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ABSTRACT

THE EFFECTS OF ATTENTIONAL BIAS AND EXECUTIVE
DYSFUNCTION ON SLEEP CHARACTERISTICS OF HEALTHY ADULTS
DURING COVID-19 PANDEMIC

USTE, Aleyna Nur
M.A. in Psychology

Supervisor: Assist. Prof. Dr. Naksidil TORUN YAZIHAN
February 2023, 137 pages

The current study was aimed to fill the gap arising from the absence of a study
in the literature exploring the relationship between sleep quality, executive functions,
and attentional bias during COVID-19 pandemic in healthy adult subjects. Moreover,
the mediating effects of disinhibition and COVID-19 anxiety in the relationship
between attentional bias and poor sleep quality were tested by mediation analysis. 102
healthy adults between the ages of 18-40 participated in the study voluntarily.
Participants in the study were evaluated by Brief Symptom Inventory (BSI- 53),
Pittsburgh Sleep Quality Index (PSQI), Epworth Sleepiness Scale (ESS), Depression,
Anxiety and Stress Scale (DASS-42), COVID-19 Anxiety Scale (CAS), Visual Dot-
Probe Task, Task Switching Paradigm and Go/No go Task. The findings indicated that
the association of attentional bias with sleep quality was mediated by Covid-19 anxiety
and disinhibition. While it was found that the sleep characteristics scores of the
participants differed according to their depression, anxiety, and stress scores, it was
concluded that cognitive flexibility was not associated with sleep characteristics and
psychological distress scores. Additionally, COVID-19 anxiety has been associated
with attentional bias. Finally, the findings obtained from the current study were
evaluated in the light of the previous literature and suggestions were made for future

studies.



Keywords: Sleep quality, psychological distress, COVID-19 anxiety, executive

functions, attentional bias.

vi



OZET

COVID-19 PANDEMISi SIRASINDA DiKKAT YANLILIGI VE YONETICi
ISLEV BOZUKLUGUNUN SAGLIKLI YETISKINLERIN UYKU
OZELLIKLERIi UZERINDEKI ETKISI

USTE, Aleyna Nur
Psikoloji Yiiksek Lisans Tezi

Danisman: Dr. Ogr. Uyesi Naksidil TORUN YAZIHAN
Subat 2023, 137 sayfa

Bu calisma, saglikli yetiskin deneklerde Covid-19 pandemisi sirasinda uyku
kalitesi, ytriitiicli islevler ve dikkat yanlilig1 arasindaki iligkiyi arastiran literatiirde bir
caligmanin bulunmamasindan kaynaklanan boslugu doldurmayir amacglanmstir.
Ayrica dikkat yanliligr ile diisiik uyku kalitesi arasindaki iliskide disinhibisyon ve
COVID-19 kaygisinin aracilik etkileri test edilmistir. Arastirmaya 18-40 yags aras1 102
saglikll yetiskin gonillii katilmistir. Calismaya katilanlar Kisa Semptom Envanteri
(KSE-53), Pittsburgh Uyku Kalitesi Indeksi (PSQI), Epworth Uykululuk Olgegi
(ESS), Depresyon, Anksiyete ve Stres Olgegi (DASS-42), COVID-19 Anksiyete
Olgegi (CAS) ile degerlendirilmistir. Visual Dot- Probe Gorevi, Gorev Degistirme
Paradigmast ve Yap/Yapma Gorevi Deneysel paradigmalarr yiiriitiicii islevleri
O0lcmede kullanilmigtir. Bulgular, dikkat yanliliginin uyku kalitesi ile iligskisine Covid-
19 kaygis1i ve disinhibisyonun aracilik ettigini gostermistir. Katilimcilarin uyku
ozellikleri puanlarinin depresyon, anksiyete ve stres puanlarina gore farklilastigi
bulunurken; bilissel esnekligin uyku 6zellikleri ve psikolojik sikint1 puanlari ile iliskili
olmadig1 sonucuna varilmistir. Ek olarak, COVID-19 kaygis1 dikkat yanhlig ile
anlaml diizeyde iligkili bulunmustur. Son olarak mevcut calismadan elde edilen
bulgular dnceki literatiir 1s181nda degerlendirilmis ve gelecek ¢alismalar igin dnerilerde

bulunulmustur.
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Anahtar Kelimeler: Uyku kalitesi, psikolojik sikinti, COVID-19 kaygisi, yliriitiicli
islevler, dikkat yanlilig1.
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CHAPTER1

INTRODUCTION

Coronavirus pandemic (COVID-19) has negative impact on many people’s life
and people have faced with many challenges, such as economic problems, isolation,
life threatening stress, depression, sleep problems (O'Connor et al. 2021: 330). Both
the contagious epidemics themselves and the measures taken to contain the epidemic
are associated with significant symptoms, including severe psychological distress and
poor sleep quality (Jahrami et al. 2021: 504; Wu and Wei 2020: 6). Sleep deprivation
has been linked to deficits of higher cognitive functioning particularly reduced
inhibition and task switching (Killgore 2010: 122; Kronholm et al. 2009: 437; Venus
2019: 45). Executive functions (EF) are high-level cognitive processes that facilitate
new behavioral patterns and optimize one's approach to unfamiliar situations (Gilbert
and Burgess 2008: 111). During the covid-19 pandemic not only sleep paterns were
changed but also executive functioning has been affected (Benham 2021: 506).
According to the research, people reported that they had later bedtime and wake-up
times and lower sleep quality compared to pre- coronavirus pandemic, despite they
had longer sleep duration (Ali et al. 2020: 1; Benham 2021: 513; Marelli et al. 2021:
14). According to the current evidence, sleep deprivation result with problems such as
difficulties in controlling emotions or impulses, deficit in attention and concentration,
inability to perform complex tasks or multi-procedures, difficulty in solving problems
and learning or processing new information (Rabinovici et al. 2015: 646). Attentional
bias is defined as facilitating rapid and early detection of potential hazards and
information and responding appropriately (Bar-Haim et al. 2007: 1; Luijten et al. 2012:
2777; O’Keeffe et al. 2014: 580). Based on the reviewed literature the purpose of the
study is to fill the gap arising from the absence of a study in the literature exploring
the relationship between sleep quality, executive functions, and attentional bias during

Covid-19 pandemic in healthy adult subjects.



1.1. WHAT IS SLEEP?

Sleep is an important physiological activity for maintaining one's mental and
physical health (Indnii 2021: 389; Otsuka et al. 2017: 39). When the history of sleep
research was examined, it was among the priority areas of neuroscience in the 1940s-
1950s, while these views were reevaluated in the 1990s (Chokroverty 2017: 25;
Dement 1998: 6). From ancient times to the present, numerous cultures have been
interested in sleep (Chokroverty 2017: 25). Ancient Romans, Egyptians, and Greeks
all had varied methods of describing sleep, including identifying the gods that give
sleepers dreams (Oppenheim 1956: 182). In the following years, Aristotle observed
that sleep is an awareness station in the heart, which is considered the center of
sensation and sensitivity (Gallop 1988: 261).

As sleep studies with brain imaging techniques have increased, it was possible
to study the sleeping and waking brain cycles, sleep stages and sleep states in depth
(Chokroverty 1994: 8). However, despite progress in this area, it is not possible to give
a definite answer to the questions of what sleep is and why we sleep. Sleep is also the
outcome of a combination of afferent impulses being passively withdrawn from the
brain and functional activation of certain neurons in specific brain areas (Carskadon
and Dement 2005: 21; Chokroverty 2017: 6).

The Reticular Activating System (RAS) in the brainstem, spinal cord, and
cerebral cortex, as well as the Bulbar Synchronizing Region (BSR) in the medulla,
coordinate sleep and wakefulness (Vandekerckhove et al. 2011: 1740). A large
network of subcortical structures and pathways supports the cortical activation
required to sustain wakefulness (Carley and Farabi 2016: 6). The primary
neurochemicals of this arousal system are excitatory norepinephrine, which releases
from the locus ceruleus (LC), laterodorsal tegmentum of the pons and orexin which
comes from the perifornical area, histamine which comes from the tuberomammillary
nucleus, serotonin which comes from the midline raphe nuclei, acetylcholine which
comes from the pedunculopontine tegmentum and dopamine which comes from the
ventral periaccuductal gray matter (Carley and Farabi, 2016: 6).

Suppression of activity in the arousal systems is necessary for the initiation and
maintenance of sleep. The inhibitory neurons of the ventrolateral preoptic region
(VLPO), which are active during sleep, are responsible for this process (Saper et al.
2005: 93). In the basal forebrain, adenosine builds up when you're awake and drops as

you sleep longer. VLPO is a likely candidate for the "sleep switch" since adenosine
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stimulates VLPO neurons in vivo and adenosine receptors are present in VLPO (Carley
and Farabi 2016: 8; Chamberlin et al. 2003: 917). Touch, pain, sound, and vision are
all transmitted through RAS. While awake, the component of the RAS in the brainstem
transfers incoming inputs to the cortex. (Sahin and Ascioglu 2013: 97). The 5 cortices
receive very few stimuli throughout the sleep process. Serotonin, dopamine, histamine,
norepinephrine, and acetylcholine are neurotransmitters that play a role in sleep as

mentioned above (Siegel 2004: 6).

1.1.1. Four Stages of Sleep

Sleep cannot be considered as a homogeneous process (Walker 2008: 30).
Rapid eye movement (REM) sleep, which is linked to active dreaming, and non-rapid
eye movement (NREM) sleep are the two main stages of sleep (McNamara et al. 2010:
84). It appears that reciprocal inhibition between monoaminergic neurons and a
specific group of cholinergic neurons in the brainstem regulates the transitions
between NREM and REM sleep (Lu et al. 2006: 592). These cholinergic neurons that
are "REM-on" have connections that are mutually inhibiting with noradrenergic and
serotonergic (raphe) neurons (Lu et al. 2006: 593; Saper et al. 2010: 1040). These
behaviors might be classified as wakefulness, NREM and REM sleep (Chokroverty
2017: 25; Stevner et al. 2019: 12). Noradrenergic and serotonergic neurons become
almost completely silent when REM sleep is induced, but REM-on cholinergic
neurons become maximally active. A typical cycle between NREM and REM is
produced by the light and dark information as a result of these neurons' alternation
between activity and inhibition (Carley and Farabi 2016: 8).

The characteristics of cells in different brain regions during NREM sleep and
their contribution to the sleep process are also different. While most neurons in the
cerebral cortex and other forebrain regions diminish or stop firing, most neurons in the
brainstem directly above the spinal cord only slightly do so. Cortical neurons fire
synchronously in a very low-frequency rhythm during NREM sleep. As a result,
NREM sleep is characterized by relatively steady heart and breathing rates, and
exceedingly seldom vivid dreams (Siegel 2003: 92).

The medulla and basal forebrain govern NREM sleep generators, whereas the
pons and basal forebrain govern REM sleep generators. Neurons in the brainstem

reticular formation dorsally and the posterior hypothalamus and basal forebrain



ventrally facilitate the nonspecific thalamocortical projection pathway, which provides
alertness (Carskadon and Dement 2005: 21). The Suprachiasmatic Nucleus (SKN) is
a photosensitive circadian pacemaker that receives inputs from the retina both directly
and indirectly. The average human circadian rhythm is 25 hours (24.7 to 25.2 hours on
average) (Czeisler et al. 1999: 2180). The signals from the rostral pons and caudal
midbrain area reach the diencephalon's paramedian midbrain reticular formation,
where they are separated into two and terminate in the thalamus and hypothalamus,
which are responsible for wakefulness (Pal and Mallick 2007: 722). The
thalamocortical, basalocortical, and hypothalamocortical pathways must next excite
the thalamus. The thalamocortical, basalocortical, and hypothalamocortical circuits
must then activate the brain (Pal and Mallick, 2007: 722). These excitations are caused
by the ascending reticular activating system, and glutamate is the principal
neurotransmitter involved. Cholinergic transmissions are sent by the
pontomesencephalic tegmental neurons, noradrenergic transmissions are sent by the
LC, serotonergic transmissions are sent by the raphe nucleus, and hypocretinergic
transmissions are sent by the posterolateral hypothalamus (Pal and Mallick 2007: 723).
Glutamate, an excitatory neurotransmitter, is the major neurotransmitter of the
ascending reticular activating system and plays an active role in the waking brain
(Kalat 2015: 19).

Throughout the night, REM and NREM phases of sleep alternate. When one's
impact fades, the other grows stronger and takes oversleep (Carskadon and Dement
2005: 22). After the initial awakening period, the first (N1), second (N2), and third
(N3) stages of NREM sleep occur. NREM sleep is categorized into stages N1, N2, N3,
with each stage denoting a deeper degree of sleep (Patel et al. 2021). According to
studies, over 75% of sleep time is spent in NREM stages, with N2 phase accounting
for most of this duration (Malik et al. 2018). N1, N2, N3, and REM make up the first
four to five sleep cycles of an average night's sleep (Feinberg and Floyd 1979: 284).
An entire sleep cycle lasts between 90 and 110 minutes (Carskadon and Dement 2005:
21). The first REM stage is shorter than the other stages, and as the night progress on,
longer REM stages and a corresponding decline in deep sleep (NREM) take place
(Patel et al. 2021).

The N1 stage which also called light sleep lasts about one to five minutes and

accounts for 5% of total sleep time. The onset of this stage of the lightest sleep occurs



when more than half of the alpha waves are replaced by low amplitude mixed
frequency (LAMF) activity. Skeletal muscles have tone and breathing usually happens
at a normal rate (Patel et al. 2021).

Another stage is N2 also called deeper sleep. As the individual's heart rate and
body temperature decrease, this phase of sleep signifies deeper sleep (Gulia et al. 2018:
163). It is distinguished by the presence of K-complexes, sleep spindles, or both. The
superior temporal gyri, anterior cingulate, insular cortices, and thalamus all experience
sleep spindles, which are brief, intense bursts of neuronal activity that cause calcium
influx into cortical pyramidal cells (Nir et al. 2013: 133). It is thought that this
mechanism is essential for synaptic plasticity (Dang-Vu et al. 2010: 1590). Numerous
studies indicate that sleep spindles are crucial for the consolidation of memory,
particularly procedural and declarative memory (Antony et al. 2019:2 ; Stickgold
2013: 850; Wilhelm et al. 2012: 1718). It has been demonstrated that K-complexes
have a role in preserving memory consolidation and sleep (Amzica and Steriade 2002:
139). Stage 2 sleep begins with a cycle that lasts around 25 minutes and gets longer
each cycle after that, making up finally about 45-50 percent of total sleep.

The next stage is the N3 stage, also called slow-wave sleep (SWS). The signals
in this stage, which is regarded as the deepest stage of sleep, are known as delta waves
and have a significantly higher amplitude and lower frequency (Patel et al. 2021). The
hardest stage to awaken from is this one; some people may not even be awakened by
loud noises (over 100 decibels). As people get older, they often spend more time in the
N2-stage of sleep rather than the slow, delta-wave slumber.

The last stage is called rapid eye movement sleep or paradoxical sleep. In REM
sleep, most brain cells in both the forebrain and brainstem regions are highly active
and signal to other nerve cells at rates close to or higher than those seen in the waking
state. The overall energy consumption of the brain during REM sleep is just as high as
when awake (Siegel 2003: 92; Mignot 2008: 106). During this stage, the brightest vivid
dreams take place. Two complementary physiological processes involving
neurotransmitters, which are substances that physically transfer impulses from one
neuron to another at the synapse, prevent majority of muscle movements during REM
sleep. In order to actively deactivate these motor neurons, the brain stops releasing
particular neurotransmitters that would otherwise stimulate them. Instead, alternative

neurotransmitters are released. Rapid eye movements are possible because this process



has no effect on the motor neurons that manage the muscles that move the eyes (Siegel
2003: 92; Williams 2012: 280).

REM sleep alternates with NREM sleep at intervals of 60 minutes in infants
and approximately 90 minutes in adults. During REM sleep, the EEG pattern is similar
to stage-I sleep, but sawtooth waves called rhythmic theta/delta bursts are occasionally
seen in REM sleep (Armitage 1995: 340). In EEG, low-voltage, mixed-frequency
activity is associated with very low muscle tone. Rapid eye movements are the only

characteristic of this stage of sleep.

1.1.2. Neurobiological Mechanisms of Sleep

A circadian drive (Process C) and a homeostatic mechanism (Process S) that
builds up during waking and diminishes during sleep are both included in the model
for sleep regulation put out by Borbely and his colleagues (Borbely and Tobler 1985:
43; Achermann and Borbély 2003: 683). Homeostatic process mediates the increase in
"sleep pressure" during waking hours and the decrease in "sleep pressure" when a
person is sleeping. Along with this, it may also be addressed in the ultradian process,
which is sleep-related process that is characterized by the alternating of the two
primary sleep phases, non-REM sleep and REM sleep (Borbély and Achermann 1992:
64). The multimodal sleep/wake patterns, internal desynchrony, and progression of
daytime drowsiness may all be explained by the interaction of Process S with Process
C. There are clear connections between certain brain systems and the processes
proposed by diverse theories (Borbély and Achermann 1992: 64).

Evaluation method of the sleep called as polysomnogram, that includes
electroencephalogram (EEG), electromyogram, electrooculogram, electrocardiogram,
pulse oximetry, airflow, and respiratory effort (Akerstedt et al. 1994: 157; Patel et al.
2021; Zokaeinikoo 2016: 773). These techniques are often carried out overnight and
necessitate at least 6 hours of observation. An EEG specifically uses tiny electrodes
applied to the scalp to record brain wave patterns. The standard evaluation for
assessing sleep-related respiratory abnormalities such as central sleep apnea,
obstructive sleep apnea, and sleep-related hypoventilation/hypoxia or other disorders
like narcolepsy, periodic limb movement disorder and nocturnal seizures are all
determined by the polysomnogram (Rundo and Downey III 2019: 381; Marino et al.
2013: 1751). To conclude, the first REM cycle starts about 90 minutes after falling



asleep. The time between the onset of sleep and the end of the first REM sleep is called
a sleep cycle (Pagel and Barnes 2001: 119).

Additionally, there is a structure to individual sleep quality that may be
assessed using self-report questionnaires (Talero-Gutiérrez et al. 2008: 54). This kind
of evaluation is largely subjective and involves both quantitative factors like sleep
length, the frequency of awakenings, and latency as well as qualitative factors like
resting mood or imaginative content (Talero-Gutiérrez et al. 2008: 55). The most
commonly used scale for measuring sleep quality is the Pittsburgh Sleep Quality Index
(PSQI), which consists of 19 items and is grouped into seven components: quality,
delay, duration, efficiency and sleep changes, sleeping pill use, and daytime
dysfunction (Mendonga et al. 2019: 24528). A proper night's sleep should not be the
only focus of a sleep research; daytime performance should also be examined (Anders
and Eiben 1997). The Epworth Sleepiness Scale (ESS) has been proposed specifically
for that purpose, as a simple method for measuring the general level of daytime
sleepiness or sleep propensity in adults (Johns 1992: 376).

As a result, sleep is a key process that allows your body and mind to recover
so that you can wake up feeling refreshed and vigilant (Walker 2008: 30). The body
can stay healthy and stave off sickness with the aid of adequate sleep (Eugene and
Masiak 2015: 35). The body's resilience is boosted by hormones that are released that
combat free radicals, such as melatonin. During sleep, most cells, particularly immune
system cells, replenish and repair themselves (Carrillo-Vico et al. 2013: 8652).
Moreover, the brain cannot function effectively without enough sleep (Eugene and
Masiak 2015: 35). People’s capacity to focus, think clearly, and process memories
might be hampered by insufficient sleep which can have serious consequences (Horne
1988: 528; Stickgold 2005: 1273; Pilcher and Huffcutt 1996: 318; Yetkin and Aydin
2014: 2). In the light of the current knowledge, getting a good night's sleep is
considered as essential to living a healthy life.

In this section, the studies carried out to conceptualize sleep characteristics are
included and the processes of the related concept are tried to be conveyed. To
conclude, sleep is characterized by different stages with associated autonomous
nervous system operations as mentioned above. Sleep is a component of the circadian
cycle, and it is an intricate physiological process that is unique to every person and

typically lasts for around one-third of the lifespan (Schulz and Salzarulo 2012: 95). In



the next section, function of sleep, sleep quality and results of sleep deprivation, which

occurs with the decrease of sleep quality, will be given.

1.1.3. Function of Sleep

There have been a lot of theories on how sleep works since the late 20th century
(Assefa et al. 2015: 169). Berger and Philips claimed that energy conservation is
sleep's principal purpose in the middle of the 1990s (Berger and Philips 1993: 277,
Berger and Phillips 1995: 67). The occurrence of REM sleep, which is characterized
by heightened brain activity, metabolism, and energy expenditure, presents a challenge
to this view. Energy conservation is unlikely to be the primary cause of sleep since the
overall quantity of bodily energy conserved during sleep is relatively less compared to
alertness (Assefa et al, 2015: 169). Furthermore, Reimund (1994: 232) proposed that
sleep serves as a restorative activity by scavenging free radicals that build up in the
brain during waking. This does not, however, explain the advantages of REM sleep or
the advantages of sleep for other organs. According to Krueger and Obal (1993: 63)
and Kavanau (1996: 290), sleep stabilizes usage-related synapses and preserves
underused synapses, respectively. According to Jouvet's (1975: 524) theory, sensory
and motor circuits mature in a way that is dependent on activity during REM sleep,
which favors neuronal activation. This theory, however, primarily addresses REM
sleep and ignores the purposes of non-REM sleep. REM sleep was examined by Crick
and Mitchison (1983: 111) as a memory eraser that eliminates or diminishes memories
of undesirable acts. Moreover, thermoregulatory theory, is supported by data on
enhanced sleep following wake-up heat loads, wake-up hypothermia following sleep
deprivation, and the intimate relationship between sleep circadian cycles and body
temperature (McGinty and Szymusiak 1990: 481). It was discovered more than ten
years ago that complete sleep deprivation in rats results in death. Despite significantly
more food consumption, these animals are losing weight, which indicates excessive
heat loss. For unknown causes, animals passed away within 10 to 20 days rather than
if they were given no food at all but were allowed to sleep normally (Siegel 2003: 92).
It's unclear if a lack of sleep alone is lethal or if additional symptoms of brain damage
are responsible. Human sleep deprivation studies have demonstrated that even little

reductions in nightly sleep time led to an increase in tiredness. Being drowsy while



operating a vehicle or performing other jobs that needs for continual attention is just
as risky as drinking alcohol before performing them (Siegel 2003: 92).

In summary, the above-mentioned theories of sleep function have addressed
different aspects of sleep. Although there is no common view on the basic function of
sleep, it has been proven that all living things must spend a certain amount of time in
sleep and that inadequate has negative effects on general health (Assefa et al. 2015:
170).

1.1.4. Sleep Quality

Sleep is crucial for memory consolidation, physical growth, learning, mood
control, and overall quality of life. The feeling of being healthy, vigilant, and ready for
a new day is referred as sleep quality (Capellini et al. 2009: 4609). As a result, when
discussing variances in the actual sleep experience, the term "sleep quality" is utilized
(Carskadon et al. 1976: 1383; Krystal and Edinger 2008: 16). Sleep quality
encompasses quantitative measures such as sleep latency, time to fall asleep, sleep
duration, and number of times a person wakes up during the night (Krystal and Edinger
2008: 16). Sleep latency is defined as the time between going to bed to sleep and onset
of sleep (Littner et al. 2005: 113). Sleep latency and total sleep duration are of central
importance in the diagnosis and treatment of insomnia and related sleep disorders
(Vanable et al. 2000: 7). According to several research, those who use mobile devices
late at night may have worse quality sleep due to the blue light they generate. Since
majority of mobile devices emit blue light in the 400495 nm and 460—480 nm ranges,
which might impair melatonin synthesis and induce a phase shift in the human
circadian clock (Rask et al. 2001: 1418; Riiger et al. 2013; Rafique et al. 2020: 357).
Long sleep latency and sleep problems have both been linked to decreased melatonin
levels (Chang et al. 2015: 1233).

Another factor affecting sleep quality is implementation of sleep hygiene. The
term "sleep hygiene" refers to a set of behavioral habits that are both beneficial for
improving sleep quality. These include having regular bedtimes and wake-up times,
limiting alcohol and caffeine intake, engaging in regular exercise, eating healthy, and
taking advantage of environmental elements that promote good sleep (Lichstein and

Morin 2000: 46; Knufinke et al. 2018: 79).



Adults who have continuous sleep deprivation have poor sleep quality, which
may raise their risk for health issues and impair their ability to think clearly and
perform well in school and at work (Liu et al. 2013: 1421; Doi et al. 2003: 467). To
determine whether indicators of health, happiness, and fatigue were more strongly
associated with the quantity or quality of sleep, a seven-day sleep diary and other
questionnaires about health, happiness, and drowsiness were given to participants
(Pilcher et al. 1997: 586).The findings indicate that, compared to people with normal
sleep quality, participants who slept an average of 7 hours per day had superior
associations with health, affect balance, life satisfaction, emotions, melancholy, anger,
weariness, and uncertainty.

