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Abstract
During coronavirus (COVID-19) pandemic, healthcare professionals were particularly at
high-risk of developing symptoms of mental health problems due to being on the frontline
in the battle against COVID-19. This study examined the mediating roles of resilience
and coronavirus fear in the relationship between perceived risk and mental health
problems among healthcare professionals including doctors and nurses who were actively
treating patients confirmed with COVID-19. We recruited 204 healthcare professionals
(50% females) with a mean age of 32.92 years (SD = 7.01). Results showed that per-
ceived risk and coronavirus fear positively predicted depression, anxiety, and stress while
resilience negatively predicted those mental health problems. Coronavirus fear mediated
the relationship between perceived risk and resilience, depression, anxiety, and stress.
Additionally, resilience mitigated the effect of coronavirus fear on depression, anxiety,
and stress. This study is among the first indicating the importance of resilience and fear as
a critical mechanism that explains the relationship between perceived risk and mental
health problems among health professionals directly caring for COVID-19 patients.
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Globally, as of 10 October 2020, more than 36.8 million people have been affected by
COVID-19 with 1.067,114 deaths, while Turkey registered 332.382 confirmed cases of
COVID-19 and 8.722 deaths (Center for Systems Science and Engineering 2020). As in many
other countries, the Turkish government implemented a wide range of COVID-19-related
measures to reduce the spread of the COVID-19 such as partial lockdown, travel restrictions,
staying home, and withdrawal from close social contact with friends and relatives outside their
household except for essentials (Yıldırım and Arslan 2020). With the emergence of COVID-
19, people can develop various mental health problems or face with worsening existing health
conditions. Although the experience of mental health problems is an inevitable part of life, it
may become more severe and prevalent among health care professionals during the pandemic
as they are on the frontline fighting COVID-19. This can impact their life to a great extent that
in-depth research is required to promote their mental health. Despite the findings on the
relationship between perceived risk and mental health problems during pandemic (Bults
et al. 2011), there is a dearth of studies on the mechanism underlying this relationship. This
study primarily focused on the mediation effects of resilience and fear in the relationship
between perceived risk and mental health problems (Fig. 1).

Healthcare professionals facing unexpected and unknown events typically experience var-
ious stress reactions. Due to working closely to help those infected with COVID-19, healthcare
professionals are at a greater risk than any others to develop symptoms of psychological
problems including anxiety, panic, or other stress-related disorders (Chen et al. 2020). Such
symptoms can be derived from various sources such as excessive workloads, lack of personal
protective equipment, exposure to negative news content about COVID-19, and inadequate
support from mental health professionals (Cai et al. 2020). Although limited, recent reports
have demonstrated that the prevalence of mental health problems among healthcare workers
during COVID-19 was estimated as 14.5% for anxiety, 8.9% for depression, 6.6% for stress,
and 7.7% for clinical concern of PTSD in Singapore (Tan et al. 2020). High levels of anxiety,

Fig. 1 Structural model demonstrating the association between the variables of the study
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stress, and depression among medical staff andmedical students have been also reported in Iran
(Ashtari et al. 2020) and China (Huang and Zhao 2020) during the pandemic. Furthermore,
evidence on other infectious diseases such as SARS, MERS, and Ebola showed that many
healthcare professionals experience mental health problems during the outbreak (Lancee et al.
2008; Peeri et al. 2020). For example, healthcare professionals suffer from high prevalence of
psychiatric disorders (30%), including burnout, anxiety, depressive symptoms, and traumatic
stress, even after the SARS outbreak (Lancee et al. 2008). During the SARS and MERS
outbreaks, the incident rate of healthcare professionals was respectively 21% and 18.6%, which
caused severe emotional problems such as anxiety and depression (Peeri et al. 2020). However,
there have been several studies that have examined the roles of psychological resources that
people can use to mitigate the adverse effects of a pandemic on psychological health. Resil-
ience, dispositional hope, meaningful living, and positive emotions have been shown to
manifest positive effects on psychological health problems (Arslan et al. 2020).

Perceived risk plays a key role in shaping individuals’ health-related behaviours (Janz and
Becker 1984). Higher perceived risk is associated with higher experience of fear (Jackson
2011; Warr 2000). The risk-resilience model (Masten 2001) has emphasized that perceived
risk in the face of adversity heightens the tendency of negative outcomes and resilient
individuals can turn negative outcomes into positive outcomes. During COVID-19, perceived
risk and severity of the virus were associated with poor mental health outcomes (Li et al. 2020)
and greater tendency to practice preventive behaviours against COVID-19 (Khosravi 2020;
Wise et al. 2020). Another study reported high levels of perceived risk, perceived suscepti-
bility, perceived severity, worry, general anxiety, and disruption in daily life due to COVID-19
(Kwok et al. 2020). Similar results have been reported from other infectious diseases,
including SARS and Ebola; higher perceived risk was associated with greater mental health
problems (Cheng et al. 2006; Yang and Chu 2018).

