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Abstract

Background: The present study aimed 1) to examine the effects of epidemic-related job stressors, perceived social
support and organizational support on the burnout and well-being of Chinese healthcare workers in the period of
COVID-19 regular epidemic prevention and control and 2) to investigate the moderating effects of social support and
organizational support on the relationship between job stressors and burnout and well-being within the theoretical
framework of the Job Demands-Resources (JD-R) model.

Methods: A sample of healthcare workers (N=3477) from 22 hospitals in Beijing, China participated in the cross-sec-
tional investigation in October 2020 and reported epidemic-related job stressors, perceived social support, organiza-
tional support, burnout, anxiety and depression symptoms.

Results: 1) Medical doctors, females, people aged from 30 to 50, and those who worked in the second line during
the pandemic reported higher scores of psychological symptoms and burnout in the period of regular epidemic pre-
vention and control; 2) Epidemic-related job stressors positively predicted burnout, anxiety, and depression among
healthcare workers; 3) Perceived social support and organizational support were negatively related to reported
burnout, anxiety and depression symptoms; 4) Social support reduced the adverse effects of epidemic-related job
stressors on anxiety and depression but enhanced the association between stressors and burnout; 5) Organizational
support mitigated the adverse effects of epidemic-related job stressors on depression.

Conclusion: The results shed light on preventing burnout and enhancing the psychological well-being of healthcare
workers under epidemic prevention and control measures by reducing epidemic-related job stressors and strength-
ening personal and organizational support systems.
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Introduction

The outbreak of coronavirus disease 2019 (COVID-19)

has resulted in great demand for public health resources

and infection control measures worldwide [1]. As the
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Given the severity of the epidemic abroad, the Chinese
government coordinated epidemic prevention and con-
trol with the recovery of the economy and production
and declared a new stage of regular epidemic prevention
and control.

Healthcare workers continue taking on important
responsibilities in the new stage of regular epidemic
prevention and control. First, infection prevention and
control measures in hospitals are vital to prevent the
spread of the coronavirus. Second, healthcare workers
are responsible for screening patients in their daily work.
Third, they need to be well prepared to treat patients
with COVID-19 if there are new cases. Given that the
pandemic has lasted a year and that prevention and con-
trol measures might last longer, it is important to investi-
gate occupational stress and psychological well-being in
healthcare workers under the impact of COVID-19 regu-
lar epidemic prevention and control measures as well as
to identify effective resource management to mitigate the
adverse effect of epidemic-related job stressors.

Job-related stress and psychological impact of COVID-19
on healthcare workers

A large number of studies have been carried out on the
occupational stress and well-being of healthcare work-
ers in the era of COVID-19. As found by most studies,
healthcare workers experienced heightened levels of
psychological symptoms, including anxiety, depression,
somatic symptoms, and burnout, during the outbreak of
COVID-19 [2-11]. High workload, perceived severity of
COVID-19, predictable shortages of supplies, being una-
ble to provide competent medical care, concerns about
being infected, and worries about the health and safety of
family members and the patients all contribute to pres-
sures on healthcare workers [6-16].

However, most studies have been conducted during the
outbreak stage whereas research in the post-pandemic
period on job stress and psychological adaptation in
healthcare workers is scarce. Informed by research find-
ings of previous major epidemics, work experience in epi-
demics could have long-term effects on the psychological
well-being of healthcare workers [17]. Considering the
severity and the protracted timeline, the post-pandemic
effect of COVID-19 might exceed those observed in pre-
vious pandemics. Thus, it is necessary to examine the
long-term effect of work experience during the outbreak
period of COVID-19 on the psychological well-being of
healthcare workers after the pandemic.

In addition, it is important to note that the job stress-
ors of Chinese healthcare workers in the current regular
epidemic control and prevention stage could be very dif-
ferent. Given the dramatic decrease in confirmed cases,
the risk of infection has been reduced, and the situation
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of a shortage of personal protection measures has been
improved. However, there is still great uncertainty regard-
ing infection in the workplace of healthcare workers. Fear
of infection, which was one of the main stressors for
healthcare workers during the out-break period, might
not disappear quickly and continue to affect the psycho-
logical health of some individuals [18]. Regular epidemic
prevention and control measures might also continue
placing a burden on healthcare workers [19]. The pre-
sent study aimed to examine the effects of job stressors of
Chinese healthcare workers in regular epidemic preven-
tion and control periods on their burnout and well-being.
In addition to job stressors, we also explored how to pro-
vide resources to protect the mental health of healthcare
workers. The job demands-resources (JD-R) model was
used to examine the research questions.

Job demands-resources model (JD-R)

The JD-R model suggests that working conditions or all
aspects in the working environments can be classified as
job demands and job resources. For individuals, a strain
is a response to an imbalance between job demands and
job resources. There has been empirical evidence that job
demands and resources are both important predictors of
burnout [20-22].

Job demands

Job demands usually refer to aspects of the job that
require sustained physical or psychological effort or skills
and are therefore associated with certain physiologi-
cal or psychological costs, such as high work pressure,
job insecurity, and conflict with others [23, 24]. High
job demands lead to burnout, which refers to a state of
exhaustion and cynicism toward work. It subsequently
contributes to negative psychological health [25].

In the context of COVID-19 infection prevention and
control measures, healthcare workers might face some
specific new demands. For example, healthcare workers
have to integrate epidemic investigation, virus testing,
and self-protection measurements into their everyday
work. Some of them had reported that they were already
tired of using protective measures [26]. There is also evi-
dence suggesting that infection prevention and control
measures reduce the autonomy of healthcare workers
and contribute to their burnout [27]. Healthcare work-
ers need to prepare for changes in work routines due to
changes in epidemic trends. In addition, although there
are few confirmed cases, healthcare workers might still
be affected by worries about infection [19]. Furthermore,
there could be interpersonal stressors when communi-
cating infection prevention and control measures with
colleagues, supervisors, and patients [28]. It is, therefore,
reasonable to hypothesize that new job stressors might
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impact the psychological well-being of healthcare work-
ers in the new period.

Job resources

Job resources are defined as aspects of the job that may
do any of the following: “(a) be functional in achieving
work goals; (b) reduce job demands and the associated
physiological and psychological costs; (c) stimulate per-
sonal growth and development” It can be located at the
level of the organization at large, interpersonal and social
relations, the organization of work, and at the level of the
task [23]. Job resources have motivating effects, contrib-
ute to high work engagement [25], and buffer the nega-
tive effects of excessive job demands on employee health
and well-being [22, 29].

Social support has been considered an important
resource to cope with job-related stressors [30]. Previous
research showed that social support is positively related
to well-being but negatively related to burnout among
healthcare workers during the COVID-19 pandemic [31],
and perceived lack of social support was directly asso-
ciated with depression, anxiety, stress, and inadequate
sleeping [32]. The moderating effects of social support on
job-related stress have also been proven in other popu-
lations, although not under the situation of COVID-19
[33]. Therefore, social support was hypothesized to be
negatively associated with burnout, anxiety, and depres-
sion while moderating the effect of epidemic-related
job stressors and burnout and well-being for healthcare
workers during the COVID-19 pandemic.

As argued by many researchers, organizational sup-
port might have particularly important protective effects
for healthcare workers in circumstances of epidem-
ics [34-38]. There could be several reasons. First, only
organizations are capable of providing adequate effec-
tive personal protection equipment and training on the
prevention and treatment of diseases. Second, healthcare
workers could be encouraged or supported in a support-
ive organizational climate. A handful of empirical studies
examined the effect of perceived organizational support
of healthcare workers in the outbreak of COVID-19,
and the results supported the beneficial effects of per-
ceived organizational support on job satisfaction [38] and
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lower levels of anxiety [39]. Although there is no empiri-
cal evidence of the moderating effect of organizational
support during COVID-19, meta-analysis research of
studies over 20years concluded that organizational sup-
port is an important moderator of work performance
[40]. Thus, it is reasonable to hypothesize that perceived
organizational support would negatively predict burn-
out and psychological symptoms and buffer the effects of
epidemic-related job stressors on the psychological well-
being of healthcare workers.