Consequently, lack of sleep has been linked to a deterioration in cognitive
performance, immune system, attention problems, deterioration in basic human
functions and high blood pressure. Moreover, numerous experimental research has
demonstrated that decreased cognitive performance is a result of sleep deprivation

(Howell et al. 2004: 525; Harrison and Horne 2000: 236).

1.2. EXECUTIVE FUNCTIONS

Executive functions (EF) are high-level cognitive processes that facilitate new
behavioral patterns and optimize one's approach to unfamiliar situations (Gilbert and
Burgess 2008: 113). The prefrontal cortex, which is responsible for controlling and
supervising the functioning by observing the activations in other cortical and
subcortical structures and sending command signals known as top-down signaling to
ensure the regular operation of multiple neural systems, is a crucial structure for
executive functions (Funahashi and Andreau 2013: 475). EFs enable us to manage our
relationships, plan future goal comprehends difficult or abstract concepts, and solve
previously unsolved problems (Cristofori et al. 2019: 199). How we organize our lives,
how we plan and then implement these plans is largely driven by EFs (Lezak 1982:
195). There is consensus that there are three basic EFs (Diamond 2013; Lehto et al.
2003; Lezak 1982; Miyake et al. 2000) namely, inhibition, working memory and
cognitive flexibility.

Diamond (2013: 137) defines inhibition as the capacity to control one's
automatic reactions to overcome significant internal or external pull, working memory

as the capacity to retain knowledge in order to enable task completion and cognitive
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flexibility is the capacity to think about several sources and types of information at
once and to transition between them when performing a task. Since EFs are largely
independent activities, not all are impacted equally; genetics (Thibeau et al. 2016: 6)
or lifestyle choices may have an impact on age-related EF reduction (Miyake et al.
2000: 52).

EFs have diverse aging and developmental patterns, with early adulthood
seeing prolonged growth (Luna et al. 2010: 112). As people become older seeing a
drop brought on by structural and functional alterations in the prefrontal cortex (Paus
2005: 61; Luna et al. 2010: 112). Ferguson and his colleagues (2021: 2) noted a steady
increase in working memory ability from youth to early adulthood, which was
followed by reductions in both inhibitory control and working memory beginning
around the age of 30 to 40 and lasting until later. Moreover, with aging changes in
sleep patterns are specifically connected to total sleep duration, sleep continuity, and
slow-wave sleep (Ohayon et al. 2004: 1256). A shift in the sleep-wake cycle appears
to be a side effect of aging. Changes in prefrontal regions and their connections might
help to explain some of the difficulties in performing executive tasks (Mortera and
Herculano-Houzel 2012: 6). As mentioned above, findings indicate that the age factor
is important in the functioning of executive functions. On the basis of previous
literature, while investigating the effectiveness of executive functions, it seems
extremely important to include only young adult individuals in the study in order to
eliminate cognitive impairments that develop due to aging.

The prefrontal regions are vulnerable to inadequate sleep which is harmful for
the brain regions' that has a role in EFs (Thomas et al. 2000: 350). It is understood
from literature findings that sleep has an important impact in EFs. Moreover, not only
aging and sleep but also stress has negative effect on executive functions (Shields et
al. 2016: 792). Stress is assumed to be one of the causes of impairment in executive
functions (Diamond 2013: 153; Shansky and Lipps 2013: 123). Shields, Sazma, and
Yonelinas (2016: 792) concluded from their meta-analysis research that stress impairs
WM, inhibition, and cognitive flexibility. Additionally, they highlighted that stress
enhances response inhibition (Schwabe et al. 2013: 2319) which means that it leads to
a cognitive state of automatic and reactive processing. Lower level of stress also
improves executive motor function, which should make it simpler to connect with or

withdraw from the current stressor (Shields et al. 2016: 652). To elaborate, attention

11



is influenced by both the top-down process—the immediate motivation of the
observer—and the bottom-up process, the salience of the stimuli and no matter where
the information comes from. Research has shown that people tend to focus on whatever
is evoking the most emotion at the time (Katsuki and Constantinidis 2014: 516). For
instance, according to Mogg et al. (2000: 382), when exposed to highly frightening
stimuli relative to less threatening stimuli, Subject display a bias towards threating
stimulus.

In the line with the theoretical background, it has been noted that there is a
strong relationship between executive functions, psychological distress, and sleep. In
order to identify and analyze any impairment, the neuropsychological examination
should cover a variety of executive function domains. To conclude, sleep and stress
seem to have an important role on executive functions, which will be discussed in more

detail in the following sections.

1.2.1. Inhibitory Control

Inhibition control can be defined as the ability to resist the strongest response
bias (Dowsett and Livesey 2000: 162). In other words, it provides an extraordinary
flexibility and freedom to choose and control our actions (Diamond 1990: 637). There
are two different inhibition processes, interference control and response inhibition
(Diamond 2013: 141). Inhibition of thoughts and memories in interference control is
called cognitive inhibition, while inhibition at the attention level is called selective and
focused attention. Response inhibition refers to the ability to suppress inappropriate,
irrelevant, or inadequate actions (Zeigler-Hill and Shackelford 2020).

Inhibition is considered essential for EF, and most inhibition tasks do not
involve purely inhibition measures and do not benefit from a single inhibition process
(Simpson and Riggs 2005: 483). Goals need to be kept in mind to know what is
relevant or appropriate and what to inhibit. By focusing particularly intensively on
information held in mind, the possibility of this information to guide behavior is
increased, thus reducing the possibility of an inhibitory error, and working memory is
required for all these processes (Carlson et al. 2002: 79). As mentioned above,
inhibition is identified by many researchers as a key executive function. However,
Barkley (1997, as cited in Cheung et al. 2004: 395) suggested that behavioral inhibition

should be studied separately from executive functions. According to him, executive

12



functions are divided into four as nonverbal working memory, verbal working
memory, self-regulation of affect, and reconstitution emphasizing that any change in
behavioral inhibition impairs executive functions. Furthermore, inhibition of an initial
dominating reaction, stopping a continuing response, and maintaining a latency
without being disrupted by competing events and responses are the three processes
that make up behavioral inhibition, according to Barkley. There are different methods
to measure inhibition control such as Stroop test, Flanker test, stop-signal task and go/

no-go task are among the main tests used to measure inhibition control (Karakag 2013).

1.2.2. Working Memory

Working memory refers to the cognitive processes involved in temporarily
storing information while a person is simultaneously processing incoming information
or retrieving information from long-term storage (Karakas and Karakas 2000: 216).
Processes such as mentally rearranging elements, translating instructions into action
plans, incorporating new information into thought or action plans, evaluating
alternatives, and deriving a general principle, or mentally relating information to see
relationship between items or ideas all require working memory (Diamond 2013: 143).
In addition, our ability to see connections between seemingly unrelated things and to
separate different elements from the whole is critical for considering our past
experiences and future hopes that we remember when making plans or decisions
(Simms et al. 2018: 174).

Inhibitory control and working memory might be considered as two
mechanisms that complement one another. To recognize what is suitable and what is
unimportant, one must keep their aims in mind (Diamond 2013: 147). This knowledge
directs the person's actions and helps him/her lower his/her mistake rate (Diamond
2013: 147). For example, in the go/nogo task, which is one of the most basic tasks used
to measure inhibition, there are two situations as act and no act. However, it is
necessary to keep in mind in which case which process will be processed (Rubia et al.
2001). Additionally, Bull and Scerif (2001: 289) used the Wisconsin Card sorting task
to assess EF working memory and the findings demonstrate a link between poor task
performance and deficits in working memory and inhibition. Since maintaining
knowledge properly and rapidly in potentially distracting situations is crucial, it

appears that there is a connection between inhibition and working memory (Fernandes
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2017). In the current study, no direct assessment of working memory was taken, but it
is considered that working memory will be a complementary mechanism for the
Go/No-go and Task Switching tasks to be used in inhibition and cognitive flexibility

measurements.

1.2.3. Cognitive Flexibility

Cognitive flexibility can be defined as a person's awareness of the availability
of options and alternatives in any situation, willingness to be flexible and adapt to the
situation, and self-efficacy to be flexible (Martin and Rubin 1995: 625). It occurs as a
property of EF and is typically a structure measured in the laboratory using shifting or
task switching behavior paradigms (Dajani and Uddin 2015: 573).

Another feature of cognitive flexibility is that it allows the perspectives to be
changed spatially or cognitively. For the person to change his perspective, he must
block (inhibit) his previous perspective and load a different perspective into the
working memory or activate the existing one (Braem and Egner 2018: 472). It is
believed that for a mental state to change, to alter the present perspective inhibition
and to actively comprehend the new perspective working memory are required
(Diamond 2013: 143). Additionally, since the other two EF sub-skills are dependent
on cognitive flexibility, the evaluation of cognitive flexibility alone can be difficult
since the decline of one sub-skill impacts the other (Nweze and Nwani 2020: 124).
Therefore, task-switching and set-shifting tasks are generally used to measure
cognitive flexibility (Dennis and Vander Wal 2010: 243).

Shifting between different conditions are frequently studied using the task
switching paradigm (Miyake et al. 2000: 56). The task change condition is one of them;
in this condition, participants are required to transition between the two situations
quickly. A trial block of one of the two tasks and a block of the other task are repeated
under the repetitive condition. The task switch cost is calculated by comparing task
switching to task repetition, and this provides details about a person's cognitive
abilities and capacity for situational adaptation (Genet and Siemer 2011: 396).
Additionally, it has been suggested that there is a connection between executive
function deficits and emotional dysregulation, and impairment in cognitive flexibility

are linked to both depression and rumination, which are maladaptive thought patterns
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that draw attention to one's unpleasant emotional state (Whitmer and Banich 2007:

548).

1.2.4. Attentional Bias

For the adaptation process of humans, selective attention to appetitive and
aversive stimuli is important (Cisler and Koster 2010: 204; Koster et al. 2006: 635;
Zvielli et al 2015: 773). According to the theories, it is suggested that selective
attention will be allocated to emotionally evocative information, so fast and early
processing of motivational information is functionally very important. (Hester and
Luijten 2014: 231; Schéifer et al. 2016: 638; Zvielli et al. 2015: 774). Attentional bias
can be associated to a group of information processing biases that underlie a variety of
addictions (Luijten et al. 2012: 2772) and anxiety (MacLeod and Grafton 2016: 69).
For instance, fear facilitates individuals' perception of danger from the environment
and helps organisms respond effectively to threatening situations (Bar-Haim et al.
2007: 1). Researchers revealed that those with high anxiety sensitivity were more
likely to engage in threatening information compared to those with low anxiety by
using different assessment tasks (Cisler and Koster 2010: 212; Mathews and MacLeod
2005: 167). For example, in a study of children with asthma and anxiety disorders, it
was investigated whether these children display attention biases towards threatening
stimuli. In addition to self-report and parent-report questionnaires for measuring child
asthma and anxiety variables, a visual dot-probe task was used to measure attentional
bias. The results show that children with anxiety disorders exhibit poorer attentional
control and there is a significant association between reduced asthma symptoms and
an attentive bias towards asthma stimuli (Dudeney et al. 2017: 1644).

Two complementary cognitive approaches can be mentioned for pathological
anxiety (McNally 2001: 518). The first of these is the traditional approach, which
argues that pathological anxiety is the basis of one's false beliefs (Beck et al. 2005).
The other approach uses cognitive science to reveal the underlying causes of anxiety
disorders based on theories of experimental psychology (Harvey et al. 2004: 46).
However, there are some controversial opinions regarding these two approaches due
to the fact that reaction time and observational self-report measures are not sufficient
to measure attentional bias for threat (McNally 2001: 518; McNally 2019: 7). Despite

all these controversial views, the experimental approach consists of two different
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research paradigms regarding content-related cognitive biases and deficiencies in
content-independent biases (McNally 2019: 7).

Early studies on this field focused on paradigms that assess attention,
interpretation, and memory to explain the biases that support the processing of threat-
related information. However, because anxiety disorder patients may perceive
uncertainty as threatening and selectively recall threatening experiences, there may be
a possibility of experiencing recurrent episodes of distress. Therefore, it is very
important to identify the difference between the procedure and the process itself to
measure a latent cognitive process (MacLeod and Clarke 2015: 59; McNally 2019: 11;
Cisler and Koster 2010: 212). Another research approach argues that emotional
disorders may occur due to cognitive deficits, ignoring the emotional value that the
information processed by the person (Eysenck and Derakshan 2011: 957). Moreover,
difficulties in executive control over attention might lead to difficulties that inhibit
attention to threat, which is an indication that the two research approaches are

interrelated (McNally 2019: 11).

1.3. RELATIONSHIP BETWEEN SLEEP AND EXECUTIVE FUNCTION
Lack of sleep can impair a person's emotional and cognitive functioning, which
will impact their social and professional performance (Leger et al. 2014: 143; Fabbri
etal. 2021: 1082). A concept put out by Beebe and Gozal (2002: 14) connected frontal
brain dysfunction, hypoxia, and sleep disruption. According to the model, sleep
disruption, nocturnal hypoxemia, and hypercarbia lessen the efficiency of sleep-related
restorative processes. This results in a range of biochemical and cellular stressors,
disrupts functional homeostasis, and changes the survival of neurons and glia in certain
brain areas. According to the hypothesis, these biochemical and cellular processes are
principally responsible for the malfunctioning of the cerebral cortex's anterior areas.
It's crucial to understand that injuries to brain areas other than the frontal cortex can
also cause executive dysfunction. For example, among the daytime symptoms of apnea
in people with obstructive sleep apnea syndrome (OSAS), the most striking ones are
cognitive disorders such as forgetfulness, memory deficits, attention deficit and
concentration disorder (Torun Yazihan et al. 2007: 85). This executive dysfunction

typically occurs in higher-risk situations, including social interactions, traffic, and
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work-related tasks (Beebe and Gozal 2002: 14). Therefore, as part of a
neuropsychological assessment, executive skills should always be assessed.

Rana and her colleagues (2018: 67) conducted a study with 1220 middle-aged
male twins to examine the relationship of sleep quality between memory and executive
functions of middle-aged adults. In this study, while the sleep quality of the
participants was examined with the Pittsburgh Sleep Quality Index, executive function
performances were evaluated with tasks such as inhibitory and interference control,
set changing and episodic memory. In conclusion, visuospatial episodic memory
accuracy was substantially correlated with sleep quality but not verbal episodic
memory accuracy. In addition, when executive functions were correlated with memory
processes, sleep quality was related to three of the four executive functions. These
include working memory updates, working memory demands, and adjust shifting in a
task with episodic memory tampering resistance.

In a study conducted by Benitez and Gunstad (2012: 220) with 67 healthy
young adults using PSQI, the relationship between sleep quality, personality and
executive functions was examined. The findings demonstrated a correlation between
low levels of sleep quality (i.e., general sleep quality, length, and drug usage) and
greater levels of sadness and anxiety, as well as poor performance on attention and
executive function. Another study was conducted with 23 healthy participants to
examine the effects of sleep deprivation on executive functions (Tucker et al. 2010:
48). A battery of tasks including a modified Sternberg task, a questioned recall task,
and a phonemic verbal fluency task were used to assess executive functions. In the
study, it was shown that sleep deprivation reduced the performance of dissociated non-
executive components of cognition in executive function tasks, such as control task
performance. Additionally, sleep deprivation had no discernible effects on the
executive functions of working memory scanning activity or resistance to proactive
intervention.

According to a study conducted by Walker and colleagues (2002: 205), the
amount of NREM sleep the night before and cognitive function measures were
significantly positively correlated. A total of 62 participants were instructed to practice
on the motor skill task in this research. Participants who trained at 10:00 in the
morning did not performed better when evaluated again 12 hours later. However, they

significantly improved by 18.9% at 10:00 the following morning. Similar to this, after
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just 12 hours of training, those who trained at 10 p.m. shown a substantial
improvement of 20.5%. Additionally, they claimed that only one night of sleep was
necessary for a motor skill task to observe improvement. This development was
especially noticeable in the 2nd NREM phases occured in the last third of the night.
Based on some studies, lack of sleep has been associated with not only
executive functions but also attention regulation difficulties, impaired cognition,
delayed reactions (Wilckens et al. 2014: 658) and mood abnormalities (Selvi et al.
2007: 244). The medical literature also states that characteristics including gender
(Orzech et al. 2011: 617), academic achievement (Cates et al. 2015: 9), general health,
socioeconomic situation, and amount of stress (Saygili et al. 2011) might have an

impact on a person's ability to sleep.

1.4. COVID-19 INTRODUCTION

In December 2019, a disease like pneumonia cases began to occur in Wuhan
City, Hubei Province, China (Atalan 2020: 38; Saglietto et al. 2020: 1110). Research
has revealed that the emerging cases are a new type of coronavirus that was previously
unknown, and this virus in the new form has been named Coronavirus 2019 or
COVID-19 because it appeared in 2019 (Atalan 2020: 41). The origin of the virus is
thought to be the Huanan seafood market in Wuhan city and although, it was thought
to be transmitted only from animal to human at first, it was understood that the virus
could be transmitted from human to human with the fact that the virus started to be
seen in people who did not visit the seafood market (Shereen et al. 2020: 96). It is
known that the pathway of transmission of COVID-19 from person to person is similar
to the scattering of droplets, which is the principle of transmission of respiratory
diseases. In such cases, it is known that a sick person may be very likely to infect the
people around them by coughing or sneezing, so environmental factors play an
important role in the transmission of the virus (Céssaro and Pires 2020: 138834; Saadat
etal. 2020: 138870; Vardoulakis et al. 2020: 1). The COVID-19 outbreak is spreading
very rapidly, and according to the data of the World Health Organization (2022), more
than 600 million people have been reported to infected by the coronavirus so far. In
many parts of the world, restrictions affecting most of life were in place to prevent or
reduce the spread of the coronavirus, and people are expected to comply with hygiene

rules (Nakada and Urban 2020: 139087). Some of these restrictions were working from
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home, school vacations, quarantine, and lockdown in areas with a high number of cases
(Hensher et al. 2021: 65; Pietrobelli et al. 2020: 1382). When all these restrictions were
taken into consideration, it is inevitable that disruptions affected functioning of daily

routines and accordingly changes in cognitive functioning (Ingram et al. 2021: 935).

1.4.1. Effects of COVID-19 on Sleep Characteristics

The duration of the restriction due to COVID-19 varied according to the course
of the epidemic and the countries, and some countries have had to extend the lockdown
by days, which caused the population to be intensely affected (Atalan 2020: 40). It is
expected that radical changes in daily life and fear of contamination create stress on
individuals and seriously affect mental health and sleep (Voitsidis et al. 2020: 113076).
For example, a total of 2,427 people participated in a study conducted with Greek
population. They were asked to participate in various online questionnaires such as
contact with COVID-19 and COVID-19-related negative attitudes, Athens Insomnia
Scale (AIS), the Intolerance to Uncertainty scale (IUS), and the Patient Health
Questionnaire-2 (PHQ-2) Depression Scale. The results showed that 37.6% of the
participants suffered from sleep problems, and if people live in urban areas, they were
more vulnerable to sleep problems. Furthermore, participants who were not sure that
they or their relatives have contracted the virus showed higher insomnia scores
compared to other participants (Voitsidis et al. 2020: 113076).

In another study conducted with 2291 Italian participants, the effects of the
COVID-19 outbreak on sleep quality, general anxiety and psychological distress were
investigated (Casagrande et al. 2020: 12). The results show that 57.1% of the
participants experienced poor sleep quality, 32.1% experienced high anxiety and
41.8% experienced high distress. Additionally, women, younger participants, and
participants who had worries about being infected with COVID-19 were found to be
more likely to develop sleep disturbances, high anxiety, and distress.

A study conducted by Beck and his colleagues (2021: 117), researchers
investigated the prevalence of sleep problems in the general population of France
during the COVID-19 period. In the study, the participants were asked to evaluate their
sleep covering the previous 8 days, 49% reported that they had sleep problems, and
74% of the participants who re-evaluated after 2 weeks of lockdown reported that they

had sleep problems. Female participants reported more sleep problems compared to
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male participants. Additionally, younger participants reported more sleep problems
than older participants.

Another study showed that during COVID-19 lockdown, people started woke
up later and spent more time in bed as their sleep habits changing but their quality of
sleep was worse. In addition, it was found that the relationship with the increase in
sleep difficulties was stronger in people with high levels of depression, anxiety, and
stress (Cellini et al. 2020: 13074). In another study, data were collected from 2272
participants (1622 Italians and 650 Belgians), using an online questionnaire. The aim
of the study was to figure out how the duration of lockdown affects reported sleep
characteristics in Italians and Belgians, specifically in terms of sleep duration and
subjective quality (Cellini et al. 2021: 112). Participants were asked to report their
perceived sleep quality and sleep patterns retrospectively throughout the quarantine.
According to the results of the study, both Italian and Belgian participants had delayed
sleep times and increased time spent in bed, moreover their sleep quality was
significantly impaired. Furthermore, women, individuals in a more negative mood, and
those who perceive the pandemic situation as highly stressful were found to be the
most vulnerable.

Nationally representative sleep patterns from previous years and during the
pandemic were examined in a study investigating pre- and post-COVID-19 sleep
features in the United States. The average sleep length did not vary between 2018 and
2020, but shorter sleep duration and a higher number of days of difficulty falling
asleep, remaining asleep, and feeling tired were shown to be more common in 2020.
In addition, Adults' sleep health in the United States was poorer in 2020 than it was in
2018, particularly among those under the age of 60 (Hisler and Twenge 2021: 113849).

Flexibility in schedules due to social constraint resulted in changes in wake and
bedtime (Targa et al. 2021: 1055). Recent studies have shown that people awaken and
sleep later under quarantine, potentially had a risk of using digital devices just before
bed (Gupta et al. 2020: 374). In addition, less exposure to sunshine, reduced daytime
activity, and altered mealtimes may disrupt circadian rhythms, which in turn influence
sleep (Silva et al. 2020: 612; van de Langenberg et al. 2019: 17). Additionally, mood
fluctuates were considerably during this period, which was directly connected to sleep

quality (Lian et al. 2019: 2265; Liu et al. 2020: 112921).
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1.4.2. COVID- 19 and Executive Functions

Empirical evidence show that Covid-19 may affect certain people's cognitive
ability to think rationally (Houben and Bonnechére 2022: 7748). In research conducted
by Alemanno and his colleagues (2021), the Mini Mental State Examination (MMSE),
the Montreal Cognitive Assessment (MoCA), the Hamilton Depression Rating Scale,
and the Functional Independence Scale were used to assess cognitive abilities of 87
patients with COVID-19 (FIM). According to the results 80% of the 87 patients were
found to have cognitive deficits, and 43 percent of those who improved after a month
did so because of signs of post-traumatic stress disorder. Additionally, distraction,
which has been observed to increase during the COVID-19 pandemic, caused by
anxiety and stress, which limit a person's cognitive resources (Boals and Banks 2020:
255).

Based on the correlation between the COVID-19 period and psychological
conditions, a study including 90 Italian volunteers examined alterations in executive
function in patients with post-traumatic stress symptoms (PTSS). According to the
findings of the study, participants with high PTSS demonstrated deficits in inhibiting
dominant responses measured with the Stroop task and the Go/No-Go task (Favieri et
al. 2021: 170).

According to a study by Cannito and his colleagues (2020: 1), higher health
anxiety (HA) was predicted by an attentional bias paradigm by using a visual dot probe
tests included virus related stimuli. This study based on the fact that the rapid spread
and contagion of COVID-19 increases health anxiety (HA) in humans. Results
indicated that HA level predicted a preference and bias for things connected to viruses.
Another study with 286 individuals sought to add to the body of research supporting
the COVID-19 anxiety syndrome concept (Albery et al. 2021: 1367). In order to
predict the levels of generalized anxiety and depression, they compared the COVID-
19 anxiety syndrome with personality, health anxiety, and COVID-19 anxiety
measures. They also found a correlation between higher COVID-19 psychological
distress scores and health anxiety scores by means of attentional bias towards COVID-

19-related stimuli.
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1.5. PSYCHOLOGICAL DISTRESS

Today, anyone might face the psychological conditions such as depression,
anxiety, and stress (Bilgel and Bayram 2014: 1153; Mirowsky and Ross 2017).
Distress might be analyzed under two basic categories as depression and anxiety and
is characterized as an uncomfortable subjective state (Mirowsky and Ross 2017).
Depression is the inability to move on from feelings of sadness, depression, loneliness,
hopelessness, or worthlessness (APA 2022; Seel et al. 2003: 181). It is also
characterized by death wishes, difficulty sleeping, sobbing, and a sense that everything
is an effort (Kessler et al. 2014). Depression has an impact on a person's thoughts,
feelings, and ability to manage everyday tasks like sleeping, studying, eating, or
working (Kessler et al. 2014). Anxiety is characterized by tension, restlessness, worry,
irritability, and fear (Szab6 2011: 102). People with high anxiety levels may struggle
to focus, have stomach issues, sleep issues, appetite issues, and have a challenging
time managing their anxiety (Trill 2013: 216). Anxiety and stress are two very related
concepts (Spielberger 1966: 4). Stress might be defined as an internal condition of the
body known as stress encompasses psychological, physiological, and cellular
responses (Mason 1975: 24). Stress also might be defined as the body's general
response to demands or challenges of any kind, whether they be psychological or
physical (Selye 1956: 525). While anxiety is driven by feelings of anxiety and
conditions that we see as threatening, accompanied by external factors such as
academic achievement and relationships; It is a situation in which feelings of stress,
anxiety, disappointment, and impatience prevail and are accompanied by cognitive

distortions (Amstadter 2008: 213).

