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Abstract

The aim of this study is to evaluate the sleep behaviors of healthcare professionals working in secondary and tertiary hospitals in
a large population in Turkey and to show how sleep quality is affected during the pandemic process by using the easily applicable
Jenkins sleep scale (JSS). Methods The population of this cross-sectional descriptive study consists of two pandemic hospitals
(2nd level state hospital and 3rd level university hospital) determined in Kahramanmarag province. Data were collected between
03.08.2020 and 30.09.2020 with responses to online survey questions. The security of the data was assigned to SurveyMonkey
enterprise. In our questionnaire, we asked subjective sleep quality (poor, moderate, high), sleep time (<24:00 and [?]24:00),
time to fall asleep (minutes), total sleep time (hours), and medication use (sleeping pills). We also used Jenkins Sleep Scale
Turkish version (JSS-TR) to assess sleep quality and the Epworth sleepiness scale (ESS) for increased daytime sleepiness.
Results Healthcare workers who participated in our survey reported that they started to go to bed later, fell asleep later (mean:
41.75+35.35 minutes), their total sleep time (mean: 6.67+1.88 hours) was shortened, and they needed medication to sleep
more (%5.7) after the COVID-19 pandemic. During the COVID-19 pandemic, bedtime behavior after 24:00 decreased from
80.1% to 43.9% of those who previously went to bed before 24:00. For those who went to bed after 24:00 before, it increased
from 19.9% to 56.1%.In addition, sleep quality as assessed by subjective and JSS significantly deteriorated after the COVID-19
pandemic. Excessive daytime sleepiness increased. Those with ESS>10 before COVID-19 were 3.9%, post- COVID-19 ESS>10
14.1% (p<0.001). Conclusion The COVID-19 pandemic has significantly adversely affected the sleep behavior and sleep quality

of healthcare professionals. The JSS is an easily applicable scale for assessing sleep quality in large population studies.
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ABSTRACT
Aims

The aim of this study is to evaluate the sleep behaviors of healthcare professionals working in secondary
and tertiary hospitals in a large population in Turkey and to show how sleep quality is affected during the
pandemic process by using the easily applicable Jenkins sleep scale (JSS).

Methods

The population of this cross-sectional descriptive study consists of two pandemic hospitals (2nd level state
hospital and 3rd level university hospital) determined in Kahramanmarag province. Data were collected
between 03.08.2020 and 30.09.2020 with responses to online survey questions. The security of the data



was assigned to SurveyMonkey enterprise. In our questionnaire, we asked subjective sleep quality (poor,
moderate, high), sleep time (<24:00 and [?]24:00), time to fall asleep (minutes), total sleep time (hours),
and medication use (sleeping pills). We also used Jenkins Sleep Scale Turkish version (JSS-TR) to assess
sleep quality and the Epworth sleepiness scale (ESS) for increased daytime sleepiness.

Results

Healthcare workers who participated in our survey reported that they started to go to bed later, fell asleep
later (mean: 41.75435.35 minutes), their total sleep time (mean: 6.67+1.88 hours) was shortened, and they
needed medication to sleep more (%5.7) after the COVID-19 pandemic. During the COVID-19 pandemic,
bedtime behavior after 24:00 decreased from 80.1% to 43.9% of those who previously went to bed before
24:00. For those who went to bed after 24:00 before, it increased from 19.9% to 56.1%.In addition, sleep
quality as assessed by subjective and JSS significantly deteriorated after the COVID-19 pandemic. Excessive
daytime sleepiness increased. Those with ESS>10 before COVID-19 were 3.9%, post- COVID-19 ESS>10
14.1% (p<0.001).

Conclusion

The COVID-19 pandemic has significantly adversely affected the sleep behavior and sleep quality of he-
althcare professionals. The JSS is an easily applicable scale for assessing sleep quality in large population
studies.
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What is already known about this topic?

