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Abstract

Objective: This study aimed to determine the factors affecting
sleep quality in the general population during the early phase of the
Coronavirus disease-2019 (COVID-19) pandemic.

Materials and Methods: This was a cross-sectional study and included
595 people who were surveyed online. The data were collected through
the “socio-demographic characteristics form”, “Pittsburgh Sleep Quality
index’” and ““Generalized Anxiety Disorder scale-7"'.

Results: In this study, sleep quality among individuals was found to be
poor, and as the level of generalised anxiety increased, sleep quality
decreased. Sleep quality was found to be poor those living in urban
areas and those with chronic diseases.

Conclusion: The results of the study can be used to develop therapeutic
strategies and implement social policies to support people with sleep
difficulties.
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0z

Amac: Bu calisma Koronaviriis hastaligi-2019 (COVID-19) salgini erken
donemlerinde genel popiilasyonda uyku kalitesini etkileyen etmenlerin
belirlenmesi amaci ile planlanmistir.

Gere¢ ve Yontem: Bu calisma kesitsel tipte olup “online survey”
(cevrimici anket) ile ulasilan 595 kisi ile tamamlanmistir. Veriler “’sosyo-
demografik 6zellikler formu”, “Pittsburgh Uyku Kalitesi indeksi”, “Yaygin
Anksiyete Bozuklugu 6lcegi-7" ile toplanmustir.

Bulgular: Bu calismada bireylerin uyku kalitesi kotl olup, yaygin anksiyete
diizeyi arttikca uyku kalitesi azalmaktadir. Kentsel bélgede yasayanlarda
ve kronik hastaligi olanlarda uyku kalitesi kot bulunmustur.

Sonug: Sonuglar, bu sirecte uyku glicligl ceken bireyleri desteklemek
icin terapotik stratejilerin gelistirilmesi ve sosyal politikalarin uygulanmasi
icin kullanilabilir.

Anahtar Kelimeler: COVID-19, uyku kalitesi, GAD-7

Introduction

In December 2019, a disease began to spread rapidly after a new
Coronavirus disease-2019 (COVID-19) was revealed leading to
a highly contagious Severe Acute Respiratory syndrome (SARS-
CoV-2) in Wuhan, China. On March 11t%, 2020, the World
Health Organization declared COVID-19 as a pandemic (1) and
as of February 19%, 2021, 110,430.962 deaths were detected
worldwide. In Turkey, a total of 2,616.600 COVID-19 cases

were confirmed and 27.821 individuals died from the disease
2).

Human-to-human transmission of the virus was confirmed
after the first COVID-19 case in December 2019 and during
this process, it was determined that asymptomatic individuals
could also transmit COVID-19 virus. Rules and restrictions
such as staying at home and isolating oneself, washing hands
frequently with soap and wearing masks in public areas
mandatorily, were started to be imposed in order to reduce
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contact as much as possible. All these restrictions completely
changed the daily lives of individuals. Not leaving home unless
necessary, continuing the education of school-age children at
home, reducing social interaction, being unable to go to work
and working from home or not continuing to work, working for
more hours under stressful conditions, protecting the health of
oneself and the individuals around caused stress, anxiety and
sleep problems in individuals (3).

The number of deaths due to COVID-19 is still increasing, and
the spread of the virus has not been fully controlled yet. The
socio-economic impacts of COVID-19 have emerged, and it
is unknown how long it will last. While the studies on COVID-
19 continue, there are also uncertainties (4). In addition, it is
known that anxiety of individuals under quarantine increases in
case of uncertainty (5,6).