1.5.1. Depression

From childhood through maturity, negative life experiences have a significant
impact on how depression develops (Lin et al. 2013; Yetkin and Ozgen 2007: 4). The
cognitive triad model, which Beck uses to explain depression, contends that a person's
perceptions of himself, the outside world, and the future become negatively distorted
(Beckham et al. 1986: 566). The negative self-perceptions that a person has, such as
believing they are insufficient, deficient, ill, or imperfect, make up the first aspect of
the cognitive triangle (Anderson and Skidmore 1995: 603). These people frequently

believe they are worthless than others and feel completely unworthy. The second factor
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is the individual's propensity to adversely perceive their events. For the individual, the
world is seen as a place filled with challenges, that is unable to handle (Beck 1970).
Finally, the last factor includes the person's pessimistic outlook on the future. It is the
unfavorable conviction that one's problems will never end. External variables
including upbringing, social situation, cultural issues, poor education level, and life
stress may also be significant contributors to depression in addition to cognitive
theories (Saveanu and Nemeroff 2012: 51). Depression might happen spontaneously,
without a cause, as a side effect of another illness, drug, or alcohol use, postpartum, or
as a response to a traumatic experience (Hasler 2010: 157). It may cause decreased
appetite, sleep disturbances, decreased libido (Davidson and Turnbull 1986: 445)
psychomotor changes (Buyukdura et al. 2011: 398) and deterioration in cognitive
functions (Steffens and Potter 2008: 169).

1.5.2. Anxiety

Anxiety might be defined as a sensation of unpleasant suspense brought on by
the tight, disturbing expectation of a potentially dangerous yet ambiguous occurrence
(Rachman 2004). Anxiety might manifest itself in many different forms, impacting a
person's emotions, provoking unfavorable thoughts, and producing unpleasant bodily
sensations (Blanchard et al. 2008: 3). In terms of time, it has a tough beginning and an
unclear finish (Rachman 2004). State anxiety, which is experienced in response to a
perceived threat in a specific situation, and trait anxiety, which depends on how an
individual perceives the world and responds to it, are the two categories of anxiety
(Leal et al. 2017: 154). These two types of anxiety are highly correlated with one
another depending on how they develop and how intense they are.

People who struggle to regulate their anxiety may have trouble focusing,
Gasyroimstestinal problems, sleep problems, and may feel tight, weak, and irritated
(Emmelkamp and Ehring 2014: 11). Furthermore, studies demonstrate that anxiety of
any kind has a detrimental impact on cognitive tasks (Eysenck 1985: 580). Whatever
the anxiety-inducing circumstance is the person may respond differently in different
conditions. It is crucial to comprehend the anxiety-provoking circumstance because
mental processes like thinking, emotion, and memory are employed to consciously
cope with the anxiety-provoking event by assisting the person in acting consciously

(Emmelkamp and Ehring 2014: 6). However, defense mechanisms against anxiety
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might unconsciously employed (Wagqas et al. 2015: 1). These defensive systems come
in a variety of configurations depending on the level, type, and length of the anxiety
as well as the growth and traits of the layers that make up the personality (Blaya et al.
2006: 186). Some of them are adaptive and effective defensive mechanisms that
contribute significantly to personality development and the preservation of mental
health (Emmelkamp and Ehring 2014: 11). Recent studies have shown that individuals
who are typically distressed selectively pay attention to danger cues (Barnard and
Chapman 2016: 105; MacLeod et al. 2019: 549). Pre attentive processing can
exacerbate the danger and contribute to the beginning of anxiety (MacLeod et al. 1986:
15), making it a possible treatment target for the person (Lau and Waters 2017: 391).

1.5.3. Stress

According to Mason (1975: 23), stress is an internal condition of the body
characterized by cellular, physiological, and emotional responses. Since stress is a
personalized phenomenon that may vary across individuals, depending on the person's
fragility and resilience, its meaning varies for people under different conditions such
as different age, gender, education level, income level. (Fink 2016: 4). Unpleasant
emotional experiences, which are frequently represented by certain stress-related
emotions, such as anxiety, anger, sorrow, envy, fear, guilt, and humiliation, are the
source of stress (Lazarus 1991: 148).

When under danger, a person automatically responds with a "fight or flight"
response to defend themselves or acts swiftly in response to stress; as a result,
hazardous situations are either overcome or the individual is protected by avoiding
them (Goldstein 2010: 1433). Which coping strategy an individual exhibits depends
on how he assesses the input. Anxiety and depression may both arise if the stimulus is
perceived as a danger that threatens to upset the biopsychosocial balance of the person
(Selye 1976: 123). In addition to depression and anxiety, stress might cause sleep
problems, heart diseases, eating disorders and a more sensitive immune system (Salleh
2008: 9). Stress may have a detrimental impact on how well the brain functions

(McEwen and Sapolsky 1995: 206).
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1.5.4. Effects of Psychological Distress on Sleep

Increases in psychological distress have frequently been linked to unpleasent,
unexpected, and stressful life events (Thoits 1983: 33). Life events are characterized
as objective occurrences that seriously reorganize a person's behavior and disturb or
threaten to disturb their usual sequence of activity (Simons et al. 1993: 584). It is
suggested that the anxiety experienced during the COVID-19 is accompanied by
increased concern about resolving its long-term personal and societal effects (Peteet
2020: 2203). These unfavorable feelings impact sleep as well (Shen et al. 2018: 2584).

In a study conducted in January 2020 with the participation of 170 participants,
it was aimed to investigate the effects of social capital, which refers to networks that
facilitate cooperation and coordination between individuals and groups., on sleep
quality during the COVID-19 pandemic. Personal Social Capital Scale 16 (PSCI-16),
anxiety using the Self-Rating Anxiety Scale (SAS), stress using the Stanford Acute
Stress Reaction (SASR) scale, and sleep quality of the participants using the Pittsburgh
Sleep Quality Index (PSQI). The results show that anxiety is associated with stress and
decreased sleep quality, and that the combination of anxiety and stress reduces the
positive effects of social capital on sleep quality (Li et al. 2020: 2032). It is believed
that one of sleep's primary purposes is to restore health and refresh people while also
repairing tiny everyday harm (Adam and Oswald 1977). According to studies, poor
sleep quality increases the risk of several mental health problems, particularly
depression and anxiety (Woods and Scott 2016: 44; Okun et al. 2018: 703; Hyun et al.
2021: 54). Additionally, because sleep irregularities are risk factor for suicidal ideation
and suicide attempts, sleep problems are linked to both depression and suicide at

different ages (Porras-Segovia et al. 2019: 39).

1.5.5. Effects of Psychological Distress on Executive Functions

There is research that suggests that psychological distress might impair
executive functions because it changes the brain's capacity for concentration, clear
thinking, and decision-making (Shields et al. 2016: 665). As well as numerous
research have established the detrimental impact of stress and anxiety on cognitive
abilities (Visu-Petra et al. 2013: 649; Snyder et al. 2014: 897; Banks and Boals 2017:
1023; McHugh Power et al. 2020: 1071). Anxiety interacts cognitive processing's key

dimensions, including awareness, attention, perception, judgment, and memory
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(Rachman 2004). Studies have typically shown that mental performance can be
hampered by excessive levels of anxiety (Ashcraft and Kirk 2001: 224).

A lexical decision-making task with distracting neutral and threat terms was
employed in a study by Calvo, Gutiérrez, and Fernandez-Martin (2012: 66) to examine
the impact of anxiety. An unrelated study word was delivered either 300 ms or 1000
ms following the distractor in either supervised (foveal) or unsupervised (parafoveal)
settings. The findings demonstrated that group differences were only apparent when
the distractor was a threat phrase delivered at a fixation point that had been observed.
The high-anxiety group had greater distractor intervention than the low-anxiety group
when the poll word was offered at 1000ms, but at 300ms, there was no difference
between the groups. In essence, it demonstrates how anxiety impacts the way the
inhibitory function works while distractions are being watched. Additionally, it was
suggested that high anxiety required a longer distraction intervention than low anxiety.

Daily stresses might have a detrimental effect on cognitive performance
(Miguel 2012). The prefrontal cortex region, which has a high concentration of stress
hormone receptors, and other sections of the temporal lobe that are crucial for
cognition, like the hippocampus and amygdala, are all significantly impacted by stress
(Arnsten 2009; Yaribeygi et al. 2017). In a study conducted with 30 volunteer female
participants, 15 of the participants were included in the control group and 15 in the
stress group. The results suggested that negative and repetitive thoughts increase when
stress occurs (Horowitz and Becker 1971). The control group watched the comedy
"The Runner," in which a runner travels by his house and recalls it without any
upsetting incidents. On the other side, the stress group saw the more upsetting film
"Subincision," which had depictions of bodily harm, nudity, harassment, and blood.
After then, both groups reported their own sensations and ideas. Comparing the
participants' intrusive, unfavorable thoughts after viewing the stressful movie to those
of the control group who saw the less stressful movie, the findings revealed an
increase. The ability to repress unwelcome thoughts, which is a sign of cognitive
impairment, is found to decline as intrusive thoughts increases (Diamond 2013: 149).
It is important to note that depending on the intensity and persistence of the

psychological distress, these effects may differ from person to person.
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1.5.6. Psychological Distress During COVID-19

As mentioned above, due to the mandatory restrictions made during the
COVID-19 period, people had to create a new routine by disrupting their usual order.
During this time, a lot of people experienced loneliness, uncertainty, fear of getting
sick, spiritual distress, and sadness (Peteet 2020: 2203). Additionally, numerous areas
of everyday life have been affected by the epidemic and the methods used to stop its
spread, such as lockdown and social isolation, which have left many people feeling
stressed and anxious (Choi et al. 2020). During the COVID-19 period, those who
contracted the virus or lost loved ones due to the virus had to experience grief and
suffering, those who were lonely or lost their jobs, felt financially alone and
vulnerable. In addition, the unknown nature of the disease is thought to cause stress
and anxiety (Bertuccio and Runion 2020). Furthermore, it is thought that long-term
impacts of stress include the expediting the cognitive deterioration in a number of
domains, including the capacity to focus and pay attention (Scott et al. 2015). For this
reason, it seems important to detect the psychological problems experienced by people
during the COVID-19 period and to investigate their effects on cognitive functions

that may develop accordingly.

1.6. CURRENT STUDY AND HYPOTHESIS

Epidemic has had a negative impact on people's mental health, which may
result in psychiatric crises (Hall, Hall and Chapman 2008). Studies demonstrate that
deterioration in anxiety, depression and stress levels have negative impacts on the
executive functions of the person (Shields et al. 2016: 651). The COVID-19 pandemic
has caused significant stress and disruption for many people, leading to increased rates
of psychological distress and sleep problems (Fiorenzato et al. 2021). In the light of
previous findings, in the current study, the Brief Symptom Inventory (BSI-53), which
is a self-report scale, was used to measure general psychlogical symptoms of the
participants (Derogatis and Melisaratos 1983), Depression, Anxiety and Stress Scale
(DASS-42) was used to measure the symptoms of depression, anxiety and stress
(Lovibond and Lovibond 1995), and the Coronavirus Anxiety Scale (CAS) was used
to evaluate the dysfunctional anxiety due to coronavirus (Lee 2020).
Age seems to be an important factor in studies measuring the functioning of executive

functions. Studies show that executive function performance declines with increasing
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age. In particular, while an increase in memory skills was observed in the period until
adolescence and early adulthood, a decrease was observed in both memory and
inhibition functions in the period that started at the age of 40 and continued thereafter
(Ferguson et al. 2021: 15). It has been noted that sleep disturbances are more common
due to aging and pathological aging is associated with a rise in sleep disturbances
(Gadie et al. 2017).

Additionally, poor sleep quality due to aging leads to excessive daytime
sleepiness (Fortier-Brochu et al. 2012), and cognitive impairments (Martella et al.
2011). Based on these studies, the current study's sample consisted of healthy adults
aged 18-40 years. In the light of studies emphasizing changes in sleep characteristics
and its adverse effect on cognitive functioning including executive functions, we used
PSQI for sleep quality (Buysse et al. 1989); ESS for daytime sleepiness (Johns 1992:
379) in current study.

According to research, the central executive's inhibiting and shifting processes
are independent of one another and operate in synchrony (Miguel 2012). However,
task switching was connected to the suppression of the distracting information,
according to Friedman and Miyake's (2004: 101) research. Therefore, in the present
study, Task Switching and Go/No-go tasks, which measure executive functions as
cognitive flexibility and inhibition were used. In line with the reviewed literature and
findings of research it is generally agreed that neurocognitive dysfunctions, attention
deficiencies, reduced cognitive function, depression, anxiety, stress, and impulsivity
are all linked to sleep disturbances (Mollayeva et al. 2016: 59). The present study it is
hypothesized that people with poor executive functions will be more biased towards
images related to COVID-19, that these individuals will have higher levels of
depression, anxiety and stress, and as a result, their sleep quality will be worse. Since
the current study is not an experimental study, the relationships between the factors
were examined.

As a result, the following hypotheses will be tested:

Hypothesis 1. It is expected that there will be a positive relationship between poor sleep
characteristics and indicators of psychological distress as depression, anxiety, stress,
and COVID-19 anxiety.

Hypothesis 1a: It is expected that there will be a positive relationship between poor
sleep quality and depression, anxiety, stress, and COVID-19 anxiety.
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Hypothesis 1b: 1t is expected that there will be a positive relationship between daytime
sleepiness and depression, anxiety, stress, and COVID-19 anxiety.

Hypothesis Ic: It is expected that sleep quality differs according to depression, anxiety,
and stress levels.

Hypothesis 2. It is expected that there will be a positive relationship between sleep
characteristics and executive functions.

Hypothesis 2a: 1t is expected that poor sleep quality positively associated with
decreased inhibitory control.

Hypothesis 2b: 1t is expected that greater sleep quality is positively associated with
cognitive flexibility.

Hypothesis 2c: 1t is expected that sleep quality is negatively associated with attentional
bias towards COVID-19 related stimuli.

Hypothesis 2d: 1t is expected that daytime sleepiness negatively associated with
inhibitory control.

Hypothesis 2e: It 1s expected that daytime sleepiness is negatively associated with
cognitive flexibility.

Hypothesis 2f: 1t is expected that daytime sleepiness is positively associated with
attentional bias towards COVID-19 related stimuli.

Hypothesis 2g: 1t is expected that the attentional bias scores will differ between those
with high and low sleep quality.

Hypothesis 3. Tt is expected that there will be a positive relationship between
psychological distress and executive functions.

Hypothesis 3a: It is expected that depression, anxiety, and stress are negatively
associated with inhibitory control.

Hypothesis 3b: 1t is expected that depression, anxiety and stress are negatively
associated with cognitive flexibility.

Hypothesis 3c: 1t is expected that Coronavirus anxiety is positively associated with
attentional bias towards COVID-19 related stimuli.

Hypothesis 4. It is expected that sleep quality and attentional bias scores will differ
between those with and without history of COVID-19.

Hypothesis 4a: Participants who had history of COVID-19 were expected to report

lower sleep quality than participants who did not.
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Hypothesis 4b: Participants who had history of COVID-19 were expected to have
higher attentional bias scores than participants who did not.

Hypothesis 5. It is expected that inhibition, cognitive flexibility, and coronavirus
anxiety have a mediating role in the relationship between attentional bias towards
COVID-19 related stimuli and sleep quality.

Hypothesis 5a: It is expected that inhibition has a mediating role in the relationship
between attentional bias towards COVID-19 related stimuli and sleep quality.
Hypothesis 5b: It is expected that cognitive flexibility has a mediating role in the
relationship between attentional bias towards COVID-19 related stimuli and sleep
quality.

Hypothesis 5c: It is expected that coronavirus anxiety has a mediating role in the
relationship between attentional bias towards COVID-19 related stimuli and sleep

quality.
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CHAPTER II

METHOD

2.1. PARTICIPANTS AND RECRUITMENT

Participants consisted of (N = 102) healthy adults with age range of 18- 40. The
final set of data had 98 individuals and was used in the primary analysis following the
data screening procedure and the removal of outliers. Recruitment was carried out by
an invitation to participate in the study. The current study was cross-sectional study
and convenience sampling was applied. Inclusion criteria for participation in the study
required was as follows; Being between the ages of 18-40, not having an internal
medical or neurological disease, not having a visual impairment that affects daily life,
being actively using a computer, being at least a high school graduate. Gender

distributions of participants were heterogeneous.

2.2. PROCEDURE

The study took place in two stages as questionnaires and computer tasks. A
written informed consent form was obtained from all participants by following ethical
standards of Cankaya University Ethical Committe. In the first phase of the study, 5
different questionnaire was used. These questionnaires provide information about the
individual's sleep quality and general well-being. Questionnaires consisted of
Demographic Form, written version of Brief Symptom Inventory (BSI- 53), Pittsburgh
Sleep Quality Index (PSQI), Epworth Sleepiness Scale (ESS), Depression, Anxiety
and Stress Scale (DASS-42) and COVID-19 Anxiety Scale (CAS). The second phase
of the study included computer experimentation. Before participating in the
experiments, subjects were instructed not to consume caffeinated beverages in the last
hour. All experiments were conducted in a quiet, neutral environment that is free from
distractions. Participants were invited to study verbally and through social media
announcements. After the participants completed the written forms, they completed

the computer tasks.
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Participants were asked to sit in front of a laptop screen while maintaining a
distance of approximately 60 cm from the screen throughout the entire task. First, the
Go/No go task was presented to evaluate the inhibitory control, then the Task
Switching task to evaluate the cognitive flexibility, and finally the Dot Probe task was

presented to evaluate their attentional bias against virus-related visuals.

2.3. DATA COLLECTION TOOLS
2.3.1. Demographic Form

In the demographic information form, there were questions to collect
information about age, gender, weight, size, marital status, education level, income
level, work status, computer usage information, visual impairment information,
general health, whether the participant has had COVID-19, if s/he had symptom
severity and COVID-19 related brief information, general sleep evaluation, caffeine
consumption and telephone or e-mail information to be able to contact them if they

request further information about study.

2.3.2. The Coronavirus Anxiety Scale (CAS)

The CAS was developed by Lee in 2020 to measure coronavirus-related
dysfunctional anxiety as open access. The scale might be considered as a self-reported
mental health screening tool and the Cronbach alpha value of the scale was found to
be 0.93 (Lee 2020: 393). The Cronbach Alpha reliability coefficient of the study, for
which Turkish validity and reliability analyzes were performed, was calculated as
0.832. The factor loads of the scale, which consists of a single factor and 5 items, vary
between 0.625 and 0.784 (Biger et al. 2020: 217). In the planned study using a 5-point
scale, participants will be requested to respond to a series of questions regarding to
assess anxiety associated with the COVID-19 pandemic. The scale consists of 5
questions and one dimension. Scoring of the scale is “0” for “never”, “1” for “Rarely,
less than one or two days”, “2” for “A few days”, “3” for “more than 7 days” and “4”
for “almost daily in the last two weeks”. A participant's total score of 9 or above
indicates coronavirus-related dysfunctional anxiety, and a high total scale score may
be indicative of the participant's problematic symptoms that may require further

evaluation and/or treatment (Sayik et al. 2020: 18).
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2.3.3. Pittsburgh Sleep Quality Index (PSQI)

The PSQI was developed by Buysse and his collegues in 1989 and it is a self-
report scale used to evaluate sleep quality and sleep disturbance in the last month
(Buysse et al. 1989). The validity and reliability of the index for Turkey was
determined by Agargiin, Kara, and Anlar (1996) and it was concluded that it was
suitable for Turkish society. Turkish PSQI was found to be a scale with a very high
degree of reliability (Cronbach's Alpha = 0.80). There are 7 components of PSQI;
subjective sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep
disturbance, use of sleeping pills, and daytime dysfunction (Buysse et al. 1989). While
some components are specified with a single item, some are obtained by grouping
several items. Each item is scored between 0-3 according to frequency, and the range
of scores that can be obtained from this scale is 0-21. A total score above 5 indicates

poor sleep quality.

2.3.4. Brief Symptom Inventory (BSI)

Brief Symptom Inventory developed by Derogotis (1994) which is a short but
valid and reliable scale that makes a general psychopathology assessment. It might be
defined as short version of Symptom Checklist’s (SCL-90-R). It was developed as a
result of studies with the SCL-90-R. The SCL-90-R consists of 90 items distributed
over 9 factors. As a result of the evaluations, a short symptom inventory was created
by selecting a total of 53 items with the highest load in each factor. 53 items consist of
five sub-dimensions as anxiety, depression, negative self, somatization, and anger.
Like the SCL-90-R in BS], it is a Likert-type scale that requires self-evaluation. It was
developed with the aim of catching some psychological symptoms that may occur in
both healthy samples and various medical and psychiatric patients. BSI was originally
consisted of three global indexes and nine sub-dimensions as "Somatization",
"Obsessive-Compulsive  Disorder”, "Interpersonal Sensitivity", "Depression",
"Anxiety Disorder", "Hostility", "Phobic Anxiety", "Paranoid Thoughts", and
"Psychoticism". The Turkish adaptation of the study was made by Sahin and Durak
(1994) and it was found that it consisted of five factors: "Anxiety", "Depression",
"Negative Self", "Somatization" and "Hostility". The three scales of Global
Discomfort Detector are “Global Severity Index”, “Positive Symptom Total”, which

have different scoring methods and depending on the scoring type, and “Positive
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Symptom Distress Index”. The items were assessed on a scale of 0 to 4, with 0
indicating "not at all" and 4 indicating "too much." A score is obtained for each
subscale by dividing the total determined for each subscale by the number of items in
that subscale. A rise in each subtest score and the overall symptom score indicates a
high level of psychological symptoms. The "Global Severity Index" measures how
stressful something is. This number ranges from 0 to 4. It is calculated by multiplying
the sum of the subscales by 53. The total score derived by accepting all positive values
as one, except for the elements marked as 0, is known as the "Positive Symptom Total."
The range for this score is 0 to 53. By dividing the sum of the subscales by the amount
of symptoms, the "Positive Symptom Distress Index" is calculated (Savasir 1997). The
Cronbach Alpha internal consistency coefficients derived from the total internal
consistency score were .96 and .95, respectively, according to three separate studies
by Sahin and Durak (1994); the coefficients obtained for the subscales varied
between.55 and.86. According to studies on criterion-related validity, the BSI's
correlation with the "Social Comparison Scale" was between —14 and —.34, the
"Submissiveness Scale" was between.16 and.42, the "Susceptibility to Stress Scale"
was between.24 and.36, and the "Beck Depression Inventory" was between.34 and.70.
In the construct validity study, the sample was divided into end groups as "prone to
stress" and "not prone to stress" based on the scores obtained from the "Stress-
Susceptibility Scale," and only three items (4, 8, 26) of the 53 items were statistically
significant in determining the item validity of the scale. It was discovered that the
significance level could not be attained. The overall score of the scale was analyzed,
and it was discovered that the scale could discriminate these two extreme groups at a

substantial level.

2.3.5. Epworth Sleepiness Scale

Epworth Sleepiness Scale (ESS) is a subjective scale developed by Johns
(1992: 379) that assesses sleepiness. A four-point Likert scale is used in ESS. It is
graded on a scale of 0 to 3, with a high score indicating tiredness. The 0—5 point range
is considered normal, the 610 point range is considered normal but with increased
daytime sleepiness, the 11-12 point range is considered increased but with moderate
daytime sleepiness, the 13-15 point range is considered increased, and moderate

daytime sleepiness is 16-24 points. The interval is also lengthened, resulting in
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significant daytime sleepiness. The ESS is a valid and reliable scale for assessing
general sleepiness, as well as a valid and reliable test that may be used in studies on
sleep and sleep disorders in Turkey (Cronbach's alpha = 0.86), according to the
researchers (Izci et al. 2008: 165).

