several studies from
China suggested that more than 25% of the general population experi-
encedmoderate to severe levels of stress- or anxiety-related symptoms
during the COVID-19 pandemic [3,4]. According to previous studies on
SARS or Ebola epidemics, healthcare workers could be experiencing ex-
traordinary amounts of pressure. Theymight be at higher risk of anxiety
and depression induced by this sudden life-threatening illness [5–7].
Moreover, SARS survivors, including healthcare workers, could have
long-term psychiatric symptoms such as depression, anxiety, and post-
traumatic stress disorder [7,8]. It has been shown that a high proportion
of healthcare workers are at greater risk for developing Posttraumatic
Stress Disorder (PTSD) and Posttraumatic Stress Symptoms (PTSS)
after the three coronavirus outbreaks [9,10]. Exposure levels, occupa-
tional roles, years of work experience, marital status, and previous psy-
chiatric disorders were identified as the risk factors associated with
PTSD and/or PTSS. At the same time, family and social support, supervi-
sors and colleagues support, training, and positive coping strategies
were reported as the resilience or protective factors against PTSD and/
or PTSS among healthcare workers facing the three coronavirus out-
breaks [9]. Regarding the association between age and education level
and mental health problems, inconsistent results have been reported
in recent COVID-19 studies [10–13]. Nonetheless, it is of utmost impor-
tance to accounting for these factors when planning effective interven-
tion strategies to reduce the risk of psychological disorders [9,11].

Recent studies consistently suggested that females tend to be more
significantly affected by psychological distress compared to their male
counterparts during the COVID-19 pandemic [11,14,15]. Nurses, who
make up the largest number among female medical workers, were the
most directly involved in the care and treatment of COVID-19 patients
around theworld; thus, their psychological status should be paid special
attention. Few studies also reported that nurses exhibited more fre-
quently mental health problems than physicians during this COVID-19
pandemic [16,17].

With the rapid spread of the epidemic, more and more cases of chil-
dren affected with COVID-19 were reported all over the world [18–20].
Cases of severe or even critically ill children have also been reported
[20–22]. Although children with COVID-19 had milder clinical symp-
toms and better clinical outcomes, the incubation period of the highly
contagious virus for childrenwas longer than that for adults [23]. There-
fore, it is vital to understand the psychological status of pediatric nurses
and provide them timely with psychological intervention in order to
give better services to COVID-19 children. However, no research
targeting mental health problems of Hubei pediatric nurses during the
COVID-19 pandemic has been reported.

The aim of the current study was to evaluate mental health out-
comes among pediatric nurses in Hubei province during the COVID-19
pandemic by quantifying the magnitude of symptoms of depression,
anxiety, and stress using the Chinese version of Depression, Anxiety,
and Stress Scale (DASS-21). We also analyzed potentially associated
factors with depression, anxiety, and stress. Furthermore, we especially
explore the influence of the occupational protection knowledge-
attitude-practice (KAP) of pediatric nurses on mental health during
the COVID-19 pandemic. Our study will provide important evidence
that can be used to direct the promotion of mental well-being among
pediatric nurses during the COVID-19 pandemic. The results may also
help the healthcare system administration agencies to inform tailored
interventions targeting the post-traumatic nature of the distress
among pediatric nurses during the COVID-19 pandemic.

2. Materials and methods

2.1. Study design

This cross-sectional study was performed using an online question-
naire survey. A snowball sampling strategy was employed to recruit
2

pediatric nurses working in Hubei province from March 6, 2020, to
March 9, 2020. The online survey was first disseminated through the
WeChat group to pediatric head nurses of Hubei hospitals, who were
encouraged to pass it on to other pediatric nurses at Hubei hospitals.
During this period, the cumulative total number of confirmed cases
was 67,760 in Hubei province [24]. The studywas approved by the clin-
ical research ethics committee of the Maternal and Health Hospital of
Hubei Province (2020ZECLLW049). Electronically informed consent
was provided by all survey participants prior to their enrollment. Partic-
ipants were asked to take at least one second to answer each item and
were allowed to terminate the survey at any time. The participants' IP
addresses were valid in Hubei province, and each IP address was
allowed to complete the questionnaire only once. Data were anony-
mously collected throughWenjuanxing (www.wjx.cn), and confidenti-
ality of information was assured.

2.2. Participants

Only the nurses whowereworking in the department of pediatric in
Hubei provincewere asked to participate in this study.We excluded the
participants who had a previous history of psychiatric diseases. Our
questionnaire included a choice question on whether participants had
psychiatric disorders prior to COVID-19; those who replied positively
were automatically excluded by the platform.

2.3. Questionnaire

The questionnaire was self-designed and consisted of the demo-
graphic and selected features, the occupational protection KAP of
COVID-19, and the Chinese version of DASS-21.

