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Abstract.
BACKGROUND: This study is the second leg of a two-leg project. In the first leg, the effect of the COVID-19 pandemic on
healthcare workers (HCWs) was investigated in the period between the first case in Turkey and the arrival of the first case in
the hospital.
OBJECTIVE: In this second leg, three months after the first evaluation, we aimed to investigate whether psychological
effects of COVID-19 such as stress, anxiety, depression, and sleep quality have been changed on HCWs.
METHODS: This was a 3-month observational study. 169 hospital staff who participated in the first leg of the study were
reached and asked to participate in the second leg evaluation in Gaziantep University Medical Faculty Hospital.110 HCWs
accepted to participate. Impact of Event Scale (EIS-R), Depression Anxiety Stress Scale (DASS-21), and Pittsburgh Sleep
Quality Index (PSQI) were used to assess in both two legs. Paired Sample T-test was used for comparison of normally
distributed variables. Wilcoxon test was used for the comparison of abnormally distributed variables. SPSS 22.0 software
was used in the analysis of variables.
RESULTS: Of the HCWs with an average age of 33.9 ± 6.6 years, 59% (65) were males. There was no significant difference
between the two legs in terms of IES-R, DASS-21, and PSQI scales.
CONCLUSION: This study suggests that the psychological effects of the COVID-19 pandemic on HCWs started with the
pandemic, before the arrival of the first case in the hospital. Also, these psychological effects continued similarly without
significant change after the initiation of direct contact with COVID-19 patients and even after the increase in COVID-19
patients in a hospital which in they work.
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1. Introduction
While the coronavirus disease 2019 outbreak
(COVID-19) continues as a serious public health
problem worldwide, according to the World Health
Organization (WHO) data, 2.581.976 people died at
the time of writing this article [1]. The number of
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cases is increasing rapidly in many countries. Millions of people around the world have been and
continue to be psychologically affected. Within this
population, healthcare workers (HCWs) who worked
in COVID-19 units, were quarantined, or had friends
infected with coronavirus experienced significantly
more anxiety, depression, frustration, fear, and posttraumatic stress than those without such experience
[2]. Initial studies came from China, where the disease was first seen, and it was reported that depression
(50.4%), anxiety (44.6%), insomnia (34.0%), and a
sense of distress (71.5%) were observed in a significant portion of the HCWs [3]. In subsequent studies
and meta-analyses, results supporting these data were
obtained [4–6].
In the last 20 years, new infectious disease outbreaks such as SARS (2002) and H1N1 (2009)
influenza pandemics have been observed worldwide,
and during these processes, anxiety, depression, and
distress have been detected at high rates in HCWs [7].
Therewithal, anxiety, and degree of anxiety have been
significantly associated with intentional absenteeism,
restriction of social contacts, and psychological distress [7]. The COVID-19 pandemic has been on the
agenda for approximately 14 months, and it is understood that it has already lasted longer than the SARS
and H1N1 pandemics. There is no study on what the
psychological effects of the prolongation of the process will be or whether there will be a change in
reactions.
With the detection of the first case of COVID-19
in China, many healthcare professionals and people
were exposed to a psychological effect even without encountering the cases, with the effect of the
widely used information sources of the age (social
media; Twitter, Youtube, Instagram). In the first leg
of this study, our working group investigated and
reported stress, anxiety, depression, sleep quality, and
influencing factors in volunteer HCWs from different groups who do not have secondary trauma to
COVID-19 in the period between the first cases in
Turkey until the first case in the hospital. It was
shown that 29.6% of the participants had psychological effects even before the epidemic was seen in the
hospital.
In this study, approximately 3 months after the
arrival of the first case in the hospital, we reached
the HCWs in the first leg sample and we aimed to
investigate whether the psychological effects such
as stress, anxiety, and depression and sleep quality
changed after exposure to the work (physical) burden
and secondary traumas of the epidemic.