2.3.6. Depression Anxiety Stress Scale (DASS)

The Depression, Anxiety Stress Scale (DASS) was created by Lovibond and
Lovibond (1995: 335) and measures 14 for depression (for example, I can't think of
anything positive), 14 for anxiety (for example, my lips are dry), and 14 for stress (for
example, my surroundings). There are 42 entries in the category "events that make me
nervous'. The scale is a four-point Likert scale: 0 is “absolutely inappropriate for me”,
1 is “slightly acceptable for me”, 2 is “generally appropriate for me”, and 3 is
“completely appropriate for me”. High scores on the depression, anxiety, and stress
aspects suggest that the person is dealing with a mental health issue. A range of 0-9
for depression, 0-7 for anxiety and 0-14 for stress is considered normal. Scores above
these ranges (above cut- off level) indicate the degree of clinical emotional states
ranging from mild to extreme severe (Lovibond and Lovibond, 1995: 335). For each
sub-dimension, the total scores of the scale without reversed items vary from 0 to 42
(Deniz and Siimer, 2010). Bilgel and Bayram, (2010: 118) developed the Turkish
version of the scale. The corrected item-total correlations for DASS were found to
range between .51 and .75. The DASS internal consistency coefficients were found to
be.89 for the entire scale and .90, .92, and .92 for the depression, anxiety, and stress
sub-dimensions, respectively. The scale's test-retest reliability results revealed that the
correlation coefficients between the two applications were .98 (p.001) for all three sub-
dimensions and .99 for the entire scale. The Spierman-Brown split-half reliability
scores for the total scale were .96, and for depression, anxiety, and stress components,

they were .95, .98, and .95, respectively (Deniz and Siimer, 2010).

2.3.7. Visual Dot-Probe Task

The dot probe task was developed by Macleod and his colleagues (1986: 15)
to measure attentional bias towards threatening stimuli. This task was carried out based
on the dot-probe procedure presented by Cannito and his colleagues (2020: 1).

Permission was obtained from the researcher of the study to use the attentional bias
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paradigm and a standardized set of 60 images. Later, a study was carried out to adapt
60 images to the Turkish population. The following section contains more detailed
information about stimuli selection.

In Visual Dot-Probe task, for a typical laptop screen size, images were
presented in a 6x7cm box to both the left and right of the fixation cross with a distance
of 10cm between the two. 10 pairs of virus-related/neutral objects were presented 4
times based on four possible object/probe combinations, resulting in a total of 40 test
trials. In order to reduce possible habituation to stimuli that may occur when virus-
related images are found in all trials, 40 complete trials, each presented four times,
were included in the attentional bias task consisting of 10 pairs of neutral images.
These filler trials were presented randomly mixed with test trials. The task was
presented to the participant in two blocks as 10 practice trials and 80 task trials. Firstly,
after the fixation cross (+) is shown in the middle of the screen (500ms), two side-by-
side objects were presented for 1000ms. The position of the images was chosen
randomly, either to the left or right of the fixation cross. Then, both objects were
disappeared, and a probe (X) was appeared at the location of one of the two objects
(1000 ms), prompting participants to press a key (E) if the poll is on the left, and
another key (I) if the poll is on the right. Attentional bias was determined by the
difference in reaction times between congruent trials (when the probe replaces
threatening stimuli) and incongruent trials (when the probe replaces neutral stimuli).
Participants who focus their attention on the threatening stimulus were expected to
have faster response times (i.e., shorter) in trials in which the probe replaces

threatening virus-related objects than in trials in which neutral objects are replaced.

2.3.8. Stimuli Selection

To measure attentional bias towards COVID-19, a visual dot probe paradigm
was used (Cannito et al. 2020: 3). Since the original study was conducted in Italy,
images were familiar to the Italian people in the original study. An online Google
Survey was created in order to adapt the study into Turkish and to identify the images
that Turkish participants associate with the idea of COVID-19. In the online survey,
in which 103 people participated, a total of 60 standardized object images for size and
brightness from the web were presented to the participants. In this survey, participants

were asked to rate how much the objects they saw were associated with COVID-19,
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from 0 (not at all) to 100 (extremely). As a result of the scores of the participants, 10
objects strongly associated with the virus (rating score between 95.1 and 64.9) were
evaluated in the category of virus-related stimuli, while 30 objects weakly associated
with the virus (evaluation score between 14.5 and 6.8) were neutral stimuli evaluated

in the neutral stimulus category.
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Table 1. Mean score and standard deviation (SD) to the question: “How much from 0 (not at
all) to 100 (very much), is this picture associated with the idea of COVID- 19”

Image Type Trial Description Mean score S.D.
Virus-related 1 Test HES Code 95.1 18
Virus-related 2 Test Blue Mask 92.8 13.6
Virus-related 3 Test NO95 Mask 91 18.4
Virus-related 4 Test Hand Sanitizer 85.9 264
Virus-related 5 Test Portable Hand 85 23.8

Sanitizer
Virus-related 6 Test Face Shield 84.5 29.3
Virus-related 7 Test Thermometer 83.9 247
Virus-related 8 Test Lemon Cologne 82.9 23.4
Virus-related 9 Test Blue Gloves 62.4 32.6
Virus-related 10 Test Syringe 64.9 35.1
Neutral 1 Test Air Freshener 14.5 21.6
Neutral 2 Test Tire Repair Kit 2.1 5.7
Neutral 3 Test Radiator Cleaner 6.2 18
Neutral 4 Test Shaving Foam 5.4 16.8
Neutral 5 Test Shaving Cologne 6.4 18.8
Neutral 6 Test Fertilizer 6.2 15.3
Neutral 7 Test Hand Lotion 14.2 27
Neutral 8 Test Foot Deodorant 2.9 10
Neutral 9 Test Sunscreen 2.4 5.9
Neutral 10 Test Hair Foam 3 11.2
Filler 1 Filler Coffee Pot 7.5 18.9
Filler 2 Filler Iron 6.8 16.1
Filler 3 Filler Remote Control 16 26.3
Filler 4 Filler Saltshaker 33 11.7
Filler 5 Filler Hair Dryer 3.1 10.4
Filler 6 Filler Hair Removal Device 7.1 18
Filler 7 Filler Water Carafe 5.9 15.3
Filler 8 Filler Toothbrush 14.4 28.1
Filler 9 Filler Jar 2.3 6.7
Filler 10 Filler Flower Watering Can 4 13
Filler 11 Filler Teapot 10.2 23
Filler 12 Filler Saucepan 5.5 16.3
Filler 13 Filler Storage Container 2.8 9.1
Filler 14 Filler Storage Box 9.4 21.6
Filler 15 Filler Food Processor 33 10.4
Filler 16 Filler Stapler 2.1 6.8
Filler 17 Filler Flowerpot 5.8 19.5
Filler 18 Filler Kitchen Scale 8.8 20.1
Filler 19 Filler Pan 4.8 16.6
Filler 20 Filler Blender 54 154
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2.3.9. Go/ No/Go Task

The Go/No go task was used to measure behavioral inhibition. This paradigm
reflects processes related to the management of motor behaviors, such as associating
applied or inhibited voluntary motor movements with stimuli (Smith and Abel 1999).
Participants was presented with two types of stimuli, one is asked to respond to a
stimulus, and another is asked to suppress their response. Thus, two different cognitive
efforts as pressing and not pressing were displayed (Sansal et al. 2014). The current
study, adopted from Favieri and his colleagues’ study (2021: 170). Two oval stimuli
of various colors were placed in the center of the screen with a black background (red:
No-Go stimuli; green: Go Stimuli). The target stimulus (Go) and non-target stimulus
(No-Go) were displayed on the screen at random for 2000 milliseconds, followed by
500 milliseconds of blank screen. During the experiment, the participant was asked to
keep their attention fixed on the center of the screen. When the green oval appeared in
the center of the screen, participants were expected to press the spacebar as rapidly as
possible. The participant had to wait for the stimulus to vanish after the red oval
appeared. After each incorrect response, feedback was given as “you shouldn't have
pressed but you did” or “you should have pressed but you didn't”. One hundred twenty
trials were conducted (96 Go trials, 24 No-Go trials), with correctness comments
provided. To test the inhibition motor component, the percentage of improper reactions
to "No-Go" stimuli (False Alarms) was used.

The Go/No-go task is frequently used to evaluate behavioral inhibition with the
presumption that people who respond to no-go cues more frequently, or who have a
greater false alarm rate, will find it more difficult to suppress a dominant response

(Young et al. 2018)

2.3.10. Task Switching Task

Task Switching Paradigm first developed by Rogers and Monsell (1995) and it
was used to measure cognitive flexibility. The participants were shown letter-number
matching in a square divided into four. Participants were asked to respond by pressing
the "B" key for consonants or the "N" key for vowels when the match was shown in
one of the top two quadrants. When the match was shown in the sub-dials, they were
asked to answer by pressing "B" for odd numbers and "N" for even numbers. The first

block of trials consists of 25 trials, and participants are shown only the stimuli from
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the upper two quadrants. In this section, they are expected to respond only to letters.
The second block consists of 25 trials and participants were shown only the stimulus
from the lower two quadrants. In this section, they are expected to respond to numbers
only. The third and fourth blocks consist of a total of 300 trials. In this section, they
were expected to respond to both letters and numbers. Matches were presented
clockwise on consecutive dials, with two attempts for letters followed by two attempts
for numbers; a task change occurs every two attempts. Switching between tasks is
often reflected in this task as a slowing down immediately after a task transition

(Podlesek et al. 2021: 149).
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CHAPTER III

RESULTS

3.1. OVERVIEW

In this section, data cleaning and data scanning processes, data analysis,
descriptive statistics, correlation analysis, group comparisons and mediation analysis
are presented before testing hypotheses. First of all, information about the process of
examining the data was presented. Then, descriptive statistics and binary correlations
of the study data were explained. Finally, the results of testing the main hypothesis of
the study were presented. Both descriptive statistics and correlations were analyzed by
using the IBM SPSS Statistics (Version 25). The study's moderation analyses were
carried out using PROCESS Macro 3.3 for SPSS (Hayes 2017).

3.2 DATA SCREENING AND DATA CLEANING

To determine the outliers, the initially measured values were standardized.
Then, it was checked whether each z score was in the range of -3.29 and 3.29
(Tabachnick and Fidell 2013). The 3 participants outside this range were determined
as outliers and were not included in the analysis. In addition, it was aimed to determine
multivariate outliers using Mahalanobis distance analysis, but as a result of the
analysis, there was no multivariate outlier. Moreover, one of the participants excluded
from the study because she did not meet the age criteria. Consequently, final set of

data included 98 participants.
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Table 2: Means, Standard Deviations, Skewness and Kurtosis Values

Variables Mean SD Skewness Kurtosis
Attentional Bias a1 22 74 1.94
Inhibition 4.32 3.66 .98 .56
Cognitive Flexibility 456.87 248.69 52 -47
Sleep Quality 6.20 3.14 57 -.30
Daytime Sleepiness 8.21 3.98 A1 -24
DASS

Depression 10.48 10 1.21 .87
Anxiety 9.84 7.61 .61 =78
Stress 16.21 10.05 45 =77
COVID-19 Anxiety 2.28 2.86 1.10 A2
Valid N (listwise) 98

The means, standard deviations, skewness and kurtosis values of the study
variables are presented in Table 2. The distributions of the study variables were
examined considering skewness and kurtosis values. In this study, when testing
whether the data showed a normal distribution, skewness, and kurtosis values in the
range of -2 to 2 (George and Mallery 2019) were accepted as criteria. The skewness
and kurtosis values of the study variables were presented in Table 2. This assumption
seems to be valid for the variables of attentional bias, inhibition, cognitive flexibility,
sleep quality, daytime sleepiness, depression, anxiety, stress, and COVID-19 anxiety.
These arguments led to the conclusion that suitable parametric tests might be utilized

for data analysis.

3.3. DESCRIPTIVE STATISTICS AND BIVARIATE CORRELATIONS
AMONG STUDY VARIABLES

In this section, descriptive statistics to get a sense of the basic characteristics
of the collected data of the current study and bivariate correlation measurements are
presented, which allow to evaluate the strength and direction of the relationship

between the variables.

3.3.1. Descriptive Statistics

Demographic findings of the participants (N = 98) were shown in Table 3.
According to the findings of the participants consisting of 98 people were examined,
74.5% of the individuals were female and 25.5% were male. The participants were
between ages of 20 and 40. According to the level of education, 19.4% of the

participants were high school graduates, 69.4% were university students or university
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graduates, and 11.2% were masters/doctoral students or graduates. On the other hand,
the socioeconomic status (SES) of the participants was examined, the conclusion was
that 19.4% of them were low income, 65.3% were middle class income, 15.3% were
upper middle income. Moreover, 45.9% of respondents reported having COVID-19
and 54.1% not. Participants who had experienced COVID-19 reported the severity of

the disease as 3.1% mild, 35.7% moderate, and 7.1% severe.

Table 3. Demographic Characteristics of the Participants

Variables n %

Gender

Female 73 74.5
Male 25 25.5
Occupation

Officeholder 6 6.1

Private Sector Employee 44 44.9
Student 40 40.8
Unemployed 8 8.2

Marital Status

Married 28 28.6
Single 70 71.4
Educational Status

High School 19 19.4
University 68 69.4
Master’ Degree/ PhD 11 11.2
Socioeconomic Status (SES)

Low Income 19 194
Middle Class Income 64 65.3
Upper Middle Income 15 15.3
COVID-19 Status

Yes 45 45.9
No 53 54.1
COVID-19 Symptom

Severity

Mild 3 3.1

Moderate 35 35.7
Severe 7 7.1
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3.3.2. Correlation Findings Regarding Sleep Characteristics, Psychological
Distress Sub-dimensions, Executive Functions, and Attentional Bias Tasks

A Pearson correlation analysis was conducted for the sleep quality, daytime
sleepiness, depression, anxiety, stress, COVID-19 anxiety, attentional bias, inhibition,
and cognitive flexibility scores of the participants to examine the relationship between
sleep characteristics, psychological distress, attentional biases, and executive
functions. Table 4. presents the bivariate correlations among the study's variables.
Results show that there was a positive and significant relationship between sleep
quality and daytime sleepiness (r =.401, p <.01), depression (r=.469, p <.01), anxiety
(r=.428, p < .01), stress (r = .427, p < .01), Coronavirus anxiety (r = .293, p < .01)
and Inhibition (r = .258, p < .05). In other words, sleep quality was associated with
daytime sleepiness, depression, anxiety, stress, coronavirus anxiety and inhibition. On
the other hand, there was insufficient data to draw a conclusion on the relationship
between sleep quality and attentional bias. In other words, this relationship was
positive but not significant (r = .039, p > .05). Moreover, the relationship between
sleep quality and cognitive flexibility was negative and not significant (r = -.102, p >
.05).

Daytime sleepiness had positive and significant relationship with depression (r
=.392, p <.01), anxiety (r = .380, p <.01) and stress (r = .359, p < .01). Moreover,
results show that there was a positive relationship between daytime sleepiness and
coronavirus anxiety (r=.184, p > .05), attentional bias (r =.047, p > .05) and inhibition
(r =.156, p > .05), however these relationships were not significant. In addition, the
relationship between daytime sleepiness and cognitive flexibility was negative and

insignificant (r = -.087, p > .05).
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Table 4. Bivariate Correlations between Study Variables

1 2 3 4 5 6 7 8 9

1.Depression 1

2.Anxiety 7271

3.Stress 776" 860" 1

4 Sleep Quality 469" 428" 427 1

S-Attentional 3 o 53 939 g
Bias

6.Inhibitory

Control -.007 .106 .064 258" 452 1

7Cognitive 1o 079 149 -102 024  -066 |

Flexibility

8.Daytime 392 380" 359" 401" .047 156 -087 1
Sleepiness

9-Covid-19 »hs 346" 3357 203 3727 172 128 184 |
Anxiety

Note. *p< .05, ¥**p< .01.

Depression had positive and significant association with anxiety (r =.772, p <
.01), stress (r=.776, p <.01) and COVID-19 anxiety (r = .225, p <.05). Additionally,
results show that there was a positive but not significant relationship between
depression and attentional bias (r = .023, p > .05). Furthermore, the relationship
between depression and inhibition (r = -.007, p > .05) and cognitive flexibility was
insignificant (r =-.168, p > .05).

Anxiety was positively and significantly correlated with stress (r = .860, p <
.01), coronavirus anxiety (r = .346, p < .01) and attentional bias (r = .254, p < .05).
There was positive but not significant correlation between anxiety and inhibition (r =
.106, p > .05). On the other hand, there was no significant correlation between anxiety
and cognitive flexibility (r =-.079, p > .05).

There was positive and significant correlation between stress and COVID-19

anxiety (r =.335, p <.01) and attentional bias (r = .231, p <.05). Moreover, there was
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not significant correlation between stress and inhibition (r = .064, p > .05). There was
no significant correlation between stress and cognitive flexibility (r = -.149, p > .05).

COVID-19 anxiety was positively and significantly correlated with attentional
bias (r=.372, p <.01). Inhibition (r =.172, p <.05) was also positively correlated with
coronavirus anxiety. On the contrary, there was no significant correlation between
coronavirus anxiety and cognitive flexibility (r = -.128, p > .05).

Similarly, attentional bias was positively and significantly correlated with
inhibition (r = .452, p <.01). There was no significant correlation between attentional
bias and cognitive flexibility (r =.024, p <.05). Moreover, there was negative and not

significant correlation between inhibition and cognitive flexibility (r = -.066, p > .05).

3.4. FINDINGS REGARDING MEAN COMPARISONS BETWEEN GROUPS
Independent sample t-test was conducted to find out whether the attentional

bias, inhibition and cognitive flexibility scores of participants differ according to their

sleep quality and depression, anxiety, and stress levels. Bonferroni correction was

made by dividing the critical P value (a) by the number of comparisons made

(Napierala 2012).

3.4.1. Results of T- test for Sleep Quality Groups

As presented in Table 5, results indicated that inhibitory control differed
significantly according to participants’ sleep quality scores which a total score above
5 indicated poor sleep quality and 5 and below indicated high sleep quality. Compared
to participants with poor sleep quality (M = 5.22, SD = 3.78), participants with high
sleep quality (M = 3.20, SD = 3.20), showed greater inhibitory control (#95.837) = -
2.86, p= .005). Additionally, there was no significant effect for attentional bias
(#(90.588) = -2.29, p = .025). Moreover, participants with poor sleep quality (M =
154, SD = .251) showed higher attentional bias scores than high sleep quality (M =
.59, 8D = .158). Furthermore, although those with high sleep quality (M=
469.75, SD = 236.83) scored higher inhibition than those with poor sleep quality (M =
446.38, SD = 259.69), there was no significant effect for cognitive flexibility (#96) =
461 p = .646).
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Table 5. Differences Between Participants with High and Low Sleep Quality

t Test
Sleep _
Quality N x SD t df p
High 44 .059 158
Attentional Bias -2.285 90.588 .025

Low 54 154 251

High 44 3.20 3.203
Inhibition -2.860 95.837 .005**
Low 54 5.22 3.780

High 44 469.754 236.830
Cognitive Flexibility 461 96 .646
Low 54 446.380 259.691

COVID-19 Anxiety High 44 1.55 2654 332 96 022

Low 54 2.87 2.908

Note. *p<.01, **p<.00

COVID-19 anxiety scores were not differed significantly according to
participants’ sleep quality. Compared to participants with high sleep quality (M =
1.09, SD = 2.13), participants with poor sleep quality (M = 2.85, SD = 3.00), showed
greater COVID-19 anxiety (#(96) = -3.33, p = .001). The results of the comparison of
the COVID-19 anxiety scores of the participants with high and low sleep quality are

shown in Table 6.

3.4.2. Results of Independent Samples T- Test for Depression, Anxiety and
Stress Groups

Additionally, an independent-samples t-test was conducted to compare sleep
quality for depression in normal and clinical emotional states (above cut-off level). A
range of 0-9 for depression, 0-7 for anxiety and 0-14 for stress is considered normal.
Scores above these ranges indicate the clinical emotional states (Lovibond and

Lovibond 1995: 335). There was a significant difference on sleep quality in the normal
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depression scores (M =5.37, SD =2.91) and clinical emotional state depression scores
(M =17.46,SD = 3.08); (¢(96) = -3.39 p = .01). Also there was significant difference
for daytime sleepiness (#96) = -2.48 p = .015). In other words, participants with
clinical emotional state scores (M = 9.41, SD = 4.18) show higher daytime sleepiness
scores than normal depression scores (M = 7.42, SD = 3.66).

There was no significant effect for attentional bias (#(96) = -1.68 p = .29). Although,
participants with clinical emotional state depression score (M =.141, SD = .286) show
greater bias than normal depression scores (M = .092, SD = .160). Clinical emotional
state depression levels (M = 4.51, SD = 3.74) and normal depression levels (M =
4.19, SD = 3.63) participants’ inhibitory control scores did not differed significantly
(#(96) = -.431 p= .67). Additionally, cognitive flexibility was also not differed
significantly (#96) = .963 p= .34). Participants with clinical emotional state
depression scores (M = 427.09, SD = 257.57) show greater cognitive flexibility than
normal depression scores (M = 476.55, SD = 242.86)
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Table 6. Differences between Depression Score Levels

t Test
Depression -
level N x S t df P
Normal 59 5.37 2.918
Sleep Quality Clinical -3.394 96 .001%*
Emotional 39 7.46 3.077
States
Normal 59 7.42 3.663
Daytime Sleepiness Clinical -2.484 96 .015
Emotional 39 9.41 4.178
States
Normal 59 .092 .159
Attentional Bias Clinical -958 53.790 342
Emotional 39 .140 285
States
Normal 59 4.19 3.627
Inhibition Clinical -431 96 .668
Emotional 39 4.51 3.741
States
Normal 59 476.554 242.859
Cognitive Flexibility Clinical .963 96 338
Emotional 39 427.092 257.570
States

Note. *p<.01, **p<.00

Findings indicated that there was significant difference for sleep quality (#(96)
=-4.38, p <.00) between participants with clinical emotional state anxiety levels (M =
7.53, SD = 3.20) and normal anxiety level (M =4.98, SD = 2.56). However, there was
insignificant difference for daytime sleepiness #96) = -3.73 p< .00 between
participants with clinical emotional state anxiety levels (M= 9.68, SD = 3.91) and
normal anxiety level (M= 6.86, SD = 3.57). Although, participants with clinical
emotional state anxiety levels (M = .157, SD = .273) showed greater attentional bias
than participants with normal anxiety level (M = .070, SD = .143). There was no
significant difference for attentional bias (#(96) =-1.96, p =.054). Moreover, there was
no significant difference for inhibitory control (#(96) = -.39,p= .70) between
participants with clinical emotional state anxiety levels (M = 4.47, SD = 3.03) and
normal anxiety level (M= 4.18, SD = 4.180). Finally, there was no significant
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difference for cognitive flexibility (#(96) = .350, p = .727) between participants with

clinical emotional state anxiety levels (M = 447.66, SD = 252.85) and normal anxiety

level (M =465.36, SD = 247.01).

Table 7. Differences Between Anxiety Score Levels

t Test
Anxiety . _
level N % SD t df p
Normal 51 4.98 2.557
Sleep Quality Clinical -4.341 88.092 .000**
Emotional 47 7.53 3.195
States
Normal 51 6.86 3.567
Sleepiness Clinical -3.730 96 .000**
Emotional 47 9.68 3913
States
Normal 51 .069 142
Attentional Bias -1.963 68.125 .054
Clinical
Emotional 47 157 272
States
Normal 51 4.18 4.180
Inhibition Clinical -.393 96 .695
Emotional 47 4.47 3.028
States
Normal 51 480917 465.355
Fclog?ﬁ.vte Clinical 350 96 727
exIbty Emotional 47 445211 447.664
States

Note. *p<.01, **p<.00
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Results indicated that there was significant difference for sleep quality (#(96) =
-3.92, p < .00) between participants with higher stress levels (M = 7.34, SD = 3.13)
and normal stress level (M = 5.02, SD = 2.71). There was insignificant difference for
daytime sleepiness (#(96) = -2.30, p = .02) between participants with higher stress
levels (M =9.10, SD = 4.13) and normal stress level (M = 7.29, SD = 3.63). Similarly,
there was insignificant difference for attentional bias (#(96) = -2.38, p = .020) between
participants with higher stress levels (M = .161, SD = .274) and normal stress level
(M = .060, SD = .121). Moreover, there was no significant difference for inhibitory
control (#96) = -.18, p = .86) between participants with higher stress levels (M =
4.38, SD = 3.42) and normal stress level (M = 4.25, SD = 3.93). Finally there was no
there was no significant difference for cognitive flexibility (#96) = .621, p = .536)
between participants with higher stress levels (M = 441.53, SD = 258.22) and normal
stress level (M =472.53, SD = 240.04).
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Table 8. Differences Between Stress Score Levels

t Test
it“’sf N % SD
eve t df p
Normal 48 5.02 2.709
Sleep Quality Clinical -3.917 96 .000%**
Emotional 50 7.34 3.127
States
Normal 48 7.29 3.632
Sleepiness Clinical -2.299 96 .024
Emotional 50 9.10 4.127
States
Normal 48 .060 121
Attentional Bias Clinical -2.377 68.030 .020
Emotional 50 .161 274
States
Normal 48 4.25 3.928
Inhibitory Control Clinical -175 96 .861
Emotional 50 4.38 3.416
States
Normal 48 4727'84 240.035
Cognitive Flexibility Clinical 621 96 .536
Emotional 50 441.53 258.224
2
States

Note. *p<.01, **p<.00

3.4.2. Results of T test for COVID-19 Status Groups

Table 10 represents that t test results of participants according to their COVID-

19 status. indicated that there was significant difference for sleep quality (#(96) = -
2.65, p < .05) between participants who had COVID-19 (M = 7.09, SD = 3.21) and
who had not COVID-19 (M= 5.02, SD = 2.90). However, there was no significant

difference for attentional bias (#(96)

-1.68, p = .097) between participants who had

COVID-19 (M = .15, SD = .20) and who had not COVID-19 (M = .08, SD = .23).
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Table 9. Differences of COVID-19 Status

t Test
COVID-
19 N X S
Status t df P
Yes 45 7.09 3.211
Sleep Quality -2.650 96 .009*
No 53 545 2.899
Yes 45 .15 201
Attentional Bias -1.677 96 .097
No 53 .08 229

Note. *p<.01, **p<.00

3.5. HYPOTHESIS TESTING

3.5.1. Results of Linear Regression Analyses of Variables

In line with the hypotheses of the research, firstly, a bivariate correlation

analysis was performed to determine whether depression, anxiety, stress, COVID-19

anxiety, attentional bias, and executive functions are associated with poor sleep

characteristics. It was not necessary to test for the presence of multicollinearity as the

independent variables were not significantly correlated. Therefore, simple linear

regression analysis was performed to examine the relationships between the variables

that were found to be related as a result of the correlation analysis.
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Table 10. Predicting the Role of Attentional Bias on Inhibition

Variable B SE Beta(B) ¢ p R? F
Constant 3.47 .37 9.316 .000 21 24.716%**
AttentionalBias 7.57 1.52 45 4972 .000

Note. ***p <.001, Dependent variable: Inhibition

A simple linear regression analysis was performed to determine how much
attentional bias affected inhibition. Pearson correlation analysis results showed that
there is a high level of positive and significant relationship between variables § = .45,
#(96) = 9.32, p <.001. According to the results of the regression analysis, the model
was found significant F(1, 96) = 24.716, p < .001, with an R? of . 205. In other words,
21% of inhibition can be explained by attentional bias. Results of the regression

analysis was presented in Table 8.