The basic demographic and selected features data, which were self-
reported by the participants, included 20 items such as gender (male or
female), age (≤40 years or > 40 years), educational level (< undergrad-
uate or ≥ undergraduate), livingwith family or colleagues or alone, hav-
ing underlying disease, type of hospital (no tertiary or tertiary), working
at specialist children's hospital, working at designated hospital for
COVID-19 patients, working at the hospital in Wuhan, years of working
(≤10 years or > 10 years), working in an isolation ward or fever clinic,
technical title (junior or intermediate or senior), duration of fighting
against the epidemic (≤2 weeks or 3–5 weeks or > 5 weeks), number
of patients assigned to nurse while on duty (≤8 or > 8), duration of
duty (≤8 h or > 8 h), whether she was the primary nurse on duty,
times of training for COVID-19 related information (0–3 or > 3), having
suspected or confirmed COVID-19 patients at the department, coming
in contact with patients' bodily fluids or blood, and whether personal
protective equipment (PPE) met work requirements.

The occupational protection KAP of COVID-19 was designed by the
five nurses with senior titles and one master of statistics according to
the national health commission of the people's republic of China
COVID-19 prevention and control scheme (fifth edition) [25] to assess
nurses' response to COVID-19 from three dimensions. The part of occu-
pational protection knowledgewas divided into 16 questions, which in-
cluded characteristics of the virus, ward disinfection, medical waste
management, and other prevention and control measures of COVID-
19. Each question had multiple choices, and only one choice was sup-
posed to be made. 2 points were recorded for the correct answer, and
0 points were calculated for the incorrect answer. The part of occupa-
tional protection attitudes was assessed using 3 questions about the
agreement on the equally important role among nurses and physicians,
in-service nurses routinely learning about the prevention and control of
infectious diseases, and nurses timely pointing out nonstandard preven-
tion and control of the hospital. The assessment of occupational protec-
tion practices included 9 questions on timely hand hygiene, standard
use of PPE, and standard ward disinfection and medical waste manage-
ment, etc. The 5-point Likert scale was used for each question related to
occupational protection attitudes and practices. Detailed contents of the
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Table 1
Demographic and selected features of participants.

Variables Category No. Percentage (%)

Total 617 100
Age ≤40 years 518 84.0

>40 years 99 16.0
Gender Male 3 0.5

Female 614 99.5
Educational level <Undergraduate 178 28.8

≥ Undergraduate 439 71.2
Living with family or colleagues Solitary 209 33.9

Living with
family

295 47.8

Living with
colleagues

113 18.3

Underlying disease No 582 94.3
Yes 35 5.7

Type of hospital Non-tertiary 130 21.1
Tertiary 487 78.9

Specialist children's hospital No 323 52.4
Yes 294 47.6

Designated hospital for COVID-19
patients

No 330 53.5
Yes 287 46.5

Hospital in Wuhan No 282 45.7
Yes 335 54.3

Years of working ≤10 years 395 64.0
>10 years 222 36.0

Working in an isolation ward or fever
clinic

No 470 76.2
Yes 147 23.8

Technical title Junior 147 23.8
Intermediate 288 46.7
Senior 182 29.5

Duration of fighting against the
epidemic

≤2 weeks 119 19.3
3-5 weeks 184 29.8
>5 weeks 314 50.9

Number of patients assigned to nurse
while on duty

≤8 448 72.6
>8 169 37.4

Duration of duty ≤8 h 425 68.9
>8 h 192 31.1

Primary nurse on duty No 140 22.7
Yes 477 77.3

Times of training for COVID-19 related
information

0–3 135 21.9
>3 482 78.1

Having suspected or confirmed
COVID-19 patients in the department

No 283 45.9
Yes 334 54.1

Coming in Contact with the patient's
bodily fluids or blood

No 330 53.5
Yes 287 46.5

PPE meeting work requirements No 79 12.8
Yes 538 87.2

Abbreviations: COVID-19, Coronavirus disease 2019; PPE, personal protective equipment.
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occupational protection KAP are outlined in Supplementary Table 1. The
total score of each part was calculated as the final score. We further cal-
culated the 80th percentile value (P80) of the KAP final score. The final
score ≥ P80 was defined as good occupational protection KAP, while
the final score < P80 was deemed as regular occupational protection
KAP. The Cronbach's alpha coefficient of the subscales of the occupa-
tional protection attitudes and practices was 0.799 and 0.803 in our
sample, indicating high reliability. The reliability test for the occupa-
tional protection knowledge questionnaire was not applicable because
these were not the scale data. As mentioned above, our occupational
protection knowledge questionnaire should have good reliability be-
cause it was designed by five nurses with senior titles and one master
of statistics, and it conformed to the national guideline.

