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Abstract

Objectives: The study aimed to investigate the direct and indirect — mediated through insomnia — effect of coronavirus anxiety on exhaustion, from
the perspective of Hobfoll’s theory of conservation of resources (COR). According to the COR theory, critical events (e.g., the coronavirus epidemic)
make people fearful of losing their valuable resources. A prolonged state of anxiety may lead to sleeping troubles, which over time results in an increase
in exhaustion. Material and Methods: Data were collected from 440 Polish healthcare providers, including nurses and midwives, doctors, paramedics,
medical assistance workers, and wardens. Three measures were used: the Coronavirus Anxiety Scale, the Copenhagen Psychosocial Questionnaire (the
sleeping trouble subscale) and the Oldenburg Burnout Inventory (the exhaustion subscale). Hypotheses were tested using structural equation model-
ing. Results: The obtained results fully support the hypotheses. Both the direct and indirect relationships between coronavirus anxiety and exhaustion
were observed. Specifically, high coronavirus anxiety increased insomnia, which in turn contributed to the development of exhaustion. Conclusions:
The results are consistent with the COR theory. Prolonged coronavirus anxiety and sleeping problems depleted healthcare providers’ resources and
made them feel exhausted. Exhaustion among these workers can have serious consequences not only for themselves but also for the health of their
patients. Therefore, research into effective ways to deal with coronavirus anxiety is needed. Int J Occup Med Environ Health. 2021;34(2):263-73
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INTRODUCTION line healthcare during the epidemic constitute an occupa-

The COVID-19 pandemic caused by the spread of the
SARS-CoV-2 coronavirus has changed the “world of work”
and confronted it with new, previously unknown problems
and challenges. In addition to concerns related to restruc-
turing, job loss, the need to retrain, and modern technolo-
gies, the time of the pandemic caused employees to worry
about their own health and life, as well as about their family
members and relatives. The medical staff providing front-

tional group highly exposed to the risk of coronavirus infec-
tion [1-3]. They face a great amount of job-related stressors
including insufficient equipment, inadequate protection
from contamination, high workload, frustration, discrimina-
tion, isolation, patients with negative emotions, and a lack
of contact with their families [4,5]. The direct contact with
infected patients and harsh working conditions are a source
of everyday anxiety and strain for them [5,6].
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Prolonged coronavirus anxiety can contribute to many
mental health problems such as sleep disorders, stress
or depressive symptoms [6], which over time result in
exhaustion, perceived as the core of job burnout [7]. Ex-
haustion has seriously deteriorated medical professionals’
performance of tasks involving attention, cognition, and
memory, leading to medical errors in the battle against
COVID-19 [8]. Thus, it also affects the health of patients.
Several systematic literature reviews have found that high
levels of job burnout in healthcare professionals are as-
sociated with less safe patient care [9,10].

Drawing on the conservation of resources (COR) theo-
ry [11], the aim of the study is to test the direct and indirect
(mediated via insomnia) relationship between coronavirus
anxiety and exhaustion among Polish front-line health-
care workers. The link between general anxiety and job
burnout is documented very well [12], also in the group of
healthcare workers [13]. In one of the most recent meta-
analyzes, this association was determined at r = 0.46 [13].
However, to the best of the author’s knowledge, there has
been no previous study on the relationship between coro-
navirus anxiety and job burnout. This study seems to be
important, especially in the group of healthcare workers
who are burdened with a higher risk of infection.

Coronavirus anxiety and exhaustion

among healthcare workers

According to the COR theory, “individuals strive to obtain,
retain, and protect those things (resources) they most value,
both material and psychosocial” [11]. These resources
enable individuals, as well as their family and relatives, to
survive; therefore, they feel stressed when threatened with
resource loss, or when they actually lose resources or fail
to regain resources following resource investment. People’s
fear of losing their own resources becomes especially visible
in critical situations, e.g., during economic crises, natural
or technological disasters, wars, or epidemics [14]. For ex-
ample, some researchers have noted that resource loss was
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the most important predictor of psychological distress fol-
lowing a natural disaster [15,16]. The COVID-19 pandemic
is an example of a resource-loss emergency. By October 4,
2020, nearly 35 million cases of COVID-19 had been re-
ported in 188 countries and territories, including over 1 mil-
lion deaths and over 24 million cases of recovery [17].
The pandemic caused major social and economic disrup-
tions, including a severe global recession, the cancellation
of major sporting, religious, political and cultural events,
travel restrictions, and widespread supply shortages.