Table 11. Predicting the Role of Inhibition on Poor Sleep Quality

Variable B SE Beta(B) t p R? F
Constant 5.25 48 10.981 .000 .06 6.865%**
Inhibition .22 .09 .26 2.620 .010

Note. ***p < .001, Dependent variable: Poor Sleep Quality

Furthermore, another simple linear regression was calculated to predict sleep
quality based on inhibition, f = .26, #(96) = 10.98, p < .001. A significant regression
equation was found F(1,96) = 6.865, p < .05, with an R? of .067. Table 9 presents the

regression analysis's findings.
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Table 12. Predicting the Role of Attentional Bias on Coronavirus Anxiety

Variable B SE Beta(B) ¢ p R? F
Constant 1.73 .30 5.708 .000 .14 15.450%**
AttentionalBias 4.88 1024. 37 3.931 .000

Note. ***p <.001, Dependent variable: COVID-19 Anxiety

Table 10 indicates a simple linear regression analysis which used to test if the
attentional bias significantly predicted participants' ratings of COVID-19 anxiety. The
results of the regression analysis represents the attentional bias explained 13.9% of the
variance (R*> = .139, F(1, 96) = 9.038, p < .05). It was found that attentional bias
significantly predicted coronavirus anxiety (f =.37 #96) = 5.71, p <.001).

Table 13. Predicting the Role of COVID-19 Anxiety on Poor Sleep Quality

Variable B SE Beta(B) ¢ p R? F
Constant 5.47 .39 14.023 .000 .09 9.038***
COVID-19 .32 A1 .29 3.006 .003

Anxiety

Note. ***p < .001, Dependent variable: Poor Sleep Quality

As presented in Table 13 coronavirus anxiety depending on sleep quality was
predicted using a simple linear regression analysis,  =.29, #(96) = 14.02, p <.001. A
significant regression equation was found F(1,96) = 9.038, p < .05, with an R? of .086.
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3.5.2. Result of Mediation Analysis

Hayes’s PROCESS Model 4 (2018) was used in order to examine mediating
role of disinhibition on the relationship between attentional bias and sleep quality. 95%
confidence interval and 5000 bootstrapping was taken into consideration. Confidence
intervals were expected to not include zero for paths to be considered significant. The
results showed that attentional bias was significantly associated with disinhibition (B=
7.57, %95 CI [4.55, 10.60], SE = 1.52, p = .00). Disinhibition was significantly
associated with sleep quality (B= .26, %95 CI [.07, .45], SE= .10, p =.00). The total
effect of attentional bias on sleep quality was insignificant (B= .56, %95 CI [-2.34,
3.47], SE=1.47, p =.70), and the direct effect of attentional bias on sleep quality was
also insignificant (B= -1.40, %95 CI [-4.56, 1.75], SE= 1.59, p = .38). The indirect
effect of inhibition on the relationship between attentional bias and sleep quality was

significant (indirect effect= 1.97, SE= .94, %95 CI [.56, 4.17]).

Disinhibition
7.57 (1.52)** 26 (10)**=
_ N
Attentional C_56(147) ________________________ Poor Sleep
Bias Quality
c'=-1.40 (1.59)

Figure 1. Simple Mediation Model for Disinhibition.

The findings indicated that attentional bias was not significantly associated
with cognitive flexibility (B=27.21, %95 CI [-203.35, 257.77], SE = 116.15, p = .82).
Cognitive flexibility was not significantly associated with poor sleep quality (B= -00.
%95 CI [-.004, .001], SE= .00, p =.56). The total effect of attentional bias on sleep
quality was insignificant (B= .56, %95 CI [-2.34, 3.47], SE= 1.47, p =.70) and the
direct effect of attentional bias of attentional bias on sleep quality was not significant

(B=.60, %95 CI [-2.31, 3.51], SE=1.47, p = .68). The indirect effect of inhibition on
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the relationship between attentional bias and sleep quality was also not significant
(indirect effect= -.04, SE= .25, %95 CI [-.47, .57]).

The results showed that attentional bias was significantly associated with
COVID-19 Anxiety (B= 4.87, %95 CI [2.41, 7.34], SE = 1.24, p = .00). COVID-19
Anxiety was significantly associated with poor sleep quality (B= .36, %95 CI [.13,
58], SE= .12, p =.00). The total effect of attentional bias on poor sleep quality was
insignificant (B= .56, %95 CI [-2.34, 3.47], SE=1.47, p =.70), and the direct effect of
attentional bias on poor sleep quality was also insignificant (B=-1.17, %95 CI [-4.17,
1.84], SE=1.51, p = .44). The indirect effect of COVID-19 Anxiety on the relationship
between attentional bias and sleep quality was significant (indirect effect= 1.73, SE=

.76, %95 CI1 [.50, 3.49]).

COVID-19
Anxiety
4.87 (1.24)%** 36 (g
Attentional |/ C :56(147) __________________________ Poor Sleep
Bias Quality
c'=-1.17 (1.51)

Figure 2. Simple Mediation Model for COVID-19 Anxiety.

The results showed that attentional bias was significantly associated with both
disinhibition (B= 7.57, %95 CI [4.55, 10.60], SE = 1.52, p = .00) and COVID-19
Anxiety (B=4.87, %95 CI [2.41, 7.34], SE = 1.24, p = .00). Disinhibition (B= .26,
%95 CI [.08, .44], SE= .09, p =.00) was significantly associated with poor sleep
quality, COVID-19 Anxiety was also significantly associated with poor sleep quality
(B= .35, %95 CI [.13, .58], SE= .11, p= .00). The total effect of attentional bias on
poor sleep quality was insignificant (B= .56, %95 CI [-2.34, 3.47], SE=1.47, p =.70),
and the direct effect of attentional bias on poor sleep quality was also insignificant (B=

-3.12, %95 CI [-6.32, .08], SE= 1.61, p = .06). The indirect effect of disinhibition on
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the association between attentional bias and poor sleep quality was significant (indirect
effect= 1.96, SE= .89, %95 CI [.64, 4.09]). Also, the indirect effect of COVID-19
anxiety on the association between attentional bias and poor sleep quality was
significant (indirect effect=1.72, %95 CI [.56, 3.27], SE=.69). Hence, the total indirect
effect was also significant (indirect effect= 3.68, %95 CI [1.72, 6.18], SE= 1.15).

COVID-19
Anxiety
4.87 (1.24)F% 35 (1=
Attentional [/ C:56(147) _____________________ s|  Poor Sleep
Bias 1 Quality
¢l=-3.12 (1.61)
7.57 (1.52)%** 26 (.09)**=

Disinhibition

Figure 3. Results of Multiple Mediator Model.
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CHAPTER 1V

DISCUSSION

4.1. INTRODUCTION

In this section, the findings related to the proposed models and hypotheses will
be examined within the framework of the current literature. In other words, findings
on the relationship between attentional bias and sleep characteristics, and the effect of
executive functions and psychological distress on this process will be presented. Then,
the limitations of the study and suggestions for future studies will be presented.
Finally, the contributions and implications of the research will be shared.

In the study, the effects of changes in executive functions and attentional bias
on sleep characteristics due to the psychological distress experienced by healthy adults
in the COVID-19 period were examined. In addition, the relationships between
executive functions, sleep characteristics, and psychological distress scores were
investigated.

The findings obtained from the research were handled and evaluated in four
stages. First, the correlation findings on sleep characteristics, psychological distress
sub-dimensions, executive functions and attentional bias tasks were evaluated in the
context of the relevant literature. Secondly, the findings of the t-test analysis were
evaluated according to the sleep quality, depression, anxiety, and stress levels of the
participants. Thirdly, the result of the linear regression analyzes of the variables are
discussed in the light of the relevant literature. Finally, the mediation analysis result is

discussed and discussed.
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4.2. EVALUATION OF THE CORRELATION FINDINGS IN THE
CONTEXT OF THE RELEVANT LITERATURE

Although not hypothesized in the current study, it was assumed that poor sleep
characteristics would be reported at a higher rate than in the pre-COVID-19 period.
Overall, this research reveals that majority of a sample of healthy Turkish people had
poor sleep quality during the COVID-19 period (Demir et al. 2015: 306). The data
obtained from 7,236 volunteer participants in the study conducted by Huang and Zhao
(2020: 5) during the COVID-19 period shows that 35.1% of the participants reported
generalized anxiety disorder and 20.1% reported depressive symptoms. When
compared with the previous literature, these rates were higher than the pre-COVID-19
pandemic period (Kocalevent et al. 2013: 552; Hinz et al. 2017: 340). When the
previous studies evaluating sleep characteristics in our country were examined, it was
seen that there were differences in sleep characteristics between pre-COVID-19 and
COVID-19 period. For instance, in the study conducted before COVID-19 pandemic,
with a sample of 5521 subjects representing the adult population of Turkey, 15.3% of
the participants reported insomnia and 5.4% reported excessive daytime sleepiness
(Demir et al. 2015: 306). However, in a study conducted in Istanbul in which 352
people participated during the COVID-19 pandemic period, depression, anxiety, and
sleep quality of the participants were evaluated. Beck Depression index (BDI) and
Beck Anxiety index (BAI) and Pittsburgh Sleep Quality index (PSQI) were used as
assessment tools. Results showed that 69.5% of the participants had report poor sleep
quality, 18.5% struggled with depression and 24.6% with anxiety (Kabeloglu and Giil
2021:99). The results obtained in the current study show that poor sleep characteristics
is reported at a higher rate than in the pre-COVID-19 period as assumed. This finding
seems to be consistent with previous literature findings that when contagious
infectious illnesses expand over the globe, the prevalence of mental problems
including depression, anxiety, and sleep problems rises (Kabeloglu and Giil 2021:
101).

Supporting findings have been obtained for Hypothesis 1, which suggests that
there will be a positive relationship between poor sleep characteristics and indicators
of psychological distress such as depression, anxiety, stress, and COVID-19 anxiety.
First, consistent with Hypothesis 1a, the association between poor sleep quality and
depression, anxiety, stress, and COVID-19 anxiety appear to be positive and

significant. In other words, participants with poor sleep quality were found to have
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higher levels of depression, anxiety, stress, and COVID-19 anxiety. The relevant
literature reveals that there is a deep-rooted link between sleep problems and
psychological distress (Woods and Scott 2016: 45; Hyun et al. 2021: 54; Goldstein and
Walker 2014: 679). Stress, anxiety, and depression may all be brought on by not
getting enough sleep, and they might all worsen as well (Goldstein and Walker 2014:
679). On the other hand, these mental health issues might also cause sleep disturbances
(Kahn et al. 2013: 221). In a study of 2291 participants, 57.1% of participants reported
poor sleep quality, 32.1% high anxiety, 41.8% high distress, and 7.6% PTSD
symptomatology associated with COVID-19 (Casagrande et al. 2020: 12). Consistent
with Hypothesis 1b, the current study shows that the association between daytime
sleepiness and depression, anxiety, stress, and COVID-19 anxiety is positive and
significant. In a study of 64 healthy young adults, participants who reported higher
levels of daytime sleepiness reported higher levels of depressive symptoms (Campos-
Morales et al. 2005: 10).

Complex results have been obtained regarding Hypothesis 2, which suggests a
positive relationship between sleep characteristics and executive functions. Reviewed
literature indicted that the nervous systems of the prefrontal cortex (PFC), which is
engaged in executive processes, are particularly sensitive to sleep deprivation
(Couyoumdjian et al. 2010: 66). Moreover, it is known that poor sleep quality has been
linked to disinhibition, a cognitive process that involves the capacity to regulate or
repress thoughts, behaviors, or reactions (Zeigler-Hill and Shackelford 2020).
Schapkin and colleagues (2006: 696) proposed that the inhibitory control-related go/no
go task would be more impacted because executive tasks are more susceptible to sleep
disruptions than non-executive tasks. Despite the fact that research had no discernible
impact on performance, it was found that the inhibitory function had decreased over
the day. In the line with reviewed literature Hypothesis 2a was supported by current
study results. However, Hypothesis 2d, which suggested that daytime sleepiness would
be negatively correlated with inhibitory control, was not supported. Although,
previous studies have reported that increased levels of daytime sleepiness are
associated with lower performance on measures of executive functioning (Anderson
et al. 2009: 701). However, similar with our findings, Fueggle (2018: 1) did not find a

direct relationship between measures of daytime sleepiness and inhibition in his study.
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He suggests that increased levels of daytime sleepiness are not directly related to
cognitive control difficulties.

The evidence suggest that sleep deprivation has a detrimental impact on
people's capacity to change their behavior rapidly and adaptably in response to shifting
environmental demands. Couyoumdjian and colleagues' study (2010: 68), which
included 118 university students, participants were randomly assigned to sleep and
sleep deprivation groups to test task switching paradigm. The results demonstrated that
insufficient sleep reduced task switching accuracy as well as speed. Additionally,
participants with sleep deprivation were observed to exhibit greater rates of error and
higher task switch costs when compared to sleep group. In our study, we predicted that
sleep quality would be positively associated with cognitive flexibility in Hypothesis
2b, and daytime sleepiness negatively associated with cognitive flexibility in
Hypothesis 2e. However, our results did not support this hypothesis. Specifically, we
found no significant relationship between both sleep quality and daytime sleepiness
and cognitive flexibility. Harrison and Horne’s (2000: 236) study revealed that sleep
deprived participants have normal reaction times in dull tasks such as reaction time,
and even after sleep deprivation, they make compensatory efforts to overcome
sleepiness. Similarly, another study shows that participants maintained their
performance better on more complex tasks after sleep deprivation (Chee and Choo
2004: 4560).

The functioning of the executive functions of the brain, which include mental
processes like attention, working memory, problem-solving, and decision-making, is
linked to depression, anxiety, and stress (Shields et al. 2016: 651). According to
research, people with depression and anxiety frequently struggle with attention and
working memory, which can make it challenging for them to complete daily activities
and reach conclusions (Keller et al. 2019: 9). In the line with reviewed literature, it is
known that rumination and trouble in controlling unpleasant thoughts are symptoms
of depression (DeGutis et al. 2015: 345), stress can pose a challenge to control
impulsivity and aggressive attitude, while anxiety can make it difficult to prevent fear
and anxiety (Edwards et al. 2017: 674). However, other studies indicate that the
association between depression, anxiety, and stress and inhibitory control might be
bidirectional, indicating that the absence of inhibitory control can also play a role in

the onset and persistence of these disorders (Hasher and Zacks 1979: 356).
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Additionally, as these circumstances may result in alterations to the function and
structure of the brain that might worsen the inhibitory control (DeGutis et al. 2015:
345), it is hypothesized depression, anxiety and stress are negatively associated with
inhibitory control and cognitive flexibility in Hypothesis 3a. However, this hypothesis
not supported in current study. In a study conducted during the COVID-19 pandemic,
participants reported higher-than-anticipated psychological distress (O’Connor et al.
2022: 683). Similar with our results, no significant relationship was found between
executive functions, including working memory and inhibitory control, and
psychological distress. Mirowsky and Ross (2017) stated that cognitive problems are
distinctly separate from emotional issues like anxiety and depression according to
psychiatric diagnostic models.

Reduced cognitive flexibility, which means the capacity to adapt to changing
circumstances, think creatively, and generate novel ideas, has been linked to
depression, anxiety, and stress. According to studies, people who struggle with anxiety
and depression find it harder to move between activities and are less able to filter out
extraneous information. Additionally, it has been discovered that stress has a
detrimental impact on cognitive flexibility, with high stress levels resulting in a
reduced capacity to move between activities and a heightened difficulty in filtering out
unnecessary information. It is crucial to remember that these relationships are
complicated and that various circumstances may have varied effects on cognitive
flexibility. Cognitive flexibility may also influence mood and stress levels. In a study
of 477 university students, measures of anxiety, depression, impulsivity, and cognitive
flexibility were taken. The results show that higher anxiety and depression scores are
associated with lower cognitive flexibility scores and higher levels of impulsivity (Yu
et al. 2020: 33). Therefore, in hypothesis 3b, it is expected that depression, anxiety and
stress are negatively associated with cognitive flexibility. However, it is not supported.
In a study that aimed to compare cognitive flexibility abilities, stress and anxiety
among athletes, results show that better cognitive performances are negatively related
to stress and anxiety. Researchers suggest that cognitive flexibility will improve
human performance by modulating anxiety and stress during competition (Han et al.
2011: 221).

The propensity for attention to be drawn more strongly to certain stimuli or

ideas than to others is known as attentional bias. Poor sleep quality was linked to a
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higher risk of attentional bias to negative stimuli, whereas excellent sleep quality was
linked to a lower risk of attentional bias to negative stimuli and a higher capacity for
task-focused attention. There are several things that might make people sleepy
throughout the day, including poor quality of sleep, sleep disorders, and some
medications (Pagel 2009: 391). In studies using the dot-probe task as the attentional
bias paradigm, the absolute value of the participants' attentional bias scores is taken,
and higher values indicate stronger effects for negative stimulus or avoidance of
negative stimulus (Vervoort et al. 2021: 644512). Therefore, sleep quality was
expected to be negatively associated with attentional bias in Hypothesis 2¢ and
daytime sleepiness was expected to be negatively associated with attentional bias in
Hypothesis 2f. However, our hypotheses were not supported.

In the current study, Hypothesis 3¢ was supported, which suggested that
coronavirus anxiety would be positively associated with attentional bias. Previous
studies also show that coronavirus anxiety is positively associated with attentional

bias, consistent with the findings of the current study (Albery et al. 2021: 1367).

4.3. EVALUATION GROUP COMPARISONS IN THE CONTEXT OF
RELEVANT LITERATURE

The data obtained in this study show that sleep quality differs according to
depression, anxiety and stress symptom levels, similar to previous studies. Cellini and
his colleagues (2020: 13074) investigated the effects of restraint measures on 1310
Italian participants' daily habits, such as sleep-wake rhythms and digital media use in
COVID-19 period. As we predicted in Hypothesis lc, the results of the study found
that the sleep quality was worse in people with higher levels of depression, anxiety
and stress symptomatology.

Previous studies suggest that depression has important effects on executive
functions. Almondes and colleagues (2016: 1547) showed that individuals without
depression had 68.4% higher motor programming scores, 3 times higher inhibitory
control scores, and 3 times higher working memory scores than individuals with
depression. As a result of the current study, it was observed that depression scores did
not differ for cognitive flexibility, inhibition, and attentional bias. This proves that the

subjects of the current study were healthy individuals who were not depressed.
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In addition, the result of the current study indicated that the sleep quality of the
participants differed according to the level of depression. In a study, daytime
sleepiness, sleep quality, and depression were evaluated in two groups, shift workers
and day shift workers only (Alhifzi et al. 2018: 19). Results showed that there was a
significant increase in daytime sleepiness and poor sleep quality in people working in
a shift working system, and there is a strong relationship between poor sleep quality
and depression as we found in the current study.

Excessive concern and fear are characteristics of anxiety, which makes it
challenging to control feelings and thoughts (Emmelkamp and Ehring 2014: 11).
According to research, anxiety makes it harder for people to suppress their worries,
and the level of anxiety is correlated with executive dysfunction (Eysenck 1985: 580).
O'Rourke and colleagues (2020: 220) examined EF, coping and anxiety in their study.
The results showed that both EF deficit and disengagement coping strategies are
associated with increased anxiety. In addition, it has been shown that strong coping
skills can moderate the relationship between EF and anxiety. Coping skills were not
examined in the current study, coping skills may also be considered in future studies.
However, there is some evidence that consistent with current results which indicates
there was no difference in the executive functions and attentional bias experienced by
participants with both normal anxiety level and clinical emotional states. For example,
twenty-nine healthy participants took part in a functional magnetic resonance imaging
(fMRI) research by Fales, Becerril, Luking, and Barch (2010: 204) to investigate the
effects of anxiety on cognitive functioning in the context of emotional distractions.
The findings revealed that performance or brain activity were not significantly
changed by anxiety.

Stress is linked to the inability to restrain an impulsive or aggressive attitude
(Lazarus 1991: 149). According to research, stress can make it harder to control
impulsive and violent behavior, and the amount of difficulty controlling these
behaviors is correlated with the level of stress (Selye 1976: 123). Field and Powell
(2007: 562) studied the effects of stress on alcohol craving and attentional bias for
alcohol-related cues in their study with 44 heavy social drinker participants. The
results indicated that participants showed significant attentional bias in cues about
alcohol acting as a stressor. However, in the current study found that there was no

difference in attentional bias scores experienced by both normal stress level and
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clinical emotional states toward COVID-19 related visuals. Moreover, research
indicates stress may negatively affect the cognitive functions (McEwen and Sapolsky
1995: 209). Fabio, Picciotto and Capri (2022: 7559) studied the effects of stress on
executive functions and automatic processes in 88 healthy subjects aged 18-30 years.
Results showed that stress impairs cognitive flexibility, working memory, and verbal
fluency. However, this finding contrasts with our results which indicates inhibition
and cognitive flexibility did not differ according to scores of participants with normal
anxiety and clinical emotional states (mild to extreme severe level of anxiety).
Although it is not entirely clear whether stress affects working memory, inhibition,
and cognitive flexibility, some studies demonstrate that stress can increase inhibition
(Schwabe et al. 2013: 2324; Shields et al. 2015: 653).

Finally, it is hypothesized that the sleep quality and attentional bias scores will
differ between participants who infected with and without COVID-19 in Hypothesis
4. There are limited resources in the available literature regarding Hypothesis 4a which
predict that there will be difference of sleep quality of people with and without
COVID-19. Despite, the current findings are consistent with the limited research
conducted. In the study, which included 189 patients hospitalized for COVID-19,
mental health and sleep quality of patients requiring clinical intervention were
examined after the diagnosis of COVID-19. According to the findings, 54% of the
individuals experienced poor sleep quality (Akinct and Basar 2021: 169).

In Hypothesis 4b, it was predicted that the attentional bias scores of the
participants would differ according to the COVID-19 status. Crivelli and her
colleagues (2021: 243) were examined the cognitive functions of participants who
survived COVID-19 without a history of cognitive impairment. Forty-five post-
COVID-19 patients and forty-five control participants underwent neuropsychological
assessment of cognitive domains such as memory, language, attention, executive
functions, and visuospatial skills. The results show that the impairments can be
detected predominantly in executive functions and attention and have a smaller effect
on memory and language. However, this finding is contrary with the findings of
Miskowiak and his friends (2021: 42) who noted that in terms of cognitive
impairments, hospital stays, total oxygen requirements, and a marker for the severity
of acute illness, there are no correlations between the severity of COVID-19 and

cognitive performance. These findings are consistent with the findings of the current
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study that the attentional bias scores of the participants did not differ according to the
COVID-19 status.

4.5. EVALUATION OF THE RESULTS OF THE LINEAR REGRESSION
ANALYZES OF THE VARIABLES IN THE CONTEXT OF THE RELEVANT
LITERATURE

In this study, attentional bias was found to predict inhibition. According to
studies, when under attention-seeking settings, those with high trait anxiety have
trouble focusing on both threat- and non-threat-related distractions (Fox 1994: 166).
For instance, if a person has a tendency to pay attention to unpleasant stimuli, they
may find it difficult to divert their attention from them and are more likely to
experience emotional discomfort or overload (Bar-Haim et al. 2010; Dennis-Tiwary et
al. 2019: 881). Additionally, attentional bias may reduce the efficiency of cognitive
control techniques like working memory, which may focus attention away from
distractions and toward pertinent information (McNally 2019: 11; Dennis-Tiwary et
al. 2019: 881). Inhibition and attentional bias are also associated because cognitive and
neurological mechanisms including attentional control networks and emotional control
systems affect both (Joormann 2004: 143).