Mental health status was measured utilizing the Chinese version of
DASS-21, which was retrieved from the DASS website [26]. DASS-21
was proven to be a valid screening instrument for assessing depression,
anxiety, and stress among patients and general populations [11,27–30].
To date, the DSAA has been translated into 53 languages [26], which
makes it widely accessible for practitioners and researchers across the
globe. The Chinese version of DASS-21 has been shown to have good re-
liability in the Chinese population, including hospital workers,
healthcare workers, university students, and adult residents in China
[29–33]. The Chinese version of DASS-21 includes depression, anxiety,
and stress subscales, each one containing 7 items for a total of 21
items. All subscales were rated on a four-point Likert scale ranging
from 0 (never) to 3 (almost always). Higher scores indicated more se-
vere and negative emotional symptoms. The scores for each subscale
were calculated by summing up the scores for the relevant items and
then multiplying by two to obtain the final score. Cut-off scores of >9,
>7, and > 14 represented a positive screen of depression, anxiety, and
stress, respectively. The scores for judging depression were categorized
as follows: mild (10–13),moderate (14–20), severe (21–27), extremely
severe (28–42). The criteria for anxiety were deemed as follows: mild
(8–9), moderate (10–14), severe (15–19), extremely severe (28–42).
The stress subscale scorewas assessed as follows:mild (15–18),moder-
ate (19–25), severe (26–33), extremely severe (34–42) [28]. The Chi-
nese version of DASS-21 obtained high reliabilities in our sample, with
Cronbach's alpha of 0.891, 0.862, and 0.895 for depression, anxiety,
and stress subscales, respectively; Cronbach's alphas for the total scales
was 0.941.

2.4. Study outcomes

The prevalence of depression, anxiety, and stress among the Hubei
pediatric nurses at the critical period of the epidemic in China were
evaluated. Additionally, the potential factors associated with the psy-
chological outcomes above were also explored.

2.5. Statistical analysis

Data analysis was performed using IBM SPSS statistical software ver-
sion 25.0. An analysis of descriptive statistics was performed to explore
the demographic and selected features of the participants. The scores of
occupational protection KAP in this studywere not normally distributed
and thus were presented as medians with interquartile ranges (IQRs).
The ranked data were derived from the counts of each level for symp-
toms of depression, anxiety, and stress and were presented as numbers
and percentages. A single factor logistic regression analysis was con-
ducted to explore the significant associations between demographic
and selected features and occupational protection KAP and mental
health outcomes. Multivariable logistic regression analyses were
employed to identify the independent factors associated with mental
health outcomes. The associations between factors and outcomes
were presented as odds ratios (ORs) and 95% confidence intervals
(CIs). A P-value of <0.05 was considered statistically significant.
3

3. Results

3.1. Demographic and selected features

Among a total of 617 participants who were included in the ques-
tionnaire, 614 (99.5%) were women, and only 35 (5.7%) had the under-
lying disease. The majority were ≤ 40 years old (518 [84.0%]), from the
tertiary hospital (487 [78.9%]), with >3 times of training for COVID-19
related information (482 [78.1%]). Overall, 334 (54.1%) pediatric nurses
reported having suspected or confirmed COVID-19 patients in their de-
partments, 147 (23.8%) pediatric nursesworked in the isolationward or
fever clinic, and 314 (50.9%) pediatric nurses had been fighting against
the epidemic more than 5 weeks. Importantly, 538 (87.2%) pediatric
nurses claimed that their PPE met their work requirements (Table 1).
3.2. The scores of occupational protection KAP

Overall, the participants had good performances of occupational
protection KAP. Most participants (470 [76.2%]) scored more than P80
on occupational protection attitudes. Approximately half of the



Table 3
The prevalence of depression, anxiety, and stress among the participants.

Probable
depression

Probable
anxiety

Probable
stress

Probable
mental
health
outcomes

No. % No. % No. % No. %

Normal 522 84.6 416 67.4 506 82.0 370 60.0
Abnormal 95 15.4 201 32.6 111 18.0 247 40.0
Mild 43 7.0 52 8.4 42 6.8
Moderate 39 6.3 90 14.6 44 7.1
Severe 6 1.0 29 4.7 19 3.1
Extremely severe 7 1.1 30 4.9 6 1.0
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participants (292 [47.3%]) scored more than P80 on occupational pro-
tection practices (Table 2).

3.3. The prevalence of mental health outcomes

Table 3 shows the various degrees ofmental health outcomes during
the COVID-19 pandemic. According to our predefined cut-offs for the
DASS-21 scoring system, depression was found in 95 (15.4%), anxiety
in 201 (32.6%), and stress in 111 (18.0%) participants. Overall, a consid-
erable proportion of participants (247[40.0%]) had mental health
problems.

3.4. Factors influencing depression, anxiety, and stress

The male participants were not included in both univariate analysis
andmultivariable logistic regression analysis due to only 3 male partic-
ipants in our study. These 3 male participants did not have the depres-
sion, anxiety, and stress; the P80 values of the KAP remained the same
after excluding the 3 male participants. Hence, excluding them from
univariate and multivariable logistic regression analysis seemed
reasonable.

