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The outbreak of COVID-19 epidemic has increased work demands for medical staff
and has a certain impact on their mental health. The present study aimed to examine
the role of perceived stress and social support in explaining the association between
the occupational stressors and three mental health symptoms (i.e., anxiety, depression,
and insomnia) of frontline medical staff. Five hundred twenty five frontline medical
staff were investigated online after the outbreak of the COVID-19 (16 February,
2020–2 March, 2020) in China. The results found that the prevalence of anxiety,
depression, and insomnia among frontline medical staff were 39.8, 29.9, and 37.9%,
respectively. Occupational stressors were associated with anxiety, depression, and
insomnia symptoms. Perceived stress significantly mediated this link. Social support
moderated the second half of the indirect effect of occupational stressors on anxiety
and depression symptoms. Under the epidemic situation of COVID-19, for frontline
medical staff, high perceived stress and low social support may increase vulnerability
for mental health symptoms triggered by occupational stressors. Thus, improving the
social support and promoting the cognitive reappraisal of perceived stress may help to
maintain mental health among medical staff.

Keywords: COVID-19, frontline medical staff, occupational stressors, perceived stress, social support, anxiety,
depression, insomnia
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INTRODUCTION

The World Health Organization (WHO) has declared the
outbreak of coronavirus disease 2019 (COVID-19) a pandemic.
The COVID-19 virus has spread in more than 220 countries,
5.9 million people have died of COVID-19 and more than
430 million have been infected by the end of 25 February, 2022
(WHO, 2022). In addition to many deleterious physical health
impacts, COVID-19 has had dire consequences on the mental
health of the world population (Reskati et al., 2021). Existing
research has suggested that the psychosocial effects of COVID-
19 are, most of the time, greater and more prolonged than
its physical symptoms (Allsopp et al., 2019). This is especially
evident for COVID-19 frontline medical staff who have worked
tirelessly to mitigate its propagation.

Multiple studies have demonstrated that the elevation of
work demands and the necessity to engage in greater and
highly stressful work responsibilities have significant negative
consequences on the mental health of frontline COVID-19
medical staff (Sanghera et al., 2020; Zaka et al., 2020; Bizri
et al., 2021). However, several studies have also indicated that
higher occupational demands do not always trigger mental
health symptoms (Wang and Wang, 2019). Such observation
has led to the recognition that the association between
occupational stressors and mental health symptoms might be
indirect. A dearth of research remains regarding resources
that can mitigate the harmful effects of occupational stressors.
Thus, the current study seeks to investigate the relationship
between occupational stressors and mental health symptoms (i.e.,
depression, anxiety, and insomnia) of frontline medical staff at
the peak of COVID-19 epidemic.

Social support is an essential social factor that can mitigate
the negative effects of stress. Social support is associated with
higher levels of positive mood, fewer health complaints, lower
depressive symptoms, minimal sleep problems, and higher life
satisfaction (Chen et al., 2009; Xiao et al., 2020). In this study, we
focus specifically on whether social support can buffer the impact
of occupational demands or stress on depression, anxiety, and
insomnia symptoms respectively.

Therefore, the purpose of this study is to (a) establish
associations among occupational stressors, perceived stress
and mental health symptoms (i.e., depression, anxiety, and
insomnia), (b) understand the underlying mechanisms behind
these associations, and (c) demonstrate how social support can
mitigate the link between occupational demands or stress and
depression, anxiety, and insomnia symptoms respectively.

Occupational Stressors and Mental
Health Symptoms of Medical Staff
Occupational stressors refer to social and physical work-
related circumstances that challenge the adaptive capabilities
and resources of an employee. Occupational stressors may
trigger one’s stress response and cause psychological or physical
health problems including negative emotions, sleep disturbances,
and even cardiovascular disease, when one’s personal coping
resources are inadequate (Suleman et al., 2018). Medical

institutions are demanding occupational settings. High time
pressure, varying workloads, and exposure to traumatic events
may place strain on medical staff (Greenslade et al., 2020).
Stressors within the medical institutions contribute to high levels
of psychological distress and turnover (Walton et al., 2020).
Research has shown that medical staff are usually exposed to
more demanding and complex chronic and acute occupational
stressors than the general population (Zaka et al., 2020; Galbraith
et al., 2021).

Since the outbreak of COVID-19, medical institutions in
China and even around the world are facing unprecedented
challenges. Frontline medical staff have endured months of
unimaginable accumulation of work demands, compounded
with their own personal obligations in this unforeseeable global
disaster (Kang et al., 2020). Their work-life balance which, in
the medical field, pre-pandemic, is well-known to be marginally
equitable (Ma et al., 2020), have been disproportionally
jeopardized during this COVID-19 era.

Psychological distress is another major adverse consequence
of the COVID-19 pandemic among the medical staff. A systemic
review of the mental health of 69,499 health professionals
worldwide at the onset of the COVID-19 from 436 published
articles found about 14–45% experienced depression, 12–36%
reported anxiety, 5–33% shared having acute stress symptoms,
7–34% met criteria for post-traumatic stress disorder (PTSD),
34–36% had insomnia, and 3–43% experienced occupational
burnout (Sanghera et al., 2020). These studies shed valuable
information of mental health problems in the high work
environment of frontline medical staff. It also begs into
questioning the triggering effect of occupational stressors on
the mental health symptoms of medical staff. Furthermore,
Moreno Fortes et al. (2020) surveyed 440 employees and
found that occupational stressors had a significant reverse
correlation with positive mental health. Other researchers
also suggested that occupational stressors are a significant
predictor of anxiety and depression (Mark and Smith, 2012;
Wang et al., 2017). It thus seems reasonable to expect a
significant link between occupational stressors and mental health
symptoms among frontline medical staff during the COVID-
19 pandemic.