Moreover, when the findings of the current research were examined; it was
observed that disinhibition predicts poor sleep quality. According to studies, those who
are more disinhibited have a great difficulty falling asleep, remaining asleep, and
getting enough restorative sleep (Marques et al. 2015: 220). This could be because
people with higher level of disinhibition are more prone to engage in activities that
impair sleep, such staying up late or taking coffee or alcohol right before bed
(Carskadon 1990: 6). Disinhibition can also cause stress or anxiety, which can impair
the quality of sleep (Shen et al. 2018: 2586). For instance, Ballesio, Ottaviani, and
Lombardo (2019: 672) looked at whether a sample of people with insomnia are more
likely to engage in rumination, the defining feature and persistent cause of insomnia.
The findings indicate that a tendency to consider the negative effects of sleeplessness
is connected to a difficulty to properly inhibit mental representations.

Another important finding of the study is attentional bias was predicted
COVID-19 anxiety. According to studies, those who are more prone to attentional bias

toward unfavorable information are more anxious about the COVID-19 (Albery et al.
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2021: 1367). This is due to the fact that they frequently concentrate on the harmful
effects of the virus, such as the incidence, fatalities, and financial costs (Li and Li
2022: 6). Feng and her colleagues (2022: 104168) sought to identify the cognitive
processes that predict anxiety and worry when people are exposed to various stressors.
According to the findings, interpretation bias accounts for the distinctive variation in
anxiety and worry and cognitive processes can predict changes in anxiety and worry
during stressful future situations.

One of the most important contributions of the current study is that COVID-19
anxiety predicts poor sleep quality. Correspondingly, reviewed literature revealed
similar findings. Research conducted in China during the COVID-19 epidemic found
that participants' anxiety symptoms grew the greatest, followed by depressive
symptoms and sleep disruptions (Huang and Zhao 2020: 5). Furthermore, Yelpaze
(2021: 47) in a study investigating the relationship of sleep problems with emotion
regulation and anxiety, it was reported that Covid-19 anxiety was a strong predictor of

poor sleep quality.

4.6. EVALUATION OF MEDIATION ANALYSIS RESULTS IN THE
CONTEXT OF RELEVANT LITERATURE

Reviewed literature indicated that emotional arousal is one way that attentional
bias toward COVID-19 cues might lead to disinhibition (McGeown 2021). Strong
emotional responses to COVID-19 stimuli, such as fear or worry, can enhance
impulsivity and reduce inhibitory control (Sadikovi¢ et al. 2020: 2133). For instance,
those who are worried about the pandemic may be more likely to act impulsively or
take risks in order to deal with their emotions (Naecem 2021: 377).

Furthermore, anxiety related to COVID-19 and disinhibition both alter the
body's stress response and may interfere with sleep. Stress causes the body to release
hormones like cortisol and adrenaline, which can interfere with a person's ability to
get to sleep and stay asleep. Moreover, Sympathetic activation can lead to an increase
in attentional bias, which is the propensity to focus more attention on some
environmental cues than others. This occurs as a result of sympathetic activation's
enhancement of the activity of the brain's attentional system, which focuses attention
on stimuli that may be dangerous (Bardeen and Daniel 2017: 73). With the production

of adrenaline, which has been demonstrated to improve the processing of emotionally
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relevant stimuli, sympathetic activation can increase attentional bias (Elzinga and
Bremner 2002: 3). Sympathetic nervous system engages and direct one’s attention to
the source of the sound, helping people to rapidly determine whether there is a threat
(Porges and Furman 2011: 110).

Also, by raising the activity of the locus coeruleus, a tiny brainstem region that is
important in controlling arousal and attention, sympathetic activation can also worsen
attentional bias (Unsworth and Robison 2017: 1286). The neurotransmitter
norepinephrine, which is released by the locus coeruleus, stimulates the brain's
attentional system and can heighten the salience of some stimuli (Berridge and
Waterhouse 2003: 35).

Therefore, one of the most important contributions of this study to the literature
is the fifth hypothesis which suggests the relationship of attentional bias with sleep
quality is mediated by Covid-19 anxiety and inhibition has been confirmed.
Sympathetic activation enhances the processing of emotionally charged inputs, which
can interfere with sleep, while also raising the release of norepinephrine and
adrenaline, which in turn raises the activity of the brain's attention system (Bardeen
and Daniel 2017: 74; Berridge and Waterhouse 2003: 33; Elzinga and Bremner 2002:
14). However, hypothesis 5b which the relationship of attentional bias with sleep
quality is mediated by cognitive flexibility were not supported. Studies indicated that
it might be less likely for attentional bias and cognitive flexibility to be associated
since they require different brain processes (Malinowski 2013). Additionally, it might
be challenging to compare the link between attentional bias and cognitive flexibility
since different measurement techniques may have varying sensitivities and restrictions
(Mogg and Bradley 2016: 79). Additionally, the task switching paradigm utilized in
this study to test cognitive flexibility seems to be difficult for all participants, and
research indicated that people tend to perform best when faced with difficult tasks
(Han et al. 2011: 221).

It was found that the attentional bias was not correlated with poor sleep quality.
The previous findings showed that people who meet the minimum criteria for insomnia
show attentional bias (Jones et al. 2005: 249). At this point, it seems extremely
important to emphasize that attentional bias was measured by bedroom objects (Jones
et al. 2005: 249), that’s why the previous findings are different from the current study

findings. In other words, the attentional bias which was measured among Covid-19
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related visuals is not correlated with sleep quality. On the other hand, attentional bias
was positively correlated with Covid-19 Anxiety. This result is congruent with
previous findings which showed the relationship between attentional bias and health
anxiety (Cannito et al. 2020: 7). Furthermore, the association between attentional bias
and anxiety was shown in the past (Clarke et al. 2020: 103751). It was also found that
the Covid-19 Anxiety has positively correlated with poor sleep quality in the current
study. The previous literature findings support the current study results with showing
the association between sleep quality and anxiety during Covid-19 (Chen et al. 2022:
527). When indirect effect is taken into consideration, it was found that Covid-19
Anxiety has an indirect effect between attentional bias and poor sleep quality. The
mediating role of anxiety was shown in the literature which include also sleep related
variables such as sleep wake quality (Fabbri et al. 2022: 172). Overall, attentional bias
of individuals is associated with their Covid-19 Anxiety. Therefore, it can be argued
that regulating Covid-19 Anxiety may be effective in preventing poor sleep quality.
Another hypothesis of the current study which was about the relationship
between attentional bias and poor sleep quality and the indirect effect of inhibitory
control between these variables was supported. As it mentioned above the relationship
between attentional bias and poor sleep quality was not significantly correlated. On
the other hand, attentional bias was significantly and positively correlated with
disinhibition. The previous findings were consistent with the current study results
which showed that attentional bias variability negatively correlated with inhibitory
attention control (Clarke et al. 2020: 103751). Furthermore, the current study showed
that disinhibition was significantly and positively correlated with poor sleep quality.
This finding was supported previous literature which showed that sleep quality was
significantly associated with inhibitory control performance (Li et al. 2021: 664). Also,
sleep deprivation was correlated with low inhibition (Anderson and Platten 2011: 463).
The indirect effect of disinhibition between attentional bias and poor sleep quality was
significant. Consistently, the indirect effect of inhibition was shown in the current
literature among diverse variables (Da Silva et al. 2022: 113966). As a result,
attentional bias seems to be associated with disinhibition, and disinhibition can be

resulted in poor sleep quality.
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4.7. LIMITATIONS, CONCLUSION, AND SUGGESTIONS FOR FUTURE
RESEARCH

The results of this study led to the conclusion that the relationship of attentional
bias with sleep quality is mediated by Covid-19 anxiety and disinhibition. Moreover,
the participants' sleep characteristics scores, as sleep quality and daytime sleepiness,
differed according to depression, anxiety, and stress scores. In addition, cognitive
flexibility was not correlated with sleep characteristics and depression, anxiety, and
stress scores of participants. Inhibitory control was correlated with sleep quality and
attentional bias. Additionally, COVID-19 anxiety was correlated with attentional bias.
However, while the sleep quality scores of the participants differed according to the
COVID-19 status, the attentional bias scores did not.

The current study has many limitations and strengths. It fills the gap arising
from the absence of a study in the literature exploring the relationship between sleep
quality, executive functions, and attentional bias during Covid-19 pandemic among
healthy adult subjects. A possible reason for the lack of support in some hypotheses
might be due to the sample size of our study. In future studies, it might be useful to
study with a larger sample group. In addition, the task switching task used to measure
cognitive flexibility was not distinctive as it was challenging for all participants. In
addition, some studies indicate that task switching does not measure pure cognitive
flexibility process and is also effective in memory and inhibition processes (Miguel
2012). Similar study might be conducted in the future by using a different task
switching paradigm. In addition, information on executive function and sleep
characteristics of the participants in the pre-COVID-19 period is not available.
Participants might have some impairments in executive function and sleep
characteristics prior to the COVID-19 period. Additionally, our measure of sleep
quality may not have been sensitive enough to capture individual differences in sleep
quality.

Health systems administrators concentrate testing, preventing spreading, and
providing patient care during the acute phase of the epidemic, but it's important to
remember that patients' psychological needs as well (Cullen et al. 2020: 311). As seen
in the current study, the urgent determination of psychological interventions in cases

such as infectious epidemics is of critical importance in terms of protecting the
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psychological health of the public and not causing problems such as sleep problems

and executive dysfunction brought about by the deterioration of psychological health.
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APPENDIX B
THE STUDY SURVEY
COVID-19 Pandemisi Sirasinda Dikkat Yanlihg ve Yonetici Islev
Bozuklugunun Saghkh Yetiskinlerin Uyku Ozellikleri Uzerindeki Etkisi
Bilgilendirilmis Onam Formu
Degerli Katilimci,

Arastirmaya katilmay1 kabul etmeden Once, liitfen arastirma ile ilgili asagida bulunan
bilgileri dikkatlice okumak i¢in birka¢ dakikanizi ayirimiz. Arastirma ile ilgili herhangi bir
sorunuz olursa veya arastirmanin amacina yonelik verilen bilgiler disinda daha fazla bilgiye
ihtiya¢ duyarsaniz aragtirmaciya onceden sorabilir ya da asagida iletisim bilgileri olan
arastirmaciyla iletigim kurabilirsiniz.

Bu ¢alisma Psk. Aleyna Nur Uste tarafindan Dr. Naksidil Yazihan denetimi altinda
yiriitiilmektedir. Calismanin amaci, COVID-19 pandemisi sirasinda saglikli yetiskinlerin
uyku kalitesi, yiiriitlicii islevler ve dikkat yanlilig1 arasindaki iliskiyi aragtirmaktir. Calismaya
gelmeden en az bir saat onceden kafeinli yiyecek ve icecekleri tiiketimini sonlandirmig
olmaniz gerekmekte. Calismada ilk olarak anketleri doldurmaniz beklenmektedir. Daha sonra
ise dikkatte yanlilik ve yiiriitiicii islevler hakkinda veri elde edilmesi i¢in bilgisayar gorevleri
kullanilacaktir. Calisma yaklasik 50 dakika siirecektir.

Anket ve bilgisayar gorevi, katilimcilarda rahatsizlik yaratabilecek sorular
icermemektedir. Calismaya katiliminiz zorunlu degildir ve katilmayi reddetme hakkina
sahipsiniz. Calismadan, istediginiz bir anda, agiklama yapmaksizin ¢ekilme hakkina
sahipsiniz. Cevaplarimiz kesinlikle gizlilikle korunacak ve sadece arastirmacilar tarafindan
degerlendirilecektir; elde edilen veriler bilimsel amagclarla kullanilacaktir.
BILGILENDIRILMIS ONAY FORMU
Arastirma Danismaninin Adi: Naksidil YAZIHAN, nyazihan@cankaya.edu.tr
Arastirmacilarin Adlari: Aleyna Nur USTE, aleynaustee@gmail.com

Her ifadeye katildiginizi belirtmek i¢in liitfen yanda bulunan kutulari isaretleriniz.

1. Bilgileri okuyup anladigimi ve soru sorma firsatimin oldugunu onayliyorum.

2. Katilimimin goniillii oldugunu ve agiklama yapmaksizin, istedigim bir anda

arastirmadan ¢ekilebilecegimi anliyorum.

3. Bu aragtirmaya katilmay1 kabul ediyorum.

Katilimc Bilgileri

Isim & Soyisim:
Yas:
Cinsiyet:

112



Demografik Bilgi Formu
Calismaya katiliminiz zorunlu degildir ve katilmay1 reddetme hakkina sahipsiniz. Caligmadan,
istediginiz bir anda, agiklama yapmaksizin ¢ekilme hakkina sahipsiniz. Cevaplariniz kesinlikle
gizlilikle korunacak ve sadece arastirmacilar tarafindan degerlendirilecektir; elde edilen veriler

bilimsel amaclarla kullanilacaktir.

DEMOGRAFIK BILGILER
Yas :
Cinsiyet : Kadm () Erkek ()
Kilo :
Boy :
En son mezun olunan okul : Ortaokul ( ) Lise ( )
Universite () Yiiksel Lisans/ Doktora ()
Tam zamanh veya yar1 zamanh bir 6grenci misiniz? Evet ( ) Hayir ()

Evetse: Tam zamanly/ Yar1 zamanl
Calsiyor musunuz : Evet( ) Hayir ()
Evetse: Tam zamanli/ Yar1 zamanly/ Vardiyali
MEESIEK = ..o

Isinizde/ islerinizde genellikle haftada kag saat ¢caliSIyorsunuz? .............ccceeeeevvnnnennne

Aktif olarak bilgisayar kullaniyor musunuz?
Medeni Durum : Evli ( ) Bekar () Bosanmis ()
Cocugunuz var mi? : Evet( ) Hayir ( )

Evetise Kac tane? 1 ... .. i s
Cocuklarimz disinda evde bakmakla yiikiimlii oldugunuz baska biri varm? : ................
Kendi gelir diizeyinizi nasil tammlarsimz?

Diisiik ( ) Orta () Yiksek () Cok Yiiksek ()

GENEL BiLGILER
Herhangi kronik bir rahatsizhigimz var mi?

Evet (Belirtiniz:.................... ) Hayir ()

Evet (Belirtiniz...................... ) Hayir ()

Daha 6nce hic tedavi gerektiren bir psikolojik rahatsizhk gecirdiniz mi?

Evet (Belirtiniz: ..................... ) Hayir ()

Giinliik yasaminizi etkileyecek bir gorme kaybiniz var mm?

Evet () Hayir ()

Su anda herhangi bir psikolojik rahatsizlik sebebiyle ila¢ tedavisi aliyor musunuz?
Evet (Belirtiniz: ................ ) Hayir ()

COVID- 19 hastah@ gecirdiniz mi? Evet ( )Hayir ()
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Evet ise hastanede yatarak tedavi almamz gerekti mi? Kag giin siirdii ve belirtiler nelerdi?

Belirtilerin siddeti HAFIF ORTA SIDDETLI

Su anda, COVID sebebi ile genel saghgimz etkiledigini diisiindiigiiniiz belirtileriniz var m1?

COVID- 19 nedeniyle bir yakimimzi ya da tamdigimzi kaybettiniz mi? Evet ( ) Hayir ( )
Sigara kullamiyor musunuz? Evet ( ) Haywr ( )

Eger evetse ne siklikla ve miktarda........c.cooeveieiniininiiiiiiiiiiiiiiiiiiiiiiineienen
Alkol kullaniyor musunuz? Evet ( ) Hayir ()

Eger evetse ne siklikla ve miktarda........ccooeveiniiniiniiiiiieiiiiiiiiiiiiiniiiieienen
Giin icinde kafein tiiketiyor musunuz? Evet ( ) Hayir ( )

Eger evetse ne siklikla ve miktarda.......ccccovvviiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiniinnnnn.

Asagida belirtilen icecek tiirlerinden son bir hafta icerisinden en ¢ok tiikettiginiz ii¢ tanesini

seciniz.

Cay e) Espresso 1) Kola

Yesil gay f) Cappuccino i) Mesrubat
Tiirk kahvesi g) Filtre kahve j) Meyveli gazoz
Neskafe h) Ice Tea k) Enerji igecegi

Son 8 saattir bu igeceklerden hangilerini ne miktarda tiikettiniz?
Uykuya gecis ortaminizda size eslik eden birey/bireyler var m1? (6rnegin; yurt odasinda oda
arkadasi, kardesiniz, cocugunuz, esiniz... gibi) varsa (kag Kkisi) belirtiniz.
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Asagidaki belirtilerden hangileri sizde vardir?

EVET HAYIR

a) Gece uykuya dalmakta glglik gekiyorum.
b) Uykuya daldiktan sonra sik uyaniyorum.
c) Uykuya daldiktan sonra uyandigimda tekrar uyumakta

guglik ¢ekiyorum.

d) Sabah uyanmakta giiglik gekiyorum.

e) Sabah erken uyaniyorum.

f) Sabah yorgun ve uykumu almamis olarak uyaniyorum.
g) Gece uykuda horladigim soyleniyor.

h) Gece uykuda nefesimin kesildigi sdyleniyor.

i) Gece bogulma hissi ile uyaniyorum.

j)  B0tln gliin kendimi uykulu ve yorgun hissediyorum.
k) Sabah bas agrisi ile uyaniyorum.

I) Sabah agiz kurulugu ile uyantyorum.

m) Gindiz istemsiz uyku ataklarim oluyor

n) Uykuda bazi davraniglarim oldugu séyleniyor.

(konusma, yurime, tekme atma vb.)

Ailenizde uyku ile ilgili yukarda belirtilen veya farkh sikayetlere sahip birey/bireyler var m1?

Varsa yakinhgimizi da belirterek sikayetleri yazimz.

Uyku ile ilgili sikayetlerinizin varsa giinliik yasantimiza etkileri nelerdir?

(Asagidaki durumlarin siddetini O (vok) 'dan 10 en siddetliye kadar liitfen puanlayin)

Giin boyunca...

Kendimi yorgun hissediyorum. [yok] 01 2 3 4 5 6 7 8 9 10 [¢okfazla]

Kendimi uykulu hissediyorum. [yokl 01 2 3 4 5 6 7 8 9 10 [¢cok fazla]
5 6 7

Kendimi ¢okkiin, keyifsiz hissediyorum. [yokl 01 2 3 4 8 9 10 [¢ok fazla]

Sinirli oluyorum. [yokl 01 2 3 4 5 6 7 8 9 10 [¢cok fazla]
Dikkatimi toplamakta giicliik yasiyorum. [yok] 01 2 3 4 5 6 7 8 9 10 [¢cok fazla]
Calisma performansim diisiiyor [yok] 01 2 3 4 5 6 7 8 9 10 [¢cokfazla]
Isimde bu yiizden sorunlar yasiyorum [yok] 01 2 3 4 5 6 7 8 9 10 [¢okfazla]

Uyku probleminiz (varsa) ne zaman basladi?

Covid déneminden 6nce () Covid Donemi ile birlikte ()
Uyku diizeniniz ne kadar doyurucu ya da tatmin edici?

Oldukga yeterli ( ) Yeterli( ) Notr( ) Yetersiz( ) Cok yetersiz( )
ILETiSiM BILGILERI

Telefon : E- mail adresi :
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KSE
Asagida, insanlarin bazen yasadiklar1 belirtilerin ve yakinmalarin bir listesi verilmistir.
Listedeki her maddeyi liitfen dikkatle okuyunuz. Daha sonra, o belirtinin SIZDE BUGUN
DAHIL, SON BiR HAFTADIR NE KADAR VAR OLDUGUNU yandaki bolmede uygun
olan yere isaretleyiniz. Her belirti i¢in sadece bir yeri isaretlemeye ve higbir maddeyi
atlamamaya Ozen gosteriniz. Yanitlarmizi kursun kalemle isaretleyiniz. Eger fikir
degistirirseniz ilk yanitinizi siliniz.
Yanitlarimz1 asagidaki 6lgege gore degerlendiriniz:
Bu belirtiler son bir haftadir sizde ne kadar var?
0. Hi¢ yok 3. Epey var
1. Biraz var 4. Cok fazla var
2. Orta derecede var

Bu belirtiler son bir haftadir sizde ne kadar var?

Icinizdeki sinirlilik ve titreme hali

Bayginlik, bas donmesi

Bir bagka kisinin sizin diisiincelerinizi kontrol edecegi fikri

Baginiza gelen sikintilardan dolay1 baskalarinin suglu oldugu duygusu

Olaylar1 hatirlamada giigliik

Cok kolayca kizip 6fkelenme

Gogiis (kalp) bolgesinde agrilar

Meydanlik (a¢ik) yerlerden korkma duygusu

Yasaminiza son verme diisiinceleri

Insanlarin coguna giivenilmeyecegi hissi

Istahta bozukluklar

Higbir nedeni olmayan ani korkular

Kontrol edemediginiz duygu patlamalari

Bagska insanlarla beraberken bile yalnizlik hissetmek

Isleri bitirme konusunda kendini engellenmis hissetmek

Yalnizlik hissetmek

Hiiziinli, kederli hissetmek

Higbir seye ilgi duymamak

Aglamakli hissetmek

Kolayca incinebilme, kirilmak

Insanlarm sizi sevmedigine, kétii davrandigina inanmak

Kendini digerlerinden daha asag1 gérme

Mide bozuklugu, bulanti

Digerlerinin sizi gozledigi ya da hakkinizda konustugu duygusu

Uykuya dalmada giiglik

Yaptigmiz seyler tekrar tekrar dogru mu diye kontrol etmek
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Karar vermede giicliikler

Otobils, tren, metro gibi umumi vasitalarla seyahatlerden korkmak

Nefes darlig1, nefessiz kalmak

Sicak-soguk basmalart

Sizi korkuttugu igin bazi esya, yer yada etkinliklerden uzak kalmaya caligmak

Kafanizin “bombos” kalmasi

Bedeninizin bazi bolgelerinde uyusmalar, karincalanmalar

Giinahlarimiz igin cezalandirilmaniz gerektigi

Gelecekle ilgili umutsuzluk duygulart

Konsantrasyonda (dikkati bir sey iizerinde toplama) giigliik/zorlanmak

Bedeninizin bazi bolgelerinde zayiflik, giigsiizliik hissi

Kendini gergin ve tedirgin hissetmek

Olme ve 6liim iizerine diisiinceler

Birini dovme, ona zarar verme, yaralama istegi

Bir seyleri kirma, dokme istegi

Digerlerinin yanindayken yanlis bir seyler yapmamaya c¢alismak

Kalabaliklarda rahatsizlik duymak

Bir bagka insana hi¢ yakinlilik duymamak

Dehset ve panik ndbetleri

Sik sik tartigmaya girmek

Yalniz birakildiginda/kalindiginda sinirli hissetmek

Basarilariniz igin digerlerinden yeterince takdir gormemek

Yerinde duramayacak kadar kendini tedirgin hissetmek

Kendini degersiz gérmek

Eger izin verirseniz insanlarin sizi somiirecegi duygusu

Sucluluk duygulart

Aklinizda bir bozukluk oldugu fikri
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EUO

Uygulama: Asagidaki durumlarda uyuma olasiliginiz nedir?
Sorular1 her zamanki yasantinizi diislinerek cevaplayiniz. Bunlardan birini son
zamanlarda yapmamis olsaniz bile, eger boyle bir durum olsa idi, nasil
davranacaginiz1 diislinerek cevaplayiniz.

Her durum i¢in en uygun sayiy1 agsagidaki 6lcegi kullanarak cevaplayiniz.
0 = Asla uyumam
1 = Uyuma olasihgim az
2 = Uyuma olasithgim var

3 = Biiyiik olasilikla uyurum

Durum Uyuma olasihgim

Oturup bir seyler okurken 0 1 2 3
Televizyon seyrederken 0 1 2 3
Hareketsiz olarak toplum i¢inde otururken 0 1 2 3

(6rnegin; tiyatro veya herhangi bir toplantida)

Ara vermeden en az bir saat siiren bir araba 0 1 2 3

yolculugunda yolcu olarak seyahat ederken

(sofor olarak degil)

Bos vaktim oldugunda dinlenmek i¢in 0 1 2 3
Ogleden sonralar1 uzandigimda

Birisiyle oturup konusurken 0 1 2 3
Alkol almadigim bir 6glen yemeginden sonra | 0 1 2 3

hareketsizce otururken

Arag kullanirken, trafikte araba bir kag¢ dakika | 0 1 2 3

icin durdugunda
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Eal i A

PUKI

Uygulama: Asagidaki sorular, sadece son bir ay icindeki uyku alskanhklarimizla iligkilidir.

Cevaplarinizi son bir ayda, ¢cogu giin ve geceyi kapsayan en uygun cevaba gore isaretleyin. Liitfen biitiin

sorulari cevaplaymn.