2. Materials and methods
2.1. Procedure
Our descriptive prospective study was conducted
between March 10 and June 31, 2020, in Gaziantep
University Medical Faculty Hospital. 169 hospital
staff who can be reached at our hospital and who
participated in our study voluntarily were included in
the first leg of the study after the official statement
by the Ministry of Health that the first case was seen
in Turkey. Sampling was stopped with the COVID19 case seen in our hospital in the first leg of the
study. Three months after the arrival of the first case
in the hospital, we tried to reach 169 hospital staff
in our sample again, and our current study was created with 110 cases that were reached and accepted
to participate in the study.
2.2. Assessment tools
Depression Anxiety Stress Scale (DASS-21), Pittsburgh Sleep Quality Index (PSQI) and the Impact of
Event Scale (IES-R) have been implemented. Depression Anxiety Stress Scale (DASS-21), Pittsburgh
Sleep Quality Index (PSQI) and Impact of Event
Scale (IES-R) were applied to all cases after the first
case in Turkey (first leg of study) and the arrival of
the first case in the hospital (the second leg of study).
Depression Anxiety Stress Scale (DASS-21): This
is a 21-item self-report scale aimed at measuring
stress, anxiety, and depression levels. Each sevenitem scale has four response options, ranging from 0
(never applied to me) to 3 (which applied to me much
or often). The maximum score indicates high depression, anxiety, or stress on each scale. The DASS-21
total scale score’s internal consistency is 0.93 [8, 9].
The Turkish validity and reliability study of the scale
was done by Yilmaz et al. [10]. The total anxiety
subscale score was classified as normal (0–6), mild
anxiety (7–9), moderate anxiety (10–14), severe anxiety (15–19), and extremely severe anxiety (20–42).
The total stress subscale score was classified as normal (0–10), mild stress (11–18), moderate stress
(19–26), severe stress (27–34), and extremely severe
stress (35–42) [11].
Pittsburgh sleep quality index (PSQI): This is a
self-report scale that evaluates sleep quality and sleep
disturbance within one month. PSQI was developed
by Buysse et al. [12]. In 1989 and has been shown
to have sufficient internal consistency, test-retest
reliability, and validity. The Turkish validity and
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Table 1
Sociodemographic characteristics of participants
Characteristics

n

Age (year)
33.90 ± 6.62
Sex
Male
65
Female
45
Marital status
Married
72
Single
38
Position
Nurse
21
Medical doctor
37
Academic member
7
Non-medical caregiver staff
45
Smoking
Yes
26
No
84
Chronic illness
Yes
15
No
95
Previously diagnosed with psychiatric disorder
Yes
11
Anxiety
6
Mood disorders
5
No
99
Previous drug use
Yes
11
No
99

21

2.3. Statistical analysis

Percent (%)

59.1
40.9
65.5
34.5
19.1
33.6
6.4
40.9
23.6
76.4
13.6
86.4
10

90
10
90

Values are presented as mean ± standard deviation or count and
percent.

reliability study of the scale was done by Agargün,
Kara [13]. Cronbach alpha internal consistency coefficient was determined as 0.80. A total PSQI score
of ≤ 5 indicates “good sleep quality” and > 5 indicates a “poor sleep quality". This scale includes 7
dimensions; sleep quality, sleep onset latency, sleep
duration, sleep efficiency, sleep disturbance, hypnotic
drugs, daytime dysfunction.
Impact of Event Scale (IES-R): The first version
of the scale was made by Horrowitz et al. It was
developed to screen the severity of PTSD symptoms
[14]. Later, the third dimension (7 questions), which
included the group of symptoms of overexcitation
by Weiss and Marmar, was added to the scale as a
screening tool with 22 questions [15]. The Turkish
validity and reliability study of the scale was done by
Corapcioglu et al. [16]. Scale score’s internal consistency is 0.937. In this study, diagnostic performance
cut-off value between 24–33 and both sensitivity and
specificity were found over 70%. 24 show the highest
sensitivity (92.2%), 33 show the highest specificity
(81%) cut-off value. The total IES-R score was also
classified as 0–23 (normal), 24–32 (mild psychological effect), 33–36 (moderate psychological effect)
and > 37 (severe psychological effect) [17].

