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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 
first country in which the COVID-19 outbreak occurred, 
China had effectively brought the epidemic under con-
trol by June 2020 and entered the post-pandemic period. 
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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 

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 

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 20 years 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 61 years old, 
with an average age of 36.59 years old (SD = 8.17). 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 

Fig. 1 The hypothesized model on associations among epidemic job stressors, organizational support, social support and wellbeing for healthcare 
workers
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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 

(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 

Table 1 Demographic characteristics of participants

Note. Average annual income of employed persons in urban area of China in 2019 = 90.5 k CNY. (http:// data. stats. gov. cn)

Lower exposure risk 
group (n = 1890)

Higher exposure risk 
group (n = 820)

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

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

Gender

 Male 459 (24.3%) 135 (16.5%) 143 (20.4%) 23 (34.3%)

 Female 1431 (75.7%) 685 (83.5%) 557 (79.6%) 44 (65.7%)

Age

  < 30 y 308 (16.3%) 200 (24.4%) 188 (26.9%) 8 (11.9%)

 30–40 y 869 (46.0%) 444 (54.1%) 402 (57.4%) 39 (58.2)

 41–50 y 500 (26.5%) 158 (19.3%) 103 (14.7%) 17 (25.4%)

  > 50 y 213 (11.2%) 18 (2.2%) 7 (1%) 3 (4.5%)

M 38.33 34.75 33.92 37.52

SD 8.70 7.36 6.27 7.68

Professions

 Doctors 480 (25.4%) 252 (31.1%) 80 (11.4%) 17 (25.4%)

 Nurses 676 (35.8%) 503 (62.1%) 567 (81%) 48 (71.6%)

 Medical technicians 483 (25.7%) 51 (6.3%) 45 (6.4%) 1 (1.5%)

 Administrative staff 251 (13.3%) 4 (0.5%) 8 (1.1%) 1 (1.5%)

Length of working experience

  < 5 y 239 (12.9%) 148 (18.2%) 81 (11.6%) 3 (4.5%)

 5–10 y 440 (23.8%) 248 (30.5%) 270 (38.8%) 18 (26.9%)

 11–20 y 603 (32.7%) 286 (35.1%) 264 (37.9%) 31 (46.3%)

 21–30 y 386 (20.9%) 108 (13.3%) 77 (11.1%) 12 (17.9%)

  > 30 y 178 (9.6%) 24 (2.9%) 4 (0.6%) 3 (4.5%)

M 15.86 12.26 11.92 15.37

SD 9.93 7.95 6.70 8.24

Marriage

 Unmarried 276 (14.6%) 242 (29.5%) 241 (34.0%) 15 (22.4%)

 Married 1545 (81.7%) 551 (67.2%) 439 (61.9%) 50 (74.6%)

 Divorced 66 (3.5%) 26 (3.2%) 27 (3.8%) 2 (3.0%)

 Other 3 (0.2%) 1 (0.1%) 2 (0.3%) 0 (0%)

Annual income (CNY)

  < 200 k 1223 (64.7%) 561 (68.4%) 449 (64.1%) 41 (61.2%)

 200–300 k 602 (31.9%) 244 (29.8%) 241 (34.4%) 22 (32.8%)

 300–500 k 57 (3%) 13 (1.6%) 9 (1.3%) 3 (4.5%)

 >500 k 8 (0.4%) 2 (0.2%) 1 (0.1%) 1 (1.5%)

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 α 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 

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 α 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 α 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 α 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 α 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 αs 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 

yielded a significant difference across professions, F (3, 
3473) = 13.12, p < 0.001. Specifically, doctors (M = 37.09, 
SD = 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, 
SD = 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 
30 years 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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41–50, M = 3.56, SD = 3.60; 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 5 years of working experi-
ence had significantly lower anxiety scores (M = 2.61, 
SD = 3.19) than those who had been practicing for 
11–20 years and 21–30 years (for the group working for 
11–20 years, M = 3.34, SD = 3.40; for the group work-
ing for 21–30 years, 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 30 years old reported lower 
depression scores than other age groups (for the group 
below 30 years 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 5 years had significantly lower 
depression scores than those who had been practic-
ing for 10 to 30 years (for the group working less than 
5 years, M = 3.11, SD = 3.99; for the group working for 
11–20 years, M = 3.90, SD = 4.04; for the group working 
for 21–30 years, 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 
30 years 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 = 30.65, 
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.

Table 2 Psychological symptoms of healthcare workers

Lower exposure 
risk group 
(n = 1890)

Higher exposure 
risk group (n = 820)

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

Medical team members in 
Hubei outbreak (n = 67)

Statistics

Anxiety

 M 3.26 3.42 2.62 3.58 F (3, 3473) =8.65, p < 0.001

  SD 3.45 3.49 2.95 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 28.55 28.85 F (3, 3473) =7.37, p < 0.001

S D 14.62 13.69 13.56 13.61
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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, 
ΔR2 = 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, 
ΔR2 = 0.04, p < 0.001. The predictive effect of interaction 
terms was significant, F (2, 3414) = 8.678, ΔR2 = 0.004, 
p < 0.001. In the final regression model, the signifi-
cant predictors were age (β = 0.11, p < 0.01), gender 
(β = 0.04, p < 0.01), epidemic-related job stressors 
(β = 0.27, p < 0.01), social support (β = − 0.19, p < 0.01), 
and the interaction term of stressors and social support 
(β = − 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, ΔR2 = 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, ΔR2 = 0.05, p < 0.001. The pre-
dictive effect of interaction terms was significant, F (2, 
3414) = 15.51, ΔR2 = 0.007, p < 0.001. In the final regres-
sion, the significant predictors of depression included 
gender (β = 0.05, p < 0.01), frontline working experience 
in the Hubei outbreak (β = 0.03, p < 0.05), job stress-
ors (β = 0.28, p < 0.01), perceived organizational sup-
port (β = − 0.06, p < 0.01), social support (β = − 0.19, 
p < 0.01), the interaction term of job stressors and social 
support (β = − 0.06, p < 0.01) and the interaction term 
of job stressors and organizational support (β = − 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, ΔR2 = 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, ΔR2 = 0.20, p < 0.001. 
The predictive effect of interaction terms was signifi-
cant, F (2, 3325) = 9.34, ΔR2 = 0.003, p < 0.001. In the final 
regression, the significant predictors of burnout included 
gender (β = 0.05, p < 0.01), the three dummy codes of 
professions (βs were − 0.05, − 0.05, 0.05, respectively, 
ps < 0.05), job stressors (β = 0.33, p < 0.01), perceived 
organizational support (β = − 0.37, p < 0.01), social sup-
port (β = − 0.21, p < 0.01), and the interaction term of job 
stressors and social support (β = 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 

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 
control measures

0.94** 1

3. high work load 0.68** 0.47** 1

4.infection anxiety 0.64** 0.47** 0.31** 1

5.Organization support −.40** −0.44** −0.17** −0.19** 1

6.Social support −.39** − 0.43** − 0.12** − 0.21** .54** 1

7.Depression .38** 0.38** 0.22** 0.21** −.27** −.33** 1

8.Anxiety .36** 0.36** 0.20** 0.23** −.24** −.31** .84** 1

9.Burnout .54** 0.57** 0.26** 0.27** −.52** −.59** .48** .45** 1
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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.

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 

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 

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.

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

Fig. 3 The relationship between stressors and depression at high and low levels of social and organizational support

Fig. 4 The relationship between stressors and burnout at high and low levels of social support
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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 

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.
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