During epidemics, individuals often experience various
psychological difficulties such as collective fear, panic and
phobia (7). In studies examining the psychological effect of
previous pandemics (e.g. SARS), 35% of individuals recovering
from SARS reported moderate to severe depression and/or
anxiety (8). When the COVID-19 pandemic was compared with
SARS based on the current findings, the effect of COVID-19 was
found to be greater, and to continue in the future (9). COVID-
19 anxiety has four main grounds: body, important individuals,
uncertainty and action/inaction (10). Therefore, studies were
started to be conducted all over the world in order to determine
the effect of COVID-19 on the psychological state of individuals.
Anxiety is a feeling of fear and worry that is difficult to define.
This feeling may be accompanied by certain sensations in the
body (11). Generalized anxiety disorder (GAD) is characterized
by unrealistic, excessive anxiety about living conditions that is
not proportional to actual problems (12). Fear, anxiety, GAD
and depression of individuals were found to increase during
the COVID-19 pandemic, as studies showed (13,14). In their
study conducted with 451 individuals, Citak and Pekdemir (14)
stated that anxiety was very high in Turkish society. Ekiz et al.
(15) stated that the level of anxiety in the society due to COVID-
19 was moderate. During COVID-19, mental health problems
affected not only society but also healthcare professionals (16).
Enough sleep is very important to cope with anxiety. However,
it is known that individuals’ sleep patterns are disrupted during
stressful periods such as epidemics (17,18). Lauriola et al.
(19) stated that intolerance to uncertainty and anxiety was
associated with personal sleep problems. In ltaly, it was stated
that insomnia, sleep loss and poor sleep quality emerged in the
individuals who had to stay home during COVID-19 pandemic
(20). A web-based survey (n=603) in China found 18.1% of
the respondents reported poor sleep quality during the COVID-
19 outbreak (21). In addition, the sleep quality of healthcare
professionals, was found to be worse. In another study,
individuals with sleep disorders were found to experience more
cardiovascular events (22). Therefore, it is important to evaluate
the sleep quality of individuals living in the society and other
affecting factors during the COVID-19 pandemic.

When the studies conducted in Turkey are examined, it is seen
that the number of the studies conducted on sleep and the

factors affecting sleep during COVID-19 pandemic is limited,
and there is no study conducted in the Eastern Anatolian Region
of Turkey. Therefore, this study was carried out.

Materials and Methods

Aim: This study was planned to determine the factors affecting
sleep quality in the general population during the early phase
of the COVID-19 pandemic.

Research type: This is a cross-sectional study.

Research sample: Snowball sampling method was used for
the sample selection in the study. In snowball sampling, one
of the units belonging to the universe is contacted first. With
the help of the contacted unit, the second unit is reached,
and the third unit is reached with the help of the second unit.
In this way, the sample is grown like rolling a snowball (23).
For this purpose, individuals were reached, and data were
collected through online applications (WhatsApp) (24). A web
address was used to provide detailed information about the
survey, to avoid resampling and to check the internet protocol
address. Individuals, who met the inclusion criteria in sample
selection, were included in the study. The inclusion criteria in
the study were determined as living in the Eastern Anatolian
Region, being at 18 to 65 years of age, being literate and
willing to participate in the study. In line with these criteria,
595 individuals, who could be reached within three months as
of May 6, 2020, constituted the sample of the study.

Data collection tools: ‘““Socio-demographic characteristics
form”, “Pittsburgh Sleep Quality index (PSQI)"” and ““GAD
scale-7"" were used in the study.

Socio-demographic characteristics form: Socio-demographic
characteristics consist of variables such as age, gender,
occupation, marital status, the number of individuals they live
with, the presence of chronic diseases, the hours spent outside,
the presence of a healthcare professional relative, whether the
measures taken against COVID-19 are sufficient or not.

PSQI: PSQI was developed by Buysse et al. and adapted into
Turkish by Agargiin and Kara (25) PSQIl is a 19-article self-
report scale that evaluates sleep quality and disorder within
the last one month. It consists of 24 questions, 19 of them are
self-report questions, 5 of them are questions to be answered
by the spouse or roommate (26). The scored 19 questions of
the scale consist of 7 components. These are subjective sleep
quality, sleep latency, sleep duration, sleep efficiency, sleep
disturbance, use of sleep medication and daytime dysfunction.
Each component is evaluated with a score of 0 to 3. The total
score of 7 components gives the total score of the scale. The
total score ranges between 0-21. A total score greater than 5
indicates “poor sleep quality”’.

