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Abstract
Previous research suggests that psychological and behavioural factors such as worry,
severity, controllability, and preventive behaviours are associated with mental health and
well-being. Less is known about simultaneous effects of those factors in predicting mental
health and well-being. This study aimed to present the prevalence of mental health
problems and identify the predictors of mental health and subjective well-being of
healthcare workers during the COVID-19 pandemic. Participants included 245 healthcare
workers (Mage = 33.16 ± 7.33; 50.61% females) from a pandemic hospital in Turkey.
Healthcare workers reported mild/severe depression, anxiety, and stress. Females tended
to be more vulnerable to developing psychiatric symptoms. Worry, severity, and control-
lability significantly predicted depression, anxiety, stress, and subjective well-being while
preventive behaviours only predicted subjective well-being. These findings suggest the
importance of assessing healthcare workers’ experiences of mental health and subjective
well-being and their associated factors to assist mental health providers tailor assessments
and treatment during a pandemic.
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Severe acute respiratory syndrome caused by a novel coronavirus (COVID-19) is an extremely
contagious, serious, and potentially life-threatening form of pneumonia. The first confirmed
case of COVID-19 was reported in Wuhan, China, in late December 2019. As of February 2,
2021, more than 105,774,900 cases had been reported in at least 192 countries, including the
first confirmed case of COVID-19 with a total of 2,524,786 cases in Turkey, reported on
March 11, 2020 (Center for Systems Science and Engineering 2021). Investigations are under
way around the world, not only to understand transmission dynamics and the spectrum of
clinical disease but also determine psychological and behaviours factors associated with
mental health of people.

The virus manifested its impact in many areas including healthcare settings. Healthcare
workers (HCWs) are at high risk of infection, and their mental health have been severely
affected during the pandemic (Yıldırım et al. 2020b, b). The World Health Organization
(WHO 2020) highlighted the excessive burden of COVID-19 on HCWs and called for urgent
action to address the basic needs and measures necessary to save lives and prevent serious
impact of pandemic on HCWs’ physical and mental health. HCWs are under pressure due to
overwork, lack of supplies, and more exposure to negative emotions from the patients. The
challenges faced by HCWs include not only being overwhelmed by increased work overload
but also the continuous fear, worry, and anxiety for themselves and their families (Yıldırım
et al. 2021a, b), working with new and frequently changing protocols and personal protective
equipment. These factors can trigger both the emergence of new mental health problems and
the exacerbation of pre-existing problem (Hao et al. 2020; Kang et al. 2020; Xiang et al. 2020;
Yıldırım and Güler 2020).

HCWs directly involved in the care of patients with COVID-19 are at high risk of
developing psychological distress and other mental health symptoms such as posttrau-
matic stress symptoms (Carmassi et al. 2020). Empirical evidence in the context of
COVID-19 pandemic showed that HCWs experience severe symptoms of anxiety,
depression, and stress (Lai et al. 2020). For example, in a systematic review and
meta-analysis of 13 studies, Pappa et al. (2020) documented high rates of anxiety
(23.2%,), depression (22.8%), and insomnia (38.9%) in HCWs, with female HCWs
exhibiting higher rates of affective symptoms. Studies on previous outbreaks such as
severe acute respiratory syndrome (SARS) in 2003 Middle East respiratory syndrome
(MERS) in 2015 also reported high levels of mental health problems including
anxiety, depression, and sleep disorders among HCWs in many countries (Bai et al.
2004; Lee et al. 2018; Maunder et al. 2004).

Psychological and Behavioural Factors Affecting Mental Health of HCWs

There are various psychological and behavioural factors affecting mental health of
HCWs in the context of pandemic. Worry appears to be an important risk factor for
mental health during global health crisis. The rates of worry are high among HCWs
during the pandemic. Puci et al. (2020) identified the levels of worries among Italian
HCWs and found that HCWs were worried about the COVID-19 infection with a
median score of 3, measured on a score ranging between 0 (not worried) and 4 (very
worried). Higher levels of COVID-19 related worry were also found to be associated
with greater mental health disorders and resilience and meaning in life mediated the
impact of COVID-19 related worry on mental health disorders (Yıldırım et al. 2020a).
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Severity of a disease also has a tremendous impact on general health and well-being across
(Vilhena et al. 2014). According to the protection motivation theory, public perception about
severity of disease is affected by its possible physical damage to health (Rogers 1975).
Evidence from previous outbreaks like SARS indicated that greater level of severity is related
with lack of knowledge about diseases leading to diminished mental health (de Zwart et al.
2009). Although limited, studies conducted during current pandemic showed that COVID-19
severity is significantly and negatively related to general mental health, self-efficacy, and
knowledge about the disease, while it was significantly positively related to preventive
behaviours against the virus (Yıldırım and Güler 2020).