Overview of the present study

Based on the JD-R model, the present study aimed to
examine the effects of epidemic-related job stressors
(job demands) and perceived social support and organi-
zational support (job resources) on the burnout and
well-being of Chinese healthcare workers in the post-
pandemic period of COVID-19. According to the theo-
retical model and results of previous empirical studies,
the hypotheses were proposed as follows: 1) epidemic-
related job stressors would positively predict burnout,
anxiety, and depression symptoms; 2) perceived social
support and organizational support would have posi-
tive effects on burnout, anxiety, and depression; and 3)
perceived social support and organizational support
would mitigate the adverse effects of epidemic-related
job stressors on burnout, anxiety, and depression. The
hypothesized model was illustrated in Fig. 1.

Materials and methods

Participants

A total of 3477 healthcare workers from 22 tertiary
hospitals in Beijing, China participated in this study.
Among them, 829 (23.8%) were doctors, 1794 (51.6%)
were nurses, 580 (16.7%) were medical technicians and
274 (7.9%) were administrators. The total sample com-
prised 760 males (21.9%) and 2717 females (78.1%). The
age of the participants ranged from 21 to 61years old,
with an average age of 36.59years old (SD=28.17). There
were 820 (23.58%) participants working in departments
with a higher exposure risk of the coronavirus, such as
the infectious disease department, respiratory depart-
ment, fever clinic, emergency department, intensive care
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Fig. 1 The hypothesized model on associations among epidemic job stressors, organizational support, social support and wellbeing for healthcare
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unit, and COVID-19 wards in their hospitals (identified
as the higher exposure risk group). One thousand eight
hundred ninety (54.36%) participants worked in other
departments of the hospital and had no experience tak-
ing part in medical rescue teams for combating COVID-
19 (identified as the lower exposure risk group). Seven
hundred (20.13%) participants took part in medical res-
cue work in June 2020 when a small epidemic in Beijing
emerged (identified as medical team members in a small
epidemic in Beijing). There were also 67 (1.93%) partici-
pants who took part in the medical teams during the out-
break period in Hubei from January 2020 to May 2020

Table 1 Demographic characteristics of participants
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(identified as medical team members in the Hubei out-
break). The specific demographic characteristics of each
group of participants are shown in Table 1.

Measures

Basic demographic information of participants, such as
gender, age, career, specialty, length of working expe-
rience, income and working arrangements during the
COVID-19 pandemic, was included in the questionnaire.
Job stressors under regular epidemic prevention and con-
trol were measured using the newly developed Epidemic-
Related Job Stressors Scale. Social support was measured

Lower exposure risk

group (n=1890) group (n=3820)

Higher exposure risk

Medical team members
in the Hubei outbreak
(n=67)

Medical team members in a small
epidemic in Beijing (n =700)

Gender
Male 459 (24.3%) 135 (16.5%)
Female 1431 (75.7%) 685 (83.5%)
Age
<30y 308 (16.3%) 200 (24.4%)
3040y 869 (46.0%) 444 (54.1%)
41-50y 500 (26.5%) 158 (19.3%)
>50y 213 (11.2%) 18 (2.2%)
M 3833 34.75
SD 8.70 7.36
Professions
Doctors 480 (25.4%) 252 (31.1%)
Nurses 676 (35.8%) 503 (62.1%)
Medical technicians 483 (25.7%) 51 (6.3%)
Administrative staff 251 (13.3%) 4(0.5%)
Length of working experience
<5y 239 (12.9%) 148 (18.2%)
5-10y 440 (23.8%) 248 (30.5%)
11-20y 603 (32.7%) 286 (35.1%)
21-30y 386 (20.9%) 108 (13.3%)
>30y 178 (9.6%) 24 (2.9%)
M 15.86 12.26
SD 9.93 7.95
Marriage
Unmarried 276 (14.6%) 242 (29.5%)
Married 1545 (81.7%) 551 (67.2%)
Divorced 66 (3.5%) 26 (3.2%)
Other 3(0.2%) 1(0.1%)
Annual income (CNY)
<200k 1223 (64.7%) 561 (68.4%)
200-300k 602 (31.9%) 244 (29.8%)
300-500k 57 (3%) 13 (1.6%)
>500k 8(0.4%) 2(0.2%)

143 (20.4%) 23 (34.3%)
557 (79.6%) 44 (65.7%)
188 (26.9%) 8 (11.9%)
402 (57.4%) 39(58.2)
103 (14.7%) 17 (25.4%)
7 (1%) 3 (4.5%)
33.92 3752
6.27 768

80 (11.4%) 17 (25.4%)
567 (81%) 48 (71.6%)
45 (6.4%) 1(1.5%)

8 (1.1%) 1(1.5%)
81 (11.6%) 3 (4.5%)
270 (38.8%) 18 (26.9%)
264 (37.9%) 31 (46.3%)
77 (11.1%) 12 (17.9%)
4(0.6%) 3 (4.5%)
11.92 15.37
6.70 824

241 (34.0%) 15 (22.4%)

439 (61.9%) 50 (74.6%)
27 (3.8%) 2 (3.0%)
2(0.3%) 0 (0%)
449 (64.1%) 41 (61.2%)
241 (34.4%) 22 (32.8%)
9 (1.3%) 3 (4.5%)
1(0.1%) 1(1.5%)

Note. Average annual income of employed persons in urban area of China in 2019=90.5 k CNY. (http://data.stats.gov.cn)
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by the Multidimensional Scale of Perceived Social Sup-
port, and organizational support was measured by the
self-developed Perceived Organizational Support Scale.
The well-being of the healthcare workers was measured
by the widely used Patient Health Questionnaire (PHQ-
9) and Generalized Anxiety Disorder Assessment (GAD-
7). Burnout was measured using the Maslach Burnout
Inventory-General Scale (MBI-GS).

The epidemic-related job stressors scale

Based on interview data collected from healthcare work-
ers, this scale was specifically developed to measure
the job stressors of healthcare workers in the period of
COVID-19 epidemic regular prevention and control [28].
The 14-item scale consists of three dimensions: stressors
related to infection prevention and control measures (9
items), high workload (3 items), and infection anxiety (2
items). The subscales of stressors under infection preven-
tion and control measures include discomfort caused by
personal protection equipment (e.g., “The level of per-
sonal protection in daily work is too high, which causes
unnecessary trouble”; “The level of personal protection in
daily work is not adequate to prevent the spread of the
virus”), interpersonal stressors when communicating
infection and control measures with col-leagues, super-
visors, and patients (e.g., “The division of responsibilities
between doctors and nurses is ambiguous”; “I am worried
about being blamed by the supervisor”), and perceived
incompetence on carrying out infection prevention and
control measures (e.g., “I am stressed because I am not
competent to carry on the infection prevention and con-
trol measures”). The subscale of high workload meas-
ures stressors concerns with increased work intensity
(e.g., “The work routine in this period becomes more
complicated. The epidemic history screen increases the
workload”). The subscale of infection anxiety comprises
two items to measure worries about being infected (e.g.,
“When I have a fever or cough, I am worried about
being infected by the novel coronavirus”). Participants
were asked to rate all the items on a 7-point Likert scale
(1=very strongly disagree, 7 =very strongly agree). The
total score was used in the data analyses, with a higher
score indicating a higher level of job stressors. The reli-
ability and validity of this scale were acceptable [28]. The
Cronbach’s o of the whole scale and the three subscales
ranged from 0.74 to 0.89 in the present study.

The multidimensional scale of perceived social support

The scale contains 12 items with three subscales address-
ing perceived social support from family, friends, and
other important others [41]. Participants were asked
to rate those items on a 7-point Likert scale (1=very
strongly disagree, 7 =very strongly agree). The total score
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was used in the data analyses, with a higher score indicat-
ing a higher level of social support. The Chinese version
of this scale has good reliability and validity, and it has
been widely used in previous research [42]. The Cron-
bach’s  of the scale in the present study was 0.96.