The descriptive characteristics of the data obtained
in the study are given with frequency, percentage
distribution, and mean and standard deviation values.
Kolmogorov–Smirnov test was used to determine
whether the parameters are normally distributed.
Paired Sample T-test was used for comparison of
normally distributed variables. Wilcoxon test was
used for the comparison of abnormally distributed
variables. All significant levels were 2-tailed and set
at the level of 0.05. SPSS 22.0 (IBM Corporation,
Armonk, NY, USA) software was used in the analysis
of variables.

3. Results
A total of 110 hospital workers, 65 men, and 45
women, were included in our study. The average age
of the participants was 33.90 ± 6.62 years. Sociodemographic data such as marital status, position, and
smoking status are given in Table-1. DASS-21, IES-R
and PSQI tests and the scores of the first and second
legs of the study are given in Table-2.
There was no statistically significant difference
between DASS-21, IES-R, and PSQI total scores
as a result of the comparison of DASS-21, IES-R
and PSQI tests and their sub-dimensions between the
legs of the study (p = 0.679, p = 0.390 and p = 0.717,
respectively). When the subdimension scores were
compared, there was no statistically significant difference except for PSQI subdimension 4 (sleep
efficiency) and 6 (hypnotic drugs) (p = 0.033 and
p < 0.001, respectively).
The scores of the participants in the first and second
leg of the study were compared; There was a statistically significant decrease in DASS-21 total, DASS-21
anxiety, and IES-R total scores in the academic member group only (p = 0.020, p = 0.028 and p = 0.043,
respectively). The levels of the assessment scored
have been reported in the first leg of the study [18].
We had found that 15.4% of HCWs were affected
mildly, 4.7% moderately and 9.5% of them severely
and 42.6% of HWs had a poor sleep quality.

4. Discussion
Psychological problems that develop in healthcare
workers due to the rapid spread of COVID-19 disease,
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Table 2
Mean results of the assessment scales in the first and second leg of the study
DASS-21
DASS-21 Anxiety
DASS-21 Depression
DASS-21 Stress
PSQI
PSQI subdimension 1;
sleep quality
PSQI subdimension 2;
sleep onset latency
PSQI subdimension 3;
sleep duration
PSQI subdimension 4;
sleep efficiency
PSQI subdimension 5;
sleep disturbance
PSQI subdimension 6;
hypnotic drugs
PSQI subdimension 7;
daytime dysfunction
IES-R
IES-R subdimension 1;
avoidance
IES-R subdimension 2;
intrusion
IES-R subdimension 3;
hyperaerousal

First leg of the study

Second leg of the study

11.30 ± 11.28
3.00 ± 3.68
3.60 ± 4.05
4.83 ± 5.07
5.24 ± 3.25
1.10 ± 0.83

11.85 ± 11.77
2.98 ± 3.72
4.00 ± 4.63
4.86 ± 5.06
5.96 ± 5.68
1.03 ± 0.84

1.30 ± 1.25

1.09 ± 0.93

0.81 ± 0.79

1.00 ± 3.09

0.30 ± 0.73

0.50 ± 0.77

0.90 ± 0.77

0.99 ± 0.79

0.18 ± 0.57

0.46 ± 1.13

0.66 ± 0.75

0.87 ± 1.85

16.05 ± 16.11
5.48 ± 6.62

16.44 ± 14.87
5.88 ± 6.31

6.60 ± 6.35

6.17 ± 5.86

3.95 ± 4.82

4.39 ± 4.85

DASS-21: Depression Anxiety Stress Scale, PSQI: Pittsburgh Sleep Quality Index, IESR: Impact of Event Scale.

