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Abstract: This study investigated the relationship between fear of COVID-19, previous exposure
to COVID-19, perceived vulnerability to disease, sleep quality, and psychological distress among
healthcare workers (HCWs) in Taif city in Saudi Arabia, which has a population of 702,000 people. A
cross-sectional study design was adopted. HCWs (n = 202) completed a survey containing the Fear
of COVID-19 Scale (FCV-19S), Perceived Vulnerability to Disease (PVD), Pittsburgh Sleep Quality
Index (PSQI), and Depression, Anxiety, and Stress Scale (DASS-21). FCV-19S and sleep quality
were significant predictors for psychological distress. Female gender was a significant predictor for
depression and stress. Single, divorced, and widowed marital status were predictive for anxiety.
FCV-19S was weakly correlated with PVD but moderately with depression, anxiety, and stress. Of the
two PVD subscales, perceived infectability was weakly correlated with psychological distress. PVD
and previous experience with COVID-19 were not significant predictors. Sleep quality and FCV-19S
were major predictors of psychological distress. Findings indicated that poor sleep quality was
strongly associated with psychological distress, while fear of COVID-19 had a moderate association.
Such results support the need to design and implement psychological programs to assist HCWs in
dealing with the psychological impact of this ongoing pandemic.

Keywords: fear; health personnel; mental health; COVID-19; depression; anxiety

1. Introduction

Coronavirus disease (COVID-19) was first identified in December 2019 in Wuhan,
China [1]. COVID-19 was declared a public health emergency of international concern by
the World Health Organization (WHO) on 30 January 2020 [2]. The COVID-19 pandemic
has been described as one of the most serious pandemics Saudi Arabia and the world has
faced over the last century [3]. The seriousness of this pandemic was its high potential to
spread to others compared to past coronavirus types such as the Middle East respiratory
syndrome coronavirus (MERS-CoV) [4]. This is measured by the number of infected
individuals due to the fact of one infected case, which was 2.5 for COVID-19 compared to
0.9 for MERS-CoV [4].
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Healthcare workers (HCWs) represent the first line in the fight against the pandemic [5].
This has come with significant effects on psychological well-being in terms of depression,
anxiety, or stress [6]. Recent local and international studies have shown that many HCWs
already experience depressive and anxiety-related symptoms as well as insomnia [3,7–17].

Internationally, a recent meta-analysis involving 97,333 HCWs, published in 2021,
showed that HCWs’ depression and anxiety pooled prevalence during COVID-19 was 21.7%
and 22.1%, respectively [4]. This meta-analysis found that the highest pooled prevalence
of these conditions was in Middle Eastern studies (34.6% for depression and 28.9% for
anxiety). This is consistent with research findings where ethnic minorities were more at risk
of negative psychological outcomes [6]. This pooled prevalence represented an increase in
such conditions compared to another meta-analysis published in 2020 that showed them
to be 15.9% for depression and 15.1% for anxiety. This increase in prevalence highlights
the impact of COVID-19 on HCWs’ psychological well-being. Locally, studies have shown
strikingly higher rates than international rates for depression (69%), anxiety (58.9%), stress
(55.9%), and insomnia (37.3) [18]. Female HCWs are particularly more prone to suffering
from psychological distress such as depression and anxiety [3,7–9,19].

Numerous studies have suggested possible reasons for such high rates of psychologi-
cal distress among HCWs, which included increased workload, feeling isolated, reduced
confidence in adopting safety procedures, fear of being infected, and lack of adequate
protective equipment [20–22]. Therefore, continued investigations into the role of other
relevant psychological variables, such as fear of COVID-19 and perceived vulnerability
to disease, are necessary to understand the complexities underlying the emergence and
continuation of symptoms of psychological distress. While high levels of fear are linked
directly to anxiety, it appears unrelated to the extent to which an individual engages in
protective behaviors [19]. This effect may be entirely different in the context of HCWs,
where use of protective equipment is not only applied to decrease an unknown probabil-
ity of encountering a potential source of infection but where there are confirmed cases
of COVID-19.