Although controllability of a disease does not appear to have been studied in the context of
pandemics, it is possible that people with high levels of controllability of a disease have better
mental health and well-being during the COVID-19 crisis. Studies demonstrated that beliefs
about the controllability of a disease is associated with better functioning and mental health
such low depression (Boonen 2010). Therefore, it can be assumed that controllability is a
critical determinant of mental health outcomes.

In addition to psychological factors, the ways individuals cope with stressful events have
also been indicated to be a significant factor in preventing adverse effects of the pandemic.
People tend to engage in preventive behaviours as a way to mitigate the risk of infection
(Yıldırım et al. 2021a). Evidence suggests that people who engaged in protective behaviours
report better general health in the context of pandemic (Yıldırım and Güler 2020). For
example, in a study conducted by Yıldırım and Arslan (2020), preventive behaviours against
COVID-19 were associated with high resilience which in turn promote psychological health.
The lack of practice on the preventive behaviours against COVID-19 may also lead to the
increase in COVID-19 cases among HCWs (Bashirian et al. 2020; Chou et al. 2020).

Present Study

Thus far, all the aforementioned factors influence mental health and well-being, but little is
known about how they predict mental health and well-being of HCWs during the COVID-19
pandemic. Earlier studies investigated single risk factor or a small set of risk factors in relation
to mental health. Examining each factor as an independent hypothesis, as done in previous
studies, can result in incorrect conclusions due to several comparison, multicollinearity, and
model misspecification. Therefore, the aims of the present study were threefold: (i) to describe
the prevalence of anxiety, depression, and stress among HCWs during COVID-19; (ii) to
compare male and female HCWs in terms of worry, control, severity, preventive behaviours,
depression, anxiety, stress, and subjective well-being; and (iii) to examine how worry, control,
severity, and preventive behaviours would predict mental health and subjective well-being.

Method

Participants

The sample comprised of 245 healthcare workers from a pandemic hospital in Turkey. The
sampling approach was convenience due to the accessibility. No exclusion criterion was
employed for the hospital. The hospitals which accepted to participate were included.
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Participants ranged in age between 22 and 58 years (Mage = 33.16 ± 7.33). There was almost
equal number of males (49.39) and females (50.61%). Most participants were married
(64.10%), had a high level of educational attainment (53.06% at least a bachelor’s degree),
and had no chronic medical conditions such as diabetes and cancer (73.47%). The majority of
participants were doctors (42.04%) and nurses (24.90%). The results are presented in Table 1.

Measures

Worry By specifying the COVID-19 pandemic, a single item (Andersen et al. 2003) was used
to assess worry related to COVID-19: “During the past 4 weeks, how often have you thought
about your chances of getting coronavirus?”. The item is rated on a 5-point Likert-type scale
ranging from 1 = not at all to 5 =most all the time, with higher scores referring to a higher level
of worry pertaining to COVID-19.

Severity To assess the level of severity related to COVID-19, a single item was utilized: “How
serious would it be for you if you contract COVID-19 in the next year?” (de Zwart et al. 2009;
Yıldırım and Güler 2020). The item is answered on a 5-point Likert-type scale ranging from
1 = not at all to 5 = very serious, with higher scores indicating greater severity related to
COVID-19.

Controllability By specifying the COVID-19 pandemic, a single item (Witte 1996) was used
to measure controllability corresponding to COVID-19: “There’s a lot I can do to prevent
coronavirus”. The item is rated on a 5-point Likert-type scale ranging from 1 = strongly
disagree to 5 = strongly agree, with higher scores indicating greater level of controllability of
COVID-19.

Preventive Behaviours The measure for the preventive behaviours of COVID-19, assessed
on nine items with 5-point scales ranging from 1 = never to 5 = always, was adapted from
preventive behaviours scale (Yıldırım and Güler 2020). A higher score indicates higher
engagement in preventive behaviours against COVID-19.