H1: Occupational stressors is positively associated with
mental health symptoms including anxiety (1a), depression
(1b), and insomnia (1c).

The Mediating Role of Perceived Stress
Despite the robust evidence that suggests an association between
negative mental health symptoms and occupational stressors,
there remains minimal understanding of how occupational
stressors negatively influences mental health (Quick and
Henderson, 2016; Williams, 2018).

The cognitive appraisal model of stress asserts that cognitive
appraisal is the factor linking stressors to experienced distress,
particularly, to mental and somatic symptoms. When exposed
to stressors, an individual subjectively assesses the stressors
(primary appraisal) and subsequently determines which
coping resources can be applied to the situation (secondary
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appraisal) (Harvey et al., 2010). If the individual appraises
that their resources are sufficient to meet the demands
of event, they will feel less strained. If the resources are
not judged to be sufficient, stress will consume them
(Carpenter, 2016). Therefore, it is not whether stressors
lead to ill-health, but whether the individual perceives a
situation as a threat or not (Harvey et al., 2010; Balieiro
et al., 2011). Thus, the appraisal of the potentially stressful
event plays an important role in the negative outcomes
(Gustafsson and Skoog, 2012).

Perceived stress refers to the psychological response that an
individual has after their cognitive evaluation of a stimulus as
a threat. Perceived stress is one form of cognitive appraisal
that may explain the link between occupational stress and
mental health symptoms (Balieiro et al., 2011). Evidence suggests
perceived stress have adverse and pessimistic effects on mental
health, as measured by insomnia, depression, anxiety, and lower
psychological well-being (Yin et al., 2013). In one study, stress
perceptions were found to mediate the relationship between
stressors and health-related quality of life (Rusli et al., 2008).

Furthermore, field quasi-experiments (Harvey et al.,
2010) demonstrate that subjective appraisals of a
situation appear to play an important role in stress
responses, which have previously been shown to impair
health. In line with this model and its supporting
research, we presuppose that perceived stress may be
one factor linking the association between occupational
stressors and mental health symptoms (i.e., anxiety,
depression, and insomnia).

H2: Perceived stress mediates the association between
occupational stressors and mental health symptoms
including anxiety (6a), depression (6b), and insomnia (6c).

The Moderating Role of Social Support
While several studies have shown strong evidences for the
(in)direct effect of occupational stressors on mental health
symptoms via perceived stress, a few other studies have failed to
find support for this pathway, suggesting these associations may
be conditional on other factors.

The stress-buffering model of social support provides an
important perspective in understanding the potential mechanism
between the occupational stressors, perceived stress, and mental
health symptoms. The stress-buffering hypothesis argues that
the social support protects mental health through the indirect
pathway of interacting with the stressors or moderating the
effect (Cohen and Wills, 1985). In other words, social support
may exert a direct effect by reducing the severity with which
stressors are perceived, but it can also act as a buffer against the
deleterious effects of stressors perception, reducing the activity
of pathways that harm health (Cohen and Wills, 1985; Moseley
et al., 2021). Based on this model, social support is a buffering
factor in the development of psychopathology and adjustment
difficulties following experiences of a stressful event(s) (Praharso
et al., 2017). Empirical evidence of buffering effect of social
support between stressors or stress and mental health problems
has rapidly accumulated in recent years. For example, an

early and influential study found that the effect of negative
daily events on psychological distress significantly decreased
as positive social ties increased, which is in accordance with
the stress-buffering hypothesis (Okun et al., 1990). Subsequent
research has also supported the stress-buffering hypothesis
of social support (Lakey and Cronin, 2008; Raffaelli et al.,
2013).

Prior finding suggested that social support is not only related
to objective occupational stressors, but also related to individual
perceived stress (Kneavel, 2021). Occupational stressors are
work-related factors, which are objective factors that cause stress
in one’s job (Kshtriya et al., 2020), perceived stress is the
psychological response to threatening stimuli in the environment
after cognitive evaluation (Li and Lyu, 2020). It is crucial to
distinguish the buffering effect of social support on occupational
stressors and perceived stress. Although a large number of
studies have demonstrated that social support moderated or
buffered the relationship between stressful experiences and
mental health, few studies have noted the role of social
support as potential buffers of the stressors-stress-mental health
symptoms relationship simultaneously, especially in frontline
medical staff who mainly provide health care during the COVID-
19 epidemic. Hence, in light of the theory of buffer theory
of social support and previous research, this study examines
social support as a critical moderator of the relationship
between occupational stressors, perceived stress, and mental
health symptoms.

H3: Social support moderates the association between
occupational stressors, perceived stress, and mental
health symptoms including anxiety (3a), depression (3b),
and insomnia (3c).