Generalized anxiety disorder-7: GAD-7 is a short self-report
test that evaluates GAD and was developed according to DSM-
IV-TR criteria by Spitzer et al. (27). The GAD-7 scale measures
GAD according to DSM IVTR criteria. GAD-7 is a Self-assessment
scale (28). The four (0-3) point Likert-type scale (0=not at all,
1=several days, 2=more than half the days, 3=nearly every day)
measures the 7 items of GAD-7. The score that can be obtained
from the scale is between 0 and 21 (28).
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Scale scores: 0-4 was evaluated as mild anxiety, 5-9 moderate,
10-14 high and 15-21 severe. The cut-off value of 8 for the
GAD-7 total score was determined as the threshold value for
the possible GAD diagnosis. The Cronbach’s alpha reliability
coefficient of the scale for this study was calculated as 0.93.
Data collection: Due to the pandemic period experienced in
our country and in the world, the data were collected online
in order to prevent the transmission. For this purpose, social
media platforms such as Facebook and Instagram and online
applications such as WhatsApp were used. The access link of
the online survey prepared for data collection was sent to the
participants, and the individuals were asked to answer the
question forms.

Statistical Analysis

SPSS 23 (IL, Chicago, USA) was used for the descriptive statistics
in the study, and AMOS 23 statistical programs was used for
the structural equation modelling. The obtained data were first
examined in terms of extreme data, and necessary corrections
were made. Then, the normal distribution features of the data
set were examined, and it was observed that it provided the
normal distribution.

Ethical issues: This study was carried out in accordance with the
principles of Helsinki Declaration. Before the study, permission
was obtained from the Ethics Committee of the Faculty of Health
Sciences (date: May 6™, 2020 and issue: 818295502.903/29)
and the Ministry of Health. The confidentiality of the data to be

used in the study was guaranteed. The purpose and importance
of the study were explained to all individuals participating in the
study, and the study was completed after their written consents
were obtained.

Results

66.4% of the individuals participating in the study were female,
71.2% were single, 91.2% were university graduates, 90.9%
had social security, 54.3% had a regular job, 12.1% had chronic
diseases, 66.9% lived in the city, 18.4% never consumed
caffeine, 76.3% were smokers, and 13.3% consumed alcohol.
The mean age of the sample was calculated as 27.9+7.1, and
the number of individuals in the household as 3.8+1.9 (Table 1).
The mean PSQI of the sample was calculated as 13.6+2.860,
and the mean GAD-7 score as 7.4+5.551 (Table 2). The mean
GAD-7 score of 42.7% of the individuals participating in the
study was above 8.

The measurement model of the 7-component structure of PSQI
was examined with the first-level CFA, and it was found that this
structure had sufficient significant values in explaining the sleep
quality of the sample. When the values regarding the model were
examined, although the factor loads of the components of “sleep
duration”, “sleep efficiency’” and ‘““use of sleep medication”
were below 0.50, the other components were found to have a
value above 0.50. Besides, the components were found to have
significant standardized regression coefficients and p values to

Table 1. Some descriptive characteristics of the sample (n=595)

Variable Parameter N % Variable Parameter n %
Gender Place of residence
Female 395 66.4 Village 40 6.7
Male 200 33.6 District 141 23.7
Marital status Province 414 66.9
Single 428 71.9 Caffeine consumption
Married 167 28.1 Never 109 18.4
Educational level A few times in a month 60 10.1
Primary school 8 0.2 Once a week 125 21.0
Secondary school 51 8.6 A few times in a week 132 22.2
University 536 91.2 Once a day 169 28.4
Health insurance Smoking
Yes 541 90.9 User 141 23.7
No 54 9.1 Non-user 454 76.3
Regular job Alcohol
Yes 323 54.3 User 79 133
No 272 45.7 Non-user 516 86.7
Chronic disease
Yes 72 12.1
No 523 87.9
Mean sD
Age 27.9 7.1
Number of people in the house 3.8 1.9

SD: Standard deviation
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explain the implicit variable of sleep quality (subjective sleep
quality=0.776 and p<0.001, sleep latency=0.544 and p<0.001,
sleep duration=0.275 and p<0.001, sleep efficiency=0.180 and
p<0.05, sleep disturbance=0.520 and p<0.001, use of sleep
medication=0.218 and p<0.001, daytime dysfunction=0.637
and p<0.001). In addition, when the fit indices of the model
were examined, all statistics were found to be within the
acceptable limits (CMIN/DF=1.39, GFI=0.99, CFI=0.99,
NFI=0.97, TLI=0.98, CFI=0.99 and RMSEA=0.02) (Figure 1).