Fear of COVID-19 has become a global health threat. Fear is conceptualised as an
unpleasant emotion accompanied by excessive levels of emotive avoidance concerning par-
ticular stimuli (Perin et al. 2015). While the experience of fear to some extent can be helpful
for people in terms of leading them to engage in protective behaviours against COVID-19,
extreme levels of fear can be detrimental to psychological and physical health (Garfin et al.
2020; Sloan et al. 2020) both at individual and societal levels (Mertens et al. 2020).

Concerning COVID-19, although limited, prior work demonstrates significant impact of
fear on psychological and behaviours change, with higher levels of mental health problems
(Ahorsu et al. 2020) and engagement in preventive behaviours such as social distancing and
improved handwashing (Harper et al. 2020). Sloan et al. (2020) demonstrated that people who
have high levels of personal fear of COVID-19 reported greater mental health harm while fear
for others was not related with decreased mental health. In times of crisis, extreme fear and
uncertainty might turn into various mental health concerns, including distress reactions
(excessive fear of illness, insomnia, anger), health risk behaviours (social withdrawal, exces-
sive use of alcohol and tobacco), mental health disorders (anxiety disorders, depression, post-
traumatic stress disorder, somatization), and poor perceived health (Shigemura et al. 2020).

Resilience is an essential resource used by many people in times of adversity. Resilience
can be described as the capability of “bounce back” from hardship quickly and adapt to new
situation flexibly and even psychological growth in the face of significant adversity (Bonanno
2004; Smith et al. 2008). Earlier research on healthcare professional resilience has primarily
focused on avoidance of burnout which is typically related to workplace stress (Fertleman and
Carroll 2013). During coronavirus crisis, healthcare professionals may face with various
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challenges that can affect their resilience and mental health. According to Robertson et al.
(2016), healthcare professionals in primary care can be overwhelmed by different sources of
challenges such as difficult clinical problems, conflict with challenging patients, and
organisational issues. Resilient healthcare professionals can preserve a positive outlook to-
wards the patients, fulfil their duties realistically, and have effective strategies to reduce stress
despite these challenges (Stevenson et al. 2011). In wider literature, resilience has been found
to be a strong predictor of psychological distress and quality of life (Tecson et al. 2019) and
subjective, psychological well-being, and mental health (Yıldırım 2019). Previous research has
also identified mediator role of resilience between various psychological factors and subjective
well-being and psychological health in the context of COVID-19 (Yıldırım and Arslan 2020),
suggesting that resilience can be a great source of mental health as it buffers the detrimental
effects of stress on psychological health (Ong et al. 2006). Thus, it is plausible to assume that
resilience can mediate the relationship between risk factors (e.g. fear, perceived risk) and
mental health problems among healthcare professionals.

There is a paucity of evidence on the potential mediation of resilience and fear in the
relationship between perceived risk and mental health, particularly among health care profes-
sionals during the pandemic. As such, this study examined the potential mediating effects of
resilience and fear in the relationship between perceived risk and mental health problems of
health professionals who were actively treating patients confirmed with COVID-19. Under-
standing the underlying mechanism between perceived risk and mental health problems can
inform the tailoring and implementation of effective intervention programmes targeted at
increasing resilience and reducing the mental health problems of health care professionals
caring for COVID-19 patients. We hypothesised that (a) perceived risk would have a direct
effect on resilience, coronavirus fear, and mental health problems; (b) resilience and fear would
have direct effects on mental health problems; (c) coronavirus fear would mediate the
relationship between perceived risk and resilience; (d) resilience would mediate the relation-
ship between fear and mental health problems; and (e) fear would mediate the relationship
between perceived risk and mental health problems.

Method

Participants

The sample of this study was formed with 204 (50% female; Mage = 32.92 ± 7.01) healthcare
professionals who took an active role in the departments of COVID-19 inpatient clinics,
outpatient clinics, or intensive care units in Turkey. In total, 47.55% of participants were
doctors, 22.06% were nurses, and 30.39% were other care workers (e.g. medical assistant).
Other prominent demographic characteristics were 67.16% married, 55.39% university grad-
uate, 76% without a chronic disease, and 31.37% with three households.