Based on recent studies, the pandemic is expected to have
a substantial psychological impact, particularly on health-
care providers [1,2]. They comprise a notable proportion
of the people who have actually contracted the illness.
According to some reports, 10% of the confirmed cases
of COVID-19 have involved medical staff [18]. In Poland,
the rates are similar, with 9.79% of infected persons being
healthcare providers (mainly doctors, nurses, midwives, and
paramedics). This high rate of infection and mortality has
a tremendous impact on healthcare workers” well-being.
The deadly and uncontrolled nature of COVID-19, for which
no effective treatment is known, along with relatively high
infection rates and mortality among medical personnel, can
provoke the feeling of anxiety and stress in this group [19].
Additional questions such as social stigmatization, the short-
age of staff and personal protection equipment, poor work-
ing conditions, as well as a lack of consistent information
about the spread of the virus, its contagiousness, effective-
ness and prevention, can aggravate this situation.

The state of uncertainty and the lack of control over the
source of anxiety increase its cognitive availability, which
makes it easy to activate [20] and, with passing time, it
becomes a chronic source of stress [21]. The COR theory
points out that chronic exposure to resource loss (actual or
expected) results in a gradual depletion of an individual’s
resource pool (called a loss cycle), and also that the loss of
resources in 1 domain (e.g., an impact of coronavirus anxiety
on general well-being) can exacerbate resource depletion in
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other areas (e.g., work-related well-being) [11]. Research
has shown that the gradual depletion of general resources
contributes to exhaustion (emotional, physical, and cogni-
tive), that is treated as the basic component of job burn-
out [7]. Following the COR theory, it is argued that people
feel exhausted when they perceive a continuous net loss of
energetic coping resources that cannot be replenished [22].

H1: Coronavirus anxiety is positively related to exhaustion.

Mediating role of insomnia

Although coronavirus anxiety may lead to the gradual de-
pletion of energy-related resources and exhaustion [11],
the mechanisms that drive this process are not clear and
have not been studied thus far. One potential mediation
factor is insomnia, which is defined as difficulty in fall-
ing asleep and/or maintaining sleep [23]. Meta-analyses
of studies have indicated that insomnia is the result of
many factors, including stress [24,25], anxiety [26,27]
and exposure to traumatic events [28,29]. More recent
studies have pointed to coronavirus anxiety as a reason
for insomnia [6,30]. There are at least 3 mechanisms by
which coronavirus anxiety may lead to sleep disorders.
First, this anxiety activates autonomic arousal and other
strong negative emotions, all of which may affect in-
creased insomnia [29,31,32]. Anxiety is also associated
with low-grade inflammation (C-reactive protein) [33],
which is related to difficulties in initiating sleep as well
as with non-restorative sleep. Finally, coronavirus anxiety
can also lead to intrusive and distressing thoughts (called
ruminations) focused on negative past events and fears
about the future [34], which can make it difficult to fall
asleep and disturb sleep [35]. Huang and Zhao [36] re-
ported that, during the COVID-19 outbreak, the insomnia
problem was the most serious among healthcare workers
compared to other occupational groups.

Prolonged insomnia depletes physical strength and mental
energy of the individual, which over time results in a loss of
energy, and a lack of physical and mental strength [34,35].

As noted by Armon et al. [37], insomnia “may reduce re-
sources for coping with stress, exacerbate symptoms of
mental and physical fatigue among those who are already
burned out, and lead to sustained burnout or the devel-
opment of new cases of burnout.” Indeed, several studies
have supported the important role of insomnia in the de-
velopment of burnout [38-40]. Therefore, it can be expect-
ed that insomnia may serve as a path by which coronavirus
anxiety leads to exhaustion.