The structure of the GAD-7 scale, which consists of a single
dimension and 7 items, was tested with the first-level single
factor CFA, and the maximum likelihood calculation method
was used. The factor loads of the scale items ranged between
0.76 and 0.83, and the fit indices of the scale were examined
by including all items in the original of the scale in the analysis.
According to the results, the fit indices in the GAD-7 scale were
determined as %?=37.58, x*/df =2.891, NFI=0.99, TLI=0.99,
CFI=0.99, GFI=0.98, AGFI=0.96, RMSEA=0.05, RMR=0.01. It
was determined that the goodness of fit values obtained as a
result of the first-level CFA showed perfect fit with the proposed
one-factor structure of the model. These results showed that
the data obtained from the study were compatible with the
predicted theoretical structure of the GAD-7 scale (Figure 1).

In order to estimate the factors affecting sleep quality, an
initial structural equation model was established, and the
goodness of fit values of this model were examined. Variables
such as age, gender, marital status, number of people in the
household, educational status, regular job, place of residence,
health insurance, smoking status, alcohol use status, caffeine

Table 2. The mean of PSQI and GAD-7 scores

Scales n Min Max X Stn.

PsSQl 6 21 13.6 2.860
595 - - - -

GAD-7 0 21 7.4 5.551

PSQI: Pittsburgh Sleep Quality index, GAD-7: Generalized anxiety disorder-7
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consumption, presence of chronic disease and GAD-7 scale
mean score belonging to the sample were added to the
model. When the goodness of fit values of the model were
examined (x>=1311.14, yx?/df=4.45, NFI=0.74, TLI=0.76,
CFI=0.79, GFI=0.85, AGFI=0.82, RMSEA=0.08, RMR=0.27),
it was observed that the values were not at the desired level
(Figure 2). Therefore, the standardized regression coefficients
of the model were examined in order to obtain a better model.
When the standardized regression weights of the variables
included in the initial estimation model and the significance
of their contribution to the model were examined, the
variables of ““age”, ‘“gender”, ““marital status”, ‘““number of
individuals in the household”, “educational level”, “‘regular
job”, “health insurance”, “smoking and alcohol use” and
““caffeine consumption’” did not show a significant relationship
with the model (p>0.05). In addition, the goodness of fit
values of the initial structural model as a whole were not at an
acceptable level. Therefore, in order to obtain a model with
higher goodness of fit values or to increase the fit of the model
to the data set, parameters that did not show a significant
relationship with the model were removed from the analysis,
and a new structural model was created (Table 3).

When the revised model estimating the factors affecting
sleep quality and the goodness of fit values were examined,
goodness of fit values of the model were found to be at
acceptable levels (x*=198.61, x?/df=1.986, NFI=0.95, TLI=0.97,
CFI=0.97, GFI=0.96, AGFI=0.95, RMSEA=0.04, RMR=0.03), and
the final version of the model was created. It was determined
that parameters of “GAD-7" (t=14.279, p<0.000), “place of
residence’ (t=-3.065, p<0.05) and “chronic disease” (t=-2.023,
p<0.05) included in the model, were found to have a significant
effect on sleep quality (Figure 3). GAD-7 scale, one of the
parameters of the revised model estimating sleep quality, was
determined as a variable that had a significant effect on sleep
quality. According to this result, as the GAD levels of individuals
increased, their sleep quality decreased. The contribution of
the GAD-7 parameter to the model was calculated as 72%.
The sleep quality of individuals living in rural areas was found

61
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Figure 1. Path diagram of the PSQI and GAD-7 measurement model