Measures

Mental Health Depression Anxiety Stress Scales-21 (DASS-21) was used to assess negative
emotional states (Lovibond and Lovibond 1995). The DASS-21 includes 21 items containing
three subscales (7 items per subscale): Depression, Anxiety, and Stress. The scale is based on a
4-point Likert-type, where 0 represents “did not apply to me at all” to 3 representing “applied
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to me very much or most of the time”. Higher scores are associated with high depression,
anxiety, and stress. Good evidence of reliability and validity has been reported in Turkish
(Sariçam 2018).

Resilience The Brief Resilience Scale (BRS) was used to measure one’s capability to bounce
back from or overcome stressful situations (Smith et al. 2008). The BRS includes 6 items rated
on a 5-point Likert type, ranging from 1 (strongly disagree) and 5 (strongly agree). Higher
scores indicate high resilience. Sound psychometric properties for the BRS were reported in
the Turkish language (Doğan 2015).

Risk Perceived risk was measured with two questions: “Compared to most people your age
and sex, what would you say your chances are for developing coronavirus?” (Weinstein 1982)
and “How risky would it be for you if you think that you have coronavirus symptoms?”.
Participants were asked to rate each question using a 5-point Likert response format, ranging
from 1 (much lower than average) to 5 (much higher than average). Higher scores signify
greater perceived risk.

Fear Coronavirus fear was assessed with three items: “I am fear of coronavirus”, “I am
frightened by coronavirus”, and “I am very concerned about catching coronavirus.” Each item
is rated on a 7-point Likert response format, ranging from 1 (strongly disagree) to 7 (strongly
agree), with higher scores referring to greater coronavirus fear.

Procedure

An online survey was used to collect the data. The survey was developed with the Google
form software and participants were recruited through emails or social media (e.g. WhatsApp,
Facebook). A snowballing technique, whereby participants were encouraged to invite friends
in similar circumstances to take part in the study, was used. Participants have been assured
about anonymity and confidentiality of responses. Participants clicked the link in the adver-
tisement and completed the survey following giving online informed consent. Institutional
ethical approval was obtained prior to conducting the study.

Data Analysis

Using the whole sample without any missing values, we first examined preliminary analyses
(e.g. mean, standard deviation), the internal reliability estimates, and the normality assumption.
Subsequently, Pearson’s correlation analysis was conducted next to examine the association
between perceived risk, coronavirus fear, resilience, and psychological health problems.
Kurtosis and skewness scores and their cut-off values were used to examine the assumption
of normality (Kurtosis and skewness scores <|2|; D’Agostino et al. 1990). Mediation analyses
were performed to test the mediating role of coronavirus fear and resilience in the association
between perceived risk and psychological health problems using the PROCESS macro (Model
6) for SPSS version 3.4 (Hayes 2018). The bootstrapping method with 10,000 resamples to
estimate the 95% confidence intervals (CI) was additionally conducted to investigate the
significance of indirect effects (Hayes 2018). Significance level of p < 0.05 was used for all
analyses.
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Results

The findings of the preliminary analysis showed that skewness scores ranged from − .79 to
1.23, and kurtosis values were between − .62 and 1.32. These scores suggested that all
variables had a normal distribution. Subsequently, Pearson’s correlation analysis results
revealed that perceived risk was significantly and positively correlated with coronavirus fear
(r = .54), depression (r = .37), stress (r = .31), and anxiety (r = .33) as well as negatively
associated with resilience (r = − .19), as shown in Table 1. Resilience also had negative and
significant correlation with coronavirus fear (r = − .33), depression (r = − .36), stress (r =
− .43), and anxiety (r = − .38). All correlation results were significant at the levels of
p < 0.01 (Tables 2 and 3).

Following examining the preliminary results and correlations, we tested the mediating role
of the coronavirus fear and resilience in the association between perceived risk and psycho-
logical health problems including depression, stress, and anxiety. We first found that perceived
risk significantly predicted coronavirus fear (β = .54, p < .001) but was a non-significant
predictor of resilience (β = − .02, p = .84). Coronavirus fear fully mediated the effect of
perceived risk on resilience (β = − .32, p < .001). Perceived risk explained 29% of the variance
in coronavirus fear, and perceived risk and coronavirus fear together accounted for 11% of the
variance in resilience. Mediation analysis also showed that perceived risk was a significant
predictor of depression (β = .21, p < .001) and stress (β = .15, p < .05) but was a non-
significant predictor of anxiety (β = − .09, p = .18). Coronavirus fear had a significant predic-
tive effect on depression (β = .22, p < .05), stress (β = .18, p < .05), and anxiety (β = .36,
p < .001) and mediated the association between perceived risk and psychological health
problems. Lastly, the results revealed that resilience mitigated the effect of coronavirus fear
on depression (β = − .25, p < .001), stress (β = −.34, p < .001), and anxiety (β = −.25, p < .001).
All variables together explained 26% of the variance in depression, 26% of the variance in
stress, and 26% of the variance in anxiety.