H2: Insomnia mediates the link between coronavirus anxi-
ety and exhaustion

MATERIAL AND METHODS

Subject

The participants of the study were Polish healthcare work-
ers (N = 440) from 31 medical institutions (mainly hos-
pitals and medical clinics) throughout Poland. In regards
to their occupation, the most numerous were nurses and
midwives (N = 177), doctors (N = 112), paramedics (N =
45), medical assistance workers (N = 33), and wardens
(N = 28). The research group consisted of 353 (80%)
women and 87 (20%) men, aged 20-71 years (M=SD
43.81£11.13). Their work experience ranged 1-50 years
(M=SD 19.50+10.99).

The choice of this professional group was dictated by
the particularly burdensome working conditions of medi-
cal staff during the pandemic and their direct exposure to
the risk of coronavirus infection. Additionally, while carrying
out this research, the levels of coronavirus anxiety, insomnia
and exhaustion in 3 occupational groups were compared,
i.e., among healthcare workers, teachers and service workers
having direct contacts with clients. It turned out that health-
care workers actually had the highest rates of coronavirus
anxiety (F = 2.34, p < 0.05) and job burnout (F = 2.66, p <
0.01), but not insomnia, compared to the other 2 groups.
The research was conducted in May-August 2020 by
trained interviewers from a professional survey company
with permission to enter the premises of the institution
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under study. Participation in the research was voluntary.
Potential respondents received a hard copy of the ques-
tionnaires along with a letter explaining the purpose of
the study. Full confidentiality of data and anonymity
were guaranteed. The participants were asked to fill out
the questionnaires and seal them in envelopes, which were
subsequently collected by interviewers. All the partici-
pants were treated in accordance with the ethical guide-
lines of the Helsinki Declaration.

Measures
Three measures were used in the investigation.

Coronavirus anxiety

Coronavirus anxiety was measured with the Polish ver-
sion of the Coronavirus Anxiety Scale (CAS) [41]. It is
a brief self-reported mental health screener of dysfunc-
tional anxiety associated with the coronavirus crisis,
which consists of 5 items related to a variety of physical
and mental ailments that appear in response to news or
thoughts about the coronavirus (e.g., “I felt paralyzed or
frozen when I thought about or was exposed to informa-
tion about the coronavirus”). Each item contains answers
from 0 (“not at all”) to 4 (“nearly every day over the last
2weeks”). In the present study, Cronbach’s o and McDon-
ald’s w coefficients for CAS were oo = 0.93 and o = 0.93,
respectively.

Insomnia

Insomnia was measured with a subscale of the Polish
version of the Copenhagen Psychosocial Questionnaire
(COPSOQ 1I) [42,43] which refers to sleeping troubles,
such as falling asleep and maintaining sleep, which oc-
curred in the past 4 weeks. The subscale includes 4 ques-
tions (e.g., “How often have you slept badly or restless-
ly?”) with a 5-point response scale ranging from 1 (“all
the time”) to 5 (“not at all”). Good statistical parameters
of a = 0.91 and o = 0.92 were observed in this study.
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Exhaustion

Exhaustion was measured with the subscale of the Polish
version of the Oldenburg Burnout Inventory [44,45]. The sub-
scale consists of 8 items with a 5-point response scale rang-
ing from 1 (“I completely disagree”) to 5 (“I completely
agree”), e.g., “After my work, I regularly feel worn out and
weary.” Good internal reliability was present with a. = 0.77
and o = 0.79 for exhaustion.

Analytical procedure

Prior to the verification of the 2 hypotheses, descrip-
tive statistics were calculated, and a correlation anal-
ysis was carried out. In order to determine the factor
accuracy and to estimate the parameters of fit, a con-
firmatory factor analysis (CFA) of the tools used in
the structure proposed by its authors was also carried
out. In the case of unacceptable measures of the model
fit to data, the analysis of model parameters and
modification indices was carried out in order to check
the problem sources. Where it was possible to improve
the parameters of the measurement model without in-
terfering with the scale structure (e.g., without remov-
ing individual items), it was decided to introduce ad-
ditional parameters to the model, i.e., covariances of
measurement errors of the questionnaire items, and
to reassess the parameters of fit for the measurement
model - the root mean square error of approximation
(RMSEA), the comparative fit index (CFI), the Tuck-
er-Lewis index (TLI), and the standardized root mean
square residual (SRMR).