The perceived organizational support scale

The measure was developed based on the existing
measurements of organizational support [43, 44] and a
description of supportive measures provided by hospitals
in previous pandemics [37]. There are 9 items to measure
organizational support perceived by healthcare workers
from three aspects, namely, instrumental support (“The
hospital has provided adequate protective materials and
equipment”), emotional support (“My contribution in
fighting against the epidemics was recognized and valued
by my organization”) and institutional protection (e.g.,
“The hospital provided clear instructions on the diagno-
sis and treatment of the patients with COVID-19”). Par-
ticipants were asked to rate the items on a 5-point Likert
scale (1=strongly disagree, 5=strongly agree), with
higher scores indicating higher levels of perceived organ-
izational support. The Cronbach’s « of this scale was 0.96
in the present study.

PHQ-9

Depression symptoms of healthcare workers in the pre-
sent study were measured using the well-established
screening tool PHQ-9 [45]. Participants were asked to
rate items on a 4-point scale (0=not at all, 3=nearly
every day). The total score is the sum of all items and
ranges from 0 to 27. The cut-off point of the Chinese
version of the PHQ-9 is 7, with scores over 7 indicating
depression [46]. The Chinese version of the PHQ-9 has
good reliability and validity and has been used in Chinese
samples in previous research [46]. The Cronbach’s a of
this scale was 0.91 in the present study.

Gad-7

This self-report scale for anxiety symptoms [47] includes
7 items on a 4-point Likert scale ranging from 0 (not at
all) to 3 (nearly every day). This study uses the Chinese
version of the GAD-7. The cut-off point of the Chinese
version of the GAD-7 is 10, with scores over 10 indicat-
ing generalized anxiety disorder [48, 49]. The reliability
and validity of the Chinese version have been examined
in previous research [50]. The Cronbach’s « of this scale
was 0.92 in the present study.
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MBI-GS

The 15-item MBI-GS was used to assess the burnout of
healthcare workers under the impact of COVID-19 infec-
tion prevention and control. This version is adapted from
the original MBI and is considered suitable for occupa-
tional groups other than human services and education
[51]. There are three dimensions in total, including five
questions in the dimension of exhaustion (e.g., “I feel
used up at the end of the workday”), four in cynicism
(e.g., “I doubt if my work is meaningful”), and six in pro-
fessional efficacy (e.g., “I feel confident that I'm effective
at getting things done.”) [52]. Participants were asked to
rate items on a 7-point scale (0=never, 6=every day).
The degree of burnout is determined to be high when
the scores in exhaustion and cynicism are high while the
score in professional efficacy is low. The total score of the
scale was used in data analyses. The Chinese version of
the MBI-GS has high reliability and validity among Chi-
nese medical professionals [53—55]. The Cronbach’s as of
the total scale and the three subscales ranged from 0.90—
0.92 in the present study.

Procedures

The present study has been approved by the research eth-
ics committee of Beijing Anding Hospital. Healthcare
workers were recruited from 22 tertiary hospitals in Bei-
jing through posters in October 2020. Stratified sampling
was used to ensure that healthcare workers working in
the frontline and second line during the outbreak period
were both included. Participants were asked to scan a QR
code and to complete the questionnaires online. A total
of 3477 healthcare workers filled out questionnaires and
provided effective data for analyses.

Data analysis

SPSS 18.0 was used to analyse data. Descriptive statistics
were used to understand the demographic characteris-
tics and the concentration trends of the main variables.
A series of ANOVAs were used to compare group differ-
ences in epidemic-related job stressors and psychologi-
cal wellbeing. Hierarchical multiple regressions were run
to examine the predictive effects of epidemic-related job
stressors, social support, and organizational support on
psychological symptoms and the moderating effects of
social support and organizational support.

Results

Characteristics of the study sample and epidemic-related
job stressors

A series of one-way ANOVAs were conducted to
examine the demographic differences in perceived
job stressors under the impact of COVID-19 epi-
demic prevention and control measures. The results
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yielded a significant difference across professions, F (3,
3473)=13.12, p<0.001. Specifically, doctors (M =37.09,
§D=9.19) and medical technicians (M =37.05,
SD=9.91) reported the highest level of epidemic-related
job stressors, followed by administration staff (M =35.87,
S§D=10.18) and nurses (M =34.84, SD=10.17). There
was also a significant gender difference, F (1, 3475)
=6.70, p=0.011. Males (M =36.65, SD=9.82) reported
significantly higher levels of epidemic-related stressors
than females (M =35.60, SD=9.98). In addition, the age
difference was significant, F (3, 3473) =35.66, p <0.001.
Healthcare workers in the age groups of 40—50 and above
50 reported the highest levels of epidemic-related job
stressors (M =38.11, SD=9.66 and M =39.05, SD=9.95,
respectively), followed by participants in the age group of
30-40 (M=35.28, SD=9.99) and those in the age group
of 20-30 (M =33.90, SD=9.66), p<0.01. Participants
with varying lengths of working experience were not
significantly different in the perceived level of epidemic-
related job stressors.

Significant differences in epidemic-related job stress-
ors were also found in different exposure risk groups
(F (3, 3473)=20.15, p<0.001). The results of post hoc
tests revealed that participants in the lower exposure
risk group reported significantly higher stressor scores
(M=36.81, SD=9.91) than medical team members in
the small epidemic in Beijing (M =33.50, SD=9.46) and
medical team members in the Hubei outbreak (M = 33.94,
SD=8.25), p<0.01. Healthcare workers in the higher
exposure risk group also reported higher stressor scores
(M=35.70, SD=10.24) than medical team members in
the small epidemic in Beijing (M =33.50, SD=9.46).

Psychological symptoms of healthcare workers

The means of psychological symptoms of healthcare
workers are reported in Table 2. Using 10 as the cut-
off point of the GAD-7 and 7 as the cut-off point of the
PHQ-9, 145 participants (4.2%) were identified as having
significant anxiety symptoms, and 797 (22.9%) partici-
pants were identified as experiencing significant depres-
sion symptoms.

One-way ANOVAs were conducted to test the demo-
graphic differences of symptoms. There were significant
differences in anxiety scores among the professional
groups, F (3, 3473)=3.66, p<0.05. Doctors reported
greater anxiety (M=3.50, SD=3.45) than other profes-
sions (for nurses, M=3.08, SD=3.36; for technicians,
M=3.14, SD=3.28; for administrative staff, M =2.89,
SD=3.36). Age difference in anxiety was significant, F
(3, 3473)=14.43, p<0.001, healthcare workers under
30years old reported lower levels of anxiety (M=2.48,
SD=2.90) compared with other age groups (for the
group of 31-40, M =3.25, SD=3.32; for the group of
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Table 2 Psychological symptoms of healthcare workers
Lower exposure Higher exposure Medical team members in Medical team members in  Statistics
risk group risk group (n=2820) a small epidemic in Beijing Hubei outbreak (n=67)
(n=1890) (n=700)
Anxiety
M 3.26 342 262 358 F(3,3473) =8.65, p<0.001
SD 345 3.49 295 3.15
Depression
M 3.86 4.02 3.14 4.22 F(3,3473) =7.14,p<0.001
SD 4.25 4.20 3.54 4.12
Burnout
M 31.15 31.55 2855 28.85 F(3,3473)=7.37,p<0.001
S D 14.62 13.69 13.56 13.61

41-50, M =3.56, SD=13.60; for the group >51, M =3.48,
SD=3.91). The effect of working experience on anxiety
was also significant, F (3, 3473) =8.47, p<0.001. Health-
care workers with less than 5years of working experi-
ence had significantly lower anxiety scores (M=2.61,
SD=3.19) than those who had been practicing for
11-20years and 21-30years (for the group working for
11-20years, M=3.34, SD=3.40; for the group work-
ing for 21-30years, M=3.65, SD=3.69). Gender and
income had no significant effect on the anxiety scores
reported.