The Present Study
In this context, understanding the shifts in the frontline medical
staff ’ mental health during the COVID-19 pandemic and the
factors that may be influencing changes in mental health is
relevant to comprehending frontline medical staff ’ responses
to the ongoing pandemic. Furthermore, few studies have
investigated the potential mechanism of occupational stressors
and mental health symptoms of frontline medical staff during the
COVID-19 pandemic. It is important to understand the effect
of perceived stress and social support on this association to
effectively prevent and treat psychological distress for frontline
medical staff. This may provide some intervention measures
to develop public health management in the future. Taken
together, the aims of the present study are to (1) estimate
the prevalence of and severity of three kinds of mental health
symptoms including depression, anxiety, and insomnia among
frontline medical staff, (2) identify the mediating role of perceived
stress in the link between the occupational stressors and three
kinds of mental health symptoms respectively, and (3) evaluate
the moderating role of social support in the link among
occupational stressors, perceived stress and three kinds of mental
health symptoms. The full proposed model is displayed in
Figure 1.
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FIGURE 1 | The moderated mediation effect among occupational stressors, mental health symptoms (anxiety, depression, and insomnia), perceived stress,
and social support.

MATERIALS AND METHODS

Participants and Procedure
Participants were frontline medical staff residing in Wenzhou,
China who directly participated in the fight against COVID-19
by contacting confirmed COVID-19 cases or their specimens in
the isolation hospitals (Zhang et al., 2020b). This study recruited
participants through purposeful sampling via the website Wen
Juan Xing,1 a widely used online survey platform in China.
According to the data on the 2020 coronavirus cases in China
provided by the National Health Commission (NHC), the novel
coronavirus outbreak (COVID-19) reached its peak between
January 23, 2020 and February 4, 2020 and the number of
new cases has steadily declined ever since. By January 29, 2020,
33,000 people had returned to Wenzhou from Wuhan and its
neighboring cities, and 172 individuals were confirmed positive
cases of COVID-19 in Wenzhou, making the city become the
area with the most confirmed cases outside of Hubei Province in
China. Lockdown was enacted in Wenzhou to curb the spread of
COVID-19 virus on February 5, 2020.

The sample recruitment procedure consisted of a two-
step procedure conducted in February 2020. First, a pilot
study was conducted with the participation of 10 frontline
medical staff from the target population to evaluate clarity,
comprehensiveness, and acceptability of questionnaires. Second,
in the formal study, links to the survey were sent to frontline
medical staff via WeChat (the most widely used social media
platform in China). Participants completed and submitted the
questionnaire on their smartphones by clicking the survey
link. The questionnaires were responded anonymously and
voluntarily. An online consent form was provided to the
participants before filling out the questionnaire. The survey
would not continue unless participants chose the option –
“Yes, I consent to take part in this survey.” Hence, a total of
525 frontline medical staff residing in Wenzhou participated.
Of the 525 participants, 392 (74.7%) were female, ages ranged
from 19 to 60 years-old (M = 35.29, SD = 7.05 years), 442
(84.2%) at college or higher education levels, and 416 (79.2%)
were reported being married. The length of professional medical

1www.wjx.cn

service ranged from 0 (<1 year) to 44 years (M = 12.32,
SD = 8.66 years). Details of socio-demographic characteristics of
the participants are displayed in Table 1. The study was approved
by the Ethics Committee of Wenzhou Medical University, and
all methods of this study were carried out in accordance with the
approved guidelines.

Measurements
Socio-Demographic Data
These data include sex, age, education level, marital status, and
length of service.

Perceived Stress
The 10-item Perceived Stress Scale (PSS-10) (Leung et al., 2010)
was utilized to evaluate perceived stress in clinical settings.
Participants responded to each question on a 5-point Likert
scale ranging from 0 (never) to 4 (very often), indicating how
often they have felt or thought a certain way within the past
month. Higher score means of greater perceived stress. Previous
studies have shown that the Chinese version of the PSS-10
has good reliability and validity (Wang et al., 2011), and it
has demonstrated excellent internal consistency (α = 0.91) in
the present study.

TABLE 1 | Socio-demographic of the frontline medical staff (N = 525).

Variables N %

Sex Male 133 25.3%

Female 392 74.7%

Age: years old ≤30 149 28.4%

31–50 366 69.7%

>50 10 1.9%

Education level High school or below 83 15.8%

College or above 442 84.2%

Marital status Married 416 79.2%

Unmarried 109 20.8%

Length of service: years ≤10 263 50.1%

10–20 175 33.3%

>20 87 16.6%
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Social Support
Five items assessing participants’ perceptions of support from
(1) family, (2) friends, (3) supervisors, (4) colleagues, and (5)
Mental health worker during the COVID-19 epidemic were used
as indicators of social support. Responses were recorded on a
4-point scale ranging from “not at all” to “extremely strong.”
Example items include “I get help and support I need from my
family” and “I get help and support I need from my friend.” A
higher mean score indicates stronger social support. The items
demonstrated good internal consistency in this sample (α = 0.86).

Occupational Stressors
The self-designed questions were used to measure the
occupational stressors of frontline medical staff during the
COVID-19 outbreak. It consists of three items: (1) work
difficulty, (2) work stress, and (3) work risk during the COVID-
19 pandemic. Example items include “My work was very difficult
during the epidemic” and “My work was at great risk during
the epidemic.” Participants were asked to score each item on a
5-point scale, from 1 (Strongly Disagree) to 5 (Strongly Agree).
The higher scores the score is, the more occupational stressors.
In this study, the items had acceptable an internal reliability
(α = 0.77).

Self-Reported Symptoms of Mental Health
Anxiety
The Generalized Anxiety Disorder Scale-7 item (GAD-7) (Spitzer
et al., 2006) was used. Each of the items on the GAD-7 is rated
on a 4-point scale from 0 (not at all) to 3 (almost every day).
The GAD-7 has been found to be a well-validated screening
instrument (Abe et al., 2020); in this study, it had excellent
internal consistency (α = 0.94).