3.4.1. Univariate analysis
Table 4 presents the relationships between the selected variables

and mental health outcomes. The underlying diseases had a significant
effect on depression, anxiety, and stress, respectively. However, the pe-
diatric nurses who attended >3 times of training for COVID-19 related
information or who reported PPE meeting work requirements or who
had good occupational protection practices, were less susceptible to de-
pression, anxiety, and stress, respectively. The pediatric nurses working
in the isolation ward or fever clinic were more likely to suffer from de-
pression, anxiety, and stress, compared with those working in other
places. More pediatric nurses working in the department, which had
suspected or confirmed COVID-19 patients, had the symptoms of anxi-
ety and stress compared to other departments. Coming in contact
with the patient's bodily fluids or blood had a significant effect on anx-
iety. Working at the designated hospital for COVID-19 patients had a
significant association with stress. The positive occupational protection
attitudes only had a significant effect on depression, whereas it did not
have any significant effect on anxiety and stress. The pediatric nurses
working in Wuhan hospitals had a significant association with stress.
Compared with the junior pediatric nurses, the intermediate pediatric
nurses were more prone to anxiety. On the other hand, the age, the ed-
ucational level, living with family or colleagues, working at specialist
children's hospital, the years of working, the duration of fighting against
the epidemic, number of patients assigned to nursewhile on duty, dura-
tion of duty, whether onewas a primary nurse on duty, and the occupa-
tional protection knowledge did not have any significant effect on the
mental health outcomes.

3.4.2. Multivariable logistic regression analysis
In order to adjust for more confounders, variables that had a P-value

of <0.1 in univariate analysis or that were considered clinically relevant
were entered into multivariable logistic regression analysis so as to
Table 2
The scores of occupational protection KAP of COVID-19 among the participants.

Scores range Median ± IQR P80 (n) ≥ P80 [n (%)]

Knowledge 6–32 22 ± 6 26 134 (21.7%)
Attitudes 3–15 15 ± 0 15 470 (76.2%)
Practices 27–45 44 ± 3 45 292 (47.3%)
Total KAP 58–92 79 ± 7.5 84 137 (22.2%)

Abbreviations: KAP, knowledge-attitude-practice; COVID-19, Coronavirus disease 2019;
ICQ, interquartile range; P80, the 80th percentile value.
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identify the independent factors associated with mental health out-
comes. Variables for inclusion were carefully chosen, given the number
of available events, to ensure the parsimony of the final model. Given
several previous studies [11–13,34,35], age, educational level, and
knowledge towards infectious diseases were associated with mental
health problems. Therefore, theywere also included in themultivariable
logistic regression model, although they did not show any significant
differences in univariate analysis. Based on the result of a recent study
[36],which revealed a relationship between days ofworking in isolation
wards and psychological impacts among themedical staff and adminis-
trative staff; the duration of fighting against the epidemic was included
in the multiple analyses. In addition, we included the variable of work-
ing at specialist children's hospital in multiple analyses since our study
focused on pediatric nurses. Ultimately, 19 variables including age, edu-
cational level, living with family or colleagues or alone, underlying dis-
ease, type of hospital, working at specialist children's hospital,
working at a designated hospital for COVID-19 patients, working at
the hospital in Wuhan, years of working, working in an isolation ward
or fever clinic, technical title, duration of fighting against the epidemic,
times of training for COVID-19 related information, having suspected
or confirmed COVID-19 patients in the department, coming in contact
with the patient's bodily fluids or blood,whether PPEmetwork require-
ments and the occupational protection KAP, were analyzed inmultivar-
iable logistic regression models using the method of forwarding
stepwise. The results of multivariable logistic regression analysis are
presented in Table 5.

In the depression model, working in isolation ward or fever clinic
(OR= 1.809, 95%CI: 1.103 to 2.966), times of training for COVID-19 re-
lated information (OR = 0.592, 95%CI: 0.360 to 0.974), PPE meeting
work requirements (OR = 0.438, 95%CI: 0.246 to 0.778), and occupa-
tional protection practices (OR=0.455, 95%CI: 0.281 to 0.739)were se-
lected as independent factors associated with depression. For anxiety,
PPE meeting work requirements (OR = 0.581, 95%CI: 0.352 to 0.959)
and good occupational protection practices (OR = 0.597, 95%CI: 0.419
to 0.851) were independent protective factors while working in an iso-
lation ward or fever clinic (OR = 1.864, 95%CI: 1.221 to 2.846), having
suspected or confirmed COVID-19 patients in the department (OR =
1.554, 95%CI: 1.053 to 2.294), and coming in contact with the patient's
bodily fluids or blood (OR = 1.469, 95%CI: 1.031 to 2.095) were inde-
pendent risk factors. Four variables were associated with stress among
pediatric nurses: years of working (OR = 1.678, 95%CI: 1.075 to
2.618), working in an isolation ward or fever clinic (OR = 2.974, 95%
CI: 1.866 to 4.741), PPE meeting work requirements (OR = 0.504, 95%
CI: 0.283 to 0.898), and occupational protection practices (OR =
0.269, 95%CI: 0.166 to 0.438).