In terms of demographic differences in depression, sig-
nificant differences were found across age groups (F (3,
3473) =15.72, p<0.001) and groups with various lengths
of working experience (F (3, 3473) =8.62, p<0.001).
Healthcare workers under 30years old reported lower
depression scores than other age groups (for the group
below 30years old, M=2.98, SD=3.54; for the group
of 31-40, M =3.76, SD=4.04; for the group of 41-50,
M=4.43, SD=4.40; for the group above 51, M=3.90,
SD=4.76). Healthcare workers who had been prac-
ticing for less than 5years had significantly lower
depression scores than those who had been practic-
ing for 10 to 30years (for the group working less than
5years, M=3.11, SD=3.99; for the group working for
11-20years, M =3.90, SD=4.04; for the group working
for 21-30years, M=4.41, SD=4.41).

Healthcare workers differing in age groups and pro-
fessions reported significant differences in levels of
burnout (F (3, 3473) =3.91, p=0.008 and F (3, 3473)
=5.58, p=0.001, respectively). Healthcare workers in
the 31-40 and 41-50 age groups reported higher burn-
out scores than other age groups (for the group below
30years old, M=29.59, SD=14.02; for the 31-40 age
group, M =31.21, SD =14.31; for the 41-50 age group,
M=31.30, SD=13.91; and for the group above 51 years
old, M=29.13 SD=15.00). In addition, administrative

staff reported a lower level of burnout (M=27.62,
SD=14.96) than the other three professions (for doc-
tors, M=31.66, SD=13.40; for nurses, M =30.70,
SD=14.21; for medical technicians, M=230.65,
SD =14.80).

Group differences in symptoms for healthcare work-
ers with different exposure risks were also examined.
The group difference in anxiety was significant, F (3,
3473) =8.65, p<0.001. As displayed in Table 2, mem-
bers of medical teams in the small epidemic in Beijing
reported lower levels of anxiety compared with health-
care workers in the lower exposure risk group and
those in the higher exposure risk group.

The group differences in depression and burnout
were also significant and showed similar patterns (for
depression, F (3, 3473) =7.14, p<0.001; for burnout, F
(3, 3473) =7.37, p<0.001). Members of medical teams
in the small epidemic in Beijing reported lower depres-
sion scores and burnout compared with healthcare
workers in the lower exposure risk group and those in
the higher exposure risk group. The means and SDs of
depression and burnout of each group are shown in
Table 2.

Correlations among Main variables

The results of correlations among stressors, organiza-
tional support, social support, depression, anxiety, and
burnout are displayed in Table 3. The overall epidemic-
related job stressor scores were negatively correlated
with perceived organizational support (r=—0.40,
p<0.01) and social support (r=-0.39, p<0.01) and
positively correlated with depression (r=0.38, p<0.01),
anxiety (r=0.36, p<0.01) and burnout (r=0.54,
p<0.01). Both organizational support and social sup-
port had significant negative correlations with depres-
sion, anxiety, and burnout.
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Table 3 correlations among main variables
1 2 3 4 5 6 7 8 9
1.total score of epidemic-related job stressors 1
2.stressors related to infection prevention and 094" 1
control measures
3. high work load 068" 047" 1
4 infection anxiety 064" 047" 0317 1
5.0rganization support —40" —044"" —017" —0.19" 1
6.Social support -39 —043" —012" —0217 547 1
7.Depression 38" 038" 022" 021" —27" —33" 1
8 Anxiety 36" 036" 020" 023" —24" -317 84" 1
9.Burnout 54" 057" 026" 027" —52" —59” 48" 45" 1

Modeling testing

Hierarchical multiple regressions were run to exam-
ine the hypothesized models. Anxiety, depression, and
burnout were used as the dependent variable separately.
Demographic variables including gender, age, length of
working experience, and professions were put in the first
block of the regression as covariates; job exposure risk
(lower risk vs. higher risk) was put in the second block;
the frontline working experience in the outbreak stage of
COVID-19 was put in the third block; epidemic-related
job stressor was put next; social support and organi-
zational support were included in the fifth block, and
the interaction terms of job stressor and organizational
support and job stressor and social support were put in
the final block. All the variables had been standardized.
The results of hierarchical regressions are illustrated in
Table 4.

For the regression using anxiety as the dependent
variable, the whole model explained 17.5% of the vari-
ance in anxiety. The predictive effect of epidemic-related
job stressors was significant after controlling demo-
graphic variables, job exposure risk and frontline work-
ing experience in the outbreak stage, F (1, 3418) =469.03,
AR?=0.12, p<0.001. The effects of perceived organi-
zational support and social support were also signifi-
cant over the effect of job stressors, F (2, 3416) =74.26,
AR?=0.04, p<0.001. The predictive effect of interaction
terms was significant, F (2, 3414)=28.678, AR?=0.004,
p<0.001. In the final regression model, the signifi-
cant predictors were age (8=0.11, p<0.01), gender
(=0.04, p<0.01), epidemic-related job stressors
(=0.27, p<0.01), social support (8=—0.19, p<0.01),
and the interaction term of stressors and social support
(B=—0.05, p<0.01).

For the regression using depression as the depend-
ent variable, the model explained 19.3% of the variance.
The effect of job stressors was significant after con-
trolling demographic variables, job exposure risk and

frontline working experience in the outbreak stage, F
(1, 3418)=510.77, AR>=0.13, p<0.001. The predictive
effects of perceived organizational support and social
support were also significant over the effect of job stress-
ors, F (2, 3416)=93.98, AR?=0.05, p<0.001. The pre-
dictive effect of interaction terms was significant, F (2,
3414) =15.51, AR?=0.007, p<0.001. In the final regres-
sion, the significant predictors of depression included
gender (8=0.05, p<0.01), frontline working experience
in the Hubei outbreak ($=0.03, p<0.05), job stress-
ors (£=0.28, p<0.01), perceived organizational sup-
port (8=-0.06, p<0.01), social support (=-—0.19,
p<0.01), the interaction term of job stressors and social
support (=—0.06, p<0.01) and the interaction term
of job stressors and organizational support (8=—0.04,
p<0.05).

For the regression using burnout as the dependent var-
iable, the final model explained 51.4% of the variance in
burnout. The effect of job stressors was significant after
controlling demographic variables, job exposure risk,
and frontline working experience in the outbreak stage,
F (1, 3329) =1443.26, AR>=0.298, p<0.001. The pre-
dictive effects of perceived organizational support and
social support were also significant over the effect of
job stressors, F (2, 3327) =685.73, AR?=0.20, p<0.001.
The predictive effect of interaction terms was signifi-
cant, F (2, 3325)=9.34, AR2=O.OO3,p <0.001. In the final
regression, the significant predictors of burnout included
gender (8=0.05, p<0.01), the three dummy codes of
professions (Bs were —0.05, —0.05, 0.05, respectively,
ps<0.05), job stressors (8=0.33, p<0.01), perceived
organizational support (5=—0.37, p<0.01), social sup-
port (5=—0.21, p<0.01), and the interaction term of job
stressors and social support (8=0.04, p<0.01).

Simple slope testing for significant interaction effects
As indicated by the results of hierarchical multiple
regressions, the moderating effect of social support was
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significant in the relationships of job stressors-anxiety,
job stressors-depression, and job stressors-burnout; the
moderating effect of organizational support was sig-
nificant in the relationships of job stressors-depression.
Therefore, simple slope analyses were conducted to fur-
ther examine the significant moderating effects.