Depression
The level of depression in participants was assessed using
the Patient Health Questionnaire-9 item (PHQ-9) (Kroenke
et al., 2001). A 4-point Likert scale is used (0, not at all; 3
almost every day). Participants responded to the increase in the
frequency of experiencing difficulties in each area over the past
2 weeks. Previous work has demonstrated good psychometric
characteristics (Abe et al., 2020); in the present study, the internal
consistency was acceptable (α = 0.74).

Insomnia
The Insomnia Severity Index (ISI) (Smith and Trinder, 2001) was
used. Participants responded on a 5-point scale ranging from 1
(not at all) to 5 (almost every day). Higher scores indicate greater
severity of insomnia. Previous studies using the ISI supported
its psychometric properties (Yu, 2010), and it has showed good
internal consistency (α = 0.94) in this study.

Statistical Analysis
The data for this study were based on self-reports from frontline
medical staff, it was possible that there could be an issue with
common method variance. We used Harman’s one-factor test to
detect the presence of common method bias (Podsakoff et al.,
2003). Results showed that there were nine factors with the
eigenvalue greater than 1, and the first factor to explain the

variance accounted for 27.48%, which was less than the critical
value of 40%, indicating that the common method deviation
was not obvious.

First, mean, standard deviation, and frequency of the socio-
demographic characteristics of the sample were examined.
We calculated prevalence estimates and frequency of the
mental health symptoms among frontline medical staff during
the COVID-19 epidemic. Second, for the main analysis, the
descriptive information and correlation matrix were conducted.
Third, after all the data were standardized, based on 5,000
bootstrap samples, the PROCESS macro (Hayes, 2013) was
used to test the mediating effect of perceived stress between
occupational stressors and three mental health symptoms
respectively (model 4). Based on the established mediation
model, we further tested the moderating role of social support
between the association of occupational stressors, perceived
stress, and three mental health symptoms respectively (model
15). The control variables were sex, age, education level, marital
status, and length of service. The effects are significant when the
confidence intervals exclude zero.

RESULTS

Prevalence and Characteristics of
Mental Health Symptoms
Table 2 shows the prevalence of three types of mental health
problems in frontline medical staff during the COVID-19
epidemic. Overall, out of 525 frontline medical staff, 209 (39.8%)
subjects had symptoms of anxiety and 50 (9.5%) had moderate
and above moderate level of anxiety on the GAD-7; 157 (29.9%)
subjects had symptoms of depression and 28 (5.3%) had moderate
and above moderate level of depression on the PHQ-9; 199
(37.9%) subjects had symptoms of insomnia and 46 (8.8%) had
moderate and above moderate level of insomnia on the ISI.

Preliminary Analyses
Confirmatory factor analyses were performed to discern whether
the anxiety, depression, and insomnia represented the symptoms
of mental health had a good fit. A three-factor model,
χ2 = 1013.07, df = 227, p < 0.001, comparative fit index
(CFI) = 0.90, and root mean square error of approximation
(RMSEA) = 0.08, in which anxiety and depression and insomnia
were distinct constructs, fit the data better than a one-factor
model (χ2 = 3243.17, df = 230, p < 0.001, CFI = 0.63, and
RMSEA = 0.16). The result of these confirmatory factor analyses
indicated the appropriateness of treating anxiety, depression, and
insomnia as empirically distinct constructs.

Descriptive statistics and correlations for some variables
measured are reported in Table 3. As expected, occupational
stressors and perceived stress were positively associated with
three types of mental health symptoms respectively (ps < 0.05).
Social support was significantly and inversely correlated with
anxiety, depression, and insomnia respectively (ps < 0.001).
Social support was negatively associated with perceived stress
(p < 0.001), but not with occupational stressors. In addition,
in demographic variables, age was positively associated with
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TABLE 2 | The prevalence of mental health symptoms in frontline medical staff.

Mental health symptoms participants (n = 525)

Anxiety

No anxiety 316 (60.2%)

Mild anxiety 159 (30.3%)

Moderate anxiety 33 (6.3%)

Severe anxiety 17 (3.2%)

Depression

No depression 368 (70.1%)

Mild depression 129 (24.6%)

Moderate depression 22 (4.2%)

Moderately severe or severe depression 6 (1.1%)

Insomnia

Absence of insomnia 326 (62.1%)

Mild insomnia 153 (29.1%)

Moderate insomnia 40 (7.6%)

Severe insomnia 6 (1.1%)

Data are n (%); percentages represent the distribution of variable categories among
all participants.

occupational stressors and anxiety respectively (ps < 0.05);
length of service was positively associated with occupational
stressors and anxiety respectively (ps < 0.05); education level was
positively associated with occupational stressors and depression
respectively (ps < 0.05); marital status was significantly and
inversely correlated with occupational stressors and anxiety
respectively (ps < 0.05); and sex identification did not
significantly correlate with any of the variables (ps > 0.05), as
such it was excluded from the remaining analysis.

