S

ELS

Since January 2020 Elsevier has created a COVID-19 resource centre with
free information in English and Mandarin on the novel coronavirus COVID-
19. The COVID-19 resource centre is hosted on Elsevier Connect, the

company's public news and information website.

Elsevier hereby grants permission to make all its COVID-19-related
research that is available on the COVID-19 resource centre - including this
research content - immediately available in PubMed Central and other
publicly funded repositories, such as the WHO COVID database with rights
for unrestricted research re-use and analyses in any form or by any means
with acknowledgement of the original source. These permissions are
granted for free by Elsevier for as long as the COVID-19 resource centre

remains active.



Journal of Psychiatric Research 137 (2021) 393-400

Contents lists available at ScienceDirect

Journal of Psychiatric Research

journal homepage: www.elsevier.com/locate/jpsychires

ELSEVIER

Check for

Gender differences in mental health problems of healthcare workers during &
the coronavirus disease 2019 outbreak

Shuai Liu®>%?, Lulu Yang®"™", Chenxi Zhang*", Yan Xu®", Lidan Cai®", Simeng Ma ‘,
Ying Wang ¢, Zhongxiang Cai 4 Hui Du ¢, Ruiting Li %, Lijun Kang ‘, Huirong Zheng,
Zhongchun Liu®"", Bin Zhang *™"

@ Department of Psychiatry, Nanfang Hospital, Southern Medical University, Guangzhou, China

" Guangdong-Hong Kong-Macao Greater Bay Area Center for Brain Science and Brain-Inspired Intelligence, China

¢ The Third People’s Hospital of Qinghai Province, Xining, China

4 Department of Psychiatry, Renmin Hospital of Wuhan University, Wuhan, China

¢ Department of Psychiatry, Jingmen No. 2 People’s Hospital, Jingmen, China

f Guangdong Mental Health Center, Guangdong Provincial People’s Hospital, Guangdong Academy of Medical Sciences, Affiliated School of Medicine of South China
University of Technology, Guangzhou, China

ARTICLE INFO ABSTRACT

Keywords:

Gender difference
Mental health problem
Healthcare worker

The coronavirus disease 2019 (COVID-19) pandemic has imposed both physical and psychological burdens on
healthcare workers (HCWs). What is more, few studies have focused on the gender differences in mental health
problems (MHPs) among HCWs during such an outbreak. Thus, the current study investigated the prevalence and
gender differences of various MHPs among HCWs in China during the COVID-19 outbreak. This nationwide
survey was conducted online from January 29 to February 3, 2020. General information was collected by
questions about socio-demographics, work-related factors, and living situations. Depressive, anxiety, stress, and
insomnia symptoms were assessed by the Patient Health Questionnaire-9, the Generalized Anxiety Disorder-7,
the Impact of Event Scale-Revised, and the Insomnia Severity Index, respectively. Among the 2198 contacted
HCWs, 1563 (71.1%) responded with valid data, of whom 1293 (82.7%) were females. The prevalences of
depressive, anxiety, stress, and insomnia symptoms in participants were 50.7%, 44.7%, 52.5%, and 36.1%,
respectively. Female HCWs had significantly higher scores in all four scales (p < 0.001) and higher prevalences in
all MHPs involved (range, odds ratio [OR] 1.55-1.97). After adjusting for potential confounders, female HCWs
still had higher risks for all MHPs involved than males (range, adjusted OR 1.36-1.96). HCWs present high
prevalences of depressive, anxiety, stress, and insomnia symptoms during the COVID-19 outbreak. Furthermore,
female HCWs are more vulnerable to all MHPs involved. These findings highlight the need for timely, special care
and support for HCWs during the outbreak, especially for females.

Coronavirus disease 2019

1. Introduction

In late January 2020, the coronavirus disease 2019 (COVID-19),
which was initially reported in Wuhan, Hubei, spread rapidly
throughout China and the world. The World Health Organization
declared the COVID-19 outbreak as a pandemic on March 11, 2020
(World Health Organization, 2020). As of June 26, 2020, there were a

total of 9,711,885 confirmed cases and 491,744 deaths around the world
due to the COVID-19 pandemic (Johns Hopkins University, 2020). The
huge and rapidly growing number of cases and deaths have raised great
concern in the public throughout the world, especially among health-
care workers (HCWs) (Kang et al., 2020; Xiang et al., 2020).