The COVID-19 pandemic has significantly adversely affected the sleep behavior and sleep quality of health-
care professionals. There are several studies evaluating the burden of mental health issues (stress, anxiety
and depression) and sleep disturbance among healthcare providers during COVID-19.

What does this article add?

The deterioration in sleep quality was independent of active work in the pandemic. This suggested that
even if all healthcare professionals do not care for COVID-19 patients, working in a high-risk area may be
sufficient to disrupt their sleep patterns. We evaluated how sleep behaviors changed in a large population of
healthcare workers during the COVID-19 pandemic in Turkey, the presence of excessive daytime sleepiness,
and their sleep quality with the Jenkins Sleep Scale (JSS), which is an easily applicable scale.

In the COVID 19 pandemic, very few studies have used the JSS and there is no study conducted in healthcare
workers.

Introduction

Coronavirus disease-19 (COVID-19) caused by the severe acute respiratory syndrome coronavirus 2 (SARS
COV-2) first emerged in Wuhan towards the end of 2019. The pandemic is now influencing the whole world
with a large number of deaths, besides many other medical, mental health and social consequences. While
the average population will show normal responses to pandemic stressors, others who are more mentally vul-
nerable to anxiety have had more emotional responses.Catastrophic thinking can trigger emotional reactions
in the healthy population such as 1) panic disorder with anxiety, 2) specific phobias, 3) obsessive compulsive
disorder, 4) post-traumatic stress disorder (PTSD); 5) pain (1-3).

Sleep plays a unique role in the maintenance of immunity; the circumstances that affect its quality have
been associated with a reduction in the response to vaccines and an increase in vulnerability to infectious
diseases. Sleep can be affected in the COVID-19 pandemic, which naturally causes an increase in anxiety
and stress, contributing to the deregulation of inflammatory and antiviral responses (4). There are various
studies showing that sleep quality is significantly affected in healthcare workers. The reason for this is that
healthcare workers are prone to increased working hours and labor intensity in the face of serious epidemics,
not being able to find enough time to rest, chronic stress and psychological distress (5,6). The aim of this



study is to evaluate the sleep behaviors of healthcare workers working in secondary and tertiary hospitals in
a large population in Turkey, and we wanted to show how sleep quality was affected during the pandemic
process by using the easily applicable Jenkins sleep scale (JSS).

Materials and Methods
Estimation of sample size

The population of this cross-sectional descriptive study consists of two pandemic hospitals (2nd level state
hospital and 3rd level university hospital) determined in Kahramanmarag province. Specialist physicians,
assistant physicians and assistant health personnel (nurse, health officer, health technician, laboratory tech-
nician, radiology technician, medical secretary) were included in the scope of the research. 106 specialist
physicians, 602 assistant health personnel, 237 assistant physicians and approximately 550 assistant health
personnel work in the Medical Faculty Hospital in the 2nd step state hospital. In total, the number of physi-
cians is 343 and the number of auxiliary health personnel is 1152. It is aimed to reach at least half of the
health workers. Those who did not accept the questionnaire and gave incomplete answers to the questions
were not evaluated and 740 participants were included in the study.

Study procedure

Data were collected between 03.08.2020 and 30.09.2020 with responses to online survey questions. The
security of the data was assigned to SurveyMonkey enterprise. In our questionnaire, we asked subjective
sleep quality (poor, moderate, high), sleep time (<24:00 and [?]24:00), time to fall asleep (minutes), total
sleep time (hours), and medication use (sleeping pills). We also used Jenkins Sleep Scale Turkish version
(JSS-TR) to assess sleep quality and the Epworth sleepiness scale (ESS) for increased daytime sleepiness.

JSS-TR questionnaire consists of four items that assess the sleep problems over the preceding 4 weeks: (a)
trouble falling asleep, (b) trouble staying asleep, (c) wake up several times/night, and (d) wake up feeling
tired. Each item is rated on a 6-point Likert scale (not at all =0, 1-3 days=1, 4-7 days=2, 8-14 days=3,
15-21 days=4, 22-28 days=5). The total score is ranging from 0 to 20, showing more disturbed sleep as it
increases. Duruoz et al. tested the JSS-TR’s validity and reliability for Turkey (Cronbach’s alpha [?] 0.86)
(7,8).