Main Effects Results
The variable occupational stressors were significantly associated
with mental health symptoms respectively (anxiety: β = 0.73,
t = 6.87, p < 0.001, 1R2 = 0.08; depression: β = 0.55, t = 5.77,
p < 0.001, 1R2 = 0.06; and insomnia: β = 0.29, t = 1.99,
p < 0.05, 1R2 = 0.0037), providing support for Hypothesis 1
a/b/c. Occupational stressors were also significantly positively
associated with perceived stress (β = 0.37, t = 2.76, p < 0.01,
1R2 = 0.014). Perceived stress was significantly associated with
mental health symptoms (anxiety: β = 0.39, t = 12.28, p < 0.001,
1R2 = 0.22; depression: β = 0.38, t = 13.85, p< 0.001, 1R2 = 0.22;
and insomnia: β = 0.38, t = 8.71, p < 0.001, 1R2 = 0.12).

The Mediating Effects of Perceived
Stress
The PROCESS macro (model 4) (Hayes, 2013) was used to test
the mediating effect of perceived stress between occupational
stressors and mental health symptoms, respectively. Significance
of indirect effect was determined via 5,000 bias-corrected
bootstrap confidence intervals using 1,000 bootstrap samples and
95% confidence intervals. The 95% confidence intervals that do
not contain zero indicate effects that are significant.

In the model of anxiety, as shown in Figure 2A, occupational
stressors were significantly associated with anxiety indirectly
through perceived stress [Effect = 0.13, SE = 0.05, 95% CI (0.04,

0.25)]. The direct effect of occupational stressors on anxiety was
also significant [Effect = 0.59, SE = 0.09, 95% CI (0.41, 0.78)],
confirming perceived stress as a partial mediator of the link
between occupational stressors and anxiety.

In the model of depression, as shown in Figure 2B,
occupational stressors were significantly associated with
depression indirectly [Effect = 0.13, SE = 0.05, 95% CI (0.03,
0.25)], the direct effect of occupational stressors on depression
was also significant [Effect = 0.41, SE = 0.08, 95% CI (0.25, 0.58)].
Perceived stress was again a partial mediator of the link between
occupational stressors and depression.

In the model of insomnia, as shown in Figure 2C, the indirect
association between occupational stressors and insomnia was
significant [Effect = 0.14, SE = 0.06, 95% CI (0.04, 0.26)], but
the direct effect of occupational stressors on insomnia was not
significant [Effect = 0.15, SE = 0.14, 95% CI (−0.12, 0.42)]. These
findings confirmed that perceived stress was a full mediator of the
link between occupational stressors and insomnia.

In sum, the results supported Hypothesis 2. Specifically,
perceived stress was a partial mediator of the link between
occupational stressors and anxiety, depression symptoms, and
was a full mediator of the link between occupational stressors and
insomnia symptoms.

The Moderating Effects of Social Support
Hypothesis 3 proposes that participants’ social support moderates
the relationship between occupational stressors, perceived stress,
and three mental health symptoms. Model 15 of Hayes’s
(2013) PROCESS macro using 5,000 bias-corrected bootstrapped
samples was used to test this relationship.

Anxiety
In the model of anxiety, as shown in Table 4, the interaction
between occupational stressors and social support on anxiety was
not significant (β = −0.02, t = −0.72, p = 0.47, 1R2 = 0.0007),
but the interaction between perceived stress and social support
on anxiety was significant (β = −0.01, t = −2.08, p = 0.04,
1R2 = 0.01) after accounting for the mediating role of perceived
stress. Thus, social support moderates the indirect effect of
occupational stressors on anxiety via perceived stress but does not
moderate the direct effect of occupational stressors on anxiety.

To clarity the direction of the interaction, the variable anxiety
was plotted on perceived stress, separately at high (1 SD above
the mean) and low (1 SD below the mean) levels of social
support. Figure 3 shows that low social support was associated
with high level of anxiety for those with high level of perceived
stress. However, for those with high social support, the level of
anxiety was relatively low even when the level of perceived stress
was notably high.

Furthermore, simple slope tests showed that participants with
low level of social support (1 SD below the mean) and higher
perceived stress combined were associated with more anxiety
symptom (slope = 0.40, SE = 0.04, p < 0.001). For participants
with a high level of social support, the effect of perceived stress
on anxiety symptom was also significant (slope = 0.28, SE = 0.05,
p < 0.001) but not as strong as that for participants with
low social support.
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TABLE 3 | Means, standard deviations, and correlations among study variables.

Variable M SD 1 2 3 4 5 6 7 8

1. Age 35.29 7.05 1

2. Length of service 12.32 8.66 0.83*** 1

3. Occupational stressors 11.04 1.65 0.11* 0.11* 1

4. Perceived stress 23.79 5.04 -0.06 -0.05 0.12** 1

5. Social support 19.11 4.33 -0.003 0.008 0.02 -0.27*** 1

6. Anxiety 4.30 4.17 0.13** 0.11* 0.30*** 0.46*** -0.18*** 1

7. Depression 3.36 3.67 -0.04 -0.06 0.24*** 0.52*** -0.26*** 0.71*** 1

8. Insomnia 6.47 5.47 -0.03 -0.08 0.09* 0.36*** -0.22*** 0.47*** 0.58*** 1

Covariate: sex, age, education level, marital status, and length of service. *p < 0.05; ** p < 0.01; and *** p < 0.001.

FIGURE 2 | The mediation model of perceived stress, (A) Perceived stress mediation model for anxiety, (B) Perceived stress mediation model for depression, and
(C) Perceived stress mediation model for insomnia. ∗p < 0.05; ∗∗p < 0.01; and ∗∗∗p < 0.001.