uncertainty, unpredictability, workplace safety and
lack of adequate support mechanisms were demonstrated in our first cross-sectional study [18]. Here,
we compared the psychological symptoms of HCWs
such as stress, anxiety, depression, and sleep quality before and after the arrival of the first case in the
hospital.
Our results showed that the total scores of the
scales (DASS-21, IES-R, and PSQI) which evaluate
depression, anxiety, stress, the impact of events and
sleep quality applied after the COVID-19 cases were
seen in the hospital partially increase compared to
the first applied scores. However, there was no statistically significant difference. It was determined that
only PSQI subdimension 4 (sleep efficiency) and 6
(hypnotic drugs) of the subscales increased statistically significantly after the case was seen in the
hospital. This means that sleep efficiency increased
but the need for the hypnotic drugs increased
together.
The negative psychological effects of the COVID19 pandemic on HCWs have been shown in studies
conducted in many countries around the world [2–5,
19]. In a study conducted in China, among 1563

healthcare professionals, the rates of stress-related
symptoms were 73.4%, depression 50.7%, anxiety
44.7%, and insomnia rates 36.1% [20]. In a study
conducted with 442 healthcare professionals in our
country, it was reported that 286 (64.7%) of the participants had depression, 224 (51.6%) had anxiety and
182 (41.2%) had stress symptoms [4]. When a previous epidemic was reviewed, it was found that those
who were quarantined among HCWs, who worked
in SARS units or had family or friends infected with
SARS, experienced much more anxiety, depression,
frustration, fear and post-traumatic stress than those
who did not [21]. The data in the first leg of our study
are already compatible with the literature and it has
been shown that %15.4 HWs were psychologically
affected mildly, %4.7 moderately, %9.5 severely.
According to PSQI scale % 42.6 (72) of HWs had
poor sleep quality in those results. This information
shows that mental health is affected globally.
The amount of information about the novel coronavirus is increasing day by day, and more data is collected worldwide on its route of transmission, reservoirs, incubation time, symptoms, and clinical outcomes [22]. However, the change in mental influence
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Table 3
Comparison of the scales and subdimensions with Wilcoxon test
Posttest-Pretest
PSQI total
Negative ranks
Positive ranks
Ties
PSQI
Subdimension 2
Negative ranks
Positive ranks
Ties
PSQI
Subdimension 3
Negative ranks
Positive ranks
Ties
PSQI
Subdimension 4
Negative ranks
Positive ranks
Ties
PSQI
Subdimension 5
Negative ranks
Positive ranks
Ties
PSQI
Subdimension 6
Negative ranks
Positive ranks
Ties
PSQI
Subdimension 7
Negative ranks
Positive ranks
Ties
IES-R total
Negative ranks
Positive ranks
Ties
IES-R
Subdimesion 1
Negative ranks
Positive ranks
Ties
IES-R
Subdimesion 3
Negative ranks
Positive ranks
Ties
DASS-21-Anxiety
Negative ranks
Positive ranks
Ties
DASS-21-Depression
Negative ranks
Positive ranks
Ties
DASS-21-Stress
Negative ranks
Positive ranks
Ties

n

Mean rank

Sum rank

Z

p

31
37
42

35.94
33.30

1114.00
1232.00

–0.362

0.717

28
18
64

24.59
21.81

688.50
392.50

–1.668

0.095

25
16
69

19.34
23.59

483.50
377.50

–0.735

0.462

8
29
73

26.88
16.93

215.00
488.00

–2.136

0.033

16
24
70

20.25
20.67

324.00
496.00

–1.236

0.217

2
24
84

12.00
13.63

24.00
327.00

–4.207

< 0.001

22
25
63

23.70
24.26

521.50
606.50

–0.477

0.634

30
42
38

38.70
34.93

1161.00
1467.00

–0.859

0.390

26
38
46

32.87
32.25

854.50
1225.50

–1.242

0.214

26
40
44

34.62
37.78

900.00
1311.00

–1.316

0.188

33
35
42

36.14
32.96

1192.50
1153.50

–0.120

0.905

23
38
49

35.87
28.05

825.00
1066.00

–0.867

0.386

30
35
45

34.73
31.51

1041.00
1103.00

–0.200

0.842

Statistical analysis based on positive ranks. DASS-21: Depression Anxiety Stress Scale, PSQI:
Pittsburgh Sleep Quality Index, IES-R: Impact of Event Scale.
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Table 4
Comparison of the scales and subdimensions with paired samples
T test
Test
PSQI subdimension 1
Before
After
IES-R subdimesion 2
Before
After
DASS-21-total
Before
After

n

x̄

S

T

p

110
110

1.10
1.03

0.83
0.84

0.894

0.374

110
110

6.60
6.17

6.35
5.86

0.634

0.527

110
110

11.30
11.85

11.28
11.77

–0.415

0.679

n: number, x̄: mean, S: standard deviation, DASS-21: Depression
Anxiety Stress Scale, PSQI: Pittsburgh Sleep Quality Index, IESR: Impact of Event Scale.