Overall, the results indicated that after adjusting for the con-
founders, the good occupational protection practices and the PPEmeet-
ing work requirements resulted as independent protective factors
against depression, anxiety, and stress, respectively. Yet, working in an
isolation ward or fever clinic was an independent risk factor associated
with depression, anxiety, and stress, respectively.



Table 4
Univariate analyses on factors associated with depression, anxiety, and stress.

Variables Category (N) Depression VS Non depression Anxiety VS Non Anxiety Stress VS Non Stress

No. (%) OR(95%CI) P No. (%) OR(95%CI) P No. (%) OR(95%CI) P

Age ≤40 years (516) 84(16.3) 173(33.5) 92(17.8)
>40 years (98) 11(11.2) 0.650 (0.333, 1.270) 0.208 28(28.6) 0.793 (0.493, 1.275) 0.339 19(19.4) 1.108 (0.640, 1.920) 0.713

Educational level <Undergraduate
(178)

26(14.6) 59(33.1) 28(15.7)

≥ Undergraduate
(436)

69(15.8) 1.099 (0.674, 1.72) 0.705 142(32.6) 0.974(0.672, 1.412) 0.890 83(19.0) 1.260 (0.788, 2.013) 0.335

Living with family
or colleagues

Solitary (207) 28(13.5) 69(33.3) 35(16.9)
Living with
family (294)

42(14.3) 1.065 (0.637, 1.783) 0.809 87(29.6) 0.841 (0.573, 1.232) 0.373 48(16.3) 0.959 (0.595, 1.545) 0.863

Living with
colleagues (113)

25(22.1) 1.816 (1.000, 3.298) 0.050 45(39.8) 1.324 (0.823, 2.128) 0.247 28(24.8) 1.619 (0.924, 2.836) 0.092

Underlying disease No (579) 85(14.7) 184(31.8) 100(17.3)
Yes (35) 10(28.6) 2.325 (1.078, 5.014) 0.031 17(48.6) 2.027 (1.021, 4.024) 0.043 11 (31.4) 2.195 (1.042, 4.627) 0.039

Type of hospital Non-tertiary
(128)

19(14.8) 49(38.3) 35 (27.3)

Tertiary (486) 76(15.6) 1.063 (0.616, 1.835) 0.825 152 (31.3) 0.734 (0.490, 1.100) 0.134 76 (15.6) 0.493 (0.311, 0.780) 0.003
Specialist Children's
Hospital

No (321) 44(13.7) 102(31.8) 59 (18.4)
Yes (293) 51 (17.4) 0.754 (0.486, 1.169) 0.206 99 (33.8) 0.913 (0.651, 1.279) 0.596 52(13.2) 1.044 (0.691, 1.575) 0.839

Designated hospital
for COVID-19
patients

No (328) 50(15.2) 103(31.4) 46(14.0)
Yes (286) 45 (15.7) 1.038 (0.670, 1.609) 0.867 98 (34.3) 1.139 (0.812, 1.596) 0.451 65 (22.7) 1.803 (1.189, 2.735) 0.006

Hospital in Wuhan No (280) 41(14.6) 89(31.8) 60(21.4)
Yes (334) 54 (16.2) 1.124 (0.723, 1.748) 0.603 112(33.5) 1.083 (0.771, 1.520) 0.646 51 (15.3) 0.661(0.437, 0.998) 0.049

Years of working ≤10 years (393) 57(14.5) 123 (31.3) 63(16.0)
>10 years (221) 38 (17.2) 1.224 (0.782, 1.916) 0.377 78 (35.3) 1.197(0.845, 1.697) 0.311 48 (21.7) 1.453(0.957, 2.208) 0.080

Working in an
isolation ward or
fever clinic

No (468) 63(13.5) 133(28.4) 67(14.3)
Yes (146) 32 (21.9) 1.217 (1.040, 1.426) 0.015 68 (46.6) 1.300 (1.144, 1.476) <0.001 44 (30.1) 1.372 (1.185, 1.588) <0.001

Technical title Junior (147) 19(12.9) 38(25.9) 22(15.0)
Intermediate
(286)

46(16.1) 1.291 (0.726, 2.297) 0.384 101(35.3) 1.566(1.007, 2.436) 0.047 49(17.1) 1.175 (0.679, 2.031) 0.564

Senior (181) 30(16.6) 1.338 (0.719, 2.491) 0.358 62(34.3) 1.494(0.925, 2.416) 0.101 40(22.1) 1.612 (0.909, 2.860) 0.103
Duration of fighting
against the
epidemic