Discussion

The primary aim of this study was to investigate the potential mediating roles of coronavirus
fear and resilience in the impact of perceived risk and mental health problems among
healthcare professionals directly caring COVID-19 patients. Consistent with earlier research
(Harper et al. 2020; Jackson 2011; Li et al. 2020), perceived risk had a direct effect on
coronavirus fear and mental health problems, but not resilience. The results have supported the

Table 1 Descriptive statistics and correlation results

Scales M SD Skew. Kurt. α 1. 2. 3. 4. 5. 6.

1. Perceived risk 7.62 1.62 − .53 − .25 .78 – .54** − .19** .37** .31** .33**

2. Coronavirus fear 13.35 3.79 − .79 − .10 .79 – − .33** .51** .37** .49**

3. Resilience 19.95 4.69 − .26 .09 .84 – − .36** − .43** − .38**
4. Depression 5.72 5.38 1.04 .64 .81 – .77** .63**

5. Stress 7.24 5.68 .53 − .62 .91 – .59**

6. Anxiety 4.59 3.98 1.23 1.32 .91 –

** Correlation is significant at the .001 level (2-tailed)
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Table 2 Unstandardized coefficients for the mediation model

Consequent

M1 (Coronavirus fear)
Antecedent Coeff. SE t p
X (perceived risk) a1 1.25 .14 9.06 <.001
Constant iM1 3.60 1.10 3.27 .001

R2 = .29
F = 81.96; p < .001
M2 (resilience)

X (perceived risk) a2 − .05 .23 − .20 .842
M1 (Coronavirus fear d21 − .40 .09 − 4.11 < .001
Constant iM2 25.66 1.56 16.40 < .001

R2 = .11
F = 12.50; p < .001
Y1 (depression)

X (perceived risk) c’ .70 .24 2.94 .003
M1 (Coronavirus fear b1 .30 .11 2.82 .005
M2 (resilience) b2 .29 .07 − 3.93 < .001
Constant iy 2.04 2.51 .81 .418

R2 = .26
F = 23.22; p < .001
Y2 (Stress)

X (perceived risk) c’ .51 .25 2.03 .043
M1 (Coronavirus fear b1 .27 .11 2.42 .016
M2 (resilience) b2 − .41 .08 − 5.30 < .001
Constant iy 7.88 2.65 2.97 .003

R2 = .26
F = 23.42; p < .001
Y3 (Anxiety)

X (perceived risk) c’ .23 .17 1.34 .181
M1 (Coronavirus fear b1 .38 .08 4.93 < .001
M2 (resilience) b2 − .21 .05 − 3.92 < .001
Constant iy 1.91 1.80 1.06 .290

R2 = .31
F = 28.81; p < .001

SE standard error, Coeff unstandardized coefficient, X independent variable,Mmediator variables, Y outcomes or
dependent variables

Table 3 Standardized indirect effects and 95% bias-corrected confidence interval predicting psychological health
scores

Path Effect SE Boot LLCI Boot ULCI

Total indirect effect .16 .04 .08 .24
Risk–>fear–>depression .11 .04 .04 .19
Risk–>resilience–>depression .01 .02 − .04 .05
Risk–> fear–>resilience–> depression .01 .02 .02 .08

Total indirect effect .16 .04 .08 .24
Risk–>fear–>stress .10 .04 .03 .18
Risk–>resilience–>stress .01 .03 − .05 .06
Risk–> fear–>resilience–> stress .06 .02 .03 .10

Total indirect effect .24 .04 .16 .33
Risk–>fear–> anxiety .19 .04 .12 .28
Risk–>resilience–> anxiety .01 .02 − .03 .05
Risk–> fear–>resilience–> anxiety .04 .02 .02 .08

Number of bootstrap samples for percentile bootstrap confidence intervals: 10,000
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study predictions that those who have high levels of perceived risk are more likely to
experience fear, depression, anxiety, and stress. Although some early research has examined
the association between risk and resilience (O'Gara et al. 2020), there is a scarcity of research
investigating the mediating role of coronavirus fear between perceived risk and resilience. The
current research found that coronavirus fear fully mediated the relationship between perceived
risk and resilience, suggesting that the impact of perceived risk of COVID-19 on one’s ability
to bounce back from adversity is fully explained by the levels of coronavirus fear.