PSQI: Pittsburgh Sleep Quality index, GAD: Generalized anxiety disorder
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be lower than those without chronic disease. According to this
model, it was determined that the variables that were included
in the model and had significant standardized regression

to be higher than those living in central residential areas. The
presence of chronic disease was identified as another factor

affecting sleep quality. According to the model obtained, the
sleep quality of individuals with chronic disease was found to coefficients could explain 54% of sleep quality (Figure 3).
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Figure 2. Initial structural equation model predicting factors affecting sleep quality
PSQI: Pittsburgh Sleep Quality index, GAD: Generalized anxiety disorder
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Figure 3. Revised model predicting the factors affecting sleep quality
PSQI: Pittsburgh Sleep Quality index, GAD: Generalized anxiety disorder
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Table 3. Regression weights of the initial model that describe factors affecting sleep quality
Parameter Implicit Standardized Significance
structure regression weight
Age <--- PSQl 0.008 0.870
Gender <--- PSQl -0.050 0.227
Marital status <--- PSQl 0.030 0.518
Number of people in the house <--- PSQl 0.034 0.423
Educational level Lomm PSQI 0.009 0.828
Regular job <--- PSQl -0.101 0.051
Place of residence <--- PSQI -0.114 <0.004
Health insurance <--- PSQl 0.067 0.095
Smoking <--- PSQl -0.079 0.075
Alcohol use <--- PSQl -0.026 0.540
Caffeine consumption <--- PSQI 0.027 0.494
Presence of chronic disease Lemm PSQl -0.084 <0.034
GAD-7 <--- PSQl 0.714 <0.000
PSQI: Pittsburgh Sleep Quality index, GAD-7: Generalized anxiety disorder-7

Discussion

Studies revealed that during the COVID-19 pandemic, the sleep
quality of individuals in the society was negatively affected
to varying degrees. In this study, it was observed that sleep
quality of the individuals was poor. In their study, Xiao et al.
(30) found that individuals had sleep problems during 14-day
self-isolation process in China, while Yu et al. (29) stated that
during the COVID-19 pandemic, insomnia was at the rate
of 29.9% in individuals in Hubei, China. Stanton et al. (31)
determined that 40.7% of individuals had a negative change in
their sleep quality. In their study, Cellini et al. (20) stated that
in the second week of the obligation to stay at home, the sleep-
wake cycle of individuals changed, they went to bed late and
woke up late, stayed more in bed, and sleep quality of 52.4% of
them was affected. In their study, Gualano et al. (32) stated that
42.2% of individuals experienced sleep problems, and 17.4%
experienced severe insomnia. These results support our study.

As the GAD-7 score increased, sleep quality decreased, and
moderate anxiety was detected. In their study conducted
before COVID-19 pandemic, Lauriola et al. (19) stated that
anxiety was associated with the severity of insomnia, rather
than sleep quality. In the same study, it was stated that trait
anxiety and depression were strong predictors of insomnia
severity and sleep quality. Similarly, in the studies conducted
after the COVID-19 pandemic emerged, a relationship was
found between anxiety and sleep quality, and as anxiety
increased, sleep quality was affected (20,21,33). As COVID-19
is currently a disease that still negatively affects public health,
the anxiety level of individuals living in the society increases. In
this study, 42.4% of the individuals were found to have high
anxiety level. In the studies conducted, anxiety was found as
6.33-37.7% (34-36). Wang stated that anxiety was 70.78% in
individuals under quarantine due to COVID-19 (37). Compared
to other studies, it is seen that the rate of anxiety is higher in this
study. Although immediate measures were taken after the first

COVID-19 case in Turkey, the uncertainty and unpredictability
regarding the disease and its treatment as well as death news
reflected on media in other countries might have led to increase
in anxiety levels.

Although studies evaluating the sleep quality of women during
COVID-19 pandemic are limited, many studies have found that
women’s anxiety is high (32,38-40). In their study, Liu et al.
(33) stated that during COVID-19 pandemic, the severity of
symptoms was higher in women. Varshney et al. (41) found
that physiological symptoms were at a higher level in women,
and women were more psychologically affected. Gerhold (42)
stated that in the German population, women were more
concerned about COVID-19. In their study conducted in
Turkey, Ozdin and Bayrak Ozdin (13) stated that women had
higher levels of depression and anxiety. Wang et al. (43) stated
that male gender was not predictive of sleep quality during
the COVID-19 outbreak. In this study, there was no difference
between males and females in terms of sleep quality. During
the COVID-19 pandemic, children, who went to school under
normal conditions, were forced to stay at home, education in
schools began to be continued at home by means of EBA TV,
individuals had to carry out their works from home, women'’s
social activities were affected, the workload of women, who
were already primarily responsible for housework in the society,
increased.