Son bir ayda,

Genellikle ne zaman yatarsiniz?

Yattiktan sonra, uykuya dalmak ne kadar vakit alir (dakika)?

Genellikle sabah kacta kalkarsiniz?

Gece uyudugunuz gergek siire kag saattir? (Bu siire yatakta gegirdiginiz siireden farkli olabilir)

Son bir aydir, ne kadar Stklikla, ..........cocveieniiiiiniee e

yasadiniz?

nedeniyle uyku sorunu

Gegtigimiz
ay icinde
higbir
zaman

(0)

Haftada

birden az

()

Haftada
bir

ya da iki
defa

(©))

Haftada ti¢
ya da daha

fazla

3)

30 dakika i¢inde uykuya dalamama

Gecenin ortasinda ya da sabah erken uyanma

Tuvalete kalkmak zorunda olma

Rahat nefes alamama

Oksiiriik ya da giiriiltiilii horlama

Usiime

Sicak hissetme

Koétii riiyalar

Agn

Diger nedenler, liitfen neden(ler)i tanimlayin, ne

kadar siklikla bu neden(ler)den 6tiirii uyku sorunu

yasadiniz:

Son bir aydir, ne kadar siklikla uyumak i¢in ilag

kullandiniz?
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Son bir aydir, ne kadar siklikla, araba kullanirken,
yemek yerken ya da sosyal aktivitelerde kendinizi

uyanik tutmada giigliik yasadimniz?

Son bir aydir, bir seyler yaparken, konuya ilginizi

devam ettirmede sorun ne siklikla yasadiniz?

Cok iyi (0) Kismen Kismen Cok kotii
iyi (1) kotii (2) 3)
Son bir aydir, uyku kalitenizi genel olarak nasil
puanlarsiniz?
B1: B2: B3: B4: BS: Bé: B7:
Toplam PUKI Skoru:

120




DASS

NO | SON 1 HAFTADAKI DURUMUNUZ Higbir Bazen ve Cok Her
zaman arasira stk zaman
1 Oldukga 6nemsiz seyler i¢in lizlildiigimii farkettim 0 1 2 3
2 Agzimda kuruluk oldugunu farkettim 0 1 2 3
3 Hig olumlu duygu yasayamadigimi farkettim 0 1 2 3
4 Soluk almada zorluk ¢ektim (ornegin fizik egzersiz 0 1 2 3
yapmadigim halde asir hizli nefes alma, nefessiz kalma
gibi)
5 Higbir sey yapamaz oldum 0 1 2 3
6 Olaylara asir1 tepki vermeye meyilliyim 0 1 2 3
7 Bir sarsaklik duygusu vard1 (‘sanki bacaklarim beni 0 1 2 3
tagiyamayacakmuis gibi)
8 Kendimi gevsetip salivermek zor geldi 0 1 2 3
9 Kendimi, beni ¢ok tedirgin ettigi i¢in sona erdiginde ¢ok | 0 1 2 3
rahatladigim durumlarin iginde buldum
10 Higbir beklentimin olmadigi hissine kapildim 0 1 2 3
11 Keyfimin pek kolay kagirilabildigi hissine kapildim 0 1 2 3
12 Sinirsel enerjimi ¢ok fazla kullandigimi hissettim 0 1 2 3
13 Kendimi iizgiin ve depressif hissettim 0 1 2 3
14 Herhangi bir sekilde geciktirildigimde ( asansérde, trafik | 0 1 2 3
isiklarinda, bekletildigimde) sabirsizlandigimi hissettim
15 Bayginlik hissine kapildim 0 1 2 3
16 Neredeyse herseye karsi olan ilgimi kaybettigimi 0 1 2 3
hissettim
17 Birey olarak degersiz oldugumu hissettim 0 1 2 3
18 Alingan oldugumu hissettim 0 1 2 3
19 Fizik egzersiz veya asir1 sicak hava olmasa bile belirgin 0 1 2 3
bicimde terledigimi gozledim (Grnegin ellerim terliyordu)
20 Gegerli bir neden olmadig1 halde korktugumu hissettim 0 1 2 3
21 Hayatin degersiz oldugunu hissettim 0 1 2 3
22 Gevseyip rahatlamakta zorluk ¢ektim 0 1 2 3
23 Yutma giicliigii cektim 0 1 2 3
24 Yaptigim iglerden zevk almadigimi farkettim 0 1 2 3
25 Fizik egzersiz s6z konusu olmadig1 halde kalbimin 0 1 2 3
hareketlerini hissettim (kalp atislarimin hizlandigini veya
diizensizlestigini hissettim)
26 Kendimi perisan ve hiiziinlii hissettim 0 1 2 3
27 Kolay sinirlendirilebildigimi farkettim 0 1 2 3
28 Panik haline yakimn oldugumu hissettim 0 1 2 3
29 Bir sey canimu siktiginda kolay sakinlesemedigimi 0 1 2 3

farkettim
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30 Onemsiz fakat aligkin olmadigim bir isin altindan 0 2 3
kalkamayacagim korkusuna kapildim
31 Higbir sey bende heyecan uyandirmiyordu 0 2 3
32 Birsey yaparken ikide bir rahatsiz edilmeyi hos 0 2 3
goremedigimi farkettim.
33 Sinirlerimin gergin oldugunu hissettim 0 2 3
34 Oldukga degersiz oldugumu hissettim 0 2 3
35 Beni yaptigim isten alikoyan seylere dayanamiyordum 0 2 3
36 Dehsete diistiigiimii hissettim 0 2 3
37 Gelecekte iimit veren birsey goremedim 0 2 3
38 Hayatin anlamsiz oldugu hissine kapildim 0 2 3
39 Kiskirtilmakta oldugumu hissettim 0 2 3
40 Panikleyip kendimi aptal durumuna diigiirecegim 0 2 3
durumlar nedeniyle endiselendim.
41 Viicudumda (Ornegin ellerimde) titremeler oldu. 0 2 3
42 Bir ig yapmak i¢in gerekli olan ilk adim1 atmada 0 2 3

zorlandim

122




KAO
Son 2 hafta i¢inde asagidaki aktiviteleri ne siklikla yasadiniz?

Hicbir | Nadir, bir Birka¢ | 7 giinden | Son iki
zaman | veya iki giin fazla haftada
0 giinden az 2 3 neredeyse
1 her giin
4

1 | Koronaviriis ile ilgili haberleri
okudugum veya dinledigim
zaman bagimin dondiigiinii ve
sersemlestigimi hissettim
veya bayilacakmis gibi

oldum.

2 | Koronaviriisii diistindiigiim
icin uykuya dalmada ya da

uyumada sorun yasadim.

3 | Koronaviriis ile ilgili konular1
distindiigiimde ya da bu
konulara maruz kaldigimda
inme inmis gibi hissettim

veya donup kaldim.

4 | Koronavirts ile ilgili konulari
diisiindiigiimde ya da bu
konulara maruz kaldigimda

istahim kagt1.

5 | Koronaviriis ile ilgili konular1
disiindiigiimde ya da bu
konulara maruz kaldigimda
mide bulantis1 ya da mide

problemleri yasadim.
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ABSTRACT

THE EFFECTS OF ATTENTIONAL BIAS AND EXECUTIVE
DYSFUNCTION ON SLEEP CHARACTERISTICS OF HEALTHY ADULTS
DURING COVID-19 PANDEMIC

USTE, Aleyna Nur
M.A. in Psychology

Supervisor: Assist. Prof. Dr. Naksidil TORUN YAZIHAN
February 2023, 137 pages

The current study was aimed to fill the gap arising from the absence of a study
in the literature exploring the relationship between sleep quality, executive functions,
and attentional bias during COVID-19 pandemic in healthy adult subjects. Moreover,
the mediating effects of disinhibition and COVID-19 anxiety in the relationship
between attentional bias and poor sleep quality were tested by mediation analysis. 102
healthy adults between the ages of 18-40 participated in the study voluntarily.
Participants in the study were evaluated by Brief Symptom Inventory (BSI- 53),
Pittsburgh Sleep Quality Index (PSQI), Epworth Sleepiness Scale (ESS), Depression,
Anxiety and Stress Scale (DASS-42), COVID-19 Anxiety Scale (CAS), Visual Dot-
Probe Task, Task Switching Paradigm and Go/No go Task. The findings indicated that
the association of attentional bias with sleep quality was mediated by Covid-19 anxiety
and disinhibition. While it was found that the sleep characteristics scores of the
participants differed according to their depression, anxiety, and stress scores, it was
concluded that cognitive flexibility was not associated with sleep characteristics and
psychological distress scores. Additionally, COVID-19 anxiety has been associated
with attentional bias. Finally, the findings obtained from the current study were
evaluated in the light of the previous literature and suggestions were made for future

studies.
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OZET

COVID-19 PANDEMISi SIRASINDA DiKKAT YANLILIGI VE YONETICi
ISLEV BOZUKLUGUNUN SAGLIKLI YETISKINLERIN UYKU
OZELLIKLERIi UZERINDEKI ETKISI

USTE, Aleyna Nur
Psikoloji Yiiksek Lisans Tezi

Danisman: Dr. Ogr. Uyesi Naksidil TORUN YAZIHAN
Subat 2023, 137 sayfa

Bu calisma, saglikli yetiskin deneklerde Covid-19 pandemisi sirasinda uyku
kalitesi, ytriitiicli islevler ve dikkat yanlilig1 arasindaki iligkiyi arastiran literatiirde bir
caligmanin bulunmamasindan kaynaklanan boslugu doldurmayir amacglanmstir.
Ayrica dikkat yanliligr ile diisiik uyku kalitesi arasindaki iliskide disinhibisyon ve
COVID-19 kaygisinin aracilik etkileri test edilmistir. Arastirmaya 18-40 yags aras1 102
saglikll yetiskin gonillii katilmistir. Calismaya katilanlar Kisa Semptom Envanteri
(KSE-53), Pittsburgh Uyku Kalitesi Indeksi (PSQI), Epworth Uykululuk Olgegi
(ESS), Depresyon, Anksiyete ve Stres Olgegi (DASS-42), COVID-19 Anksiyete
Olgegi (CAS) ile degerlendirilmistir. Visual Dot- Probe Gorevi, Gorev Degistirme
Paradigmast ve Yap/Yapma Gorevi Deneysel paradigmalarr yiiriitiicii islevleri
O0lcmede kullanilmigtir. Bulgular, dikkat yanliliginin uyku kalitesi ile iligskisine Covid-
19 kaygis1i ve disinhibisyonun aracilik ettigini gostermistir. Katilimcilarin uyku
ozellikleri puanlarinin depresyon, anksiyete ve stres puanlarina gore farklilastigi
bulunurken; bilissel esnekligin uyku 6zellikleri ve psikolojik sikint1 puanlari ile iliskili
olmadig1 sonucuna varilmistir. Ek olarak, COVID-19 kaygis1 dikkat yanhlig ile
anlaml diizeyde iligkili bulunmustur. Son olarak mevcut calismadan elde edilen
bulgular dnceki literatiir 1s181nda degerlendirilmis ve gelecek ¢alismalar igin dnerilerde

bulunulmustur.
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Anahtar Kelimeler: Uyku kalitesi, psikolojik sikinti, COVID-19 kaygisi, yliriitiicli
islevler, dikkat yanlilig1.
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CHAPTER1

INTRODUCTION

Coronavirus pandemic (COVID-19) has negative impact on many people’s life
and people have faced with many challenges, such as economic problems, isolation,
life threatening stress, depression, sleep problems (O'Connor et al. 2021: 330). Both
the contagious epidemics themselves and the measures taken to contain the epidemic
are associated with significant symptoms, including severe psychological distress and
poor sleep quality (Jahrami et al. 2021: 504; Wu and Wei 2020: 6). Sleep deprivation
has been linked to deficits of higher cognitive functioning particularly reduced
inhibition and task switching (Killgore 2010: 122; Kronholm et al. 2009: 437; Venus
2019: 45). Executive functions (EF) are high-level cognitive processes that facilitate
new behavioral patterns and optimize one's approach to unfamiliar situations (Gilbert
and Burgess 2008: 111). During the covid-19 pandemic not only sleep paterns were
changed but also executive functioning has been affected (Benham 2021: 506).
According to the research, people reported that they had later bedtime and wake-up
times and lower sleep quality compared to pre- coronavirus pandemic, despite they
had longer sleep duration (Ali et al. 2020: 1; Benham 2021: 513; Marelli et al. 2021:
14). According to the current evidence, sleep deprivation result with problems such as
difficulties in controlling emotions or impulses, deficit in attention and concentration,
inability to perform complex tasks or multi-procedures, difficulty in solving problems
and learning or processing new information (Rabinovici et al. 2015: 646). Attentional
bias is defined as facilitating rapid and early detection of potential hazards and
information and responding appropriately (Bar-Haim et al. 2007: 1; Luijten et al. 2012:
2777; O’Keeffe et al. 2014: 580). Based on the reviewed literature the purpose of the
study is to fill the gap arising from the absence of a study in the literature exploring
the relationship between sleep quality, executive functions, and attentional bias during

Covid-19 pandemic in healthy adult subjects.



1.1. WHAT IS SLEEP?

Sleep is an important physiological activity for maintaining one's mental and
physical health (Indnii 2021: 389; Otsuka et al. 2017: 39). When the history of sleep
research was examined, it was among the priority areas of neuroscience in the 1940s-
1950s, while these views were reevaluated in the 1990s (Chokroverty 2017: 25;
Dement 1998: 6). From ancient times to the present, numerous cultures have been
interested in sleep (Chokroverty 2017: 25). Ancient Romans, Egyptians, and Greeks
all had varied methods of describing sleep, including identifying the gods that give
sleepers dreams (Oppenheim 1956: 182). In the following years, Aristotle observed
that sleep is an awareness station in the heart, which is considered the center of
sensation and sensitivity (Gallop 1988: 261).

As sleep studies with brain imaging techniques have increased, it was possible
to study the sleeping and waking brain cycles, sleep stages and sleep states in depth
(Chokroverty 1994: 8). However, despite progress in this area, it is not possible to give
a definite answer to the questions of what sleep is and why we sleep. Sleep is also the
outcome of a combination of afferent impulses being passively withdrawn from the
brain and functional activation of certain neurons in specific brain areas (Carskadon
and Dement 2005: 21; Chokroverty 2017: 6).

The Reticular Activating System (RAS) in the brainstem, spinal cord, and
cerebral cortex, as well as the Bulbar Synchronizing Region (BSR) in the medulla,
coordinate sleep and wakefulness (Vandekerckhove et al. 2011: 1740). A large
network of subcortical structures and pathways supports the cortical activation
required to sustain wakefulness (Carley and Farabi 2016: 6). The primary
neurochemicals of this arousal system are excitatory norepinephrine, which releases
from the locus ceruleus (LC), laterodorsal tegmentum of the pons and orexin which
comes from the perifornical area, histamine which comes from the tuberomammillary
nucleus, serotonin which comes from the midline raphe nuclei, acetylcholine which
comes from the pedunculopontine tegmentum and dopamine which comes from the
ventral periaccuductal gray matter (Carley and Farabi, 2016: 6).

Suppression of activity in the arousal systems is necessary for the initiation and
maintenance of sleep. The inhibitory neurons of the ventrolateral preoptic region
(VLPO), which are active during sleep, are responsible for this process (Saper et al.
2005: 93). In the basal forebrain, adenosine builds up when you're awake and drops as

you sleep longer. VLPO is a likely candidate for the "sleep switch" since adenosine
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stimulates VLPO neurons in vivo and adenosine receptors are present in VLPO (Carley
and Farabi 2016: 8; Chamberlin et al. 2003: 917). Touch, pain, sound, and vision are
all transmitted through RAS. While awake, the component of the RAS in the brainstem
transfers incoming inputs to the cortex. (Sahin and Ascioglu 2013: 97). The 5 cortices
receive very few stimuli throughout the sleep process. Serotonin, dopamine, histamine,
norepinephrine, and acetylcholine are neurotransmitters that play a role in sleep as

mentioned above (Siegel 2004: 6).

1.1.1. Four Stages of Sleep

Sleep cannot be considered as a homogeneous process (Walker 2008: 30).
Rapid eye movement (REM) sleep, which is linked to active dreaming, and non-rapid
eye movement (NREM) sleep are the two main stages of sleep (McNamara et al. 2010:
84). It appears that reciprocal inhibition between monoaminergic neurons and a
specific group of cholinergic neurons in the brainstem regulates the transitions
between NREM and REM sleep (Lu et al. 2006: 592). These cholinergic neurons that
are "REM-on" have connections that are mutually inhibiting with noradrenergic and
serotonergic (raphe) neurons (Lu et al. 2006: 593; Saper et al. 2010: 1040). These
behaviors might be classified as wakefulness, NREM and REM sleep (Chokroverty
2017: 25; Stevner et al. 2019: 12). Noradrenergic and serotonergic neurons become
almost completely silent when REM sleep is induced, but REM-on cholinergic
neurons become maximally active. A typical cycle between NREM and REM is
produced by the light and dark information as a result of these neurons' alternation
between activity and inhibition (Carley and Farabi 2016: 8).

The characteristics of cells in different brain regions during NREM sleep and
their contribution to the sleep process are also different. While most neurons in the
cerebral cortex and other forebrain regions diminish or stop firing, most neurons in the
brainstem directly above the spinal cord only slightly do so. Cortical neurons fire
synchronously in a very low-frequency rhythm during NREM sleep. As a result,
NREM sleep is characterized by relatively steady heart and breathing rates, and
exceedingly seldom vivid dreams (Siegel 2003: 92).

The medulla and basal forebrain govern NREM sleep generators, whereas the
pons and basal forebrain govern REM sleep generators. Neurons in the brainstem

reticular formation dorsally and the posterior hypothalamus and basal forebrain



ventrally facilitate the nonspecific thalamocortical projection pathway, which provides
alertness (Carskadon and Dement 2005: 21). The Suprachiasmatic Nucleus (SKN) is
a photosensitive circadian pacemaker that receives inputs from the retina both directly
and indirectly. The average human circadian rhythm is 25 hours (24.7 to 25.2 hours on
average) (Czeisler et al. 1999: 2180). The signals from the rostral pons and caudal
midbrain area reach the diencephalon's paramedian midbrain reticular formation,
where they are separated into two and terminate in the thalamus and hypothalamus,
which are responsible for wakefulness (Pal and Mallick 2007: 722). The
thalamocortical, basalocortical, and hypothalamocortical pathways must next excite
the thalamus. The thalamocortical, basalocortical, and hypothalamocortical circuits
must then activate the brain (Pal and Mallick, 2007: 722). These excitations are caused
by the ascending reticular activating system, and glutamate is the principal
neurotransmitter involved. Cholinergic transmissions are sent by the
pontomesencephalic tegmental neurons, noradrenergic transmissions are sent by the
LC, serotonergic transmissions are sent by the raphe nucleus, and hypocretinergic
transmissions are sent by the posterolateral hypothalamus (Pal and Mallick 2007: 723).
Glutamate, an excitatory neurotransmitter, is the major neurotransmitter of the
ascending reticular activating system and plays an active role in the waking brain
(Kalat 2015: 19).

Throughout the night, REM and NREM phases of sleep alternate. When one's
impact fades, the other grows stronger and takes oversleep (Carskadon and Dement
2005: 22). After the initial awakening period, the first (N1), second (N2), and third
(N3) stages of NREM sleep occur. NREM sleep is categorized into stages N1, N2, N3,
with each stage denoting a deeper degree of sleep (Patel et al. 2021). According to
studies, over 75% of sleep time is spent in NREM stages, with N2 phase accounting
for most of this duration (Malik et al. 2018). N1, N2, N3, and REM make up the first
four to five sleep cycles of an average night's sleep (Feinberg and Floyd 1979: 284).
An entire sleep cycle lasts between 90 and 110 minutes (Carskadon and Dement 2005:
21). The first REM stage is shorter than the other stages, and as the night progress on,
longer REM stages and a corresponding decline in deep sleep (NREM) take place
(Patel et al. 2021).

The N1 stage which also called light sleep lasts about one to five minutes and

accounts for 5% of total sleep time. The onset of this stage of the lightest sleep occurs



when more than half of the alpha waves are replaced by low amplitude mixed
frequency (LAMF) activity. Skeletal muscles have tone and breathing usually happens
at a normal rate (Patel et al. 2021).

Another stage is N2 also called deeper sleep. As the individual's heart rate and
body temperature decrease, this phase of sleep signifies deeper sleep (Gulia et al. 2018:
163). It is distinguished by the presence of K-complexes, sleep spindles, or both. The
superior temporal gyri, anterior cingulate, insular cortices, and thalamus all experience
sleep spindles, which are brief, intense bursts of neuronal activity that cause calcium
influx into cortical pyramidal cells (Nir et al. 2013: 133). It is thought that this
mechanism is essential for synaptic plasticity (Dang-Vu et al. 2010: 1590). Numerous
studies indicate that sleep spindles are crucial for the consolidation of memory,
particularly procedural and declarative memory (Antony et al. 2019:2 ; Stickgold
2013: 850; Wilhelm et al. 2012: 1718). It has been demonstrated that K-complexes
have a role in preserving memory consolidation and sleep (Amzica and Steriade 2002:
139). Stage 2 sleep begins with a cycle that lasts around 25 minutes and gets longer
each cycle after that, making up finally about 45-50 percent of total sleep.

The next stage is the N3 stage, also called slow-wave sleep (SWS). The signals
in this stage, which is regarded as the deepest stage of sleep, are known as delta waves
and have a significantly higher amplitude and lower frequency (Patel et al. 2021). The
hardest stage to awaken from is this one; some people may not even be awakened by
loud noises (over 100 decibels). As people get older, they often spend more time in the
N2-stage of sleep rather than the slow, delta-wave slumber.

The last stage is called rapid eye movement sleep or paradoxical sleep. In REM
sleep, most brain cells in both the forebrain and brainstem regions are highly active
and signal to other nerve cells at rates close to or higher than those seen in the waking
state. The overall energy consumption of the brain during REM sleep is just as high as
when awake (Siegel 2003: 92; Mignot 2008: 106). During this stage, the brightest vivid
dreams take place. Two complementary physiological processes involving
neurotransmitters, which are substances that physically transfer impulses from one
neuron to another at the synapse, prevent majority of muscle movements during REM
sleep. In order to actively deactivate these motor neurons, the brain stops releasing
particular neurotransmitters that would otherwise stimulate them. Instead, alternative

neurotransmitters are released. Rapid eye movements are possible because this process



has no effect on the motor neurons that manage the muscles that move the eyes (Siegel
2003: 92; Williams 2012: 280).

REM sleep alternates with NREM sleep at intervals of 60 minutes in infants
and approximately 90 minutes in adults. During REM sleep, the EEG pattern is similar
to stage-I sleep, but sawtooth waves called rhythmic theta/delta bursts are occasionally
seen in REM sleep (Armitage 1995: 340). In EEG, low-voltage, mixed-frequency
activity is associated with very low muscle tone. Rapid eye movements are the only

characteristic of this stage of sleep.

1.1.2. Neurobiological Mechanisms of Sleep

A circadian drive (Process C) and a homeostatic mechanism (Process S) that
builds up during waking and diminishes during sleep are both included in the model
for sleep regulation put out by Borbely and his colleagues (Borbely and Tobler 1985:
43; Achermann and Borbély 2003: 683). Homeostatic process mediates the increase in
"sleep pressure" during waking hours and the decrease in "sleep pressure" when a
person is sleeping. Along with this, it may also be addressed in the ultradian process,
which is sleep-related process that is characterized by the alternating of the two
primary sleep phases, non-REM sleep and REM sleep (Borbély and Achermann 1992:
64). The multimodal sleep/wake patterns, internal desynchrony, and progression of
daytime drowsiness may all be explained by the interaction of Process S with Process
C. There are clear connections between certain brain systems and the processes
proposed by diverse theories (Borbély and Achermann 1992: 64).

Evaluation method of the sleep called as polysomnogram, that includes
electroencephalogram (EEG), electromyogram, electrooculogram, electrocardiogram,
pulse oximetry, airflow, and respiratory effort (Akerstedt et al. 1994: 157; Patel et al.
2021; Zokaeinikoo 2016: 773). These techniques are often carried out overnight and
necessitate at least 6 hours of observation. An EEG specifically uses tiny electrodes
applied to the scalp to record brain wave patterns. The standard evaluation for
assessing sleep-related respiratory abnormalities such as central sleep apnea,
obstructive sleep apnea, and sleep-related hypoventilation/hypoxia or other disorders
like narcolepsy, periodic limb movement disorder and nocturnal seizures are all
determined by the polysomnogram (Rundo and Downey III 2019: 381; Marino et al.
2013: 1751). To conclude, the first REM cycle starts about 90 minutes after falling



asleep. The time between the onset of sleep and the end of the first REM sleep is called
a sleep cycle (Pagel and Barnes 2001: 119).