This study found that coronavirus fear had a direct effect on depression, stress, and anxiety.
Prior research indicated that fear of illness or fear of the unknown has the potential to predict
mental/physical health outcomes and negative societal behaviours such as psychological
distress, mental health disorders, poor physical health, and health risk behaviours
(Shigemura et al. 2020). Additionally, coronavirus fear significantly mediated the relationship
between perceived risk and greater mental health problems. Those who have a higher
perceived risk of COVID-19 may therefore experience more coronavirus fear that increases
the risk of poor mental health. These results are in the line with those of previous research that
coronavirus fear and perceived risk have significant impacts on mental health (Ahorsu et al.
2020; Li et al. 2020; Shigemura et al. 2020). Additionally, the present findings reported that
resilience served as a significant mediator between coronavirus fear and mental health
problems. These results are promising in terms of providing evidence of the protective role
of resilience in mitigating the negative impact of coronavirus fear and psychological health of
healthcare professionals. These results are in line with earlier studies on the association
between resilience and mental health (Yıldırım and Arslan 2020). The theoretical underpinning
of this prediction is that excessive levels of fear related to COVID-19 may lead to poor mental
health (Ahorsu et al. 2020; Garfin et al. 2020; Mertens et al. 2020; Shigemura et al. 2020;
Sloan et al. 2020) and that the functional characteristics of resilient individuals may facilitate
better mental health by buffering the impact of fear on mental health problems in the face of
adversity (Bonanno 2004; Yıldırım 2019).

This study contributes to the extant literature in the following ways. First, there is a scarcity
of well-suited research on the associations between perceived risk, fear, resilience, and mental
health problems among healthcare professionals. We found that perceived risk and fear can
contribute to increased mental health problems among healthcare professionals, which may
have temporal or long-term psychological consequences and tested mediating effects of
resilience and fear between perceived risk and mental health problems. Although mediational
studies do not test causality directly, they are very fruitful in terms of providing evidence that
helps in changing therapeutic or intervention approaches (Windgassen et al. 2016). Investi-
gating directionality and mechanism between the variables is a critical requirement for
causality. Second, we expand on dearth of research investigating psychological factors
associated with mental health of healthcare professionals during the pandemic. By including
healthcare professionals, we extended previous research where the impact of COVID-19 on
the general public has been predominantly studied (Yıldırım and Arslan 2020). Concerning
practical implications, the current findings offer important evidence for the development of
resilience-based interventions aiming to protect healthcare professionals’ mental health, im-
prove their quality of life, and provide a recommendation on public policies. Protecting the
mental health of healthcare professionals from the risk of infections is crucial for them to
effectually fight against COVID-19. Well-suited resilience-based intervention can be delivered
online using social networking sites which conveniently provide the least physical contact with
healthcare professionals to reduce the risk of coronavirus infection. Such interventions can aim
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to (a) support healthcare professionals to maintain their mental health so that they can continue
working for providing primary care and health services in times of crisis without having
psychological problems, and (b) determine healthcare professionals who may be vulnerable to
stressors due to inability to cope with adversity during pandemic. Other than online interven-
tions, psychiatric clinics can be effectively used to provide mental health services to healthcare
workers who are actively involved in the fight against COVID-19 and develop symptoms of
mental health problems such as anxiety and stress-related disorders (Chen et al. 2020).

We need to acknowledge some limitations of this research. First, although self-reports of
one’s experience are valid and feasible ways of measuring mental health problems and
associated factors, exclusive reliance on self-reported measures may have the risk of source
bias. Using alternative methods to supplement the present findings is suggested in future
research. Second, given the cross-sectional nature of the study design, it was difficult to draw a
conclusion regarding the cause and effect association between the study variables. Thus,
longitudinal studies are necessary to confirm the causal order of the associations between
our study variables. Such data are particularly fruitful with respect to offering the long-term
mental health outcomes of the COVID-19 pandemic. Finally, the current findings should be
replicated on other clinical and non-clinical samples to increase the generalisability of the
findings.

Despite these limitations, the present findings might shed light on the possible mechanism
underlying between perceived risk and mental health problems by considering the roles of
resilience and fear in healthcare professionals. Findings may also provide directions to future
research aiming to examine resilience and mental health within the context of crisis and
implement resilience-based programmes.
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