during this process is neglected. After the first cases
seen in Turkey and after our study we apply to cases
seen in our hospital health workers DASS-21, IESR and has tried to show psychological changes that
are effective with PSQI scales. There was no significant change in DASS-21, IES-R and PSQI scores
before and after the first case seen in the hospital.
We think these results may be related to more than
one factor. The first of these is the importance of
information about the new coronavirus and videobased news in international, national and local media
sources with the first case seen in Wuhan and the
height of the traumatic impact caused by this news.
Secondly, it is the sharing of individual bad experiences of patients and healthcare professionals who
are infected with the virus from social media sources
and their rapid spread. For eg, we had shown that 74.6
of the HCWs provided information about coronavirus
via social media during the pandemic [18]. Third,
the majority of HCWs were worried that COVID19 would spread to their family members through
them [11]. Forth, stress might continue similarly
because of increased workload [23]. Although there
were no cases in the hospital yet, sharing about the
new coronavirus disease in social media, especially
WhatsApp groups of health personnel that includes
from Turkey’s metropolitan areas may have led to
the anxious expectation. Another one is especially
important for healthcare professionals; Intensive care
occupancy observed in some of the European countries, having to choose patients for a ventilator and
decompensation of the health system. Taking steps
that verify the seriousness of the situation in our country has initiated a rapid transformation and adaptation
process in the health system. To increase the hospital capacity of COVID-19 patients, many inpatient

units have been transformed into COVID-19 related
services in our hospital as in all Country [24]. All of
them can cause people in the healthcare system to be
more traumatized than the normal population, even
without facing COVID-19. Because increased workload found to affect health complaints and depressive
states of workers [23]. The similarity of the level
of psychological influence before and after COVID19 cases in the hospital suggests that expectancy
anxiety can affect HCWs similarly to situational
anxiety.
PSQI sleep efficiency and hypnotic drugs, which
are sub-dimension scales, differed significantly after
the occurrence of a case in our hospital compared
to before. It can be said that with the process, sleep
quality decreases and the need for hypnotic drugs
increases and sleep efficiency may be increased by
the intake of sleeping pills. In a study conducted
in Wuhan, where the new coronavirus disease first
appeared, it was found that personnel with heavy
loads received direct help from psychiatrists and psychologists [25]. In our study, the increased need for
hypnotic drugs shows that healthcare professionals
need and receive medical help.
It was observed that there was a statistically significant decrease in DASS-21 total, DASS-21 anxiety,
and IES-R total scores only in the academic member,
this group had higher education levels and read more
scientific publications, so they might be less exposed
to disinformation. It has been shown by studies that
the number of research conducted in such conditions
increases and that more scientific evidence is needed
[26].
As a result; the psychological outcomes of the
COVID-19 pandemic on health care workers emerged
after the outbreak reached in Turkey, seems to continue in a similar way, Although the increase in
COVID-19 positive patients in the hospital where
they work and the follow-up of these patients. The
anxiety of what may arise after the epidemic has
largely affected HCWs, and there is no significant
increase in this psychological response during the
fight against the pandemic. Measures to protect the
mental health of healthcare professionals should start
with the epidemic at the same time with fighting the
epidemic. Online therapies, e-psychological support
programs may be effective to reduce the stress levels of HCWs during a pandemic. Keeping the shifts
short, increasing the number of HCWs during pandemics, and balancing the workload between workers
can also reduce the stress level. In taking these measures, attention should be paid to the power of news
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and social media and necessary regulations should be
made.
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