≤2 weeks (118) 21(17.8) 37(31.3) 20(16.9)
3–5 weeks (182) 27(14.8) 0.805(0.431, 1.502) 0.495 54(29.7) 0.924 (0.559, 1.526) 0.756 30(16.5) 0.967 (0.520, 1.798) 0.916
>5 weeks (314) 47(15.0) 0.813 (0.462, 1.430) 0.472 110(35.0) 1.180 (0.751, 1.856) 0.473 61(19.4) 1.181 (0.677, 2.061) 0.557

Number of patients
assigned to nurse
while on duty

≤8 (445) 71(16.0) 142(31.9) 77(17.3)
>8 (169) 24(14.2) 0.872 (0.528, 1.439) 0.592 59(34.9) 1.144 (0.788, 1.663) 0.479 34(20.1) 1.204 (0.768, 1.886) 0.419

Duration of duty ≤8 h (423) 68(16.1) 138(32.6) 81(19.1)
>8 h (191) 27(14.1) 0.859 (0.530, 1.393) 0.539 63(33.0) 1.016 (0.707, 1.462) 0.930 30(15.7) 0.787(0.497, 1.245) 0.306

Primary nurse on
duty

No (140) 24(17.1) 47(33.6) 31(22.1)
Yes (474) 71(15.0) 0.852 (0.513, 1.413) 0.534 154(32.5) 0.952 (0.638, 1.421) 0.811 80(16.9) 0.714 (0.448, 1.137) 0.156

Times of training for
COVID-19 related
information

0–3 (135) 33(24.4) 58(43.0) 33(24.4)
>3 (479) 62(12.9) 0.460 (0.286, 0.739) 0.001 143(29.9) 0.565 (0.381, 0.837) 0.004 78(16.3) 0.601 (0.379, 0.954) 0.031

Having suspected or
confirmed
COVID-19 patients
in the department

No (282) 35(12.4) 68(24.1) 39(13.8)
Yes (332) 60(18.1) 1.557(0.992, 2.444) 0.054 133(40.1) 2.103 (1.482, 2.985) <0.001 72(21.6) 1.725(1.126, 2.645) 0.012

Coming in Contact
with the patient's
bodily fluids or
blood

No (328) 52(15.9) 90(27.4) 56(17.1)
Yes (286) 43(15.0) 0.939(0.605, 1.457) 0.780 111(38.8) 1.677(1.194, 2.356) 0.003 55(19.2) 1.156(0.766, 1.745) 0.489

PPE meeting work
requirements

No (79) 22(27.8) 35(44.3) 22(27.8)
Yes (535) 73(13.6) 0.409 (0.236, 0.710) 0.001 166(31.0) 0.566 (0.350, 0.914) 0.020 89(16.6) 0.517 (0.301, 0.889) 0.017

Occupational
protection
knowledge scores

< P80 (480) 75(15.6) 163(34.0) 87(18.1)
≥ P80 (134) 20(14.9) 0.947 (0.555, 1.618) 0.843 38(28.4) 0.770 (0.506, 1.172) 0.223 24(17.9) 0.986 (0.598, 1.623) 0.954

Occupational
protection
attitudes scores

< P80 (147) 31(21.1) 57(38.8) 34(23.1)
≥ P80 (467) 64(13.7) 0.594(0.369, 0.957) 0.032 144(30.8) 0.704 (0.479, 1.035) 0.074 77(16.5) 0.656 (0.416, 1.034) 0.069

Occupational
protection
practices scores

< P80 (325) 67(20.6) 125(38.5) 85(26.2)
≥ P80 (289) 28(9.7) 0.413 (0.257, 0.663) <0.001 76(26.3) 0.571 (0.405, 0.806) 0.001 26(9.0) 0.279 (0.174, 0.448) <0.001

Abbreviations: COVID-19, Coronavirus disease 2019; PPE, personal protective equipment; CI, confidence interval; P80, the 80th percentile value.
Note: No. represents the number of depression, anxiety and stress in this category; % represents the ratio of the number of depression, anxiety and stress in this category to the total of this
category.
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4. Discussion

To the best of our knowledge, the present study represents the first
attempt to provide data focusing on the mental health problems of
Hubei pediatric nurses during the COVID-19 pandemic. Our study
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demonstrated that a considerable proportion of pediatric nurses were
afflicted with depression (95 [15.4%]), anxiety (201 [32.6%]), and stress
(111 [18.0%]) during this pandemic.Moreover, the current study identi-
fied certain independent protective and risk factors associated with de-
pression, anxiety, and stress among Hubei pediatric nurses. Our survey



Table 5
Multivariate Logistic regression analyses on factors associated with depression, anxiety, and stress.