In 2003, the severe acute respiratory syndrome (SARS) epidemic not
only brought physical suffering in HCWs in affected countries or regions
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due to its high pathogenicity and high rates of nosocomial infection, but
also led to mental distress that should not be ignored. Previous studies
reported that about 10-75% of HCWs, especially the frontline workers
fighting against SARS in mainland China (Wu et al., 2009), Hong Kong
(Tam et al., 2004), Taiwan (Chong et al., 2004; Lu et al., 2006; Su et al.,
2007), Singapore (Chan and Huak, 2004; Phua et al., 2005; Sim et al.,
2004), and Canada (Maunder et al., 2006; Nickell et al., 2004), suffered
from mental health problems (MHPs) during the epidemic. Compared
with SARS, the number of confirmed cases of COVID-19 is more than
1100 times until now and still rising. In addition, the similar high risk of
infection for HCWs, as well as the consequent heavy workload and se-
vere shortage of protective equipment, have put more pressure on HCWs
during the COVID-19 pandemic, which may give rise to various MHPs in
this group. Thus, it is necessary to determine the mental health status
among HCWs to carry out effective measures to relieve their stress and
solve the subsequent MHPs.

What is more, previous studies have found apparent gender differ-
ences in the prevalence of certain kinds of MHPs in the general popu-
lation. Females have almost twice the risk of depression, anxiety, and
posttraumatic stress disorder (PTSD) (Kessler et al., 1994, 1995; Salk
etal., 2017), as well as a 41% higher risk of insomnia than males (Zhang
and Wing, 2006). One recent epidemiological study of mental disorders
in China also found higher prevalences of depressive (males 3.0% vs.
females 4.2%) and anxiety disorders (including PTSD in that survey)
(males 4.8% vs. females 5.2%) among females in a nationally repre-
sentative sample (Huang et al., 2019), although these gender disparities
were not as large as those previously reported in other countries (Kessler
et al., 1994, 1995). These gender differences exist at not only the
diagnostic level but also the symptomatic or subclinical level (Haag
et al., 2019). Regarding HCWs who have been reported with higher
prevalences of MHPs than the general population (Kim et al., 2018;
Wang et al., 2011), being female has also been found as a risk factor for
the development of these problems (Guille et al., 2017; Kim et al., 2018;
MacGregor et al., 2017). Nonetheless, to our knowledge, no studies have
focused on the gender differences in MHPs among HCWs during the
outbreak of infectious diseases such as SARS and Middle East respiratory
syndrome (MERS). Only few studies reported female predominance in
psychological morbidity during the SARS epidemic (Chong et al., 2004;
Tam et al., 2004), and a recent study in Italy found that female HCWs
perceived lower levels of well-being during the COVID-19 pandemic (De
Sio et al., 2020). Given the differences in biological, psychological, and
sociological characteristics that may contribute to different vulnera-
bility to MHPs in men and women (Altemus et al., 2014; Hale et al.,
2009; Ramikie and Ressler, 2018), it is necessary to understand the
potential gender differences in these problems among HCWs during the
COVID-19 pandemic in order to develop targeted strategies to better
deal with these problems.

In view of this, the current study investigated the mental health
conditions among HCWs in China during the COVID-19 outbreak, to
determine: (1) the prevalence of various MHPs, including depressive,
anxiety, stress, and insomnia symptoms; (2) the gender differences in
these MHPs, in order to carry out targeted strategies and interventions to
better prevent and control these problems in HCWs.

2. Methods
2.1. Participants and procedures

This study was part of a nationwide survey to investigate the MHPs,
their related risk factors, and the demand for mental health services in
HCWs throughout China during the COVID-19 outbreak. This anony-
mous investigation was carried out on the well-known Chinese online
survey platform “Questionnaire Star” from January 29 to February 3,
2020, close to the epidemic peak in China. All participants were
recruited online. Specifically, a link to this survey was distributed by
investigators to different group chats of HCWs from one department
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each in 38 hospitals and five academic groups across the country
through the WeChat program. Those who received the message of the
link were voluntary to participate in this study with informed consent
and could withdraw from the survey at any time. This online survey
could be completed only once on the same device. The current study was
approved by the research ethics committee of Nanfang Hospital,
Southern Medical University.

2.2. Measures

2.2.1. Socio-demographics, work-related factors, and living situations

General information was collected by a list of questions about socio-
demographics, work-related factors, and living situations in the past
week. In particular, socio-demographic characteristics included gender,
age (18-25, 26-30, 31-40, 41-50, or >51 years), ethnicity (Han or
minority), marital status (unmarried, married, or divorced/widowed),
and education level (secondary or below, tertiary, master’s, or doctoral).
Work-related factors contained staff type (doctor, nurse, or others), title
(none, junior, intermediate, sub-senior, or senior), workplace (tertiary
hospital, secondary hospital, or others), and direct contact with COVID-
19 patients (yes or no). Living situations, such as place of residence,
living in a city or countryside, and living status (alone, with family, or
with others) during the past week, were also collected.