The ESS consists of eight items, and it measures a participant’s self-reported daytime sleepiness. The
instrument focuses on the expectation of “dozing” in a variety of situations. The probability ratings in
hypothetical situations are zero (0), slight (1), moderate (2), or high (3). The ratings can be summarized to
a total score of 24, with a cutoff value of >10 indicating excessive daytime sleepiness. Several studies have
used the ESS and it is a well-validated questionnaire. Izci et al. tested the ESS’s validity and reliability for
Turkey (Cronbach’s alpha [?] 0.86) (9,10).

Statistical analysis

Data were statistically evaluated using the Statistical Package for the Social Sciences software (IBM SPSS
Statistics for Windows, Version 20.0. IBM Corp., Chicago, IL, USA). Conformity of the data to normal
distribution was assessed with the Shapiro-Wilk test and it was determined that the data were not normally
distributed. Data were expressed as number (n) and percentage (%) and median (minimum - maximum)
values. For the categorical variables, group comparisons were performed using the Chi-Square test. Student
t test was used to evaluate the data obtained by measuring in independent groups. In the evaluation of
categorical data in addicted groups, the McNemar test was applied. Paired t test was used to evaluate
the data obtained by measuring in dependent groups. The level of statistical significance was accepted as
p<0.05.

Ethical approval

Participation in the study was voluntary. Approval for this study was granted by the Ethics Committee of
Kahramanmarag Siit¢ii Imam University Faculty of Medicine (Decision date: 29.04.2020, Decision no: 17).



Results

The demographic information of the participants and their working status in the COVID-19 related unit
are summarized in Table 1. A total of 740 healthcare professionals filled out the questionnaire.66% of
population were females (n1=495) and 33% were males (n=247). The average age of the population was
35.13+8.35 years.12.4% of the participants are high school graduates, 60.9% are bachelor and 26.7% are
masters or above. And in addition, 70% are married.50.9% of the respondents are nurses, 21.4% are medical
doctors,8% are health officer, 6.1% are medical technician, 7.3% are medical secretary and 6.3% are others.
At the time the survey was completed, 49.1% of the participants were working in the COVID-19 related
unit, 44.8% were working in COVID-19 unrelated unit and 6.1% were working inboth of them.

The changes in sleep parameters of the study participants before and after the COVID-19 pandemic are
summarized in Table 2. Subjective sleep quality deteriorated significantly during the COVID-19 pandemic
(poor sleep, 16.9% before COVID-19 vs. %52.8 post COVID-19). Sleeping behavior after 24:00 has increased
after the Covid-19 pandemic (19.9% before COVID-19 vs. %56.1 post COVID-19). In addition, during the
Covid-19 pandemic, the duration of the participants’ falling asleep was prolonged (falling asleep: 41.75+35.35
minutes) and the total sleep time was shortened (total sleep time: 6.674+1.88 hours). Therefore, the need to
take sleeping pills has increased (sleeping pill using: %5.7). All these results were found to be statistically
significant. And also, subjective sleep quality of healthcare professionals working actively during the pandemic
was found to be poor.

In the results obtained from the JSS-TR, which is used to evaluate sleep quality, it was determined that
sleep quality was statistically significantly impaired in the COVID-19 pandemic (JSS-TR; 4.314+4.53 points
before COVI-19 vs. 7.52£5.53 points post COVID-19). Further, it has been observed that daytime sleepiness
increased after the pandemic (ESS score: 6.08+£4.70 in post COVID-19) (Table 3). Those with ESS>10 before
COVID-19 were 3.9%, post-COVID-19 ESS>10 14.1% (p<0.001).There was no statistical difference in JSS-
TR (7.7745.54 vs. 7.07+5.53) and ESS (6.24+4.63 vs. 5.71£4.80) values between health workers who were
actively working and not working during the pandemic.