Model (Forward stepwise: Likelihood Ratio)

B S.E. Adjusted OR 95%CI P

Depression VS Non depression
Working in an isolation ward or fever clinic Yes (146) VS No (468) 0.593 0.252 1.809 1.103,2.966 0.019
Times of training for COVID-19 related information >3 (479) VS 0–3 (135) −0.524 0.254 0.592 0.360,0.974 0.039
PPE meeting work requirements Yes (535) VS No (79) −0.826 0.294 0.438 0.246,0.778 0.005
Occupational protection practices scores ≥ P80 (289) VS < P80 (325) −0.787 0.247 0.455 0.281,0.739 0.001

Anxiety VS Non Anxiety
Working in an isolation ward or fever clinic Yes (146) VS No (468) 0.623 0.216 1.864 1.221,2.846 0.004
Having suspected or confirmed COVID-19 patients in the department Yes (332) VS No (282) 0.441 0.199 1.554 1.053,2.294 0.027
Coming in Contact with the patient's bodily fluids or blood Yes (286) VS No (328) 0.385 0.181 1.469 1.031,2.095 0.033
PPE meeting work requirements Yes (535) VS No (79) −0.543 0.255 0.581 0.352,0.959 0.034
Occupational protection practices scores ≥ P80 (289) VS < P80 (325) −0.516 0.181 0.597 0.419,0.851 0.004

Stress VS Non Stress
Working in an isolation ward or fever clinic Yes (146) VS No (468) 1.090 0.238 2.974 1.866,4.741 <0.001
Years of working >10 years (221) VS ≤10 years (393) 0.517 0.227 1.678 1.075,2.618 0.023
PPE meeting work requirements Yes (535) VS No (79) −0.685 0.295 0.504 0.283,0.898 0.020
Occupational protection practices scores ≥ P80 (289) VS < P80 (325) −1.312 0.248 0.269 0.166,0.438 <0.001

Abbreviations: COVID-19, Coronavirus disease 2019; PPE, personal protective equipment; CI, confidence interval; P80, the 80th percentile value.
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was conducted at the critical period of this pandemic in China and
targeted participants in Hubei province, which was the epicenter of
the pandemic in China. Consequently, our findings might have certain
implications and reference values for the pediatric nurses in regions
and countries currently experiencing the COVID-19 pandemic.

The psychological impacts of COVID-19 on healthcare workers are
already apparent. A previous study that used the same scale (DASS-
21) as we did, reported that the prevalence rates of depression, anxiety,
and stress among the healthcare workers in Singapore and India during
the COVID-19 pandemic were 10.6%, 15.7%, and 5.2%, respectively [28],
which was lower than in our study. Additionally, compared with Chi-
nesemedical healthworkers in a previous study [37], our study demon-
strated that pediatric nurses working at Hubei hospitals experienced
symptoms of depression and anxiety more frequently during this pan-
demic. A previous study showed high levels and rates of depression
(50.4%) and anxiety (44.6%) among healthcare workers treating pa-
tients exposed to COVID-19 and indicated that nurses thereof had
more severe mental health symptoms than other healthcare workers
[16]. With the rapid spread of the epidemic, more and more pediatric
nurses might be directly exposed to children with COVID-19. Accord-
ingly, themental health of pediatric nurses should be paid special atten-
tion to, and they should be provided with the necessary psychological
intervention. Consistent with several previous studies [28,36], the ma-
jority of healthcare workers, including Hubei pediatric nurses in this
current study, experiencedmild andmoderate symptomsof depression,
anxiety, and/or stress. In contrast, severe symptoms were less common
during the COVID-19 pandemic. These results highlighted the need for
early identification and the importance of effectively recognizing and
treating the milder symptoms or sub-threshold syndromes before
they evolve to more complex and severe psychological responses.

Our study identified certain independent risk factors associatedwith
depression, anxiety, and stress among Hubei pediatric nurses. Our find-
ing indicated that working in an isolation ward or fever clinic, which
means working in the frontline, was an independent risk factor for
worsemental health outcomes in all dimensions of interest. This finding
was consistent with several previous studies [16,36] arguing that com-
pared with working in the second line, working in the frontline was as-
sociated with an increased risk of depression and/or anxiety [16,36]. As
expected, having suspected or confirmed COVID-19 patients in the de-
partment and coming in contact with the patients' bodily fluids or
blood were risk factors for anxiety in our study, which might be ex-
plained by the fact that COVID-19 is a human-to-human transmissible,
highly morbid, and potentially fatal disease. A study also reported that
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the degree of contactwith confirmed or suspected caseswas directly re-
lated to the proportion of mental health disturbances [38]. Similar with
the previous study [16], our study also demonstrated that >10 years of
working had a significant adverse reaction to stress, whichmight be ex-
plained by the fact that healthcareworkers with longerworking experi-
encewere routinely assigned to care and treatmore and/ormore severe
COVID-19 patients in hospitals of China, whereas the effective treat-
ments of COVID-19 remain unknown or unclear, thus adding further
stress.