The present study thus collected data from an HCW sample to investigate the relation-
ship between fear of COVID-19, previous exposure to COVID-19, perceived vulnerability to
disease and insomnia, and psychological factors including depression, anxiety, and stress.
In light of the reviewed literature, it was hypothesized that HCWs might have high rates
of depressive and anxiety symptoms as well as higher rates of insomnia and stress levels.
Therefore, this study investigated the relationship between fear of COVID-19, previous
exposure to COVID-19, perceived vulnerability to disease, sleep quality, and psychological
distress among HCWs.

2. Materials and Methods
2.1. Participants

The Saudi Ministry of Health designated King Faisal Medical Complex (KFMC), which
has more than 1400 HCWs, as the treatment provider for COVID-19 cases in Taif city. Only
frontline HCWs (i.e., doctors and nurses) were included. The minimum required sample
size for multiple regression with 11 predictors to achieve a statistical power of 95% to detect
a small effects size of 0.20 under p = 0.05 was 136 participants. A cross-sectional study
design was adopted for the purpose of this study. Invitations for voluntary participation
were sent through the hospital intranet electronic mailing system. This was conducted via
an open electronic survey, where a Google survey form was sent to all HCWs. As traditional
convenience sampling methodology is known to be less generalizable and accurate than
a homogeneous convenience sampling strategy, which can lead to estimation bias [23], a
homogeneous sampling strategy was adopted in this study. This was due to the fact that
HCWs are a homogeneous group that are different from other health professions.
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2.2. Procedure

Consenting participants were asked to take an online anonymous survey investigating
sociodemographic and background data along with different scales pertaining to fear of
COVID-19, psychological aspects, anxiety, psychological distress. The data were collected
within October–November of 2020. This study was approved by the institutional ethics
committee of Taif University (IRB:HAO-02-T-105) and the Taif City Health Directorate
(IRB:HAP-02-T-067-407) on 10 June 2020 and 13 September 2020, consecutively.

2.3. Measures

All questionnaires were presented in their English-language versions. The participants
were HCWs who had either completed their training in an English-speaking environment,
or English was an integral part of their education. Although two of the scales used in this
study (i.e., Fear of COVID-19 and Depression and Anxiety Stress Scales) have previously
been validated in Arabic [24,25], we used the English version as not all participants spoke
Arabic. Therefore, the scales were administered in English, as all HCWs spoke English
fluently. Less than 1% of the data were missing, not revealing any detectable pattern.

Fear of COVID-19 Scale (FCV-19S): The FCV-19S [26] presents seven items to be rated
on a five-point Likert scale, ranging from 1 (strongly disagree) to 5 (strongly agree). Items
are summed to calculate a total score, where a higher score represent higher levels of fear
of COVID-19. The FCV-19S has robust psychometric properties and is typically interpreted
as a unidimensional profile [26]. In the present sample, Cronbach’s alpha was 0.89. The
average score for the items when using the scale with a Saudi Arabian sample was 2.42.
There are currently no cut-off values available to classify respondents as expressing different
levels of fear.

Depression Anxiety Stress Scale (DASS-21): Psychological distress was measured
using the DASS-21 [27]. The instrument presents 21 statements on a four-point Likert scale
(0 = never, 1 = sometimes, 2 = often, 3 = almost always), of which seven each relate to
one of the subscales for depression, anxiety, and stress. Due to the fact of a questionnaire
formatting error, item 6 (“I tended to over-react to situations”) was omitted, and the
subscale score for stress was thus calculated with the six remaining subscale items. For all
subscales, a higher score expressed a higher level of psychological distress. The DASS-21
has been used widely with generally acknowledged robust psychometric properties [28].
For the present sample, Cronbach’s alpha values of the depression, anxiety, and stress
subscales were 0.86, 0.83, and 0.87, respectively. To enable comparison with the full 42-item
cut-off scores, values for the subscales were multiplied by two. The following cut-off values
were proposed [27] for the depression subscale: 0–9 for normal, 10–13 for mild, 14–20 for
moderate, 21–27 for severe, and above 27 for extremely severe. For anxiety, these values
were 0–7, 8–9, 10–14, 15–19, and above 19. For the stress subscale, the comparative cut-off
values could not be used due to the fact that one item was excluded in the present analyses.

