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Objective: Fear, anxiety, depression and sleep deprivation are common mental health disorders in COVID-19 disease.
We aimed to analyse the risk for healthcare providers during COVID-19 pandemic in a university hospital.
Methods: Anesthesiologists, nurses and nurse anesthetists were invited to fill out the survey. The survey was consist
of questions from ‘’The Fear of COVID-19 Scale’’, ‘’Patient Health Questionnaire’’ and ‘’Pittsburgh Sleep Quality Index’’
(PSQI). Each question was worth a point.
Results: The data of 208 participants were analyzed. Mean age was 29 ± 7.748 years, 72.1% were male, 67.3% were
nurses, 62% were working in intensive care units, 38% were in hospital wards, 62% of all participants were living
alone. Moderate depression was the most frequently detected outcome (n = 90, 43.3%). Mean The Fear of COVID-19
Scale for all participants was 18.56 ± 7.731. The mean PSQI of patients was 6.18 ± 4.356 with a 45.7% rate of poor
sleep quality. PSQI was found significantly higher in nurses (7.1 ± 4.7, p = 0.000). Nurses were the group with the
highest deterioration in sleep quality (53.6%, p = 0.003). The rate of moderate-to-severe depressive symptoms was
significantly higher in intensive care unit nurses and physicians (p = 0.018). PSQI score was found significantly higher
in intensive care unit nurses and physicians than hospital ward co-workers (7.02 ± 4.59 vs. 4.81 ± 3.57 respectively,
p = 0.001). A significant positive correlation was observed between PSQI and The Fear of COVID-19 Scale total score
in all patients (p ＜ 0.005).
Conclusion: Depression, anxiety, fear and sleep disorders may occur in healthcare workers during COVID-19 outbreak.
Intensive care unit nurses were at highest risk.
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INTRODUCTION

only threatens people’s physical health, but also affects
people’s mental health, especially in terms of emotion
and cognition [2]. Healthcare providers taking care for
COVID-19 patients also have concerns about their mental
health, psychological adjustment and recovery [3]. As
they face a potential threat in hospital, behaviors appear
to avoid contact with patients having pneumonia-like
symptoms. This may lead to stress, fear, sleep disturbances,
and long-term depression. Besides, negative emotions can
reduce the immune function and affect the balance of
normal physiological mechanisms [4].
Fears, anxiety and depression are common psychological symptoms reported in outbreaks. The main reasons for these symptoms include changes in the daily routine, uncertainty involving a person’s job and financial security, well-being of their loved ones, treatment process

COVID-19 is a highly infectious disease that occurs
with Severe Acute Respiratory Syndrome Coronavirus 2
virus. World Health Organization announced on 11
March 2020 that this disease turned into a pandemic [1].
COVID-19 disease causes Adult Respiratory Distress
Syndrome and multiple organ failure, leading to death.
The low predictability and uncertainty of COVID-19 not
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and information about the disease [5]. Post traumatic
stress symptoms may also occur during outbreaks. The
fear of COVID-19 scale is a measurement associated with
anxiety, stress and depression. Therefore this scale was
accepted as an appropriate test to assess the effects of the
outbreak on mental health [6].
Several reports from different countries elucidated that
mental well-being has been severly affected during
COVID-19 outbreak [7,8]. However relevant psychosocial consequences may differ in modern society. Our aim
in this cross-sectional study was to analyse the risk for depression, posttraumatic stress disorders and sleep disturbances in healthcare workers who are in contact with
COVID-19 patients in our hospital. Our hypothesis was
that healthcare professionals can be identified and directed for medical assistance in the early period.

METHODS
Following the Health Sciences University Ethics
Committee approval (protocol no: 13894, date: 29/04/
2020), anesthesiologists, nurses, nurse anesthetists and
staff working in the wards and intensive care units where
COVID-19 patients were treated in our hospital were invited to participate in our survey. Participants consisted of
healthcare professionals working in the Anesthesiology
and Intensive care clinics.
Healthcare Providers with potential direct contact to
COVID-19 were working in Intensive Care Units or
COVID-19 hospital wards. The other healthcare professionals were taking care of non-COVID patients.
The demographic characteristics of the participants were
recorded after obtaining their written informed consent.
The questionnaires were given to the participants in printed form and they were asked to fill in. The questions of 3
tests were included in the survey. All of the questionnares
were valid and reliable according to the literature.
ㆍ Patient Health Questionnaire (PHQ-9) [9,10]
ㆍ Pittsburgh Sleep Quality Index (PSQI) [11]
ㆍ The Fear of COVID-19 Scale [12] were performed.