TABLE 4 | Testing the moderated mediation effect in the model of anxiety.

Model a (Anxiety) Model b (Anxiety) Model c (Anxiety)

b T b t b t

Occupational stressors 0.77 7.34*** 0.62 6.48*** 0.61 6.33***

Social support −0.18 −4.55*** −0.07 −1.81 −0.06 −1.70

Occupational stressors × Social support −0.05 −2.01* −0.03 −1.28 −0.02 −0.72

Perceived stress 0.35 10.84*** 0.34 10.59***

Perceived stress × Social support -0.01 -2.08*

R2 0.38 0.55 0.56

F 12.77*** 28.40*** 25.88***

*p < 0.05; **p < 0.01; ***p < 0.001.

Moreover, the bootstrap procedure confirmed that the indirect
effect of occupational stressors on anxiety symptom through
perceived stress was moderated by social support, because the
index of moderated mediation was significant [β = −0.01,
SE = 0.003, 95% CI = (−0.01, −0.0002)]. The indirect effect of
perceived stress for participant with low social support [β = 0.15,
SE = 0.06, 95% CI = (0.04, 0.27)] was stronger than those with
high social support [β = 0.10, SE = 0.04, 95% CI = (0.02, 0.20)].
Therefore, our hypothesis 3a was supported.

Depression
In the model of depression, as shown in Table 5, the interaction
between occupational stressors and social support on depression
was not significant (β = −0.03, t = −1.30, p = 0.19, 1R2 = 0.002),
but the interaction between perceived stress and social support
on depression was significant (β = −0.03, t = −4.28, p < 0.001,
1R2 = 0.02) after accounting for the mediating role of perceived
stress. This indicates that social support can moderate the indirect
effect of occupational stressors on depression via perceived
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TABLE 5 | Testing the moderated mediation effect in the model of depression.

Model a (Depression) Model b (Depression) Model c (Depression)

b t b t b t

Occupational stressors 0.60 6.59*** 0.46 5.65*** 0.44 5.40***

Social support −0.23 −6.73*** −0.13 −3.96*** −0.12 −3.79***

Occupational stressors × Social support −0.07 −3.06** −0.05 −2.41** −0.03 −1.30

Perceived stress 0.33 11.90*** 0.31 11.56***

Perceived stress × Social support −0.02 −4.28***

R2 0.40 0.58 0.60

F 13.70*** 32.96*** 32.31***

**p < 0.01; ***p < 0.001.

FIGURE 3 | Interaction effect of social support and perceived stress on the
anxiety symptom. High and low levels of perceived stress and social support
represent one standard deviation above and below the mean, respectively.

stress, but cannot moderate the direct effect of occupational
stressors on depression.

To clarify the direction of the interaction, participants’
depression symptom was plotted on perceived stress, separately at
high (1 SD above the mean) and low (1 SD below the mean) levels
of social support. Figure 4 shows that low social support was
associated with high level of depression for those with high level
of perceived stress. However, for those with high social support,
the level of depression was relatively low even with the high level
of perceived stress.

Further, simple slope tests showed that low level of social
support (1 SD below the mean), and higher perceived stress
combined was associated with more depression symptom
(slope = 0.42, SE = 0.04, p < 0.001). For participants with a high
level of social support, the effect of perceived stress on depression
symptom was also significant (slope = 0.21, SE = 0.04, p < 0.001)
but not as strong as that for participants with low social support.

Moreover, the bootstrap procedure confirmed that the indirect
effect of occupational stressors on depression symptom through
perceived stress was moderated by social support, because the
index of moderated mediation was significant [β = −0.01,
SE = 0.004, 95% CI = (−0.02, −0.002)]. The indirect effect of

perceived stress for participant with low social support [β = 0.16,
SE = 0.06, 95% CI = (0.04, 0.28)] was stronger than those with
high social support [β = 0.08, SE = 0.03, 95% CI = (0.02, 0.15)].
Therefore, our hypothesis 3b was supported.

Insomnia
In the model of insomnia, as shown in Table 6, the interaction
between occupational stressors and social support on insomnia
was not significant (β = −0.03, t = −0.80, p = 0.42, 1R2 = 0.001),
and the interaction between perceived stress and social support
on insomnia was also not significant (β = −0.02, t = −1.85,
p = 0.07, 1R2 = 0.006). Thus, Hypothesis 3c was not supported.

In sum, Hypothesis 3 was partially supported. Specifically,
social support could moderate the indirect effect of occupational
stressors on anxiety and depression, but not insomnia; social
support cannot moderate the direct effect of occupational
stressors on three mental health symptoms (anxiety,
depression, and insomnia).

DISCUSSION

As an international public health emergency, COVID-19’s impact
on mental health has gained widespread attention from the
public. This study estimated the prevalence and severity of
three mental health symptoms among frontline medical staff.
It also evaluated the mediating role of perceived stress in the
link between the occupational stressors and three mental health
symptoms separately. Finally, it examined the moderating role of
social support in the link among occupational stressors, perceived
stress, and three mental health symptoms respectively.