Pittsburgh Sleep Quality Index (PSQI): The PSQI [29] was used to assess sleep quality,
where participants responded to a series of Likert-scale items with a variety of formats.
Due to the fact that many of the participants were regularly called to night-shift work, not
all subscales of the instrument could adequately be used to assess sleep quality. Instead
of the PSQI’s seven components, only the following five were used: subjective sleep
quality (Component 1), sleep latency (Component 2), sleep duration (Component 3), use
of sleep medication (Component 6), and daytime dysfunction (Component 7). For all
components, a higher score represented lower quality sleep. A total sleep quality score was
also calculated as the sum of all these component scores. Cronbach’s alpha for the summary
score consisting of these five items was unacceptably low at 0.42. Cronbach’s alpha where
the item deleted revealed that sleep duration (Component 3) was an unreliable item. After
deletion of that item, the Cronbach’s alpha for the remaining four items increased to 0.61.
Given the different ways in which the scale’s total score was calculated, no comparable
summary scores were available.
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Perceived Vulnerability to Disease (PVD): The PVD [30], which has shown good
psychometric properties, presents 15 items on a seven-point Likert scale ranging from
1 = “strongly disagree” to 7 = “strongly agree”. Six of the items were positively worded
and thus rescored so that high scores on all items represented a high degree of perceived
disease vulnerability. Items 2, 5, 6, 8, 10, 12, and 14 were then summed to calculate the
subscale score called perceived infectability, and germ aversion was calculated as the sum
of items 1, 3, 4, 7, 9, 11, 13, and 15. Cronbach’s alpha values for the two subscales were
0.52 and 0.54, respectively. No comparative mean values are available for this scale using
samples in Saudi Arabia. In a recent study about fear of COVID-19 in South Africa, mean
values for this scale were reported to be 28.7 (SD = 8.8) for perceived infectability and 42.8
(SD = 8.4) for germ aversion [31].

2.4. Data Analyses

All statistical analyses were conducted using the software package IBM SPSS v.27
(Armonk, NY, USA). All questions were compulsory; therefore, there were no missing
values. Prior to conducting inferential statistics, the continuous variables were scrutinized
for any deviations against the assumption of normality. Of the five components of the
PSQI, Components 6 (use of sleep medication) and 7 (daytime dysfunction) had elevated
skewness (2.04 and 1.41, respectively) and kurtosis (3.00 and 1.61, respectively). For that
reason, only the total sleep scores were analyzed as opposed to the components. Pearson’s
r correlation analysis explored the relationship between the continuous variables of interest,
and a subsequent regression analysis explored predictors of psychological distress. Here,
demographic factors were entered in the first block, followed by previous experience
with COVID-19 in Block 2, and sleep quality, fear of COVID-19, and perceived disease
vulnerability in Block 3.

3. Results

A total of two hundred and two HCWs participated in this study, which exceeded the
calculated sample size of 136. The majority of the participants were female (71%, n = 144).
Nurses represented the majority of the participants (67%, n = 136) while doctors represented
a third of the participants (33%, n = 66). Approximately one-third of the participants held
postgraduate degrees. The majority of participants were married (61%, n = 124). In terms
of monthly income, the majority received less than USD 2666. Sociodemographic data and
other characteristics of the sample are summarized in Table 1.

The average total summary score of the Fear of COVID-19 Scale was 18.54. In terms of
item means, this was 2.65—a score slightly higher than that reported when using the scale
in Saudi Arabia, albeit in the Arabic version [30].

For the depression subscale of the DASS-21, 59% (n = 119) of the participants were
in the normal category, 14% (n = 29) in the category for mild depression, 19% (n = 39) in
moderate depression, 3% (n = 6) in severe depression, and 5% (n = 9) in extremely severe
depression. For anxiety, 50% (n = 100) were in the category normal, 6% (n = 12) mild, 24%
(n = 48) moderate, 8% severe (n = 17), and 12% (n = 25) extremely severe. Table 2 shows these
results by gender. For both depression (x2(4) = 9.80, p < 0.05) and anxiety (x2(4) = 18.27,
p < 0.01), the gender differences were statistically significant. For the depression subscale,
proportionally fewer males were in the normal category than females. For anxiety, this
was reversed.