Patient Health Questionnaire
The PHQ-9 is a self-administered survey which is consist of 9 questions. Its diagnostic validity was confirmed as
a depression-screening tool. The survey is applied to detect major depressive disorders [13]. Each question seeks

answer for the frequency of a particular depressive symptom during the last two weeks. For scoring, we added up
all checked boxes on PHQ-9. For every checked box we
scored as: Not at all = 0; Several days = 1; More than half
the days = 2; Nearly every day = 3. Interpretation of total
scores was performed as: 1−4 minimal depression, 5−9
mild depression, 10−14 moderate depression and 15−
27 severe depression.

Pittsburgh Sleep Quality Index
The PSQI is the most frequently used self-reported instrument to determine the pattern and quality of sleep
over a one-month period [14]. The PSQI is a measurement for global insomnia and sleep symptoms. An individual’s subjective perception of sleep can be assessed.
Seven components are categorized: sleep duration, latency, quality, efficiency, medication and disturbances,
with daytime dysfunction [15]. The usual sleeping habits
were evaluated. Nine different questions were asked.
Each question was scored within itself. Global PSQI Score
has been calculated. It consists of 19 self-rating items that
can be into, including subjective sleep.
The Fear of COVID-19 Scale
The scale has psychometric properties and was developed to screen for fear of COVID-19. It consists of 7 questions which explore the fear of the participants about
COVID-19. Each question was scored between 1 and 5.
The items are generated by expert evaluations and participant interviews [12]. The scale is used to predict positive
behavior change. This instrument is a rapid way to understand the fear of healthcare providers during the outbreak.
Healthcare providers who refused to participate in the
survey were excluded.
Statistical Analysis
Data obtained from the study were analyzed using IBM
SPSS Statistics 26 (IBM Co., Armonk, NY, USA). Average,
standard deviation, median lowest, highest, frequency
and ratio values were used in the descriptive statistics of
the data. The distribution of variables was measured by
the Kolmogorov−Smirnov test. In the analysis of quantitative independent data, Kruskal-Wallis, Mann−Whitney
U test were used. Posthoc analyzes were performed with
Mann−Whitney U test, and when it is required Bonferroni
correction was performed. Chi-square test was used in the
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analysis of qualitative independent data. Spearman correlation test was used for the correlation analysis. A value of
p ＜ 0.05 was considered statistically significant.

RESULTS
We invited 500 healthcare providers in our hospital. A
total of 220 participants had a positive response and filled
out the questionnaire. Missing participant data refered to

Table 1. Demographic data of the participants, duration of professional
experience, family information and analysis of responses
Variable

Min−Max

Age (yr)
17.0−58.0
Sex
Female
Male
Professional experience
2 mo−37.0 yr
Anesthesiologists
Nurses
Nurse anesthetists
Work area
ICU
Hospital ward
Sharing home with others
No
Yes
Children
No
Yes
Number of children
1.0−3.0
Direct contact to COVID-19 patients
No
Yes
Fear Scale 1st Question
1.0−5.0
Fear Scale 2nd Question
1.0−5.0
Fear Scale 3rd Question
1.0−5.0
Fear Scale 4th Question
1.0−5.0
Fear Scale 5th Question
1.0−5.0
Fear Scale 6th Question
1.0−5.0
Fear Scale 7th Question
1.0−5.0
Total score
7.0−35.0
PHQ-9
Minimal
Mild
Moderate
Severe
PSQI
0.0−18.0
PSQI-Sleep quality
Good
Poor

Value
29 ± 7.748
58 (27.9)
150 (72.1)
6.16 ± 7.502
34 (16.3)
140 (67.3)
34 (16.3)
129 (62.0)
79 (38.0)
59 (62.0)
149 (38.0)
163 (62.0)
45 (38.0)
1.59 ± 0.583
57 (62.0)
151 (38.0)
3.19 ± 1.455
3.28 ± 1.440
1.98 ± 1.286
2.77 ± 1.416
2.92 ± 1.409
2.42 ± 1.462
2.19 ± 1.340
18.56 ± 7.731
21 (10.1)
63 (30.3)
90 (43.3)
34 (16.3)
6.18 ± 4.356
113 (54.3)
95 (45.7)