As shown in Fig. 2, the predictive effect of epidemic-
related job stressors on anxiety was more pronounced
among healthcare workers with a lower level of social
support. Similarly, the predictive effect of epidemic-
related job stressors on depression was greater among
healthcare workers with a lower level of social support
and organizational support (seen in Fig. 3). However, as
shown in Fig. 4, the predictive effect of epidemic-related
job stressors on burnout was less pronounced among
healthcare workers with a higher level of social support.
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members in the Hubei outbreak (Jan 2020 to April 2020)
did not exhibit significantly higher burnout or psycho-
logical symptoms. However, the well-being of healthcare
workers who did not participate in medical rescue dur-
ing the pandemic was reported to be relatively poorer.
This result is consistent with some research comparing
the mental health of frontline and second-line healthcare
workers [56, 57] but opposite to the results of others [39,
58, 59]. It might be that the frontline healthcare work-
ers had the opportunities to learn more about the virus
and disease, built greater efficacy when working with
top teams, received greater respect from the whole soci-
ety, and experienced the greater value of the job. In con-
trast, second-line healthcare workers reported a lower
level of organizational support, which might be a reason
for experiencing more psychological symptoms, includ-
ing anxiety and depression. Thus, it seems that frontline

Low Stessors

Standardized Anxiety
S
o

-1.2

High Stessors

—e— Low Social Support

---4--- High Social Support

Fig. 2 The relationship between stressors and anxiety at high and low levels of social support

Discussion
The present study aimed to investigate job stressors,
well-being, and burnout of Chinese healthcare workers
under regular epidemic prevention and control measures
and to examine the effects of epidemic-related stressors,
perceived social support, and organizational support on
well-being and burnout in this population. Healthcare
workers working in high exposure risk departments such
as COVID-19 wards and infectious disease departments
and those working in other low exposure risk depart-
ments were involved. The effects of previous frontline
working experience on current psychological well-being
were also examined.

The results revealed that medical team members of
the Beijing epidemic (in June 2020) reported the lowest
levels of burnout, depression, and anxiety. Medical team

working experience is not necessarily related to negative
long-term effects on mental health.

Several reasons could explain the low level of well-
being of healthcare workers with lower job exposure risk.
First, these healthcare workers were not familiar with
infection prevention and control measures in their pre-
vious work; therefore, they needed to make the greatest
effort to adapt to the new situation. Second, they face
the greatest uncertainty in daily work. The proportion
of patients with COVID-19 in their departments should
be smaller than those in departments such as respira-
tory medicine, infectious disease, and fever clinics. How-
ever, they need to be well prepared for minor probability
events. As inspired by the results, burnout and well-being
of healthcare workers with low-er-exposure risk jobs
should not be overlooked by organizations.
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Fig. 3 The relationship between stressors and depression at high and low levels of social and organizational support
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Fig. 4 The relationship between stressors and burnout at high and low levels of social support

In line with the rationale of the JD-R model, epidemic-
related job stressors, novel job demands in the period of
the COVID-19 pandemic, were positively associated with
anxiety, depression, and burnout. Therefore, Hypoth-
esis 1 was supported. In addition to work overload and
infection anxiety, which were important job stressors in
the outbreak period of COVID-19, stressors related to
regular infection prevention and control measures such
as discomfort caused by personal protection equipment,
perceived competence, and interpersonal stressors also
contributed to burnout, anxiety, and depression. This is
consistent with previous findings that hospital infection
prevention and control measures predicted burnout [60,
61]. Thus, it is crucial to notice these potential adverse
effects and take measures to help healthcare workers
cope with this novel job stressor.

Consistent with hypothesis 2, protective effects of
perceived social support and organizational support on
the well-being of healthcare workers were found. This is
in line with earlier research in which researchers found
that social and organizational support moderated the

relationship between work-related stress and negative
emotions [62], and both of those supports contributed to
better well-being, even during the COVID-19 pandemic
[63]. Although both support systems were considered
important job resources, previous research seldom exam-
ined their effects together. Our results indicated that
both social support and organizational support had inde-
pendent predictive effects on the well-being of health-
care workers, with social support seeming more closely
related to depression and anxiety and organizational sup-
port being more closely related to burnout.

In addition to the direct protective effect on well-
being, social support buffered the adverse effect of epi-
demic-related job stressors on anxiety and depression,
and organizational support buffered the effects of job
stressors on depression. These results were in line with
the JD-R model and supported hypothesis 3. However,
the role of social support in the relationship between
epidemic-related job stressors and burnout was contrary
to the JD-R model. That is, the effect of job stressors on
burnout was enhanced in healthcare workers with higher
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social support. The reversed buffering effect has also
been reported in previous research [64, 65]. Chisholm
et al. (1986) proposed that the buffering effect of social
support is highly selective [64]. Specifically, support from
people at the worksite is the most important to relieve
the effects of job stressors. It might be that social sup-
port, which was measured as the individual support sys-
tem, is not directly associated with the content of one’s
work and has relatively limited effectiveness on coping
with job stressors. When job stress is low, social support
might be more effective, whereas it is not as effective in
circumstances of high job stress.

The present study has practical implications for pro-
moting the occupational health of healthcare workers in
the post-pandemic period of COVID-19. First, health-
care workers with a higher risk of psychological problems
in this period were identified. Doctors, females, peo-
ple aged 30 to 50, and those who did not participate in
medical rescue during the outbreak period and working
in departments with lower exposure risk reported higher
levels of burnout, anxiety, and depression. Therefore,
their mental health needs should be more attended to.
Second, in addition to work overload and infection anxi-
ety, stressors related to epidemic prevention and control
had a significant effect on burnout and well-being. There-
fore, reducing this job stressor by simplifying the work
routine or assigning work responsibilities might be help-
ful. Third, in line with opinions of Chirico and Ferrari
(2021) [66], we argue that protective measures should be
implemented at the individual and organizational levels.
The individual social system is beneficial for their well-
being and reducing burnout. Therefore, healthcare work-
ers should be encouraged to identify their social support
system and seek support from their families and friends
under high work stress. It is also beneficial for individu-
als with religions to participate in spiritual activities
[67]. In the period of regular epidemic prevention and
control, support from the organization is particularly
important. Infection anxiety could be reduced if organi-
zations provide adequate personal protective equipment
and informative training about how to use them properly
[58]. It is also helpful to provide routine health surveil-
lance for healthcare workers [68]. Interpersonal stress-
ors related to infection and control measures could be
reduced in a supportive organizational climate [69, 70].

The findings of this study need to be considered within
several limitations. First, given that infection prevention
and control measures could be changed according to the
changing epidemic trend, a cross-sectional investigation
could not reflect the longitudinal change in job stressors
and well-being. It would be necessary to conduct a lon-
gitudinal study to explore the trajectories of job stress-
ors and the well-being of healthcare workers at different
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times with varying severities of the epidemic. Second,
this study measured the subjective perception of organi-
zational support; however, it did not investigate how
objective supportive measures taken by organizations
could influence burnout and the well-being of health-
care workers. Including objective supportive measures
in future studies could be helpful to clarify the effects of
objective support and perceived support and would have
greater practical implications for the provision of sup-
portive measures.

Conclusions

The results of the present study confirmed the adverse
effect of epidemic-related job stressors on predicting
burnout, depression, and anxiety symptoms in healthcare
workers during the post-pandemic period under regular
epidemic prevention and control measures. It has illus-
trated the important protective effects of social support
and organizational support to buffer the negative effect of
work-related stressors. Managers should be more aware
of psychological conditions among healthcare workers
under the impact of COVID-19 infection prevention and
control measures, take steps to reduce epidemic-related
stressors, and provide external support to reduce anxiety,
depression, and burnout among healthcare workers.

Acknowledgements
Not applicable.

Authors’ contributions

Conceptualization and methodology: TZ, QW; validation, QW; conceptualiza-
tion: XZ; methodology: DH; editing: YZ; data-collection CX, CW, SS, ZW, YL, LZ,
TT, SL. All authors read and approved the final manuscript.

Funding
None.

Availability of data and materials

The datasets used and analyzed during the current study are available from
the corresponding author on reasonable request. The data is not available
publicly because the authors want to know who are interested in this study
and why during the private communication.

Declarations

Ethics approval and consent to participate

All included patients gave their oral and written informed consent. The study
was approved by the Institutional Review Board of Beijing Anding Hospital
(#2020-85). All methods were performed in accordance with the relevant
guidelines and regulations.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests”in this section.

Author details

'Department of Medical Psychology, School of Health Humanities, Peking Uni-
versity, No.38 Xueyuan Road, Haidian District, Beijing 100191, China. 2Beijing
Hospitals Authority, No.70 Zaolingian Road, Xicheng District, Beijing 100053,



Zhou et al. BMC Health Services Research (2022) 22:284

China. *Beijing Anding Hospital of Capital Medical University, No.5 Ankang
Hutong, Deshengmenwai Street, Xicheng District, Beijing 100088, China. *New
York Psychoanalytic Society & Insititute, New York, USA.