After estimating the measurement models of the ques-
tionnaires, the internal consistency of the subscales was
analyzed using coefficient o which is more adequate for
the analysis of latent factors than coefficient o. Coef-
ficients a were provided additionally, as these are more
frequently used in statistical analyses. For the main part
of the analysis, structural equation modeling was applied.
Three variables including coronavirus anxiety, insomnia
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and exhaustion were introduced into the model. The fol-

lowing were tested:

— direct effects of coronavirus anxiety on exhaustion,

- indirect effects of insomnia on the link between coro-
navirus anxiety and exhaustion.

RESULTS

Confirmatory factor analysis for the study variables

In the first step, it was tested whether the proposed indices
of coronavirus anxiety, insomnia and exhaustion had an
assumed structure. In order to do so, a series of CFAs were
conducted. The results are presented in Table 1. Prior to
running CFA, all the data were screened for potential vio-
lation of normality, linearity, or seriousness, as well as an
excessive number of outlying cases. No significant depar-
tures were found and CFA was continued. The model fit
was judged based on standard and commonly used crite-
ria. Values ranging 1.00-3.00 for y? (CMIN; y¥/df), values
>0.95 for CFI, values <0.06-0.08 for RMSEA, values
<0.06-0.008 for SRMR, and p of close fit (PClose) >0.05
were understood as excellent parameters [46]. As an ac-
ceptable fit, CMIN ranging 3-5, RMSEA <0.08-0.10,
PClose ranging 0.01-0.05, SRMR ranging 0.08-0.10, and

CFI ranging 0.90-0.95 were assumed. The non-significant
coefficient for the y? test, which would indicate a good fit
of the data to the model was not expected, because in gen-
eral it is very difficult to achieve.

The CFA results have revealed excellent or acceptable
parameters of the model fit. Each time, after assessing
the basic model, some re-specifications based on error co-
variances were added, thus improving the fit of the models.
For each analyzed model, all regression weights were sig-
nificant (p < 0.001) and sufficiently high (>0.28), accord-
ing to the criteria proposed by Fidell and Tabachnick [47].
Overall, all assumptions about the structure of the pro-
posed indices were confirmed.

Three concepts analyzed in the study are close in mean-
ing and may overlap [12]. Therefore, additional ana-
lyzes were performed for a 3-factor model combined of
the 3 measures (related to coronavirus anxiety, insomnia
and exhaustion) and for a 1-factor model including all
the scales as 1 factor. The results show that the 2-factor
model (but not the 1-factor model) obtained acceptable fit
parameters and is adequate (Table 1). These results con-
firm the distinctiveness of the theoretical constructs used
in the study.

Table 1. Model adequacy and goodness of fit indices for 1- and 3-factor models and for the tools used in the study

among Polish healthcare workers in 2020

Model v df p yv/df  RMSEA PClose SRMR CFI AIC
Coronavirus anxiety model 59.64 9 <0.001 6,62 0.09 0002 007 091 1266647
with modifications 30.32 8 <0.001 3.79 0.06 0094 005 095 1155715
Insomnia model 31.94 <0.001 4.56 0.08 0.128 008 088  11657.99
with modifications 19.81 <0.001 3.30 0.04 0313 003 093 1055181
Exhaustion model 107.78 14 <0.001 7.69 0.05 0.090 004 090 1497576
with modifications 51.74 12 <0.001 4.31 0.02 0.196 002 099  12663.74
1-factor model 209844 119 <0.001  17.633 0.20 0022 016 054  16463.70
3-factor model 600377 116 <0.001 5.175 0.08 0174 007 090  14971.64