Table 1 Characteristics of the sample (n = 245)

Variable Level Frequency Percent

Gender Males 121 49.39
Females 124 50.61

Marital status Married 157 64.10
Single 76 31.00
Divorced/widowed 12 4.90

Educational attainment High school or lower 40 16.33
Bachelor’s degree 130 53.06
Master’s degree/PhD 75 30.61

Having chronic diseases Yes 49 20.00
No 180 73.47
Do not know 16 6.53

Professions Doctor 103 42.04
Nurse 61 24.90
Allied health workers 18 7.35
Other 63 25.71
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Mental Health To assess mental health problems, the depression anxiety stress scales-21
(DASS-21) was used (Lovibond and Lovibond 1995). The DASS-21 contains 21 items
clustered into three subscales (7 items per subscale): depression, anxiety, and stress. The scale
uses a 4-point Likert-type, where 0 refers to “did not apply to me at all” to 3 presents “applied
to me very much or most of the time”. Higher scores refer to high depression, anxiety, and
stress. The scale had good evidence of reliability and validity in Turkish (Sarıçam 2018).

Subjective Well-Being To assess the HCWs’ subjective well-being, we used the World
Health Organization-5 well-being index (WHO-5; Staehr 1998). The WHO-5 includes five
items rated on a 6-point Likert scale response format that ranges from 0 = not present to 5 =
constantly present. The scale was translated into Turkish Eser et al. (2019).

Design

Participants were invited and filled out an online survey prepared on Google Forms and
distributed through social networking sites (e.g. WhatApp). The research used an online
snowball technique to recruit participants. All participants provided their informed consent
(online) to take part in this study after being fully informed about the purpose and procedures
of the current study. The study protocol was carried out in line with the ethical principles
established in the Declaration of Helsinki. The procedure was approved by the ethical
committee of a state university (anonymised) and Republic of Turkey Ministry of Health.

Data Analysis

This study employed descriptive statistics and regression analysis. Skewness and
kurtosis values fell within an acceptable level of normal distribution (skewness =
−0.02 and 1.29; kurtosis = −0.01 and − 2.02). There was no missing data. Internal
consistency reliability ranged between acceptable to excellent. An independent sample
t test was run to compare male and female groups on the study variables. Pearson
product-moment correlation was calculated to explore the bivariate correlations be-
tween the analysed variables of this study. Hierarchical multiple regression analysis
was conducted to examine the roles of demographic, psychological, and behavioural
factors in predicting mental health and subjective well-being. A probability p value of
less than 0.05 was considered statistically significant. The statistical analyses were
conducted with SPSS 25 for Windows.

Results

Rates of Healthcare Workers’ Mental Health Problems

Table 2 presents the rates of mental health problems reported by healthcare workers. Rates for
likely common mental health problems were lower but still high, with 2.45–12.65% (depres-
sion), 2.40–9.40% (anxiety), and 3.70–6.10% (stress) scoring falling within the mild/severe
score range.
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Gender Differences on Healthcare Workers’ Mental Health Problems
and COVID-19-Related Factors

As presented in Table 3, the means of worry (3.60 vs. 3.83; p < 0.05), preventive behaviours
(28.79 vs. 30.75; p < 0.001), depression (4.38 vs. 6.23; p < 0.001), anxiety (3.31 vs. 5.37;
p < 0.001), and stress (6.17 vs. 7.65; p < 0.001) were statistically significantly lower in males
than in females. No statistically significantly differences were observed between females and
males in the scores of subjective well-being (11.35 vs. 12.79; p > 0.05).

Associations Between COVID-19-Related Factors, Mental Health Problems,
and Subjective Well-Being

Correlation analysis was initially performed to explore the relationships among the COVID-
19-related factors, mental health problems, and subjective well-being (Table 4). Higher age
was significantly positively correlated with worry, perceived severity, preventive behaviours,
depression, anxiety, and stress. Female gender was significantly positively correlated worry,
preventive behaviours, depression, anxiety, and stress. Worry was significantly positively
correlated with perceived severity, preventive behaviours, depression, anxiety, and stress,
while it was significantly negatively correlated with subjective well-being. Perceived control
was significantly positively correlated with preventive behaviours and subjective well-being,
whereas it was significantly negatively correlated with depression, anxiety, and stress. Per-
ceived severity was significantly positively correlated with preventive behaviours, depression,
anxiety, and stress and that it was significantly negatively correlated with subjective well-
being. Preventive behaviours were significantly positively correlated with depression, anxiety,
and stress, and it was significantly negatively correlated with subjective well-being. Subjective
well-being was significantly negatively correlated with depression, anxiety, and stress.