Values are presented as mean ± standard deviation or number (%).
ICU, intensive care unit; PHQ, Patient Health Questionnaire; PSQI,
Pittsburgh Sleep Quality Index.

missing outcome data for survey participants (n = 12). The
data of 208 participants were analyzed. The mean age of
the study participants was 29 ± 7.748 years, 72.1% were
male, 67.3% were nurses, 62% were working in intensive
care units, 38% were working in hospital wards, 62%
were living alone and did not have children (Table 1). The
number of participants who had a history of COVID-19
direct contact was 151, whereas 57 participants had no
exposure.
The Fear of COVID-19 Scale, Patient Health Questionnaire and PSQI sleep quality assessment of the participants are included in Table 2. According to the results of
the PHQ-9 test, moderate depression was the most frequently detected outcome among the participants (n = 90,
43.3%). The mean The Fear of COVID-19 Scale for all
participants was 18.56 ± 7.731. The mean PSQI of patients was 6.18 ± 4.356. According to the sleep quality assessment, it was observed that 54.3% of the participants
experienced good sleep quality and 45.7% of them had a
poor sleep quality.
The comparison of participants with and without
known exposures to patients with COVID-19 is given in
Table 3. In the groups with and without COVID exposure,
the COVID fear assessment scale did not differ significantly for the 1.-2.-3.-4.-5.-6.-7 questions (p ＞ 0.05).

Table 2. The Fear of COVID-19 Scale, Patient Health Questionnaire
and Pittsburgh Sleep Quality Index assessment results of the participants
Items

Min−Max

Value

Fear Scale 1st Question
Fear Scale 2nd Question
Fear Scale 3rd Question
Fear Scale 4th Question
Fear Scale 5th Question
Fear Scale 6th Question
Fear Scale 7th Question
Total score
PHQ-9
Minimal
Mild
Moderate
Severe
PSQI
PSQI- Sleep quality
Good
Poor

1.0−5.0
1.0−5.0
1.0−5.0
1.0−5.0
1.0−5.0
1.0−5.0
1.0−5.0
7.0−35.0

3.19 ± 1.455
3.28 ± 1.440
1.98 ± 1.286
2.77 ± 1.416
2.92 ± 1.409
2.42 ± 1.462
2.19 ± 1.340
18.56 ± 7.731

0.0−18.0

21 (10.1)
63 (30.3)
90 (43.3)
34 (16.3)
6.18 ± 4.356
113 (54.3)
95 (45.7)

Values are presented as mean ± standard deviation or number (%).
PHQ, Patient Health Questionnaire; PSQI, Pittsburgh Sleep Quality
Index.
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Table 3. The comparison of participants with and without knownpatients with COVID-19
Items
The Fear of COVID-19 Scale
1st Question
2nd Question
3rd Question
4th Question
5th Question
6th Question
7th Question
Total score
PHQ-9
Minimal
Mild
Moderate
Severe
PSQI
PSQI-Sleep quality
Good
Poor
Professional experience (yr)
Anesthesiologists
Nurse
Nurses anesthetists
Work area
ICU
Hospital ward

COVID-19 direct contact (−)

COVID-19 direct contact (+)

p value

3.12 ± 1.55
3.12 ± 1.51
2.02 ± 1.38
2.65 ± 1.42
2.89 ± 1.35
2.35 ± 1.52
2.19 ± 1.41
18.32 ± 8.06

3.22 ± 1.42
3.33 ± 1.41
1.96 ± 1.25
2.81 ± 1.42
2.93 ± 1.44
2.44 ± 1.44
2.19 ± 1.32
18.65 ± 7.63

0.727
0.381a
a
0.949
a
0.444
0.873a
a
0.524
a
0.871
0.686a

9 (15.8)
20 (35.1)
20 (35.1)
8 (14.0)
4.81 ± 3.97 (4.0)

12 (7.9)
43 (28.5)
70 (46.4)
26 (17.2)
6.70 ± 4.39 (6.0)

0.204

42 (73.7)
15 (26.3)
6.39 ± 6.78 (3.5)
1 (1.8)
31 (54.4)
25 (43.9)

71 (47.0)
80 (53.0)
6.08 ± 7.78 (3.0)
33 (21.9)
109 (72.2)
9 (6.0)

0.001

29 (50.9)
28 (49.1)

100 (66.2)
51 (33.8)

a

b

0.002a
b

a

0.511
b
＜ 0.001

0.042b

Values are presented as mean ± standard deviation (median) or number (%).
ICU, intensive care unit; PHQ, Patient Health Questionnaire; PSQI, Pittsburgh Sleep Quality Index.
a
b
Mann−Whitney U test. Chi-square test.