2.2.2. Depressive symptoms (Patient Health Questionnaire-9 >5)

Depressive symptoms were evaluated by the Patient Health
Questionnaire-9 (PHQ-9) (Kroenke et al., 2001), a nine-item question-
naire inquiring the frequency of depressive symptoms during the past
two weeks. Each item is rated by a four-point Likert scale (0 = not at all,
3 = nearly every day), yielding a total score ranging from 0 to 27. A total
score of >5 was considered as experiencing depressive symptoms (Yu
et al., 2012). This tool has demonstrated adequate psychometric prop-
erties in the Chinese population (Wang et al., 2014).

2.2.3. Anxiety symptoms (Generalized Anxiety Disorder-7 >5)

Anxiety symptoms were assessed by the Generalized Anxiety
Disorder-7 (GAD-7), a short questionnaire evaluating the severity of
anxiety over the past two weeks (Spitzer et al., 2006), which contains
seven items rated by four-point scales (0-3) with a total score ranging
from O to 21. Total scores >5 were regarded as suffering from anxiety
symptoms (Qu and Sheng, 2015). The GAD-7 has been reported with
satisfactory reliability and validity in Chinese (Qu and Sheng, 2015).

2.2.4. Stress symptoms (Impact of Event Scale-Revised >20)

Stress symptoms were measured by the Impact of Event Scale-
Revised (IES-R), a commonly used scale to assess the severity of psy-
chological stress after a stressful event during the past week (Wu and
Chan, 2003). Five-point Likert scales (0 = not at all, 4 = extremely) are
used to rate the 22 items with a total score of 0-88. A total score of >20
was regarded as experiencing stress symptoms according to previous
studies during the SARS outbreak (Styra et al., 2008; Wu et al., 2009).
Good psychometric properties of IES-R have been reported in China (Wu
and Chan, 2003). In the current study, we particularly stated in this
questionnaire that the stressful event here referred to the outbreak of
COVID-19.

2.2.5. Insomnia symptoms (Insomnia Severity Index >8)

Insomnia symptoms were determined by the Insomnia Severity Index
(ISD), a self-report instrument assessing the severity of insomnia during
the past two weeks (Bastien et al., 2001). Each of the seven items is rated
on a five-point scale (0-4), yielding a total score of 0-28. Total scores >8
were defined as having insomnia symptoms (Wong et al., 2017). The
Chinese version of ISI has shown satisfactory psychometric properties
(Wong et al., 2017). In addition, in the PHQ-9, GAD-7, and ISI, we
particularly reminded the participants to focus on their feelings after the
lockdown of Wuhan city.
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2.3. Statistical analysis

Descriptive statistics were used to describe sample characteristics
and distributions of MHPs. Continuous variables (scale scores) were
reported as median (interquartile range [IQR]) due to the non-normal
distributions, while discrete variables were stated as percentages. In
univariate analyses, the Mann-Whitney U test or Pearson x> test was
employed when appropriate to examine the associations of socio-
demographics, work-related factors, and living situations with depres-
sive, anxiety, stress, and insomnia symptoms. Those factors significantly
associated with a certain kind of MHP would be further controlled in
logistic regression models. In multivariate analyses, binary logistic
regression was performed to determine the strengths of the relationships
between gender and various MHPs, after adjusting for age using the
enter method, as well as other socio-demographics, work-related factors,
and living situations that significantly related to a certain MHP by using
forward likelihood method. P-values <0.05 were defined as statistically
significant. Statistical analyses were conducted using IBM SPSS 26.0.

3. Results

Among the 2198 contacted HCWs, 1563 (71.1%) responded with
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valid data. They came from all 31 provinces, autonomous regions, and
municipalities around mainland China, among whom 1293 (82.7%)
were females. The sample characteristics of participants are presented in
Table 1. The median (IQR) scores of PHQ-9, GAD-7, IES-R, and ISI
among participants were 5.0 (2.0-8.0), 4.0 (0.0-7.0), 20.0 (8.0-33.0),
and 5.0 (2.0-10.0), respectively. The prevalences of depressive, anxiety,
stress, and insomnia symptoms in participants were 50.7%, 44.7%,
52.5%, and 36.1%, respectively (Table 3).