Received: 7 June 2021 Accepted: 8 February 2022
Published online: 02 March 2022

References

1. Xie J,Tong Z, Guan X, et al. Critical care crisis and some recommenda-
tions during the COVID-19 epidemic in China. Intensive Care Med.
2020;46(5):837-40. https://doi.org/10.1007/500134-020-05979-7.

2. Lancee WJ, Maunder RG, Goldbloom DS. Prevalence of psychiatric dis-
orders among Toronto hospital workers one to two years after the SARS
outbreak. Psychiatr Serv. 2008;59(1):91-5. https://doi.org/10.1176/appi.ps.
59.1.91.

3. Pablo G, Serrano JV, Catalan A, et al. Impact of coronavirus syndromes
on physical and mental health of health care workers: systematic review
and meta-analysis. J Affect Disord. 2020;275. https://doi.org/10.1016/jjad.
2020.06.022.

4. Gorini A, Fiabane E, Sommaruga M, et al. Mental health and risk percep-
tion among Italian healthcare workers during the second month of the
Covid-19 pandemic. Arch Psychiatr Nurs. 2020;34(6):537-44. https://doi.
0rg/10.1016/j.apnu.2020.10.007.

5. Huang JZ Han MF, Luo TD, et al. Mental health survey of medical staff in
a tertiary infectious disease hospital for COVID-19. Zhonghua Lao Dong
Wei Sheng Zhi Ye Bing Za Zhi. 2020;38(3):192-5. https://doi.org/10.3760/
cma.j.cn121094-20200219-00063.

6. Zhao X, ZhangT, Li B, et al. Job-related factors associated with changes
in sleep quality among healthcare workers screening for 2019 novel coro-
navirus infection: a longitudinal study. Sleep Med. 2020;75:21-6. https://
doi.org/10.1016/j.sleep.2020.07.027.

7. Chirico F, Ferrari G, Nucera G, Szarpak L, Crescenzo P, llesanmi O. Preva-
lence of anxiety, depression, burnout syndrome, and mental health disor-
ders among healthcare workers during the COVID-19 pandemic: a rapid
umbrella review of systematic reviews. J Health Soc Sci. 2021;6(2):209-20.
https://doi.org/10.19204/2021/prvl7.

8. Magnavita N, Chirico F, Garbarino S, Bragazzi NL, Santacroce E, Zaffina
S. SARS/MERS/SARS-CoV-2 outbreaks and burnout syndrome among
healthcare workers. An umbrella systematic review. Int J Environ Res
Public Health. 2021;18(8):4361. https://doi.org/10.3390/ijerph18084361.

9. Chirico F, Nucera G. Tribute to healthcare operators threatened by COVID-
19 pandemic. J Health Soc Sci. 2020;5(2):165-8. https://doi.org/10.19204/
2020/trbt1.

10. Martinez-Lépez JA, Lazaro-Pérez C, Gdmez-Galén J, Fernandez-Martinez
M. Psychological impact of COVID-19 emergency on health profession-
als: burnout incidence at the Most critical period in Spain. J Clin Med.
2020;9:3029. https://doi.org/10.3390/jcm9093029.

11. Lazaro-Pérez C, Martinez-Lopez JA, Gomez-Galan J, Lépez-Meneses E.
Anxiety about the risk of death of their patients in health professionals
in Spain: analysis at the peak of the COVID-19 pandemic. Int J Environ
Res Public Health. 2020;17:5938. https://doi.org/10.3390/ijerph1716
5938.

12. Babore A, Lombardi L, Viceconti ML, et al. Psychological effects of the
COVID-2019 pandemic: perceived stress and coping strategies among
healthcare professionals. Psychiatry Res. 2020,293:113366. https://doi.org/
10.1016/j.psychres.2020.113366.

13. CaiH, TuB, Ma J, et al. Psychological impact and coping strategies of
frontline medical staff in Hunan between January and march 2020
during the outbreak of coronavirus disease 2019 (COVID-19) in Hubei,
China. Med Sci Monit. 2020;26:924171. https://doi.org/10.12659/msm.
924171.

14. Lal A, Tharyan A, Tharyan P.The prevalence, determinants and the role
of empathy and religious or spiritual beliefs on job stress, job satis-
faction, coping, burnout, and mental health in medical and surgical
faculty of a teaching hospital: a cross-sectional survey. Rev Med Intern.
2020;41(4):232-40. https://doi.org/10.1016/j.revmed.2019.12.005.

15. Shanafelt T, Ripp J, Trockel M. Understanding and addressing sources of
anxiety among health care professionals during the COVID-19 pandemic.
JAMA. 2020;323(21):2133-4. https://doi.org/10.1001/jama.2020.5893.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

Page 14 of 15

. Sonnentag S. The recovery paradox: portraying the complex interplay

between job stressors, lack of recovery, and poor well-being. Res
Organ Behav. 2018. https://doi.org/10.1016/j.ri0b.2018.11.002.

. Maunder RG, Lancee WJ, Rourke S, et al. Factors associated with

the psychological impact of severe acute respiratory syndrome

on nurses and other hospital workers in Toronto. Psychosom Med.
2004;66(6):938-42. https://doi.org/10.1097/01.psy.0000145673.84698.
18.

. Taylor S, Asmundson G. Life in a postpandemic world: what to expect

of anxiety-related conditions and their treatment. J Anxiety Disord.
2020;72:102231. https://doi.org/10.1016/j,janxdis.2020.102231.

. Krystal JH, Alvarado J, Ball SA, et al. Mobilizing an institutional sup-

portive response for healthcare workers and other staff in the context
of COVID-19: the Yale experience. Gen Hosp Psychiatry. 2021,68:12-8.
https://doi.org/10.1016/j.genhosppsych.2020.11.005.

Bakker AB, Demerouti E, Taris TW, et al. A multigroup analysis of the
job demands-resources model in four home care. Int J Stress Manag.
2003;10(1):16-38. https://doi.org/10.1037/1072-5245.10.1.16.

Van Vegchel N, de Jonge J, Landsbergis PA. Occupational stress in
(inter)action: the interplay between job demands and job resources. J
Organ Behav. 2005;26(5):535-60. https://doi.org/10.1002/job.327.

De Jonge J, Le Blanc PM, Peeters MC. Emotional job demands and the
role of matching job resources: a cross-sectional survey study among
health care workers. Int J Nurs Stud. 2008;45(10):1460-9. https://doi.
org/10.1016/j.ijnurstu.2007.11.002.

Bakker AB, Demerouti E. The job demands-resources model: state of
the art. J Manag Psychol. 2007. https://doi.org/10.1108/0268394071
0733115.

Hu Q, Schaufeli WB, Taris TW. The job demands-resources model: an
analysis of additive and joint effects of demands and resources. J Vocat
Behav. 2011;79(1):181-90. https://doi.org/10.1016/j.jvb.2010.12.009.
Brauchli R, Jenny GJ, Fillemann D, et al. Towards a job demands-
resources health model: empirical testing with generalizable indicators
of job demands, job resources, and comprehensive health outcomes.
Biomed Res Int. 2015;2015:959621. https://doi.org/10.1155/2015/959621.
Psychiatrist M, Naserbakht MM, Psychology B, et al. Healthcare providers
experience of working during the COVID-19 pandemic: a qualitative
study. Am J Infect Control. 2020. https://doi.org/10.1016/j.ajic.2020.10.
001.

Bearman G, Hota SS, Haessler SD. Physician burnout and healthcare
epidemiology: dual implications worthy of greater scrutiny. Infect Control
Hosp Epidemiol. 2020;41(2):250-1. https://doi.org/10.1017/ice.2019.348.
ZhouT,Wang Q Wang Y, et al. Development of epidemic-related job
stressors scale for healthcare workers in the period of COVID-19 regular
prevention and control. Unpublished manuscript 2021.

Bakker AB, Demerouti E, Euwema MC. Job resources buffer the impact
of job demands on burnout. J Occup Health Psychol. 2005;10(2):170.
https://doi.org/10.1037/1076-8998.10.2.170.