According to the PHQ-9 evaluation in the groups with
and without COVID exposure, the rate of minimal, mild,
moderate, or severe depression was not significantly different (p ＞ 0.05). PSQI score and poor sleep quality were
significantly higher in group with COVID-19 direct contact than the other group (6.70 ± 4.39 vs. 4.81 ± 3.97 respectively, p = 0.002).
Work experience did not differ significantly in groups
with and without COVID contact (p ＞ 0.05). The proportion of nurses and anesthesiologists was significantly
higher in the group with COVID contact than the nonCOVID group (p ＜ 0.001). The medical staff involved in
treatment of COVID-19 patients were working in intensive care units with a rate of 66.2% and 33.8% in hospital wards.
The distribution of all three assessment scales according to anesthesiologists, nurses and other medical staff is
shown in Table 4. PSQI was found significantly higher in
nurses (7.1 ± 4.7, p ＜ 0.001). Nurses were the group with
the highest deterioration in sleep quality (53.6%, p =

0.003). No significant difference was observed between
other groups.
Comparison of three assessment scales between intensive care and hospital ward staff is shown in Table 5.
Among the intensive care unit and hospital ward staff, The
Fear of COVID-19 Scale total score did not differ significantly (p ＞ 0.05). The total score of The Fear of
COVID-19 Scale 3.-6.-7th questions in intensive care unit
staff was significantly higher than hospital ward staff.
According to PHQ-9 assessment, the rate of moderate-to-severe depressive symptoms was significantly higher
in intensive care unit staff than the hospital ward staff (p =
0.018).
In intensive care unit, PSQI score was found to be significantly higher than hospital ward co-workers (7.02 ±
4.59 vs. 4.81 ± 3.57 respectively, p = 0.001). According
to PSQI index, the quality of sleep was significantly higher
in hospital ward staff than in the intensive care unit (ICU)
(p = 0.001).
The total score of The Fear of COVID-19 Scale, PSQI
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Table 4. Distribution of all three assessment scales between anesthesiologists, nurses and staff
Items
The Fear of COVID-19 Scale
1st Question
2nd Question
3rd Question
4th Question
5th Question
6th Question
7th Question
Total score
PHQ-9
Minimal
Mild
Moderate
Severe
PSQI
PSQI-Sleep quality
Good
Poor

Anesthesiologists

Nurses

Nurse anesthetists

p value

3.4 ± 1.6
3.1 ± 1.6
1.8 ± 1.2
3.1 ± 1.6
3.0 ± 1.6
2.5 ± 1.6
2.2 ± 1.5
18.6 ± 8.3

3.2 ± 1.4
3.4 ± 1.4
2.1 ± 1.3
2.7 ± 1.4
2.9 ± 1.3
2.5 ± 1.4
2.3 ± 1.3
18.9 ± 7.6

3.1 ± 1.6
3.1 ± 1.6
1.8 ± 1.2
2.5 ± 1.5
2.8 ± 1.5
2.0 ± 1.4
1.9 ± 1.2
17.0 ± 7.6

0.623
0.435a
a
0.431
a
0.278
0.861a
a
0.147
a
0.168
0.381a

5 (14.7)
8 (23.5)
13 (38.2)
8 (23.5)
4.9 ± 3.0

8 (5.7)
46 (32.9)
62 (44.3)
24 (17.1)
7.1 ± 4.7

8 (23.5)
9 (26.5)
15 (44.1)
2 (5.9)
3.9 ± 2.8

22 (64.7)
12 (35.3)

65 (46.4)
75 (53.6)

26 (76.5)
8 (23.5)

a

b

0.458

＜ 0.001a
b

0.003

Values are presented as mean ± standard deviation or number (%).
PHQ, Patient Health Questionnaire; PSQI, Pittsburgh Sleep Quality Index.
a
b
Kruskal−Wallis (Mann−Whitney U test). Chi-square test.