Table 3 shows a matrix of Pearson’s r correlation coefficients for the following variables:
experience with COVID-19, sleep quality, fear of COVID-19, perceived infectability, germ
aversion, depression, anxiety, and stress. Previous experience with actual COVID-19 cases
was unrelated to any of the other variables. Fear of COVID-19 was weakly correlated with
perceived infectability and germ aversion but moderately with depression, anxiety, and
stress. Of the two perceived disease vulnerability subscales, only perceived infectability
was weakly correlated with psychological distress, while germ aversion was not.
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Table 1. Sociodemographic data and other characteristics of HCWs (n = 202). SD, standard deviation.

Variable n % Mean SD

Age 34.9 10.7
Gender
Female 144 71
Male 58 29

Marital status
Married 124 61

Single (including divorced) 78 39
Postgraduate education

No 146 72
Yes 56 28

Employment
Doctor 66 33
Nurse 136 67

Income
USD < 2666.4 130 64

USD 2666.4–4266.4 25 12
USD > 4266.4 47 23

Experience with COVID-19: “Have you dealt with
previous versions of corona virus in any form?
(e.g., have you worked in a hospital where they

treated corona patients)”
No 49 24
Yes 153 76

Fear of COVID-19 18.54 6.31
Sleep quality 8.10 3.11

Perceived infectability 26.68 6.02
Germ aversion 42.15 6.90

Depression 8.58 8.00
Anxiety 8.66 7.80
Stress 8.66 7.68

Table 2. Frequency of participants (by gender) in each of the depression and anxiety categories for
the DASS-21.

Depression Anxiety

Male Female Male Female

Normal 32 87 35 65
Mild 5 24 2 10

Moderate 14 25 5 43
Severe 1 5 3 14

Extremely severe 6 3 13 12

Subsequent multiple linear regression analyses explored the relationship between
the variables of interest in more detail. Given the high correlation (>0.80) between the
three subscales of the DASS-21 (Table 3) and the danger of collinearity, regression analyses
were conducted separately for each of the three subscales as outcome variables, with none
of the others added as predictor variables.

Detailed results are shown in Table 4. Of the demographic variables entered in Block 1,
only gender was a significant predictor for depression, anxiety, and stress, and marital
status for anxiety. Experience with COVID-19 was not a significant predictor for any of
the three psychological distress subscales. The variance explained by Block 1 ranged from
0.11 to 0.18, and increased substantially with Block 3, ranging from 0.41 to 0.50. For all
three psychological distress variables, Fear of COVID-19 as well as sleep quality were
significant predictors, and the two subscales of the PVD (perceived infectability and germ
aversion) were not significant.
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Table 3. Correlation coefficient matrix (Pearson’s r).

Previous Experience
with COVID-19

Fear of
COVID-19

Perceived
Infectability

Germ
Aversion Depression Anxiety

Fear of COVID-19 0.07 -
Perceived infectability −0.07 0.22 ** -

Germ aversion −0.11 0.14 * 0.06 -
Depression −0.04 0.39 ** 0.21 ** −0.02 -

Anxiety −0.05 0.44 ** 0.21 ** 0.02 0.83 ** -
Stress 0.00 0.41 ** 0.23 ** −0.03 0.85 ** 0.85 **

** p < 0.01; * p < 0.05 (two-tailed).

Table 4. Multiple linear regression. Results are shown separately for depression, anxiety, and stress
as outcome variables. The demographic variables were entered as Block 1, experience with COVID-19
as Block 2, and independent variables as Block 3.