Discussion

There are several studies evaluating the burden of mental health issues (stress, anxiety and depression) and
sleep disturbance among healthcare providers during COVID-19. The prevalence of sleep problems is high
and affects approximately 40% of people from general and health care populations. No systematic review
or meta-analysis has yet been conducted to examine the impact of the pandemic on the prevalence of sleep
problems among the general population, healthcare professionals, or COVID-19 patients (1-3). A recent
systematic review evaluated the impact and prevalence of sleep problems among the general population,
healthcare workers, or COVID-19 patients of the pandemic. They found that health care workers and the
general population had comparative rates of sleep problems with rates of 36.0% (95% CI, 21.1-54.2%) and
32.3% (95% CI, 25.3-40.2%), respectively (11). The prevalence and severity of sleep problems in different
populations remains unknown. We evaluated how sleep behaviors changed in a large population of healthcare
workers during the COVID-19 pandemic in Turkey, the presence of excessive daytime sleepiness, and their
sleep quality with the JSS, which is an easily applicable scale.

Healthcare workers who participated in our survey reported that they started to go to bed later, fell asleep
later (mean:41.75+35.35minutes), their total sleep time (mean:6.67+£1.88 hours) was shortened, and they
needed medication to sleep more (%5.7) after the COVID-19 pandemic. During the COVID-19 pandemic,
bedtime behavior after 24:00 decreased from 80.1% to 43.9% of those who previously went to bed before
24:00. For those who went to bed after 24:00 before, it increased from 19.9% to 56.1%.In addition, sleep
quality as assessed by subjective and JSS significantly deteriorated after theCOVID-19 pandemic. Excessive
daytime sleepiness increased. Those with ESS>10 before COVID-19 were 3.9%, post-COVID-19 ESS>10
14.1% (p<0.001).

Mental health status of healthcare workers worldwide during the COVID-19 pandemic; It has been shown
to be affected by high levels of psychiatric symptoms, including anxiety, depression, acute stress, PTDS,



and sleep disturbances. Sleep problems may be associated with other disorders such as: PTSD, depression,
anxiety. Two factors can contribute to sleep problems among healthcare workers: high workload (including
night work that alters circadian rhythms) and stress-induced sleep problems (1,12,13). Global prevalence
reports of 20-45% for insomnia symptoms during the COVID-19 pandemic (3). Sleep deprivation leads to
cognitive impairment and reduces cognitive processing affecting everything from memory to reflexes. This is
an important risk factor for health workers to make wrong decisions and for important mistakes and work
accidents. Moreover, inadequate and poor sleep affects the immune system and mental health, impairs the
immune response, facilitates the spread of infectious diseases, and worsens mental health and quality of life
(1,11,14). The sleep behaviors and sleep quality of our participants were adversely affected by the COVID-19
pandemic. The deterioration in sleep quality was independent of active work in the pandemic. This suggested
that even if all healthcare professionals do not care for COVID-19 patients, working in a high-risk area may
be sufficient to disrupt their sleep patterns.

The Pittsburgh Sleep Quality Index (PSQI) captures a very broad range of sleep-related issues (eg, nightma-
res, snoring, sleep medication use), which may explain the higher prevalence rates compared with the Athens
Insomnia Scale, Insomnia Severity Index, or researcher developed measure. Findings on sleep problems were
obtained using the PSQI, suggesting that health care providers and the general population were affected
comparatively with rates of 39.7% (95% CI, 21.2-61.6%) and 37.9% (95% CI, 25.2-52.4%), respectively (1).
We preferred JSS to assess sleep quality, as PSQI is more difficult to applicability and computation in large
population studies. We also asked about the subjective sleep quality as poor, moderate, high. In the COVID
19 pandemic, very few studies have used the JSS (15,16), and there is no study conducted in healthcare
workers. It is very significant and practical to use in large population studies to evaluate the effects of the
pandemic on sleep quality.