Table 5. Comparison of three assessment scales between intensive care unit and hospital ward staff
Items
The Fear of COVID-19 Scale
1st Question
2nd Question
3rd Question
4th Question
5th Question
6th Question
7th Question
Total score
PHQ-9
Minimal
Mild
Moderate
Severe
PSQI
PSQI-Sleep quality
Good
Poor

ICU

Hospital ward

p value

3.24 ± 1.42
3.42 ± 1.39
2.12 ± 1.28
2.83 ± 1.40
2.89 ± 1.38
2.56 ± 1.46
2.36 ± 1.35
19.15 ± 7.95

3.11 ± 1.51
3.04 ± 1.50
1.75 ± 1.28
2.67 ± 1.44
2.97 ± 1.47
2.18 ± 1.44
1.91 ± 1.28
17.59 ± 7.31

0.575
0.072a
a
0.007
a
0.420
0.653a
a
0.041
a
0.009
0.182a

9 (7.0)
35 (27.1)
62 (48.1)
23 (17.8)
7.02 ± 4.59

12 (15.2)
28 (35.4)
28 (35.4)
11 (13.9)
4.81 ± 3.57

0.018

59 (45.7)
70 (54.3)

54 (68.4)
25 (31.6)

0.001

a

b

0.001a
b

Values are presented as mean ± standard deviation or number (%).
ICU, intensive care unit; PHQ, Patient Health Questionnaire; PSQI, Pittsburgh Sleep Quality Index.
a
b
Mann−Whitney U test. Chi-square test.

and the sleep quality did not differ significantly among
men and women, participants with and without children
and participants living alone or with someone else (p ＞
0.05, Fig. 1).
The scores for the 2nd and 5th questions of The Fear of

COVID-19 Scale were significantly higher in participants
living alone. The analysis for PHQ-9 assessment among
participants (p ＞ 0.05, Fig. 2). A significant negative correlation was observed between PSQI scores and age and
the level of seniority (p ＜ 0.05, Table 6). A significant
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positive correlation was observed between PSQI score
and The Fear of COVID-19 Scale total score (p ＜ 0.05).

DISCUSSION
In this cross-sectional study, questions were directed to
hospital ward and ICU co-workers, and their fears, depression levels, and sleep disorders were determined during the COVID-19 outbreak. As a result, we observed that
there was 43.3% moderate depression and 45.7% poor
sleep quality among health care professionals. Moreover,
younger participants, and ICU nurses exhibited a higher
level of fear for COVID-19 disease.
A number of survey studies have been published evaluating the psychological effects of COVID-19 on healthcare professionals. Shacham et al. [16] evaluated the level
of psychological distress experienced by Israeli dentists
and dental hygienists and identified the factors that could

Fig. 1. The comparison of The Fear of COVID-19 Scale and Pittsburgh
Sleep Quality Index (PSQI) among participants.

be associated during the COVID-19 outbreak. This study
indicated that the rate of psychological disorders increase
among participants with comorbidity and more subjective overloads. The main difference was that the questionnaire was created by the authors. In our study, we revealed the psychological effects by directing the questions of 3 different questionnaires. All of them were valid
and reliable.
In a survey study involving local Chinese residents aged
≥ 18 years, the pandemic was reported to be associated
with a mild stressful impact [17]. In this study, 52.1% of
the residents reported that they felt horrified. In our study,
the fear of Coronavirus was evaluated with a previously
validated test. Moreover, this scale was investigated for
the validity and reliability in Italian population and a confirmatory factor analysis was performed [18]. The test was
reported to be valid and reliable in assessing fear against

Fig. 2. The analysis for Patient Health Questionnaire-9 assessment
among participants.

Table 6. Correlation analysis between PSQI score and The Fear of COVID-19 Scale
Parameters
Age (yr)
Professional
experience (yr)
PSQI

PSQI
r
p
r
p
r
p

−0.220
0.001
−0.143
0.041

PSQI, Pittsburgh Sleep Quality Index.
Spearman correlation test.