Step R2 R2 Change F (df1, df2) Variable Standardized β p-Value

Depression
1 0.18 0.18 6.67 (6, 180) <0.01 **

Age −0.16 0.11
Gender −0.36 <0.01 **

Marital status 0.13 0.13
Postgraduate education −0.01 0.92

Employment type 0.17 0.23
Income −0.15 0.15

2 0.19 0.00 0.73 (1, 179) 0.39
COVID-19 experience −0.06 0.39

3 0.47 0.29 23.59 (4, 175) <0.01 **
Fear of COVID-19 0.32 <0.01 **

Sleep quality 0.33 <0.01 **
Perceived infectability −0.00 0.98

Germ aversion 0.03 0.60
Anxiety

1 0.15 0.15 5.46 (6, 180) <0.01 **
Age −0.15 0.15

Gender −0.18 0.05
Marital status 0.20 <0.05 *

Postgraduate education −0.03 0.81
Employment type 0.10 0.49

Income −0.08 0.47
2 0.16 0.00 0.56 (1, 179) 0.46

COVID-19 experience −0.05 0.46
3 0.50 0.35 30.49 (4, 175) <0.01 **

Fear of COVID-19 0.31 <0.01 **
Sleep quality 0.40 <0.01 **

Perceived infectability −0.01 0.92
Germ aversion 0.08 0.16

Stress
1 0.11 0.11 3.61 (6, 180) <0.01 **

Age −0.19 0.08
Gender −0.24 <0.05 *

Marital status 0.08 0.37
Postgraduate education 0.05 0.69

Employment type 0.17 0.25
Income −0.09 0.41

2 0.11 0.00 0.06 (1, 179) 0.91
COVID-19 experience −0.02 0.81

3 0.41 0.30 22.32 (4, 175) <0.01 **
Fear of COVID-19 0.29 <0.01 **

Sleep quality 0.36 <0.01 **
Perceived infectability 0.04 0.56

Germ aversion 0.04 0.49

Note: ** p < 0.01; * p < 0.05 (2-tailed). Abbreviation: R2, R-squared; df, degree of freedom.
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4. Discussion

This study investigated the impact of COVID-19 on frontline HCWs’ psychological
distress and insomnia among other variables. During the period of this study, there were
11,159 confirmed COVID-19 cases with more than 239 deaths in Taif city [32]. The sample
size of 202 exceeded the required number of 105, and it was similar to previous research
projects [3,33].

Our findings indicated that poor sleep quality was strongly associated with suffering
from psychological distress. This is consistent with recent research findings among HCWs,
where poor sleep quality mediated psychological distress [17]. According to this meta-
analysis, the percentage for insomnia among HCWs was 39% [17]. The seriousness of
insomnia was shown in one study where more than half of frontline HCWs suffered from
moderate insomnia, while over a quarter of them suffered severe insomnia compared to
non-frontline HCWs [34].

Fear of being infected is part of daily life for frontline HCWs in their work [35]. While
normal fear helps people to adapt to threatening circumstances [36], excessive fear can be
maladaptive [37]. Our study found that fear of COVID-19 was moderately associated with
psychological distress. This is consistent with the international literature, as HCWs’ fear of
acquiring COVID-19 infection was associated with psychological distress [17,38–42]. Some
explanations provided in the literature for this heightened fear during pandemics included
fear of uncertainty and acquiring the infection and transmitting it to others [40,43–45]. In
the general population, fear of COVID-19 was similarly associated with high psychological
distress [24,46].

Our study found fear of COVID-19 as a weak predictor for perceived vulnerability to
disease. This was contrary to previous research that showed high correlation between the
two variables [26], although another study conducted in Saudi Arabia found no association
between perceived vulnerability to disease and stress [47]. One explanation for this may
be that the current study took place a few months after the pandemic’s outbreak, which
may have led to habituation in the fear response. For example, a study conducted in
Germany found a reduction within six weeks, with fear of COVID-19 back to the level
before lockdown [48].

Interestingly, experience in dealing with COVID-19 was neither a significant predictor
for psychological distress nor was it correlated with Fear of COVID-19. This was con-
sistent with the international literature, as clinicians interviewed at different time points
in one study had lower levels of psychological distress compared to when the pandemic
started [10]. This process of “normalization” was stated to be due to the fact of acquiring
better knowledge and skills in dealing with the crisis, which was reported by 90% of
the participants. Although they still had worries about their personal safety, all of the
interviewed staff had adapted to the new way of working. This finding was supported by
another study conducted in China that found that, over time, staff had adapted to dealing
with the pandemic, i.e., “psychological adaptation” [49]. Therefore, it could be stated that
previous experience in dealing with infectious diseases had no impact, as staff were more
confident in dealing with the current crisis. Another reason could be that our study was
conducted few months after the COVID-19 pandemic started, which gave staff enough
time to adapt to the situation at hand.