AIC - Akaike information criterion; CFI - comparative fit index; PClose - p of close fit; RMSEA - root mean square error of approximation,
SRMR - standardized root mean square residual.
The re-specifications of models were achieved based on error covariance modification indices.
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Table 2. Descriptive statistics and correlation coefficients (Pearson’s r) between variables

in the study conducted among Polish healthcare workers in 2020

Pearson’s correlation

Variable M SD
1 2 3 4 5

1. Age - 43.81 11.13
2. Gender 0.03 - - -

3. Job seniority 0.92%** -0.01 - 19.50 10.99
4. Coronavirus anxiety 0.18%** -0.17%* 0.13%* - 0.73 0.93
5. Insomnia 0.20%** —0.22%%* 0.18%** 0.427%** - 3.84 0.89
6. Exhaustion 0.13%* -0.14%* 0.12* 0.41%** (.39%** 222 0.52

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

Descriptive statistics

After the examination of constructs validity, basic de-
scriptive statistics for the study constructs were calculated
(Table 2). The results of the correlational analysis con-
firmed the plausibility of the hypothesized model. Corona-
virus anxiety is positively related to insomnia and exhaus-
tion. The association between insomnia and exhaustion
was supported, too. Additionally, the higher the age and
job seniority of employees, the higher the levels of coro-
navirus anxiety, insomnia, and exhaustion. Gender differ-
entiated the examined variables. The surveyed women ex-
perienced stronger coronavirus anxiety, had greater sleep
problems, and felt more exhausted than the men.

Main analysis — hypotheses verification

The hypothesized model was examined by running struc-
tural equation modeling with Amos 25 equipped with addi-
tional plug-ins and estimands, e.g., “model fit measures” and
“indirect effects” [48]. The results are presented in Figure 1
and Table 3. According to the results presented in Table 4,
the hypothesized model had excellent values of fit indices
in reference to the previously cited criteria (see above).
Figure 1 shows the values of B-coefficients for the direct
and indirect effects in the analyzed links. The data support
a positive relationship between coronavirus anxiety and ex-
haustion. A partial mediation effect of insomnia was con-
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firmed, too, ab = 0.053, SE = 0.01, BCa 95% CI: 0.03-0.08,
p = 0.001. A higher level of coronavirus anxiety was related
to higher insomnia, and this was related to a higher level of
exhaustion. The results obtained confirm both H1 and H2.

DISCUSSION

The presented research aimed to explore the health ef-
fects of coronavirus anxiety. The effects of this anxiety on
exhaustion (perceived as a key component of job burn-
out), both direct and mediated through insomnia, were
tested [7]. The study group was composed of front-line
healthcare workers. Some previous studies have shown
that this occupational group is the most vulnerable to
coronavirus infection [2,8], and particularly susceptible
to mental health problems, including sleeping trou-
bles [5,30,36] and job burnout [1,19]. One study showed
that 27% of them had clinical levels of depression, 31% of
anxiety, 34% of stress, 37% of post-traumatic stress, and
36% of job burnout [1].

The theoretical framework of the research was the COR
theory [11]. According to the main assumption of the
COR theory, the goal of human activity is to acquire,
maintain and protect valuable and generally desired ob-
jects (the so-called resources). Stress occurs in circum-
stances related to the threat of losing, or actually losing,
resources necessary for survival, and also when invest-
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ing a large pool of resources does not bring the expect-
ed result [11]. The risk of losing resources is particularly
strong in crisis situations [14]; therefore, it was predicted
that the outbreak of the pandemic triggered fear among
medical workers about the risk of losing resources. Simi-
lar anxiety responses have been observed in medical staff
during other emergencies, including SARS [49,50], natu-
ral disasters [15,16] or a threat of terrorism [21]. Coronavi-
rus anxiety was expected to lead, directly and indirectly by
increasing sleep problems, to an increase in exhaustion.