Table 2 Rates of depression, anxiety, and stress

Overall Males Females

Severity level Cut-off score n % n % n %

Normal Depression ≤9 195 79.59 105 86.78 90 72.58
Mild 10≤Depression ≤13 31 12.65 10 8.26 21 16.94
Moderate 14≤Depression ≤20 13 5.31 4 3.31 9 7.26
Severe 21≤Depression ≤27 6 2.45 2 1.65 4 3.23
Extremely severe Depression ≥28 – – – – – – – –
Normal Anxiety ≤7 201 82.00 109 90.08 92 74.19
Mild 8≤Anxiety ≤9 15 6.10 8 6.61 7 5.65
Moderate 10≤Anxiety ≤14 23 9.40 2 1.65 21 16.94
Severe 15≤Anxiety ≤19 6 2.40 2 1.65 4 3.23
Extremely severe Anxiety ≥20 – – – – – – – –
Normal Stress ≤14 221 90.20 113 93.39 108 87.10
Mild 15≤Stress ≤18 15 6.10 5 4.13 10 8.06
Moderate 19≤Stress ≤25 9 3.70 3 2.48 6 4.84
Severe 26≤Stress ≤33 – – – – – – – –
Extremely severe Stress ≥34 – – – – – – – –
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Following to correlation analysis, four hierarchical regression analyses were per-
formed to determine which COVID-19-related variables uniquely contribute to mental
health and subjective well-being after controlling for age and gender (see Table 5). In
the first regression model, the age and gender were entered first in step 1 and
significantly predicted 5% of the variance in depression scores, F(2, 243) = 6.66,
R = .23, R2 = .05, p < 0.01, with older age and female gender being significant predic-
tors of depression. The COVID-19-related factors were entered next and significantly
predicted an additional 23% of the variance in depression scores, F(6,243) = 15.83,
R = .54, R2 = .29, ΔR2 = .23, p < 0.01, with higher worry, perceived severity, and lower
perceived control being significant predictors of depression. In the second regression
model, older age and female gender in step 1 significantly predicted 10 of the
variance in anxiety F(2,243) = 12.61, R = .31, R2 = .10, p < 0.01. In step 2, higher
worry, perceived severity, and lower perceived control significantly predicted an
additional 22% of the variance in anxiety, F(6,243) = 18.11, R = .56, R2 = .31, ΔR2 =
.22, p < 0.01. In the third regression model, a significant contribution of older age and
female gender (4% of variance) in stress was observed in step 1, F(2,243) = 4.84,
R = .20, R2 = .04, p < 0.01. Entering COVID-19-related factor significantly contributed
to the model by explaining an additional of 14% of the variance in depression,
F(6,243) = 8.69, R = .43, R2 = .18, ΔR2 = .14, p < 0.01. Here, worry and perceived
severity were significant positive predictors of depression while perceived controlla-
bility was a significant negative predictor of depression. In the final regression model,
no significant age and gender effects were observed in the prediction of subjective
well-being in step 1, F(2,243) = 2.14, R = .13, R2 = .02, p > 0.05. In step 2, inclusion of
COVID-19 related factors accounted for a significant amount of variance (22%) in the
prediction of subjective well-being, F(6,243) = 11.42, R = .47, R2 = .22, ΔR2 = .21,
p < 0.01. In this model, worry, perceived severity, and preventive behaviours were
significant negative predictors of subjective well-being, while perceived controllability
was a significant positive predictor of subjective well-being.