Prevalence and Characteristics of
Mental Health Symptoms
The first finding of the study is that the prevalence of anxiety,
depression and insomnia symptom among frontline medical staff
were respectively 39.8, 29.9, and 37.9%. Although these incidence
rates are within the estimated range of mental health symptom
reported in the global studies of frontline medical staff (Luo
et al., 2020; Sanghera et al., 2020), it is also noted that this
result is inconsistent with findings of other studies (Lai et al.,
2020; Tan et al., 2020). For instance, Tan et al. (2020) surveyed
470 health care workers in Singapore during the COVID-19
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FIGURE 4 | Interaction effect of social support and perceived stress on the
depression symptom. High and low levels of perceived stress and social
support represent one standard deviation above and below the
mean, respectively.

epidemic and found that the prevalence of anxiety, depression
symptoms were 14.5 and 8.9%, respectively, which is much lower
than the rate in this study. Another study reported that more
than 70% of the respondents among 1,257 frontline health care
workers experienced psychological distress, which is higher than
the rate in this study (Lai et al., 2020). This difference could
be related to various assessment scales used, different samples
selected, and the different data analyses performed in these
studies. In addition, the prevalence of mental health symptoms
among general population in China was approximately 7.2–
18.3% during the COVID-19 outbreak (Liang et al., 2020). Higher
risk of infection and more occupational stressors may be the main
reasons for the poorer mental health of frontline medical staff.
The present study indicates that the substantial psychological
impact of the pandemic on frontline medical staff, resulting in a
range of mental health symptoms including anxiety, depression,
and sleep disturbances. Thus, more attention should be paid to
health professionals in future studies.

Occupational Stressors and Three
Mental Health Symptoms
The second finding of the study is that occupational stressors
were positively associated with three mental health symptoms
including anxiety, depression, and insomnia. These findings are
in line with the first hypothesis and consistent with recent studies
regarding the relationship between occupational stressors and
mental distress (Sauerbrei and Pham, 1986; Pappa et al., 2020;
Abbas et al., 2021). Extra workload can lead medical staff to
work harder to combat the pandemic and it can also increase
their risks for various mental health-related issues including
anxiety, fear, depression, and discrimination (Abbas et al., 2021).
This study highlights the importance of providing support for
frontline medical staff to manage their occupational stressors in
order to alleviate their mental health problems (Mo et al., 2020).
It expands this view by comparing the effect of occupational
stressors on anxiety, depression, and insomnia. Still, in contrast

to anxiety (73%) and depression (55%), occupational stressors
were found to account for only 29% of symptoms of insomnia.
During the COVID-19 peak outbreak, stressful occupational
circumstances may serve as an acute stressor, which can trigger
more negative emotional symptoms than somatic symptoms.
Under this situation, emotional acceptance-centric mindfulness-
related techniques may be an essential learning tool for medical
staff to help them manage occupational stressors in crisis-related
situations alike a pandemic.

The Mediating Effects of Perceived
Stress
The third finding of the study is that perceived stress was a strong
statistical mediator of the relationship between occupational
stressors and three mental health symptoms among frontline
medical staff. It supports the second hypothesis and is consistent
with results of previous stress studies (Harvey et al., 2010). This
mechanism sheds light on why occupational stressors can lead to
negative health outcomes.

Importantly, we found that perceived stress was a partial
mediator of the link between occupational stressors and anxiety
and depression among frontline medical staff. The cognitive
appraisal theory shows that psychological distress is not solely
the results of stressful events, but is also determined, to a
large extent, by individual cognitive evaluation (Balieiro et al.,
2011). The mediating roles of cognitive appraisal on the links
from occupational stressors to mental health problems among
nurses were confirmed in a previous study (Zhang et al.,
2021a). It is noted that perceived stress may be due to limited
resources available for frontline medical staff during the COVID-
19 pandemic. Such resources may be essential in high-intensity
work (Man et al., 2020). Still, some medical staff will perceive
more stress beyond the work itself. The high perceived stress can
indeed lead to the high feeling of negative emotions (i.e., anxiety
and depression) among frontline medical staff (Wang and Wang,
2019; Abbas et al., 2021).

Furthermore, perceived stress was a full mediator and not a
partial mediator of the link between occupational stressors and
insomnia among frontline medical staff. This result indicated
that the direct effect of occupational stressors on insomnia is
weak, and the occupational stressors influences the insomnia
mostly through the mediation role of perceived stress. Thus,
to the extent possible, sustainable strategies may be developed
and implemented to reduce perceived stress among frontline
medical staff. A recent randomized controlled trial (RCT)
found that a mindfulness-based stress reduction program was
effective in reducing perceived stress among breast cancer
survivors in China (Zhang et al., 2017). Future interventions and
applied research may consider training medical staff to better
understand and manage stress in order to alleviate the sleep
impact of occupational stressors in crisis-related circumstances
(Zhang et al., 2021a).

The Moderating Effect of Social Support
The fourth finding of the study is that social support did not
moderate the direct effects of occupational stressors and three
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TABLE 6 | Testing the moderated mediation effect in the model of insomnia.

Model a (Insomnia) Model b (Insomnia) Model c (Insomnia)

b t b t b t

Occupational stressors 0.35 2.42* 0.20 1.47 0.18 1.33

Social support −0.28 −5.21*** −0.17 −3.22** −0.17 −3.13**

Occupational stressors × Social support −0.06 −1.85 −0.04 −1.30 −0.03 −0.80

Perceived stress 0.33 7.27 0.32 7.05***

Perceived stress × Social support −0.02 −1.85

R2 0.29 0.41 0.42

F 6.81*** 13.17*** 12.14***

*p < 0.05; **p < 0.01; ***p < 0.001.

mental health symptoms, but moderate the indirect effects of
occupational stressors on anxiety and depression (not insomnia)
via perceived stress. The results revealed that higher perceived
stress was associated with more anxious and depressive emotional
reactions in individuals with low social support. This is consistent
with the buffer theory of social support, stating that low social
support may be one of the main reasons why individuals
suffering from the heavy and acute occupational stressors tend
to experience negative emotions such as anxiety and depression
(Huang et al., 2020; Zhang et al., 2020a).