1st
Question

2nd
Question

3rd
Question

4th
Question

5th
Question

6th
Question

7th
Question

0.138
0.047
0.201
0.004
0.208
0.003

0.005
0.944
0.127
0.072
0.286
0.000

0.128
0.066
0.156
0.026
0.275
0.000

0.169
0.015
0.214
0.002
0.267
0.000

0.080
0.251
0.123
0.081
0.267
0.000

0.024
0.731
0.081
0.252
0.404
0.000

0.109
0.116
0.167
0.017
0.280
0.000

Total
score
0.100
0.149
0.183
0.009
0.349
＜ 0.001
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COVID 19. The unique feature of our study was that we
revealed the fear of Coronavirus for healthcare workers,
however we also determined the possible reasons. A significant positive correlation was found between advanced
age and fear of COVID-19 and fear of losing life. However,
the incidence of sleep disorders has not increased with
advanced age. However, it was determined that the level
of fear of ICU employees was higher than the hospital
ward co-workers. The problematic aspect of patient medical condition becomes an important factor in the ICU.
High mortality rate was reported for the COVID-19 patients receiving invasive mechanical ventilation in the
ICU [19]. This situation causes higher fear rates in ICU
employees. The paramount fear expressed by healthcare
workers is that they will not only get sick, but also spread
the virus to their patients and families. As such, many
have opted to socially isolate themselves within their own
homes.
In a survey study comparing the average values of fear,
anxiety and depression between medical and administrative staff, the values were reported to be higher in
healthcare providers [20]. Similarly, medical staff had
higher sleep disorders in our study. However, in particular
we observed a higher rate of sleep disorders among
nurses, it was also revealed that the sleep quality was poor
in this group. Most patients followed in intensive care
units require advanced life support, including extracorporeal membrane oxygenation, continuous renal replacement therapy or mechanical ventilation in prone position.
The nurses in the front line experience workload, longterm fatigue, threat of infection and disappointment with
the death of the patients they care for. In a survey conducted with 85 ICU nurses, 45% difficulty sleeping, 28%
nervousness, 59% decreased appetite or indigestion were
reported [21]. In our study, it was revealed that nurses frequently exhibit moderate depressive findings according
to the PHQ-9 scale (44.3%). Secondly, mild depressive
findings were observed with a rate of 32.9%. Depressive
symptoms with rates ranging from 3.0% to 73.1% were
reported during pandemics [5]. In our study, healthcare
professionals indicated moderate to severe depressive
symptoms. Moderate depression was detected in 43.3%
and severe depressive symptoms were observed in 16.3%.
It has been demonstrated that younger healthcare providers with less experience tend to be more depressed.
In a study involving 7,236 participants, Huang and

Zhao [22] reported that younger healthcare providers
similarly had higher prevalence of anxiety disorders and
depressive symptoms. We observed that depressive symptoms were associated with fear. The participants who are
living alone, reported that they become more anxious
with the news and stories on social media. On the other
hand, there was no significant relationship between gender and fear, depression or sleep disturbance. We observed that 45.7% of the participants had poor sleep
quality. Depression and anxiety have been reported to be
associated with the development of insomnia in COVID-19
health workers [23]. In our study, we determined that the
incidence of fear, anxiety, depressive symptoms and sleep
disorder was higher in ICU co-workers. It was also revealed that sleep quality was worse in ICU employees. For
this reason, it is important to provide psychological support to all ICU employees, in particular ICU nurses.
Periodic training during the pandemic and early diagnosis
of mental disorders will decrease the loss of workforce
potential. Besides this may have a positive impact on
COVID-19 patients.

Limitations
This is single-center study and the data of anesthesiology and intensive care employees were analyzed in our
hospital. For this reason, the sample size was low. Future
research involving a larger sample size is needed to further explore the potential psychological effects of
COVID-19 for the healthcare providers.
Conclusion
This Cross-Sectional Study revealed that mental healthrelated conditions including depression, anxiety, fear, and
sleep disorders may occur in healthcare workers during
the COVID-19 outbreak. It was determined that intensive
care unit nurses are at highest risk. Therefore, we concluded that in order to promote mental well-being in
healthcare workers exposed to COVID-19, it is necessary
to strengthen prevention and response strategies by providing immediate implementation of interventions and
training healthcare professionals in mental aid and crisis
management.
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