Our study specially examined the effect of occupational protection
KAP on mental health. KAP is a theoretical model that has been used
to change human health-related behaviors [39]. Overall, Hubei pediatric
nurses had a good performance on occupational protection KAP, which
might be primarily due to the nature of the occupation, strict training
and management of the hospital, and the overwhelming news reports
on this public health emergency. Currently, no study has explored the
association between occupational protection KAP and mental health
during this COVID-19 pandemic. Lessons learned from the SARS out-
break suggested that knowledge and attitudes towards infectious dis-
eases might affect the levels of panic-related emotions, which could
further complicate attempts to prevent the spread of the disease
[34,35]. Therefore, we included the occupational protection knowledge
in the multivariable logistic regression model, although it was not sig-
nificant in univariate analysis. Interestingly, after adjusting for the con-
found factors, the occupational protection knowledge and attitudes did
not result as the independent factors associated with depression, anxi-
ety, and stress, while the good occupational protection practices, as ex-
pected, resulted as an independent protective factor against these
mental health problems. It is possible that when facing such a sudden
and highly contagious disease, occupational protection practices are
one of the most direct and most quick strategies used to avoid
contracting the disease. Thus, healthcare workers might mainly focus
on occupational protection practices and/or rapidly transform the effect
of knowledge and attitudes into the result of practices. These findings
suggested that strengthening occupational protection practices should
be given priority when facing the pandemic outbreak.

In the current study, PPE meeting work requirements resulted as an
independent protective factor associated with all dimensions of inter-
esting psychological aspects, which indicated that adequate PPE not
only protected Hubei pediatric nurses from infectious disease but also
reduced the psychological impacts of the pandemic. Due to the compli-
cated procedures of putting on and removing the PPE, training should
be regularly performed. In our study, the training for COVID-19 related
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information included the use of PPE, hand hygiene, management of oc-
cupational exposure, and relevant knowledge, diagnosis, and treatment
for COVID-19. The pediatric nurses who attended >3 times of training
for COVID-19 related information experienced symptoms of depression,
anxiety, and stress less frequently, compared to those who attended ≤3
times of training for COVID-19 related information. Nevertheless, occu-
pational protection knowledge did not have a significant effect on de-
pression, anxiety, and stress. As aforementioned, we speculated that
pediatric nurses might pay more attention to occupational protection
practice than the occupational protection knowledge during training.
Nevertheless, after adjusting for the confounders, times of training for
COVID-19 related information only had a significant effect on depres-
sion; the reasonsmight be complicated, and further studies are required
to interpret this phenomenon. Regarding the age and education level,
inconsistent results have been reported in recent studies [11–13]. In
the present study, these factors did not have a significant association
with mental health outcomes both in univariate analysis and multiple
analyses, which suggested that age and education level might have no
significant effect on depression, anxiety, and stress among the cohort
of Hubei pediatric nurses during this pandemic. Several studies indi-
cated that the past medical history was associated with/increased risk
of depression and/or anxiety [11,15,40,41]; however, the underlying
disease was excluded from the multivariable logistic regression model,
although it did have a significant association with depression, anxiety,
and stress in univariate analysis. These results implied that underlying
disease might be an important confounder in our study. On the other
hand, statistical influence should be taken into account for the results
of multiple analyses due to the small number of participants having un-
derlying diseases.

The present study has some limitations that need to be pointed out.
First, this was a cross-section study; thus, it is difficult to draw certain
conclusions regarding its long-term effect. Yet, the long-term psycho-
logical implications of this population should be further investigated.
Second, applying a more strict sampling method was difficult during
the pandemic; the snowball sampling method was therefore utilized
to recruit the participants. Third, theremight be a selection bias because
of individuals whowere unable or unwilling to attend the online survey
even though they received the survey link. Furthermore, the results of
logistic regression were only based on female participants. Forth, the
use of self-report questionnairesmight lead to deviation and/or false in-
formation, e.g., the participants who declared not to suffer from a prior
psychiatric disorder, which was not investigated more accurately. Fifth,
the psychological responses to an epidemic of infectious disease are ex-
tremely complicated and might be associated with comprehensive fac-
tors. As mentioned above, the duration of fighting against the epidemic
might be related to psychological problems, whereas it was not shown
to have a significant effect according to the results of univariate and
multiple analyses. Hence, findings in our study should be interpreted
with caution; further longitudinal studies with large sample sizes
need to validate the present findings.
5. Conclusions

A considerable proportion of Hubei pediatric nurses were found to
have psychological problems, including depression, anxiety, and stress.
Special attention and necessary psychological intervention should be
provided to the pediatric nurses, who worked in an isolation ward or
fever clinic and/or came in contact with the patient's bodily fluids or
blood and/or had suspected or confirmed COVID-19 patients in their de-
partments and/or had>10 years ofworking. Improving the levels of PPE
so that theymeet thework requirements and intensify the occupational
protection practices might be helpful in safeguarding pediatric nurses
from depression, anxiety, and stress.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.comppsych.2020.152217.
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