Table 3 Gender differences across the study variables

Level Gender N Mean SD t df p

Worry Males 121 3.60 0.92 −2.00 243 0.04
Females 124 3.83 0.93

Perceived control Males 121 3.50 0.98 −0.73 243 0.47
Females 124 3.59 1.02

Perceived severity Males 121 3.50 1.13 −1.23 243 0.22
Females 124 3.68 1.08

Preventive behaviours Males 121 28.79 4.42 −3.48 243 0.00
Females 124 30.75 4.37

Depression Males 121 4.38 4.50 −2.86 234.34 0.00
Females 124 6.23 5.61

Anxiety Males 121 3.31 3.20 −4.32 228.79 0.00
Females 124 5.37 4.23

Stress Males 121 6.17 4.95 −2.13 237.04 0.03
Females 124 7.65 5.95

Subjective well being Males 121 12.79 5.35 1.94 239.14 0.05
Females 124 11.35 6.23

2312 International Journal of Mental Health and Addiction  (2022) 20:2306–2320



Ta
bl
e
4

D
es
cr
ip
tiv

e
st
at
is
tic
s
an
d
co
rr
el
at
io
ns

be
tw
ee
n
va
ri
ab
le
s

D
es
cr
ip
tiv

e
st
at
is
tic
s

C
or
re
la
tio
ns

V
ar
ia
bl
e

M
ea
n

SD
Sk

ew
K
ur
t

α
1

2
3

4
5

6
7

8
9

10

1.
A
ge

33
.1
6

7.
33

0.
99

0.
53

–
–

−.
02

.1
4*

.0
3

.2
5*

*
.1
6*

.1
4*

.1
5*

.1
4*

−.
05

2.
G
en
de
r

1.
51

0.
50

−0
.0
2

−2
.0
2

–
–

.1
3*

.0
5

.0
8

.2
2*

*
.1
8*

*
.2
7*

*
.1
4*

−.
12

3.
W
or
ry

3.
71

0.
93

−0
.4
9

0.
13

–
–

−.
05

.4
2*

*
.3
1*

*
.3
9*

*
.4
3*

*
.3
4*

*
−.
38

**

4.
Pe
rc
ei
ve
d
co
nt
ro
l

3.
54

1.
00

−0
.7
6

−0
.0
1

–
–

.1
2

.3
2*

*
−.
25

**
−.
18

**
−.
18

**
.2
2*

*

5.
Pe
rc
ei
ve
d
se
ve
ri
ty

3.
59

1.
11

−0
.4
4

−0
.8
8

–
–

.2
1*

*
.3
4*

*
.3
5*

*
.2
5*

*
−.
27

**

6.
Pr
ev
en
tiv
e
be
ha
vi
ou
rs

29
.7
8

4.
49

−0
.9
4

1.
00

0.
79

–
.1
6*

.2
1*

*
.1
0

−.
16

*

7.
D
ep
re
ss
io
n

5.
32

5.
16

1.
16

1.
00

0.
91

–
.6
3*

*
.7
4*

*
−.
61

**

8.
A
nx
ie
ty

4.
35

3.
89

1.
29

1.
48

0.
82

–
.5
7*

*
−.
45

**

9.
St
re
ss

6.
92

5.
52

0.
59

−0
.4
9

0.
90

–
−.
53

**

10
.S

ub
je
ct
iv
e
w
el
l-
be
in
g

12
.0
6

5.
84

−0
.1
0

−0
.8
1

0.
88

–

*.
p
<
0.
05
;
**
.p

<
0.
01

2313International Journal of Mental Health and Addiction  (2022) 20:2306–2320



Ta
bl
e
5

A
su
m
m
ar
y
of

re
gr
es
si
on

an
al
ys
is
pr
ed
ic
tin

g
m
en
ta
l
he
al
th

pr
ob
le
m
s
an
d
su
bj
ec
tiv

e
w
el
l-
be
in
g

D
ep
re
ss
io
n

A
nx
ie
ty

St
re
ss

Su
bj
ec
tiv

e
w
el
l-
be
in
g

V
ar
ia
bl
e

B
β

t
p

B
β

t
p

B
β

t
p

B
β

t
p

St
ep

1
A
ge

0.
10

0.
14

2.
24

0.
03

0.
08

0.
16

2.
57

0.
01

0.
11

0.
14

2.
27

0.
02

−0
.0
4

−0
.0
6

−0
.8
7

0.
38

G
en
de
r

1.
90

0.
18

2.
93

0.
00

2.
08

0.
27

4.
36

0.
00

1.
52

0.
14

2.
18

0.
03

−1
.4
1

−0
.1
2

−1
.8
9

0.
06

St
ep

2
W
or
ry

1.
21

0.
22

3.
41

0.
00

1.
09

0.
26

4.
15

0.
00

1.
42

0.
24

3.
49

0.
00

−1
.5
7

−0
.2
5

−3
.7
5

0.
00

Pe
rc
ei
ve
d
co
nt
ro
l

−1
.5
8

−0
.3
1

−5
.1
5

0.
00

−0
.9
4

−0
.2
4

−4
.1
7

0.
00

−1
.1
5

−0
.2
1

−3
.2
6

0.
00

1.
56

0.
27

4.
33

0.
00

Pe
rc
ei
ve
d
se
ve
ri
ty

1.
13

0.
24

3.
85

0.
00

0.
74

0.
21

3.
42

0.
00

0.
68

0.
14

2.
03

0.
04

−0
.8
9

−0
.1
7

−2
.5
8

0.
01

Pr
ev
en
tiv
e
be
ha
vi
ou
rs

0.
12

0.
10

1.
60

0.
11

0.
10

0.
11

1.
81

0.
07

0.
04

0.
04

0.
53

0.
60

−0
.1
8

−0
.1
3

−2
.0
4

0.
04

2314 International Journal of Mental Health and Addiction  (2022) 20:2306–2320



Discussion

This study investigated the prevalence of mental health problems experienced by HCWs