Moreover, this study extends this view in three ways. First,
social support can provide a buffer for individuals’ negative
emotional reactions when dealing with occupational stressors.
This buffer is legitimately not evident for medical staff somatic
symptoms such as insomnia: COVID-19 leads to realistically
enormous physical constraints including intermittent or irregular
sleep hygiene in medical staff and these can limitedly be alleviated
through social support. In addition, even without the pandemic,
the prevalence of sleep disturbances among medical staff is still
higher than general population (Zhang et al., 2021a). Thus, we
should explore other factors that affect sleep to help reduce the
sleep difficulty of medical staff. Secondly, this study found that
social support only moderated the path between perceived stress
and anxiety and depression. One possible explanation is that
social support may intervene between a threatening event and
a stress response by attenuating the stress appraisal (Baqutayan,
2011; Rollock and Lui, 2016). Frontline medical staff with higher
levels of social support may be more likely to believe that others
would provide the necessary resources to solve the problem when
they encounter stress. This may help them redefine the perception
about the potential harm of a situation and prevent a situation
from being appraised as highly stressful (Zhou et al., 2019).
Thirdly, another interesting finding is that social support did not
moderate the direct effects of occupational stressors and three
mental health symptoms. The buffer theory of social support
reveal that the positive impact of social support in reducing
psychological distress only occurs with perceived stress or distress
(Cohen and Wills, 1985; Wang et al., 2020). For instance, a
study found that for breast cancer patients, the most painful
groups benefited the most from social support, but those with
less distress did not get much additional benefit from social
support (Mallinckrodt et al., 2012). Occupational stressors are
valid concerns about work intensity, work difficulty, etc. The

specialized knowledge and advanced skill of medical staff had
crucial roles in treating patients with COVID-19. In addition,
frontline medical staff showed a great sense of conscientiousness
and the spirit of self-sacrifice during the COVID-19 epidemic. Liu
et al. (2020) shared that Chinese health care providers reported
stronger identification to their professional duty since COVID-
19. Previous studies have also shown that medical staff with high
levels of professional identity might perceive their occupation
positively, which may improve their ability to resist stress, thereby
reducing their perception of stress (Zhang et al., 2021b). When
occupational stressors are not perceived as threatening to one
sense of self, the stress response may not be activated. Thus, the
result suggests that social support under perceived stress is more
effective for helping individuals alleviate mental health problems.

LIMITATIONS AND IMPLICATIONS

Several limitations in this study should be mentioned. First,
the respondents were all from Wenzhou, Zhejiang Province,
which is one of the worst COVID-19 affected cities in China
except Hubei Province. Certainly, the findings pertain may
not generalize to frontline medical staff in other regions of
China. Second, our study was based on cross-sectional design
and causal inferences was limited. Future studies may adopt a
longitudinal research design to provide evidence for the causal
assumptions reported in this study. Thirdly, this study did
not explore the potential relationship between demographic
variables (such as age, marriage, culture, etc.) and mental health
symptoms. In the future research, we will focus on it. Finally,
we used a self-designed questionnaire to measure occupational
stressors, and the results of the study relied on self-reported
data, which may be subjective to some extent. Future research
should choose standardized questionnaires whenever possible
and collect data from multiple informants (e.g., family, co-
workers, and supervisors) or multiple methods (e.g., objective
and subjective measures).

Despite the aforementioned limitations, our study has
meaningful implications in medical practice. First, based on the
findings of high prevalence of anxiety, depression, and insomnia
among frontline medical staff during the COVID-19 epidemic,
the Chinese hospital managers may attend more to the growing
concern of mental health among medical staff by increasing
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mental health awareness training, establishing mental health
risk assessment, and empowering efficient coping interventions.
Second, there is a significant association between occupational
stressors and mental health symptoms among the frontline
medical staff. Continuing medical education and targeted
training in biological disaster ability can reduce occupational
stressors, and thus improve the mental health of the medical
staff. Organizational training on adequate work-related climate
to navigate crisis interventions may also accentuate structurally-
driven occupational stressors. Third, perceived stress is an
important mechanism by which the occupational stressors of
unexpected public crisis affect mental health among frontline
medical staff. At the organizational level, the provision of
adequate facilities, supportive health climate, inclusive work
culture, along with wellbeing incentives, and can help medical
staff to reduce their perceived stress (Abbas et al., 2021). At the
medical staff level, in addition to strengthening psychological
resilience, appropriate coping styles that center on realistic
and accurate interpretation of stressful circumstances should
be attained to correctly handle stressful events. Furthermore,
some COVID-19 medical staff with sever sleep disorders should
encourage them to seek help from sleep specialists or receive
prescribed medical treatment. Finally, social support is another
essential component of the mental health of the frontline
medical staff. A multifaceted social support program based
on the Chinese cultural values may be developed to promote
mental health among the medical staff (Zhang et al., 2020a).
In the workplace, harmonious interpersonal relationship with
colleagues and supervisors should be encouraged. The services
and sacrifices of medical staff should also be recognized and
appreciated by the civil society and the media.
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