The gender differences in scale scores are depicted in Fig. 1. Female
HCWs had significantly higher scores in all these scales when compared
with males (median [IQR] scores in males vs. females: PHQ-9, 3.0
[0.0-7.0] vs. 5.0 [2.0-8.0]; GAD-7, 2.0 [0.0-6.0] vs. 4.0 [1.0-7.0]; IES-
R, 12.5 [3.0-26.0] vs. 21.0 [9.0-34.0]; ISI, 3.0 [1.0-8.0] vs. 5.0
[2.0-10.0]; all p < 0.001). Furthermore, compared with males, female
HCWs reported a higher prevalence in each of these MHPs (range, odds
ratio [OR] 1.55-1.97) (Table 3).

The relationships between the characteristics of participants and
various MHPs are presented in Tables 1 and 2. In socio-demographic
factors, in addition to gender that was related to all MHPs involved,
different age groups and educational levels were significantly associated
with insomnia symptoms (p < 0.05). With respect to work-related
characteristics, staff types, titles, and direct contact with COVID-19

Table 1
Comparisons of sample characteristics in participants with and without symptoms of depression and anxiety.
Total sample n Without depressive With depressive p- Without anxiety With anxiety p-
= 1563 symptoms n = 771 symptoms n = 792 value® symptoms n = 864 symptoms n = 699 value®
Socio-demographics
Gender (female) 1293 (82.7) 603 (78.2) 690 (87.1) <0.001 679 (78.6) 614 (87.8) <0.001
Age (years) 0.231 0.291
18-25 281 (18.0) 139 (18.0) 142 (17.9) 152 (17.6) 129 (18.5)
26-30 445 (28.5) 213 (27.6) 232 (29.3) 256 (29.6) 189 (27.0)
31-40 495 (31.7) 235 (30.5) 260 (32.8) 263 (30.4) 232 (33.2)
41-50 241 (15.4) 124 (16.1) 117 (14.8) 129 (14.9) 112 (16.0)
>51 101 (6.5) 60 (7.8) 41 (5.2) 64 (7.4) 37 (5.3)
Ethnicity (Han) 1485 (95.0) 733 (95.1) 752 (94.9) 0.912 819 (94.8) 666 (95.3) 0.660
Marital status 0.858 0.512
Unmarried 527 (33.7) 257 (33.3) 270 (34.1) 293 (33.9) 234 (33.5)
Married 999 (63.9) 497 (64.5) 502 (63.4) 554 (64.1) 445 (63.7)
Divorced/widowed 37 (2.4) 17 (2.2) 20 (2.5) 17 (2.0) 20 (2.9)
Education level 0.211 0.639
Secondary or below 33(2.1) 12 (1.6) 21 (2.7) 15(1.7) 18 (2.6)
Tertiary 1197 (76.6) 589 (76.4) 608 (76.8) 661 (76.5) 536 (76.7)
Master’s 202 (12.9) 97 (12.6) 105 (13.3) 112 (13.0) 90 (12.9)
Doctoral 131 (8.4) 73 (9.5) 58 (7.3) 76 (8.8) 55 (7.9)
Work-related factors
Staff type 0.011 0.001
Doctor 454 (29.0) 241 (31.3) 213 (26.9) 271 (31.4) 183 (26.2)
Nurse 984 (63.0) 458 (59.4) 526 (66.4) 511 (59.1) 473 (67.7)
Others® 125 (8.0) 72 (9.3) 53 (6.7) 82 (9.5) 43 (6.2)
Title 0.015 <0.001
None 192 (12.3) 94 (12.2) 98 (12.4) 112 (13.0) 80 (11.4)
Junior 708 (45.3) 336 (43.6) 372 (47.0) 393 (45.5) 315 (45.1)
Intermediate 447 (28.6) 213 (27.6) 234 (29.5) 223 (25.8) 224 (32.0)
Sub-senior 160 (10.2) 90 (11.7) 70 (8.8) 92 (10.6) 68 (9.7)
Senior 56 (3.6) 38 (4.9) 18 (2.3) 44 (5.1) 12 (1.7)
Workplace 0.121 0.321
Tertiary hospital 1338 (85.6) 671 (87.0) 667 (84.2) 750 (86.8) 588 (84.1)
Secondary hospital 190 (12.2) 88 (11.4) 102 (12.9) 96 (11.1) 94 (13.4)
Others 35(2.2) 12 (1.6) 23 (2.9) 18 (2.1) 17 (2.4)
Direct contact with 689 (44.1) 284 (36.8) 405 (51.1) <0.001 322 (37.3) 367 (52.5) <0.001
COVID-19 patients
Living situations
Living in Hubei province 1118 (71.5) 514 (66.7) 604 (76.3) <0.001 584 (67.6) 534 (76.4) <0.001
Living in a city 1511 (96.7) 743 (96.4) 768 (97.0) 0.507 833 (96.4) 678 (97.0) 0.522
Living status <0.001 0.014
Alone 382 (24.4) 183 (23.7) 199 (25.1) 218 (25.2) 164 (23.5)
With family 893 (57.1) 478 (62.0) 415 (52.4) 509 (58.9) 384 (54.9)
With others 288 (18.4) 110 (14.3) 178 (22.5) 137 (15.9) 151 (21.6)