during the COVID-19 pandemic and aimed to identify the role of psychological and behav-
ioural factors in predicting mental health and well-being. The prevalence of depression,
anxiety, and stress symptoms among the HCWs were, respectively, 12.65%, 9.40%, and
6.10%. These rates were relatively lower than those of previously reported mental health
problems. A study conducted Turkey reported that the prevalence of depression, anxiety, and
distress symptoms among the HCWs were 77.6%, 60.2%, 50.4%, and 76.4%, respectively
(Şahin et al. 2020). High levels of anxiety (23.2%), depression (22.8%), and insomnia (38.9%)
in HCWs were also documented from other countries such as China, Spain, and Italy (Di Tella
et al. 2020; Lai et al. 2020; Pappa et al. 2020; Odriozola-González et al. 2020). Contrary to
these findings, our results are in line with the results of the study conducted in Singapore
which demonstrated that that the prevalence of mental health problems among HCWs during
COVID-19 was estimated as 14.5% for anxiety, 8.9% for depression, and 6.6% for stress (Tan
et al. 2020). The variations between the current study and previous studies could be attributed
to several reasons such as using different methodologies in studies or different classifications
of the same measure even because using same measure may lead to different outcomes under
different context (Pappa et al. 2020). The differences in the results may also be due to the fact
that the psychological support units were activated at the very beginning of the pandemic in
the hospital that constitutes the sample. Furthermore, the results indicated that females tend to
experience more depression, anxiety, and stress and engage in preventive behaviours. These
results are consistent with previous studies conducted during pandemic (Pappa et al. 2020;
Yıldırım and Arslan 2020). Overall, mental health problems seem to be very common among
HCWs during the COVID-19 pandemic. Hence, our results show that providing psychological
support is important to prevent mental health problems experienced by the HCWs during and
after the pandemic.

In line with literature, our results indicated that female gender was a significant predictor of
depression, anxiety, and stress. A study from China reported severe depression, anxiety, and
distress symptoms among nurses, female, and frontline workers (Lai et al. 2020). A wealth of
evidence suggests that female gender emerged as risk factors for anxiety and depression
(Zhang et al. 2020; Zheng et al. 2020). Regarding age difference, we found that higher age
was associated with greater depression, anxiety, and stress. There is inconsistency regarding
age differences in reporting mental health problems. Rossi et al. (2020) showed that being
younger age amidst HCWs working in pandemic were associated with greater anxiety,
depression, and stress level, whereas Pan et al. (2020) showed that older age in HCWs was
associated with higher generalized anxiety and somatization symptoms. Moreover some
studies reported that mental health problems in HCWs are not related with age (Liu et al.
2020; Zheng et al. 2020). Our results can be explained by the notion that HCWs have tendency
to experience mental problems during pandemic due to various factors such as feeling more
burnout, excessive workload, and concerning about contracting and transmitting the virus to
their family members.