Also, ESS is often used in large studies. We found that daytime sleepiness increased during the pandemic in
healthcare workers who participated in our study. Healthcare workers are particularly at risk of sleepiness
affecting their jobs as they tend to work long shifts or work at night. This was accompanied by depression,
anxiety and working under stress. Excessive sleepiness and fatigue can lead to deterioration in cognitive
functions, leading to serious errors and accidents in the workplace (17-20). Therefore, training on sleep
hygiene and coping with fatigue should be given to healthcare professionals. It is necessary to try to control
various behavioral and environmental factors that may adversely affect sleep quality and duration (21,22).

Conclusions

e The COVID-19 pandemic has significantly adversely affected the sleep behavior and sleep quality of
healthcare professionals.

e The JSS is an easily applicable scale for assessing sleep quality in large population studies.

e Prevention and therapeutic strategies of sleep disorders during COVID-19 and the pandemic will
have a crucial contribution to healthcare workers making the best decisions when applying established
treatment guidelines, protecting their physical and mental health, and even strengthening their immune
response to illness.
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Table 1. The demographic information of the participants.

Variables n (%)
Age (mean4SD) (n=727) 35.13+8.35
Sex (n=742)

Female 495 (66.3)
Male 247 (33.3)
Education (n=736)

High school 91 (12.4)
Bachelor 448 (60.9)
Master or above 197 (26.7)
Marital status (n="737)

Married 521 (70.2)
Unmarried 216 (29.1)
Job title (n=740)

Nurse 377 (50.9)
Medical doctor 158 (21.4)
Health officer 59 (8.0)
Medical technician 45 (6.1)
Medical secretary 54 (7.3)
Others 47 (6.3)
Epidemic workplace (n="737)

Covid-19 related unit 362 (49.1)
Covid-19 unrelated unit 330 (44.8)
Both of them 45 (6.1)
Chronic illness (n=740)

Yes 612 (82.7)
No 128 (17.3)
Type of hospital (n=737)

Secondary 430 (58.3)
Tertiary 307 (41.7)

Table 2. Sleep parameters of healthcare workers before and after the COVID-19 pandemic,
and sleep parameters of those working and not working during the pandemic.

Pre

COVID-19n COVID-19 n

working in

not working

(%) (%) the in the
Variables mean+SD mean+SD p value pandemic pandemic p value
Subjective
sleep
quality
Poor 125 (16.9) 390(52.8) 0.0001* 208 (57.6) 152 (46.2) 0.011%%*
Intermediate 165 (22.3) 209 (28.3) 89 (24.7) 106 (32.2)



Pre

COVID-19n COVID-19n working in not working

(%) (%) the in the
Variables mean+SD mean+SD p value pandemic pandemic p value
High 449 (60.8) 140(18.9) 64 (17.7) 71(21.6)
Sleep time
<24:00 581 (80.1) 316(43.9) 0.0001* 131 (37.5) 165(51.2) 0.001%**
[7]24:00 144 (19.9) 404 (56.1) 218 (62.5) 404 (48.8)
Falling 21.994+17.33 41.75+35.35 0.0001** 43.36+38.45 40.45+32.42 0.288%***
asleep
(minute)
Total sleep 7.25+1.27 6.67+£1.88 0.0001** 6.59+1.86 6.79+1.92 0.171%%%*
time
(hour)
Drug using 20 (2.7) 42 (5,7) 0.001* 16 (4.4) 18 (5.5) 0.325%**
(sleeping
pill)
*McNemar test, **Paired t test, ***Chi-square test, ****Student t test
Table 3. JSS-TR and ESS scores before and after COVID-19.

Pre COVID-19
mean+SD COVID-19 mean+SD  p value*

JSS-TR 4.31+4.53 7.52+5.53 0.0001
ESS 5.36+£3.46 6.08+4.70 0.001

*Paired t test
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