P-values in bold indicate statistical significance. The sample characteristics significantly associated with a certain mental health problem would be further controlled in
multivariate logistic regression models. Depressive symptoms: Patient Health Questionnaire-9 > 5; anxiety symptoms: Generalized Anxiety Disorder-7 > 5; COVID-19:
coronavirus disease 2019. %y test. ®Others refer to pharmacists, technicians, administrators, and logistics staff.
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Table 2
Comparisons of sample characteristics in participants with and without symptoms of stress and insomnia.
Without stress symptoms With stress symptomsn ~ p- Without insomnia symptoms ~ With insomnia symptoms p-
n=742 =821 value® n =999 n = 564 value®
Socio-demographics
Gender (female) 579 (78.0) 714 (87.0) <0.001 805 (80.6) 488 (86.5) 0.003
Age (years) 0.291 0.026
18-25 136 (18.3) 145 (17.7) 160 (16.0) 121 (21.5)
26-30 213 (28.7) 232 (28.3) 291 (29.1) 154 (27.3)
31-40 243 (32.7) 252 (30.7) 318 (31.8) 177 (31.4)
41-50 99 (13.3) 142 (17.3) 155 (15.5) 86 (15.2)
>51 51 (6.9) 50 (6.1) 75 (7.5) 26 (4.6)
Ethnicity (Han) 701 (94.5) 784 (95.5) 0.356 946 (94.7) 539 (95.6) 0.447
Marital status 0.289 0.053
Unmarried 261 (35.2) 266 (32.4) 326 (32.6) 201 (35.6)
Married 467 (62.9) 532 (64.8) 655 (65.6) 344 (61.0)
Divorced/widowed 14 (1.9) 23 (2.8) 18 (1.8) 19 (3.4)
Education level 0.164 0.002
Secondary or below 15 (2.0) 18 (2.2) 15 (1.5) 18 (3.2)
Tertiary 563 (75.9) 634 (77.2) 747 (74.8) 450 (79.8)
Master’s 90 (12.1) 112 (13.6) 139 (13.9) 63 (11.2)
Doctoral 74 (10.0) 57 (6.9) 98 (9.8) 33(5.9)
Work-related factors
Staff type 0.002 <0.001
Doctor 227 (30.6) 227 (27.6) 330 (33.0) 124 (22.0)
Nurse 440 (59.3) 544 (66.3) 589 (59.0) 395 (70.0)
Others® 75 (10.1) 50 (6.1) 80 (8.0) 45 (8.0)
Title 0.071 0.006
None 99 (13.3) 93 (11.3) 113 (11.3) 79 (14.0)
Junior 329 (44.3) 379 (46.2) 445 (44.5) 263 (46.6)
Intermediate 199 (26.8) 248 (30.2) 281 (28.1) 166 (29.4)
Sub-senior 80 (10.8) 80 (9.7) 114 (11.4) 46 (8.2)
Senior 35 (4.7) 21 (2.6) 46 (4.6) 10 (1.8)
Workplace 0.734 0.358
Tertiary hospital 633 (85.3) 705 (85.9) 863 (86.4) 475 (84.2)
Secondary hospital 94 (12.7) 96 (11.7) 117 (11.7) 73 (12.9)
Others 15 (2.0) 20 (2.4) 19 (1.9) 16 (2.8)
Direct contact with COVID-19 271 (36.5) 418 (50.9) <0.001 387 (38.7) 302 (53.5) <0.001
patients
Living situations
Living in Hubei province 490 (66.0) 628 (76.5) <0.001 686 (68.7) 432 (76.6) <0.001
Living in a city 719 (96.9) 792 (96.5) 0.634 972 (97.3) 539 (95.6) 0.067
Living status 0.014 <0.001
Alone 176 (23.7) 206 (25.1) 229 (22.9) 153 (27.1)
With family 449 (60.5) 444 (54.1) 609 (61.0) 284 (50.4)
With others 117 (15.8) 171 (20.8) 161 (16.1) 127 (22.5)

P-values in bold indicate statistical significance. The sample characteristics significantly associated with a certain mental health problem would be further controlled in
multivariate logistic regression models. Stress symptoms: Impact of Event Scale-Revised > 20; insomnia symptoms: Insomnia Severity Index > 8; COVID-19: coro-
navirus disease 2019. %2 test. "Others refer to pharmacists, technicians, administrators, and logistics staff.

patients or not were correlated with all MHPs mentioned (p < 0.05),
except for titles with stress symptoms (p = 0.071). Regarding living
situations during the past week, living in Hubei province or not and
different living status were consistently related to all MHPs studied (p <
0.05). Those characteristics significantly related to a certain MHP were
further controlled in multivariate analyses for the gender differences in
these problems.