The regression model for the prediction of anxiety, depression, stress, and well-being
suggests that while worry and perceived severity were significant positive predictors of mental
health problems, they were significant negative predictors of subjective well-being. Perceived
control was a significant negative predictor of mental health problems and significant positive
predictor of subjective well-being. These suggest that HCWs who struggle to cope with
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pandemic-related stressors in adaptive ways, by experiencing more worries and severity of the
disease and less perceived control of the disease, may be more vulnerable to developing the
symptoms of mental health problems and poor subjective well-being. These findings are in line
with other recent studies that have presented the roles of worry, severity, and controllability in
contributing to mental health and well-being during the COVID-19 pandemic (de Zwart et al.
2009; Puci et al. 2020; Yıldırım et al. 2020a; Yıldırım and Güler 2020).

In the same vein, preventive behaviours emerged as a significant predictor of subjective
well-being but not mental health problems. This suggests that HCWs who actively engage in
preventive behaviours against the COVID-19 pandemic appeared to be more vulnerable to
experience less subjective well-being, but not necessarily developing psychiatric symptoms.
Subjective well-being refers to temporal experiences of frequent positive affect, infrequent
negative affect, and satisfaction with life (Diener et al. 1999). The impact of preventive
behaviours on human functioning may have been appeared temporarily. Recent evidence
reported the positive role of preventive behaviours on general health, resilience, and psycho-
logical health (Yıldırım and Arslan 2020; Yıldırım and Güler 2020).

Limitations and Implications

The findings of this study should be considered in the light of several methodological
limitations that should be pointed out for future research. First, the data for this study was
collected using a convenience sampling approach, and the emerging findings could thus not be
generalized to all HCWs. Second, a cross-sectional design was employed to investigate the
association between the psychological factor, behavioural factors, mental health, and well-
being. Future research is warranted to examine how psychological and behavioural factors
mediate the impact of COVID-19-related stressors on mental health and well-being using
longitudinal designs. Third, self-reported measures, which are subjected to biases and limita-
tions, are viewed another important limitation of this study, and future studies could be caried
out using different data collection approaches physiological measures and peers reports to
minimize the subject-related biases that could have influenced the present findings. Four,
controllability, anxiety, and severity were assessed using single items in this study. This could
have limited the reliability of the present findings. Future research should assess the
abovementioned variables using the standardized scales with multiple items where available.
Finally, worry, severity, controllability, and preventive behaviours were examined as predic-
tors of mental health and well-being of HCWs in the context of pandemic. There is a need to
understand the predictive roles of other risk and protective factors in relation to mental health
and well-being in the face of adversity. The current findings cannot be generalized to other
samples.

Despite the abovementioned limitations, the present findings offer important implications
for research and practices by providing an in-depth understanding of the association between
psychological factors, behavioural factors, mental health, and well-being in HCWs during the
COVID-19 pandemic. Identifying the risk and protective factors of mental health and well-
being is a vital step to tailor the development of intervention strategies to foster mental health
and well-being. First, the findings indicated that some psychological factors (i.e. worry) play
important risk factors in developing the symptoms of poor mental health and well-being in
HCWs. However, other psychological factors (i.e. perceived severity and perceived control-
lability) and behavioural factors (i.e. preventive behaviours) function as mitigatory roles on
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HCWs’ mental health and well-being. Strategies aimed at fostering protective factors
including psychological and behavioural factors might be useful to help HCWs in
overcoming COVID-19-related stressors and in promoting their mental health and
well-being. As such, mental health providers could design interventions to identify
and promote HCWs’ psychological strengths, resources, and protective behaviours that
contribute to their mental health and well-being. For example, mental health providers
can organize activities in healthcare settings or online that foster to the development
of psychological resources and adaptive behaviours to promote the ability to bounce
back from stressful situation, ultimately, enhancing their mental health and well-being.
Intervention strategies focusing on protective factors both psychological and behav-
ioural are therefore essential to enhance the mental health and well-being of HCWs.

In conclusion, the findings in the present study worry is a critical risk factor in
developing poor mental health and well-being among HCWs while beliefs about the
severity and controllability of a disease and preventive behaviours against the disease
serve as promotive psychological and behavioural resources to contribute to mental
health and well-being. Undoubtedly, there will be increased demand for mental health
and well-being services in the coming years. It is indispensable that primary care and
mental healthcare providers be equipped to cope with ongoing stressors effectively.
Assessing HCWs’ mental health and well-being and their associated risk and protec-
tive factors should be a focal point of any evaluation. The increase in tele-
psychotherapy may give HCWs a valuable access to high-quality resources and
services that can foster positive mental health and well-being outcomes during the
current and any possible upcoming pandemics.
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