Muller AE, Hafstad EV, Himmels JPW, et al. The mental health impact of
the covid-19 pandemic on healthcare workers, and interventions to help
them: a rapid systematic review. Psychiatry Res. 2020,293:113441. https://
doi.org/10.1016/j.psychres.2020.113441.

Gleason F, Malone E, Wood L, et al. The job demands-resources model
as a framework to identify factors associated with burnout in surgical
residents. J Surg Res. 2020;247:121-7. https://doi.org/10.1016/j,j55.2019.
10.034.

Arafa A, Mohammed Z, Mahmoud O, et al. Depressed, anxious, and
stressed: what have healthcare workers on the frontlines in Egypt and
Saudi Arabia experienced during the COVID-19 pandemic? J Affect
Disord. 2021,278:365-71. https://doi.org/10.1016/j.jad.2020.09.080.

Fong LHN, Chui PMW, Cheong ISC, et al. Moderating effects of social
support on job stress and turnover intentions. J Hosp Mark Manag.
2018;27(7):795-810.

Chan AO, Huak CY. Psychological impact of the 2003 severe acute
respiratory syndrome outbreak on health care workers in a medium

size regional general hospital in Singapore. Occup Med (Lond).
2004;54(3):190-6. https://doi.org/10.1093/occmed/kgh027.

Marjanovic Z, Greenglass ER, Coffey S. The relevance of psychosocial
variables and working conditions in predicting nurses' coping strategies
during the SARS crisis: an online questionnaire survey. Int J Nurs Stud.
2007;44(6):991-8. https://doi.org/10.1016/j.ijnurstu.2006.02.012.


https://doi.org/10.1007/s00134-020-05979-7
https://doi.org/10.1176/appi.ps.59.1.91
https://doi.org/10.1176/appi.ps.59.1.91
https://doi.org/10.1016/j.jad.2020.06.022
https://doi.org/10.1016/j.jad.2020.06.022
https://doi.org/10.1016/j.apnu.2020.10.007
https://doi.org/10.1016/j.apnu.2020.10.007
https://doi.org/10.3760/cma.j.cn121094-20200219-00063
https://doi.org/10.3760/cma.j.cn121094-20200219-00063
https://doi.org/10.1016/j.sleep.2020.07.027
https://doi.org/10.1016/j.sleep.2020.07.027
https://doi.org/10.19204/2021/prvl7
https://doi.org/10.3390/ijerph18084361
https://doi.org/10.19204/2020/trbt1
https://doi.org/10.19204/2020/trbt1
https://doi.org/10.3390/jcm9093029
https://doi.org/10.3390/ijerph17165938
https://doi.org/10.3390/ijerph17165938
https://doi.org/10.1016/j.psychres.2020.113366
https://doi.org/10.1016/j.psychres.2020.113366
https://doi.org/10.12659/msm.924171
https://doi.org/10.12659/msm.924171
https://doi.org/10.1016/j.revmed.2019.12.005
https://doi.org/10.1001/jama.2020.5893
https://doi.org/10.1016/j.riob.2018.11.002
https://doi.org/10.1097/01.psy.0000145673.84698.18
https://doi.org/10.1097/01.psy.0000145673.84698.18
https://doi.org/10.1016/j.janxdis.2020.102231
https://doi.org/10.1016/j.genhosppsych.2020.11.005
https://doi.org/10.1037/1072-5245.10.1.16
https://doi.org/10.1002/job.327
https://doi.org/10.1016/j.ijnurstu.2007.11.002
https://doi.org/10.1016/j.ijnurstu.2007.11.002
https://doi.org/10.1108/02683940710733115
https://doi.org/10.1108/02683940710733115
https://doi.org/10.1016/j.jvb.2010.12.009
https://doi.org/10.1155/2015/959621
https://doi.org/10.1016/j.ajic.2020.10.001
https://doi.org/10.1016/j.ajic.2020.10.001
https://doi.org/10.1017/ice.2019.348
https://doi.org/10.1037/1076-8998.10.2.170
https://doi.org/10.1016/j.psychres.2020.113441
https://doi.org/10.1016/j.psychres.2020.113441
https://doi.org/10.1016/j.jss.2019.10.034
https://doi.org/10.1016/j.jss.2019.10.034
https://doi.org/10.1016/j.jad.2020.09.080
https://doi.org/10.1093/occmed/kqh027
https://doi.org/10.1016/j.ijnurstu.2006.02.012

Zhou et al. BMC Health Services Research (2022) 22:284

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

52.

53.

54.

55.

56.

Maunder R, Hunter J, Vincent L, et al. The immediate psychological and
occupational impact of the 2003 SARS outbreak in a teaching hospital.
CMAJ. 2003;168(10):1245-51.

Maunder RG, Leszcz M, Savage D, et al. Applying the lessons of SARS

to pandemic influenza: an evidence-based approach to mitigating

the stress experienced by healthcare workers. Can J Public Health.
2008;99(6):486-8. https://doi.org/10.1007/BF03403782.

Coté K, Lauzier M, Stinglhamber F. The relationship between presentee-
ism and job satisfaction: a mediated moderation model using work
engagement and perceived organizational support. Eur Manag J. 2020.
https://doi.org/10.1016/j.em;j.2020.09.001.

Zhang WR, Wang K, Yin L, et al. Mental health and psychosocial problems
of medical health workers during the COVID-19 epidemic in China. Psy-
chother Psychosom. 2020;89(4):242-50. https://doi.org/10.1159/00050
7639.

Riggle RJ, Edmondson DR, Hansen JD. A meta-analysis of the relationship
between perceived organizational support and job outcomes: 20 years of
research. J Bus Res. 2009;62(10):1027-30. https://doi.org/10.1016/j.jbusr
€5.2008.05.003.

Zimet GD, Dahlem NW, Zimet SG, et al. The multidimensional scale of
perceived social support. J Pers Assess. 1988;52(1):30-41. https://doi.org/
10.1207/515327752jpa5201_2.

Chou KL. Assessing Chinese adolescents'social support: the multidi-
mensional scale of perceived social support. Personal Individ Differ.
2000;28(2):299-307. https://doi.org/10.1016/5S0191-8869(99)00098-7.
Eisenberger R, Huntington R, Hutchison S, et al. Perceived organizational
support. J Appl Psychol. 1986;71(3):500-7. https://doi.org/10.1037/0021-
9010.71.3.500.

Ling-Wenquan YH. Perceived organizational support (POS) of the
employees. Acta Psychol Sin. 2006;38(02):281-7.

Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression
severity measure. J Gen Intern Med. 2001;16(9):606—13. https://doi.org/
10.1046/.1525-1497.2001.016009606.X.

Wang W, Bian Q, Zhao Y, et al. Reliability and validity of the Chinese ver-
sion of the patient health questionnaire (PHQ-9) in the general popula-
tion. Gen Hosp Psychiatry. 2014,36(5):539-44. https://doi.org/10.1016/j.
genhosppsych.2014.05.021.

Spitzer RL, Kroenke K, Williams JBW, et al. A brief measure for assess-

ing generalized anxiety disorder: the GAD-7. Arch Intern Med.
2006;166(10):1092-7. https://doi.org/10.1001/archinte.166.10.1092.

He X, Li C, Qian J, et al. Reliability and validity of a generalized anxiety
disorder scale in general hospital outpatients. Shanghai Arch Psychiatry.
2010;22(4):200-3. https://doi.org/10.3969/j.issn.1002-0829.2010.04.002.
Plummer F, Manea L, Trepel D, et al. Screening for anxiety disorders with
the GAD-7 and GAD-2: a systematic review and diagnostic metaanalysis.
Gen Hosp Psychiatry. 2016;39:24-31. https://doi.org/10.1016/j.genho
sppsych.2015.11.005.

Zeng QZ, He YL, Liu H, et al. Reliability and validity of Chinese version of
the generalized anxiety disorder 7-item (GAD-7) scale in screening anxi-
ety disorders in outpatients from traditional Chinese internal department.
Chin Ment Health J. 2013;27(3):163-8.