The number of studies conducted on how sleep quality is
affected by age groups during COVID-19 is limited. Wang
et al. (43) stated that sleep of individuals over the age of 35
was affected. It is seen that studies compared age variable
with anxiety rather than comparing it with sleep during the
COVID-19 pandemic. In studies conducted in countries such as
Spain and Germany, it was determined that the anxiety level
was higher in the elderly (42,44). In countries such as China,
England, Australia and India, it was found that young individuals
were more psychologically affected during COVID-19, and
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these individuals had a higher level of anxiety (4,21,31,39,41).
Determining that the elderly were more affected by this virus
may have led to an increase in the anxiety of the elderly in these
countries. In this study, no relationship was found between age
level and sleep quality during the COVID-19 outbreak. It can
be explained by the fact that this study was conducted with
individuals under 65 years old.

Wang et al. (43) found low sleep quality in married couples in a
study also including healthcare professionals. Voitsidis et al. (38)
stated that there was an indirect relationship between loneliness
and sleep. Stanton et al. (31) stated that depression, anxiety
and stress levels were significantly higher in those who did not
have a relationship. In this study, sleep quality does not differ
according to marital status.

In this study, sleep quality was not affected by working status.
Similarly, Ozdin and Bayrak Ozdin (13) revealed that post-
pandemic working status did not affect anxiety, depression and
health anxiety. Gualano et al. (32) stated that those who had
economic difficulties had more sleep problems. Hacimusalar
et al. (40) stated that those whose income decreased after the
pandemic had high anxiety levels. In the report published on
June 15%, 2020, ILO stated that 55 million homeworkers were
significantly affected by COVID-19 (45). Reasons such as having
to stay at home during the pandemic, the implementation
of the rules of social distancing, travel restrictions, reduction
of working hours caused some of the business sectors to be
affected more, and many people were affected in Turkey.

The sleep quality of individuals living in villages was found to
be significantly higher than those living in towns and cities in
this study. In a study conducted in Turkey, it was determined
that anxiety of those living in metropolitan cities were lower
than those living outside metropolitan cities (40). Ozdin and
Bayrak Ozdin (13) stated that depression was more common
in those living in urban areas. During this process, the fact that
individuals living in the city had to stay at home may have
caused a decrease in the exposure to sunlight and affected the
quality of sleep. In addition, reasons such as less internet use in
village life, maintaining social distance more easily, more use of
sunlight and presence of other works outside home may have
led to better sleep quality.

Wang et al. (43) found sleep quality of those with comorbidities
to be lower. Stanton et al. (31) stated that those with chronic
diseases had high levels of depression, anxiety and stress. Ozdin
and Ozdin (13) stated that the health anxiety score was higher
in those with chronic diseases. Varshney et al. (41) stated that
those with chronic diseases were more affected psychologically.
In this study, the sleep quality of those with chronic diseases
was adversely affected. Individuals with chronic diseases may
have been more affected by the severity of the disease.

Study Limitations

Insomnia is an important health problem. The studies related to
insomnia and affecting factors during the COVID-19 pandemic
are limited, and the fact that no study was conducted in
the east of Turkey, is the strength of our study. In addition,
the limitations of the study are as follows: the data were not
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collected face-to-face, were self-reported and were limited to
only the individuals reached online. Secondly, these data were
obtained cross-sectionally, the data of the study belong only to
a certain time. In addition, objective methods were not used to
evaluate sleep quality and anxiety. Therefore, the data cannot
be generalized.

Conclusion

Anxiety and sleep disturbance are problems that can be easily
evaluated by health care professionals and for which measures
can be taken in the early period. This study is important in
terms of providing feedback to mental health professionals
and individuals living in the society and the requirement for
continuous and more comprehensive evaluations in the society
during the COVID-19 pandemic. Moreover, it has become
clear that health and social service providers should be on
alert in terms of the symptoms that define anxiety and sleep
disturbance in individuals, and in this direction, psychological
support providers should be strengthened.
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