The gender differences in depressive, anxiety, stress, and insomnia
symptoms are delineated in Table 3. Multivariate analyses adjusting for
socio-demographics, work-related factors, and living situations revealed
that female HCWs still had higher risks for all MHPs involved than males
(range, adjusted OR 1.36-1.96).

4. Discussion

In this study, we found relatively high prevalences of depressive,
anxiety, stress, and insomnia symptoms among HCWs in China during
the COVID-19 outbreak, which are higher than the results of most
studies on HCWs during the SARS epidemic (Chan and Huak, 2004; Lu
et al., 2006; May et al., 2004; Nickell et al., 2004; Sim et al., 2004; Su
etal., 2007; Wu et al., 2009) and those on the general population during
the COVID-19 outbreak in China (Shi et al., 2020; Wang et al., 2020),

396

while lower than or close to the findings of a few studies on HCWs during
the SARS epidemic in China (Chong et al., 2004; Tam et al., 2004) and
one study during the COVID-19 pandemic in Italy (De Sio et al., 2020).
These differences may not only arise from different timing and tools for
assessment together with the population investigated, but also reflect a
relatively severe impact of the COVID-19 pandemic on the mental health
of HCWs. What is more, significant gender differences were found in all
prevalences of these symptoms. Specifically, female HCWs had higher
vulnerability than males in all MHPs involved in the current investiga-
tion, which is consistent with previous research on the general popula-
tion (Huang et al., 2019; Kessler et al., 1994, 1995; Salk et al., 2017) and
on HCWs during the SARS (Chong et al., 2004; Tam et al., 2004) and
COVID-19 outbreak (De Sio et al., 2020).

The high prevalence of MHPs in HCWs could be attributable to the
following reasons. Firstly, similar to SARS, the high infectivity and
virulence of SARS-coronavirus-2 (SARS-CoV-2) and the consequent high
risk of infection among HCWs led to fear and anxiety in them, especially
in those at the frontline (Maunder et al., 2003). Sometimes they had to
take care of their infected colleagues, which may increase their fear and
worry (Maunder et al., 2003). Moreover, the uncertainty about the
clinical features, the lack of effective therapy, and the relatively high
rate of severe cases and mortality of this novel disease also elicited
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Table 3
Associations between gender and the prevalence of mental health problems.
Total Prevalence of Crude OR Adjusted OR
sample n mental health (95% CI)? (95% CI)®
= 1563 problems
Male Female
n= n=
270 1293
Depressive 792 102 690 1.88 1.80
symptoms, (50.7) (37.8) (53.4) (1.44-2.47) (1.36-2.39)
n (%) ek Kk
Anxiety 699 85 614 1.97 1.96
symptoms, (44.7) (31.5) (47.5) (1.49-2.60) (1.46-2.63)
n (%) deded Sedede
Stress 821 107 714 1.88 1.88
symptoms, (52.5) (39.6) (55.2) (1.44-2.45) (1.42-2.50)
n (%) deded Sedede
Insomnia 564 76 488 1.55 1.36
symptoms, (36.1) (28.1) (37.7) (1.16-2.06) (1.00-1.84)*
n (%) st

Depressive symptoms: Patient Health Questionnaire-9 > 5; anxiety symptoms:
Generalized Anxiety Disorder-7 > 5; stress symptoms: Impact of Event Scale-
Revised > 20; insomnia symptoms: Insomnia Severity Index > 8. OR, odds ratio;
Cl, confidence interval. ®y? test. “Multivariate binary logistic regression
controlled for age (enter method) as well as other socio-demographics, work-
related factors, and living situations significantly associated with a certain kind
of mental health problem (forward likelihood ratio method). *p < 0.05, **p <
0.01, ***p < 0.001.