. Bria M, Spanu F, Baban A, et al. Maslach burnout inventory — general survey:

factorial validity and invariance among Romanian healthcare professionals.
Burn Res. 2014;1(3):103-11. https://doi.org/10.1016/j.burn.2014.09.001.
Choi YG, Choi BJ, Park TH, et al. A study on the characteristics of Maslach
burnout inventory-general survey (MBI-GS) of workers in one electron-
ics company. Ann Occup Environ Med. 2019;31:e29. https://doi.org/10.
35371/a0em.2019.31.e29.

Ding Y, Qu J, Yu X, et al. The mediating effects of burnout on the relation-
ship between anxiety symptoms and occupational stress among com-
munity healthcare Workers in China: a cross-sectional study. PLoS One.
2014,9(9):107130. https://doi.org/10.1371/journal.pone.0107130.

Wang Y, Chang Y, Fu J, et al. Work-family conflict and burnout among Chi-
nese female nurses: the mediating effect of psychological capital. BMC
Public Health. 2012;12(1):915. https://doi.org/10.1186/1471-2458-12-915.
Wu'S, Li H, Zhu W, et al. Effect of work stressors, personal strain, and cop-
ing resources on burnout in Chinese medical professionals: a structural
equation model. Ind Health. 2012;50:279-87. https://doi.org/10.2486/
indhealth.MS1250.

Murphy J, Spikol E, McBride O, et al. The psychological wellbeing of
frontline workers in the United Kingdom during the COVID-19 pandemic:

Page 15 of 15

first and second wave findings from the COVID-19 psychological research
consortium (C19PRC) Study 2020.

57. ZhouY,Wang W, Sun', et al. The prevalence and risk factors for psy-
chological disturbances of frontline medical staff in China under the
COVID-19 epidemic: workload should be concerned. J Affect Disord.
2020;277:510-4. https://doi.org/10.1016/}.,jad.2020.08.059.

58. Cag, Erdem H, Gormez A, et al. Anxiety among front-line health-care work-
ers supporting patients with COVID-19: a global survey. Gen Hosp Psychiatry.
2020,68:90-6. https.//doi.org/10.1016/j.genhosppsych.2020.12.010.

59. Tan BYQ, Kanneganti A, Lim LJH, et al. Burnout and associated factors
among health Care Workers in Singapore during the COVID-19 pan-
demic. J Am Med Dir Assoc. 2020;21(12):1751-8.e1755. https://doi.org/10.
1016/jjamda.2020.09.035.

60. Hu D, Kong, Li W, et al. Frontline nurses' burnout, anxiety, depression,
and fear statuses and their associated factors during the COVID-19
outbreak in Wuhan, China: a large-scale cross-sectional study. Eclinical-
Medicine. 2020;24:100424. https://doi.org/10.1016/j.eclinm.2020.100424.

61. Norful AA, Rosenfeld A, Schroeder K, et al. Primary drivers and psycho-
logical manifestations of stress in frontline healthcare workforce during
the initial COVID-19 outbreak in the United States. Gen Hosp Psychiatry.
2021;69:20-6. https://doi.org/10.1016/j.genhosppsych.2021.01.001.

62. George JM, Reed TF, Ballard KA, et al. Contact with AIDS patients as a
source of work-related distress: effects of organizational and social sup-
port. Acad Manag J. 1993;36(1):157-71.

63. White RG, Van Der Boor C. Impact of the COVID-19 pandemic and initial
period of lockdown on the mental health and well-being of adults in the
UK. BJPsych Open. 2020;6(5):e90. https://doi.org/10.1192/bjo.2020.79.

64. Chisholm RF, Kasl SV, Mueller L. The effects of social support on nuclear
worker responses to the three Mile Island accident. J Occup Behav.
1986;7:179-94.

65. BeehrTA, King LA, King DW. Social support and occupational stress:
talking to supervisors. J Vocat Behav. 1990;36(1):61-81. https://doi.org/10.
1016/0001-8791(90)90015-T.

66. Chirico F, Ferrari G. Role of the workplace in implementing mental health
interventions for high-risk groups among the working age population
after the COVID-19 pandemic. J Health Soc Sci. 2021;6(2):145-50. https://
doi.org/10.19204/2021/rIft1.

67. Chirico F. Spirituality to cope with COVID-19 pandemic, climate change
and future global challenges. J Health Soc Sci. 2021;6(2):151-8. https://
doi.org/10.19204/2021/sprt2.

68. Chirico F, Magnavita N. The crucial role of occupational health surveil-
lance for health-care workers during the COVID-19 pandemic. Workplace
Health Saf. 2021;69(1):5-6. https://doi.org/10.1177/2165079920950161.

69. Haq IU. The impact of interpersonal conflict on job outcomes: mediat-
ing role of perception of organizational politics. Proc Soc Behav Sci.
2011;25:287-310. https://doi.org/10.1016/j.sbspro.2011.10.549.

70. Tkalac VA. The impact of employee engagement, organisational support
and employer branding on internal communication satisfaction. Public
Relat Rev. 2021,47(1):102009. https://doi.org/10.1016/j.pubrev.2021.102009.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC



https://doi.org/10.1007/BF03403782
https://doi.org/10.1016/j.emj.2020.09.001
https://doi.org/10.1159/000507639
https://doi.org/10.1159/000507639
https://doi.org/10.1016/j.jbusres.2008.05.003
https://doi.org/10.1016/j.jbusres.2008.05.003
https://doi.org/10.1207/s15327752jpa5201_2
https://doi.org/10.1207/s15327752jpa5201_2
https://doi.org/10.1016/S0191-8869(99)00098-7
https://doi.org/10.1037/0021-9010.71.3.500
https://doi.org/10.1037/0021-9010.71.3.500
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1016/j.genhosppsych.2014.05.021
https://doi.org/10.1016/j.genhosppsych.2014.05.021
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.3969/j.issn.1002-0829.2010.04.002
https://doi.org/10.1016/j.genhosppsych.2015.11.005
https://doi.org/10.1016/j.genhosppsych.2015.11.005
https://doi.org/10.1016/j.burn.2014.09.001
https://doi.org/10.35371/aoem.2019.31.e29
https://doi.org/10.35371/aoem.2019.31.e29
https://doi.org/10.1371/journal.pone.0107130
https://doi.org/10.1186/1471-2458-12-915
https://doi.org/10.2486/indhealth.MS1250
https://doi.org/10.2486/indhealth.MS1250
https://doi.org/10.1016/j.jad.2020.08.059
https://doi.org/10.1016/j.genhosppsych.2020.12.010
https://doi.org/10.1016/j.jamda.2020.09.035
https://doi.org/10.1016/j.jamda.2020.09.035
https://doi.org/10.1016/j.eclinm.2020.100424
https://doi.org/10.1016/j.genhosppsych.2021.01.001
https://doi.org/10.1192/bjo.2020.79
https://doi.org/10.1016/0001-8791(90)90015-T
https://doi.org/10.1016/0001-8791(90)90015-T
https://doi.org/10.19204/2021/rlft1
https://doi.org/10.19204/2021/rlft1
https://doi.org/10.19204/2021/sprt2
https://doi.org/10.19204/2021/sprt2
https://doi.org/10.1177/2165079920950161
https://doi.org/10.1016/j.sbspro.2011.10.549
https://doi.org/10.1016/j.pubrev.2021.102009

	Burnout and well-being of healthcare workers in the post-pandemic period of COVID-19: a perspective from the job demands-resources model
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Introduction
	Job-related stress and psychological impact of COVID-19 on healthcare workers
	Job demands-resources model (JD-R)
	Job demands
	Job resources
	Overview of the present study

	Materials and methods
	Participants
	Measures
	The epidemic-related job stressors scale
	The multidimensional scale of perceived social support
	The perceived organizational support scale
	PHQ-9
	Gad-7
	MBI-GS

	Procedures
	Data analysis

	Results
	Characteristics of the study sample and epidemic-related job stressors
	Psychological symptoms of healthcare workers
	Correlations among Main variables
	Modeling testing
	Simple slope testing for significant interaction effects

	Discussion
	Conclusions
	Acknowledgements
	References