In this study, participants’ gender was found to be a significant predictor of both
depression and stress, where females had higher scores of depression. This is consistent
with the findings of a number of local studies [3,8,9] that found higher rates of depres-
sion among female HCWs compared to their male counterparts. This fits well with the
international literature, where it was found that females had higher rates of depression
and stress [15,17]. Interestingly, our findings were not consistent with other local studies
that found that females experienced higher rates of anxiety than males [3,7,50]. These
local findings were consistent with the international literature that showed higher rates of
anxiety among female HCWs [15,17]. One possible explanation for this could be that our
study was conducted a few months into the pandemic, where psychological adaptation
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could have taken place [10,49]. The passage of time may have allowed more confidence
to have been built through better knowledge, training, and graded exposure. This could
have reduced the perceived danger associated with the pandemic thus lowering anxiety
levels [10]. Moreover, past research showed that HCWs paid little attention to their psycho-
logical well-being during the peak of the COVID-19 pandemic and were less likely to seek
help [51]. In addition, the persistence of depression and stress throughout the pandemic’s
timeline could be explained by perceived helplessness and social isolation in the face of
rising mortality [10].

Marital status was found to be a significant predictor of anxiety, confirming prior
local studies. This was consistent with local and international research findings, where
unmarried participants (i.e., single, divorced, and widowed) exhibited higher levels of
psychological distress [3,13]. One explanation offered in the literature is fear and worries
of infecting family members [10,13,52]. Dealing with the unfolding major effects of the
pandemic might represent elevated uncertainty levels that are associated with higher
anxiety levels [53], especially for those caring for a family.

In light of the above findings, there is a need for designing and implementing psy-
chological support programs for HCWs with a preventive and therapeutic focus. These
programs need to identify HCWs suffering from psychological distress in order to offer
timely psychological support. In addition to the scales mentioned above, the literature
offers quick depression screening methods such as Patient Health Questionnaire-9 (PHQ-9)
which has been widely validated [54]. Finally, suicidal behavior being a serious conse-
quence of elevated psychological distress should be screened for and managed accordingly.
This could be performed using the Beck Scale for Suicidal Ideation, which also has good
validity in assessing suicidal ideation [55].

Strengths and Limitations

This study had a number of strengths that included using well-validated scales tar-
geting relevant outcome measures among HCWs. However, the study had a number of
limitations. For example, this study was conducted in one COVID center in one city in
Saudi Arabia, which limits the findings’ generalizability. In addition, the cross-sectional
design of this study does not infer causal associations, neither does it differentiate between
pre-existing and current mental health problems. Moreover, selection bias could have taken
place, as participation could have been influenced by certain staff’s individual concerns
over COVID-19, thus limiting the sample’s representation. Furthermore, using a conve-
nience sampling methodology could have led to selection bias. Another limitation is that
suicidal ideation and behavior were not explored in this study, which could be an area
for further research given its relationship with psychological distress especially during
this pandemic [56]. Its importance lies in the fact that HCWs have higher rates of suicidal
behavior than the general population, even before this pandemic began [57]. In addition,
our study was conducted 8 months after the WHO declared COVID-19 a pandemic, which
could have influenced the results as previous research has shown lower levels of psycholog-
ical distress with the passage of time [49]. Finally, due to the fact of a formatting error, the
stress subscale of the DASS-21 could not be interpreted in reference to known cut-off values

5. Conclusions

Psychological distress seems to be an ongoing issue for frontline HCWs dealing
with the COVID-19 pandemic. Sleep quality and Fear of COVID-19 were strong and
moderate predictors for all psychological distress, respectively. Female gender was strongly
associated with depression and stress, while marital status was strongly associated with
anxiety. Fear of COVID-19 was weakly associated with perceived infectability and germ
aversion. Similarly, perceived infectability was weakly predictive of psychological distress.
Finally, the level of experience and germ aversion were not predictors for psychological
distress. From the above findings, our research findings lend support to calls for an urgent
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need to design and implement psychological programs to assist HCWs in dealing with the
psychological sequelae of the ongoing pandemic.
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