frustration, powerlessness, self-doubt, and guilt among HCWs (Chong
et al., 2004). Secondly, the large and rapidly growing number of cases
has brought an increasing workload and subsequent heavy physical and
mental burdens, especially among the frontline staff (Maunder et al.,
2004). Being equipped with the cumbersome protective gear during
working hours, the frontline workers could not even eat, drink, or go to
the toilet due to the strict infection control procedures (Chen et al.,
2006). What is more, the vast number of cases also resulted in a serious
lack of protective equipment throughout China, which added to their
hopelessness and anxiety (Chong et al., 2004). Finally, HCWs were not
only worried about their own health, but also afraid of transmitting the
infection to their family and friends. Thus, they always chose to avoid
close contact with others, which might in turn aggravate their stress due
to the lack of social communication and interaction (May et al., 2004).
Furthermore, the perceived stigmatization and consequent social isola-
tion contributed to their stress (Maunder et al., 2006). Taken together,
the above factors may result in a list of emotional disturbances in HCWs,
accompanied by insomnia, which may be the first and most prominent
symptom attributed to such an outbreak (Maunder et al., 2003; Su et al.,
2007).

The current study also found significant gender differences in the
development of MHPs among HCWs during the COVID-19 pandemic,
which is in line with previous findings in the SARS epidemic (Chong
et al., 2004; Tam et al., 2004). Several mechanisms have been raised to
explain female susceptibility (Hale et al., 2009; Ramikie and Ressler,
2018). Biologically, gender differences in the vulnerability to mental
distress are partially based on the effects of sex chromosome genes and
fluctuations of sex hormones, hypothalamic-pituitary—adrenal axis ac-
tivity, and related monoamine neurotransmitters (Altemus et al., 2014;
Li and Graham, 2017). These fluctuations may result in intermittently
increased susceptibility to psychological distress together with conse-
quent negative emotions, non-adaptive behaviors, and poor sleep
quality in females attributable to poor responses in the central nervous
system (Altemus et al., 2014; Li and Graham, 2017; Ramikie and Ressler,
2018). Psychologically, females present more rumination and tend to
rely on emotion-focused coping styles under stress, such as self-blame,
avoidance, suppression, and sense of incompetence, which are related
to increased depressive, anxiety, and stress symptoms (Altemus et al.,
2014; Kornfield et al., 2018). In addition, when encountering stressful
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events, females’ attentional bias to threat and behavioral inhibition
temperament give rise to quick and rigid stimulus-response associations,
which leads to more anxiety and stress symptoms, as well as insomnia as
an early and common reaction to stress in females than in males (Catuzzi
and Beck, 2014; Su et al., 2007). Sociologically, the gender differences
in trauma type, symptoms reporting, economic resources, social support,
and social roles may contribute to higher vulnerability to MHPs in
women (Altemus et al., 2014; Wamser-Nanney and Cherry, 2018). All of
these factors may cause or exacerbate the MHPs in female HCWs.

4.1. Clinical implications

Alist of individual and systemic measures could be taken to deal with
various MHPs in HCWs during the pandemic. First of all, cognitive
guidance could be provided to HCWs that these MHPs are common re-
sponses to an extraordinary stressor (Maunder et al., 2004), and they
should also accept the imperfection and failure of medicine because it is
not omnipotent (Wong et al., 2005). Secondly, positive coping strate-
gies, such as venting negative emotions, problem-solving, and support
seeking, are encouraged to alleviate emotional distress (Styra et al.,
2008; Wong et al., 2005). Active communication with peers and family
rather than avoidance helps to mitigate the adverse effects of stigmati-
zation and social isolation (May et al., 2004). Thirdly, mental health
professionals should play a significant role in the early identification and
intervention of the potential MHPs in at-risk individuals (Maunder et al.,
2003). Finally, managers should take a series of measures to reduce the
sense of insecurity, uncertainty, and work stress among HCWs (Brooks
et al., 2018). Adequate training on the up-to-date knowledge of
COVID-19 and infection control measures should be provided to HCWs
to reduce their perceived risk and increase their confidence and
self-efficacy (Brooks et al., 2018). A safe working environment for HCWs
and an adequate supply of protective equipment should also be provided
(Maunder et al., 2008). Moreover, HCWs could benefit from reasonable
manpower allocation and scheduled working hours that ensure their
enough rest (McAlonan et al., 2007). Besides, take good care of their
families to relieve them of their worries (Brooks et al., 2018). All of these
strategies may individually and systematically bolster the resilience of
HCWs in order to relieve their mental distress and corresponding sleep
disturbances during the outbreak (Brooks et al., 2018).