It was expected that coronavirus anxiety would lead, di-
rectly and indirectly by increasing sleep problems, to an
increase in exhaustion. The obtained research results
confirmed these expectations. High coronavirus anxiety
depleted healthcare providers’ resources and made them
feel exhausted. It was also observed that coronavirus anxi-
ety increased insomnia, which in turn contributed to ex-
haustion among medical staff. Thus, both the direct and
indirect effects of coronavirus anxiety were confirmed.
The results obtained are consistent with the COR theory [11],
as well as with the results of previous studies on the health
effects of coronavirus anxiety for healthcare workers [5,9].
Considering that exhausted medical workers are less involved
in their work, tend to distance themselves from patients and
professional duties, have low performance and make more
mistakes, which may translate into patients’ health [8-10],
the obtained results have some important practical impli-
cations. Going forward, exhausted individuals may further
exacerbate their losses by entering an escalating spiral of
losses [22], especially since, as the COR theory predicts,
the loss of resources curve is steeper than the corresponding

Insomnia

0.378"*% 01477

0.169"**

Exhaustion

Coronavirus anxiety

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

Figure 1. The direct and indirect (mediated via insomnia) effect
of coronavirus anxiety on exhaustion
in the study among Polish healthcare workers in 2020

growth curve [11]. In other words, the pain and grief caused
by the loss of a certain amount of one’s own resources is usu-
ally stronger and more acute for a person than the joy of ob-
taining the same amount of the resources.

Some studies have confirmed the existence of a nega-
tive gain spiral between sleep disorders and job burn-
out [26,37]. It has also turned out that the level of anxiety
about the coronavirus, as well as the level of insomnia and
exhaustion, are high in older workers, with longer service,
and especially in women. The strong anxiety of contract-
ing a coronavirus infection in older workers may result
from the fact that the detrimental effects of the virus and
the mortality rate are the highest in this age group [51]. For
example, a meta-analysis study with more than half a mil-
lion of COVID-19 patients from China, Italy, Spain, United
Kingdom and the New York State has indicated the deter-
minant effect of age on mortality with the relevant thresh-
olds of age >50 years, and especially >60 years [54].

The studies presented have some limitations. The key
limitation refers to the cross-sectional design. Based on
a single measurement of variables, it is difficult to iden-

Table 3. The parameters of adequacy and goodness of fit for the model tested using confirmatory factor analysis

in the study conducted among Polish healthcare workers in 2020

PClose =~ SRMR CFI AIC

Model ¥ df p v/df  RMSEA
Hypothesized model 15.89 6 0.108 2.65 0.03 0.883 0.02 0.97 9267.09

Abbreviations as in Table 1.
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tify a clear causal relationship between the analyzed vari-
ables [52]. No other conclusions than those which refer
to the associations between the constructs measured at
the same point of time can be made. The associations be-
tween variables (e.g., insomnia and exhaustion) may be
of a reciprocal character. Future research should apply
a longitudinal approach in order to clarify the direction
of the relationships for coronavirus anxiety, insomnia, and
exhaustion.

Moreover, as the research sample was limited to health-
care workers, any generalization to other occupational
groups should be made with caution. Another limitation of
the study was the unequal gender ratio in the sample, with
80% of female participants. The data may apply to men
to a lesser extent. Any potential moderators which could
modify the negative effect of coronavirus anxiety, such as
job resources (e.g., social support) and personal resources
(e.g., self-efficacy), were not included in the study. So, it
is not known what organizational and personal factors
make it possible to maintain “good” mental health, even
in the conditions of strong exposure to the virus. Particu-
larly useful would be those that relate to specific personal
resources related to a job context (e.g., occupational har-
diness or occupational resilience). As suggested by some
authors, some specific job-related resources are particu-
larly effective in reducing stress and maintaining “good”
mental health [56]. It would be valuable to conduct such
research in the future.

CONCLUSIONS

The obtained results supported the COR theory. Corona-
virus anxiety resulting, to some extent, from an increased
risk of infection among front-line healthcare workers was
associated with a greater severity of mental health prob-
lems, such as sleeping troubles and exhaustion. Moreover,
insomnia mediated the negative effect of coronavirus anx-
iety on exhaustion in this occupational group. Strong ex-
haustion probably resulted from the shortage of sufficient
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resources to coping, which had been compromised by
prolonged stress and sleep deprivation. Some studies on
the longitudinal detrimental impact of coronavirus anxiety
on the mental health of medical staff, taking into account
the moderating function of job and personal resources,
are needed in the near future.
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