What is more, due to the gender differences in MHPs, different
strategies and interventions should be performed according to different
characteristics of male and female HCWs. Particularly, the large pro-
portion of females in HCWs (Chen et al., 2020) and their high suscep-
tibility to various MHPs warrant special attention to female workers.
Biologically, proper rest and attention should be given to female HCWs
during menstruation. Psychological education and cognitive restruc-
turing could be conducted according to different stages of the menstrual
cycle (Li and Graham, 2017). Psychologically, female HCWs should be
guided to adopt positive coping styles and adaptive emotional regula-
tion strategies (Li and Graham, 2017; Phua et al., 2005). Furthermore,
different utilization of neural resources under stress between men and
women allows gender-specific psychological interventions (Seo et al.,
2017). Particularly, male HCWs may benefit more from cognitive
behavioral therapy, while female HCWs may benefit more from mind-
fulness meditation (Seo et al., 2017). Sociologically, the income of fe-
male HCWs should be guaranteed and matched with males to deal with
the unequal distribution of social capital resources (Wamser-Nanney
and Cherry, 2018). Moreover, stronger social supports should be pro-
vided to females who are more vulnerable to the lack of supports
(Wamser-Nanney and Cherry, 2018). In addition, given the work-family
conflicts and caretaking roles of female HCWs, it is necessary to give
special care to their elderly parents and young children so that they can
work at ease (Guille et al., 2017). Overall, various emotional and sleep
problems dominated by females could be alleviated pertinently by the
above strategies and measures. However, this does not mean that the
MHPs of male HCWs are not worthy of attention. The aforementioned
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Fig. 1. Gender differences in the total scores of PHQ-9, GAD-7, IES-R, and ISI. Female HCWs (orange) presented significantly higher scores in all four scales when
compared with males (blue) (p < 0.001). Violin plots display the distribution of scale scores. The boxplots within the violins represent the median (the horizontal line
in the box), first and third quartiles (box edges), and the minimum and maximum values within 1.5 interquartile range from the first and third quartiles (whiskers).
PHQ-9: Patient Health Questionnaire-9; GAD-7: Generalized Anxiety Disorder-7; IES-R: Impact of Event Scale-Revised; ISI: Insomnia Severity Index. (For inter-
pretation of the references to colour in this figure legend, the reader is referred to the Web version of this article.)

strategies for both genders and a few suggestions for males can be well
used to alleviate the MHPs in male staff.

4.2. Strengths and limitations

Our study has several strengths. To our knowledge, this is the first
study focused on the gender differences in various MHPs of HCWs
during the outbreak of infectious diseases such as SARS, MERS, and
COVID-19. The relatively large sample size with a high response rate and
participants from all over China made our study more representative.
However, there are also some limitations. First, the cross-sectional
design prevents us from determining the changes in mental health sta-
tus of HCWs over time, which requires prospective studies with follow-
up. Second, convenient sampling was employed to recruit participants,
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which may limit sample representativeness and the generalizability of
findings to some degree (Shi et al., 2017). Third, although the response
rate was 71.1% in this study, 28.9% of HCWs did not respond, which
may lead to some bias. Fourth, there was a significant gender imbalance
(females 82.7%) in the sample of this study. However, this proportion of
females is only a little higher than that of Chinese HCWs (females
71.8%) (National Health Commission of the People’s Republic of China,
2019). Additionally, previous research suggested that women are more
willing to participate in online surveys (Smith, 2008). Fifth, only HCWs
were included in this study, thus their MHPs and potential gender dif-
ferences could not be compared directly with non-HCWs during this
pandemic, which needs further investigation. Sixth, all data were
collected by self-report questionnaires, which may increase the possi-
bility of recall and social desirability biases (Liu et al., 2019).
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Nonetheless, self-administered questionnaires enable us to quickly
obtain the data on mental health status in a large number of HCWs from
all over the country through the Internet. Seventh, previous mental
health disorders and health problems in general of the participants were
not considered in this study. They may also have an effect on their
mental health status during this pandemic to some extent. Eighth, the
workload, such as working hours per day, working days during this
period, which may also contribute to the MHPs of HCWs, was not taken
into account in this survey. At last, other potential risk factors, such as
living in Hubei province or having direct contact with COVID-19 pa-
tients, also need special attention. However, this study only focused on
gender differences and thus did not elaborate on other possible related
factors, which warrants further research.

4.3. Conclusions

In summary, this study indicates high prevalences of depressive,
anxiety, stress, and insomnia symptoms among HCWs during the
COVID-19 outbreak, and demonstrates significant gender differences
that female HCWs are more vulnerable to all MHPs involved. These
findings highlight the need for timely, special care and support for HCWs
during the outbreak, especially for females.
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