Additionally, there is a structure to individual sleep quality that may be
assessed using self-report questionnaires (Talero-Gutiérrez et al. 2008: 54). This kind
of evaluation is largely subjective and involves both quantitative factors like sleep
length, the frequency of awakenings, and latency as well as qualitative factors like
resting mood or imaginative content (Talero-Gutiérrez et al. 2008: 55). The most
commonly used scale for measuring sleep quality is the Pittsburgh Sleep Quality Index
(PSQI), which consists of 19 items and is grouped into seven components: quality,
delay, duration, efficiency and sleep changes, sleeping pill use, and daytime
dysfunction (Mendonga et al. 2019: 24528). A proper night's sleep should not be the
only focus of a sleep research; daytime performance should also be examined (Anders
and Eiben 1997). The Epworth Sleepiness Scale (ESS) has been proposed specifically
for that purpose, as a simple method for measuring the general level of daytime
sleepiness or sleep propensity in adults (Johns 1992: 376).

As a result, sleep is a key process that allows your body and mind to recover
so that you can wake up feeling refreshed and vigilant (Walker 2008: 30). The body
can stay healthy and stave off sickness with the aid of adequate sleep (Eugene and
Masiak 2015: 35). The body's resilience is boosted by hormones that are released that
combat free radicals, such as melatonin. During sleep, most cells, particularly immune
system cells, replenish and repair themselves (Carrillo-Vico et al. 2013: 8652).
Moreover, the brain cannot function effectively without enough sleep (Eugene and
Masiak 2015: 35). People’s capacity to focus, think clearly, and process memories
might be hampered by insufficient sleep which can have serious consequences (Horne
1988: 528; Stickgold 2005: 1273; Pilcher and Huffcutt 1996: 318; Yetkin and Aydin
2014: 2). In the light of the current knowledge, getting a good night's sleep is
considered as essential to living a healthy life.

In this section, the studies carried out to conceptualize sleep characteristics are
included and the processes of the related concept are tried to be conveyed. To
conclude, sleep is characterized by different stages with associated autonomous
nervous system operations as mentioned above. Sleep is a component of the circadian
cycle, and it is an intricate physiological process that is unique to every person and

typically lasts for around one-third of the lifespan (Schulz and Salzarulo 2012: 95). In



the next section, function of sleep, sleep quality and results of sleep deprivation, which

occurs with the decrease of sleep quality, will be given.

1.1.3. Function of Sleep

There have been a lot of theories on how sleep works since the late 20th century
(Assefa et al. 2015: 169). Berger and Philips claimed that energy conservation is
sleep's principal purpose in the middle of the 1990s (Berger and Philips 1993: 277,
Berger and Phillips 1995: 67). The occurrence of REM sleep, which is characterized
by heightened brain activity, metabolism, and energy expenditure, presents a challenge
to this view. Energy conservation is unlikely to be the primary cause of sleep since the
overall quantity of bodily energy conserved during sleep is relatively less compared to
alertness (Assefa et al, 2015: 169). Furthermore, Reimund (1994: 232) proposed that
sleep serves as a restorative activity by scavenging free radicals that build up in the
brain during waking. This does not, however, explain the advantages of REM sleep or
the advantages of sleep for other organs. According to Krueger and Obal (1993: 63)
and Kavanau (1996: 290), sleep stabilizes usage-related synapses and preserves
underused synapses, respectively. According to Jouvet's (1975: 524) theory, sensory
and motor circuits mature in a way that is dependent on activity during REM sleep,
which favors neuronal activation. This theory, however, primarily addresses REM
sleep and ignores the purposes of non-REM sleep. REM sleep was examined by Crick
and Mitchison (1983: 111) as a memory eraser that eliminates or diminishes memories
of undesirable acts. Moreover, thermoregulatory theory, is supported by data on
enhanced sleep following wake-up heat loads, wake-up hypothermia following sleep
deprivation, and the intimate relationship between sleep circadian cycles and body
temperature (McGinty and Szymusiak 1990: 481). It was discovered more than ten
years ago that complete sleep deprivation in rats results in death. Despite significantly
more food consumption, these animals are losing weight, which indicates excessive
heat loss. For unknown causes, animals passed away within 10 to 20 days rather than
if they were given no food at all but were allowed to sleep normally (Siegel 2003: 92).
It's unclear if a lack of sleep alone is lethal or if additional symptoms of brain damage
are responsible. Human sleep deprivation studies have demonstrated that even little

reductions in nightly sleep time led to an increase in tiredness. Being drowsy while



operating a vehicle or performing other jobs that needs for continual attention is just
as risky as drinking alcohol before performing them (Siegel 2003: 92).

In summary, the above-mentioned theories of sleep function have addressed
different aspects of sleep. Although there is no common view on the basic function of
sleep, it has been proven that all living things must spend a certain amount of time in
sleep and that inadequate has negative effects on general health (Assefa et al. 2015:
170).

1.1.4. Sleep Quality

Sleep is crucial for memory consolidation, physical growth, learning, mood
control, and overall quality of life. The feeling of being healthy, vigilant, and ready for
a new day is referred as sleep quality (Capellini et al. 2009: 4609). As a result, when
discussing variances in the actual sleep experience, the term "sleep quality" is utilized
(Carskadon et al. 1976: 1383; Krystal and Edinger 2008: 16). Sleep quality
encompasses quantitative measures such as sleep latency, time to fall asleep, sleep
duration, and number of times a person wakes up during the night (Krystal and Edinger
2008: 16). Sleep latency is defined as the time between going to bed to sleep and onset
of sleep (Littner et al. 2005: 113). Sleep latency and total sleep duration are of central
importance in the diagnosis and treatment of insomnia and related sleep disorders
(Vanable et al. 2000: 7). According to several research, those who use mobile devices
late at night may have worse quality sleep due to the blue light they generate. Since
majority of mobile devices emit blue light in the 400495 nm and 460—480 nm ranges,
which might impair melatonin synthesis and induce a phase shift in the human
circadian clock (Rask et al. 2001: 1418; Riiger et al. 2013; Rafique et al. 2020: 357).
Long sleep latency and sleep problems have both been linked to decreased melatonin
levels (Chang et al. 2015: 1233).

Another factor affecting sleep quality is implementation of sleep hygiene. The
term "sleep hygiene" refers to a set of behavioral habits that are both beneficial for
improving sleep quality. These include having regular bedtimes and wake-up times,
limiting alcohol and caffeine intake, engaging in regular exercise, eating healthy, and
taking advantage of environmental elements that promote good sleep (Lichstein and

Morin 2000: 46; Knufinke et al. 2018: 79).



Adults who have continuous sleep deprivation have poor sleep quality, which
may raise their risk for health issues and impair their ability to think clearly and
perform well in school and at work (Liu et al. 2013: 1421; Doi et al. 2003: 467). To
determine whether indicators of health, happiness, and fatigue were more strongly
associated with the quantity or quality of sleep, a seven-day sleep diary and other
questionnaires about health, happiness, and drowsiness were given to participants
(Pilcher et al. 1997: 586).The findings indicate that, compared to people with normal
sleep quality, participants who slept an average of 7 hours per day had superior
associations with health, affect balance, life satisfaction, emotions, melancholy, anger,
weariness, and uncertainty.

Consequently, lack of sleep has been linked to a deterioration in cognitive
performance, immune system, attention problems, deterioration in basic human
functions and high blood pressure. Moreover, numerous experimental research has
demonstrated that decreased cognitive performance is a result of sleep deprivation

(Howell et al. 2004: 525; Harrison and Horne 2000: 236).

1.2. EXECUTIVE FUNCTIONS

Executive functions (EF) are high-level cognitive processes that facilitate new
behavioral patterns and optimize one's approach to unfamiliar situations (Gilbert and
Burgess 2008: 113). The prefrontal cortex, which is responsible for controlling and
supervising the functioning by observing the activations in other cortical and
subcortical structures and sending command signals known as top-down signaling to
ensure the regular operation of multiple neural systems, is a crucial structure for
executive functions (Funahashi and Andreau 2013: 475). EFs enable us to manage our
relationships, plan future goal comprehends difficult or abstract concepts, and solve
previously unsolved problems (Cristofori et al. 2019: 199). How we organize our lives,
how we plan and then implement these plans is largely driven by EFs (Lezak 1982:
195). There is consensus that there are three basic EFs (Diamond 2013; Lehto et al.
2003; Lezak 1982; Miyake et al. 2000) namely, inhibition, working memory and
cognitive flexibility.

Diamond (2013: 137) defines inhibition as the capacity to control one's
automatic reactions to overcome significant internal or external pull, working memory

as the capacity to retain knowledge in order to enable task completion and cognitive
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flexibility is the capacity to think about several sources and types of information at
once and to transition between them when performing a task. Since EFs are largely
independent activities, not all are impacted equally; genetics (Thibeau et al. 2016: 6)
or lifestyle choices may have an impact on age-related EF reduction (Miyake et al.
2000: 52).

EFs have diverse aging and developmental patterns, with early adulthood
seeing prolonged growth (Luna et al. 2010: 112). As people become older seeing a
drop brought on by structural and functional alterations in the prefrontal cortex (Paus
2005: 61; Luna et al. 2010: 112). Ferguson and his colleagues (2021: 2) noted a steady
increase in working memory ability from youth to early adulthood, which was
followed by reductions in both inhibitory control and working memory beginning
around the age of 30 to 40 and lasting until later. Moreover, with aging changes in
sleep patterns are specifically connected to total sleep duration, sleep continuity, and
slow-wave sleep (Ohayon et al. 2004: 1256). A shift in the sleep-wake cycle appears
to be a side effect of aging. Changes in prefrontal regions and their connections might
help to explain some of the difficulties in performing executive tasks (Mortera and
Herculano-Houzel 2012: 6). As mentioned above, findings indicate that the age factor
is important in the functioning of executive functions. On the basis of previous
literature, while investigating the effectiveness of executive functions, it seems
extremely important to include only young adult individuals in the study in order to
eliminate cognitive impairments that develop due to aging.

The prefrontal regions are vulnerable to inadequate sleep which is harmful for
the brain regions' that has a role in EFs (Thomas et al. 2000: 350). It is understood
from literature findings that sleep has an important impact in EFs. Moreover, not only
aging and sleep but also stress has negative effect on executive functions (Shields et
al. 2016: 792). Stress is assumed to be one of the causes of impairment in executive
functions (Diamond 2013: 153; Shansky and Lipps 2013: 123). Shields, Sazma, and
Yonelinas (2016: 792) concluded from their meta-analysis research that stress impairs
WM, inhibition, and cognitive flexibility. Additionally, they highlighted that stress
enhances response inhibition (Schwabe et al. 2013: 2319) which means that it leads to
a cognitive state of automatic and reactive processing. Lower level of stress also
improves executive motor function, which should make it simpler to connect with or

withdraw from the current stressor (Shields et al. 2016: 652). To elaborate, attention
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is influenced by both the top-down process—the immediate motivation of the
observer—and the bottom-up process, the salience of the stimuli and no matter where
the information comes from. Research has shown that people tend to focus on whatever
is evoking the most emotion at the time (Katsuki and Constantinidis 2014: 516). For
instance, according to Mogg et al. (2000: 382), when exposed to highly frightening
stimuli relative to less threatening stimuli, Subject display a bias towards threating
stimulus.

In the line with the theoretical background, it has been noted that there is a
strong relationship between executive functions, psychological distress, and sleep. In
order to identify and analyze any impairment, the neuropsychological examination
should cover a variety of executive function domains. To conclude, sleep and stress
seem to have an important role on executive functions, which will be discussed in more

detail in the following sections.

1.2.1. Inhibitory Control

Inhibition control can be defined as the ability to resist the strongest response
bias (Dowsett and Livesey 2000: 162). In other words, it provides an extraordinary
flexibility and freedom to choose and control our actions (Diamond 1990: 637). There
are two different inhibition processes, interference control and response inhibition
(Diamond 2013: 141). Inhibition of thoughts and memories in interference control is
called cognitive inhibition, while inhibition at the attention level is called selective and
focused attention. Response inhibition refers to the ability to suppress inappropriate,
irrelevant, or inadequate actions (Zeigler-Hill and Shackelford 2020).

Inhibition is considered essential for EF, and most inhibition tasks do not
involve purely inhibition measures and do not benefit from a single inhibition process
(Simpson and Riggs 2005: 483). Goals need to be kept in mind to know what is
relevant or appropriate and what to inhibit. By focusing particularly intensively on
information held in mind, the possibility of this information to guide behavior is
increased, thus reducing the possibility of an inhibitory error, and working memory is
required for all these processes (Carlson et al. 2002: 79). As mentioned above,
inhibition is identified by many researchers as a key executive function. However,
Barkley (1997, as cited in Cheung et al. 2004: 395) suggested that behavioral inhibition

should be studied separately from executive functions. According to him, executive
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functions are divided into four as nonverbal working memory, verbal working
memory, self-regulation of affect, and reconstitution emphasizing that any change in
behavioral inhibition impairs executive functions. Furthermore, inhibition of an initial
dominating reaction, stopping a continuing response, and maintaining a latency
without being disrupted by competing events and responses are the three processes
that make up behavioral inhibition, according to Barkley. There are different methods
to measure inhibition control such as Stroop test, Flanker test, stop-signal task and go/

no-go task are among the main tests used to measure inhibition control (Karakag 2013).

1.2.2. Working Memory

Working memory refers to the cognitive processes involved in temporarily
storing information while a person is simultaneously processing incoming information
or retrieving information from long-term storage (Karakas and Karakas 2000: 216).
Processes such as mentally rearranging elements, translating instructions into action
plans, incorporating new information into thought or action plans, evaluating
alternatives, and deriving a general principle, or mentally relating information to see
relationship between items or ideas all require working memory (Diamond 2013: 143).
In addition, our ability to see connections between seemingly unrelated things and to
separate different elements from the whole is critical for considering our past
experiences and future hopes that we remember when making plans or decisions
(Simms et al. 2018: 174).

Inhibitory control and working memory might be considered as two
mechanisms that complement one another. To recognize what is suitable and what is
unimportant, one must keep their aims in mind (Diamond 2013: 147). This knowledge
directs the person's actions and helps him/her lower his/her mistake rate (Diamond
2013: 147). For example, in the go/nogo task, which is one of the most basic tasks used
to measure inhibition, there are two situations as act and no act. However, it is
necessary to keep in mind in which case which process will be processed (Rubia et al.
2001). Additionally, Bull and Scerif (2001: 289) used the Wisconsin Card sorting task
to assess EF working memory and the findings demonstrate a link between poor task
performance and deficits in working memory and inhibition. Since maintaining
knowledge properly and rapidly in potentially distracting situations is crucial, it

appears that there is a connection between inhibition and working memory (Fernandes
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2017). In the current study, no direct assessment of working memory was taken, but it
is considered that working memory will be a complementary mechanism for the
Go/No-go and Task Switching tasks to be used in inhibition and cognitive flexibility

measurements.

1.2.3. Cognitive Flexibility

Cognitive flexibility can be defined as a person's awareness of the availability
of options and alternatives in any situation, willingness to be flexible and adapt to the
situation, and self-efficacy to be flexible (Martin and Rubin 1995: 625). It occurs as a
property of EF and is typically a structure measured in the laboratory using shifting or
task switching behavior paradigms (Dajani and Uddin 2015: 573).

Another feature of cognitive flexibility is that it allows the perspectives to be
changed spatially or cognitively. For the person to change his perspective, he must
block (inhibit) his previous perspective and load a different perspective into the
working memory or activate the existing one (Braem and Egner 2018: 472). It is
believed that for a mental state to change, to alter the present perspective inhibition
and to actively comprehend the new perspective working memory are required
(Diamond 2013: 143). Additionally, since the other two EF sub-skills are dependent
on cognitive flexibility, the evaluation of cognitive flexibility alone can be difficult
since the decline of one sub-skill impacts the other (Nweze and Nwani 2020: 124).
Therefore, task-switching and set-shifting tasks are generally used to measure
cognitive flexibility (Dennis and Vander Wal 2010: 243).

Shifting between different conditions are frequently studied using the task
switching paradigm (Miyake et al. 2000: 56). The task change condition is one of them;
in this condition, participants are required to transition between the two situations
quickly. A trial block of one of the two tasks and a block of the other task are repeated
under the repetitive condition. The task switch cost is calculated by comparing task
switching to task repetition, and this provides details about a person's cognitive
abilities and capacity for situational adaptation (Genet and Siemer 2011: 396).
Additionally, it has been suggested that there is a connection between executive
function deficits and emotional dysregulation, and impairment in cognitive flexibility

are linked to both depression and rumination, which are maladaptive thought patterns
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that draw attention to one's unpleasant emotional state (Whitmer and Banich 2007:

548).

1.2.4. Attentional Bias

For the adaptation process of humans, selective attention to appetitive and
aversive stimuli is important (Cisler and Koster 2010: 204; Koster et al. 2006: 635;
Zvielli et al 2015: 773). According to the theories, it is suggested that selective
attention will be allocated to emotionally evocative information, so fast and early
processing of motivational information is functionally very important. (Hester and
Luijten 2014: 231; Schéifer et al. 2016: 638; Zvielli et al. 2015: 774). Attentional bias
can be associated to a group of information processing biases that underlie a variety of
addictions (Luijten et al. 2012: 2772) and anxiety (MacLeod and Grafton 2016: 69).
For instance, fear facilitates individuals' perception of danger from the environment
and helps organisms respond effectively to threatening situations (Bar-Haim et al.
2007: 1). Researchers revealed that those with high anxiety sensitivity were more
likely to engage in threatening information compared to those with low anxiety by
using different assessment tasks (Cisler and Koster 2010: 212; Mathews and MacLeod
2005: 167). For example, in a study of children with asthma and anxiety disorders, it
was investigated whether these children display attention biases towards threatening
stimuli. In addition to self-report and parent-report questionnaires for measuring child
asthma and anxiety variables, a visual dot-probe task was used to measure attentional
bias. The results show that children with anxiety disorders exhibit poorer attentional
control and there is a significant association between reduced asthma symptoms and
an attentive bias towards asthma stimuli (Dudeney et al. 2017: 1644).

Two complementary cognitive approaches can be mentioned for pathological
anxiety (McNally 2001: 518). The first of these is the traditional approach, which
argues that pathological anxiety is the basis of one's false beliefs (Beck et al. 2005).
The other approach uses cognitive science to reveal the underlying causes of anxiety
disorders based on theories of experimental psychology (Harvey et al. 2004: 46).
However, there are some controversial opinions regarding these two approaches due
to the fact that reaction time and observational self-report measures are not sufficient
to measure attentional bias for threat (McNally 2001: 518; McNally 2019: 7). Despite

all these controversial views, the experimental approach consists of two different
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research paradigms regarding content-related cognitive biases and deficiencies in
content-independent biases (McNally 2019: 7).

Early studies on this field focused on paradigms that assess attention,
interpretation, and memory to explain the biases that support the processing of threat-
related information. However, because anxiety disorder patients may perceive
uncertainty as threatening and selectively recall threatening experiences, there may be
a possibility of experiencing recurrent episodes of distress. Therefore, it is very
important to identify the difference between the procedure and the process itself to
measure a latent cognitive process (MacLeod and Clarke 2015: 59; McNally 2019: 11;
Cisler and Koster 2010: 212). Another research approach argues that emotional
disorders may occur due to cognitive deficits, ignoring the emotional value that the
information processed by the person (Eysenck and Derakshan 2011: 957). Moreover,
difficulties in executive control over attention might lead to difficulties that inhibit
attention to threat, which is an indication that the two research approaches are

interrelated (McNally 2019: 11).

1.3. RELATIONSHIP BETWEEN SLEEP AND EXECUTIVE FUNCTION
Lack of sleep can impair a person's emotional and cognitive functioning, which
will impact their social and professional performance (Leger et al. 2014: 143; Fabbri
etal. 2021: 1082). A concept put out by Beebe and Gozal (2002: 14) connected frontal
brain dysfunction, hypoxia, and sleep disruption. According to the model, sleep
disruption, nocturnal hypoxemia, and hypercarbia lessen the efficiency of sleep-related
restorative processes. This results in a range of biochemical and cellular stressors,
disrupts functional homeostasis, and changes the survival of neurons and glia in certain
brain areas. According to the hypothesis, these biochemical and cellular processes are
principally responsible for the malfunctioning of the cerebral cortex's anterior areas.
It's crucial to understand that injuries to brain areas other than the frontal cortex can
also cause executive dysfunction. For example, among the daytime symptoms of apnea
in people with obstructive sleep apnea syndrome (OSAS), the most striking ones are
cognitive disorders such as forgetfulness, memory deficits, attention deficit and
concentration disorder (Torun Yazihan et al. 2007: 85). This executive dysfunction

typically occurs in higher-risk situations, including social interactions, traffic, and
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work-related tasks (Beebe and Gozal 2002: 14). Therefore, as part of a
neuropsychological assessment, executive skills should always be assessed.

Rana and her colleagues (2018: 67) conducted a study with 1220 middle-aged
male twins to examine the relationship of sleep quality between memory and executive
functions of middle-aged adults. In this study, while the sleep quality of the
participants was examined with the Pittsburgh Sleep Quality Index, executive function
performances were evaluated with tasks such as inhibitory and interference control,
set changing and episodic memory. In conclusion, visuospatial episodic memory
accuracy was substantially correlated with sleep quality but not verbal episodic
memory accuracy. In addition, when executive functions were correlated with memory
processes, sleep quality was related to three of the four executive functions. These
include working memory updates, working memory demands, and adjust shifting in a
task with episodic memory tampering resistance.

In a study conducted by Benitez and Gunstad (2012: 220) with 67 healthy
young adults using PSQI, the relationship between sleep quality, personality and
executive functions was examined. The findings demonstrated a correlation between
low levels of sleep quality (i.e., general sleep quality, length, and drug usage) and
greater levels of sadness and anxiety, as well as poor performance on attention and
executive function. Another study was conducted with 23 healthy participants to
examine the effects of sleep deprivation on executive functions (Tucker et al. 2010:
48). A battery of tasks including a modified Sternberg task, a questioned recall task,
and a phonemic verbal fluency task were used to assess executive functions. In the
study, it was shown that sleep deprivation reduced the performance of dissociated non-
executive components of cognition in executive function tasks, such as control task
performance. Additionally, sleep deprivation had no discernible effects on the
executive functions of working memory scanning activity or resistance to proactive
intervention.

According to a study conducted by Walker and colleagues (2002: 205), the
amount of NREM sleep the night before and cognitive function measures were
significantly positively correlated. A total of 62 participants were instructed to practice
on the motor skill task in this research. Participants who trained at 10:00 in the
morning did not performed better when evaluated again 12 hours later. However, they

significantly improved by 18.9% at 10:00 the following morning. Similar to this, after
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just 12 hours of training, those who trained at 10 p.m. shown a substantial
improvement of 20.5%. Additionally, they claimed that only one night of sleep was
necessary for a motor skill task to observe improvement. This development was
especially noticeable in the 2nd NREM phases occured in the last third of the night.
Based on some studies, lack of sleep has been associated with not only
executive functions but also attention regulation difficulties, impaired cognition,
delayed reactions (Wilckens et al. 2014: 658) and mood abnormalities (Selvi et al.
2007: 244). The medical literature also states that characteristics including gender
(Orzech et al. 2011: 617), academic achievement (Cates et al. 2015: 9), general health,
socioeconomic situation, and amount of stress (Saygili et al. 2011) might have an

impact on a person's ability to sleep.

1.4. COVID-19 INTRODUCTION

In December 2019, a disease like pneumonia cases began to occur in Wuhan
City, Hubei Province, China (Atalan 2020: 38; Saglietto et al. 2020: 1110). Research
has revealed that the emerging cases are a new type of coronavirus that was previously
unknown, and this virus in the new form has been named Coronavirus 2019 or
COVID-19 because it appeared in 2019 (Atalan 2020: 41). The origin of the virus is
thought to be the Huanan seafood market in Wuhan city and although, it was thought
to be transmitted only from animal to human at first, it was understood that the virus
could be transmitted from human to human with the fact that the virus started to be
seen in people who did not visit the seafood market (Shereen et al. 2020: 96). It is
known that the pathway of transmission of COVID-19 from person to person is similar
to the scattering of droplets, which is the principle of transmission of respiratory
diseases. In such cases, it is known that a sick person may be very likely to infect the
people around them by coughing or sneezing, so environmental factors play an
important role in the transmission of the virus (Céssaro and Pires 2020: 138834; Saadat
etal. 2020: 138870; Vardoulakis et al. 2020: 1). The COVID-19 outbreak is spreading
very rapidly, and according to the data of the World Health Organization (2022), more
than 600 million people have been reported to infected by the coronavirus so far. In
many parts of the world, restrictions affecting most of life were in place to prevent or
reduce the spread of the coronavirus, and people are expected to comply with hygiene

rules (Nakada and Urban 2020: 139087). Some of these restrictions were working from
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home, school vacations, quarantine, and lockdown in areas with a high number of cases
(Hensher et al. 2021: 65; Pietrobelli et al. 2020: 1382). When all these restrictions were
taken into consideration, it is inevitable that disruptions affected functioning of daily

routines and accordingly changes in cognitive functioning (Ingram et al. 2021: 935).

1.4.1. Effects of COVID-19 on Sleep Characteristics

The duration of the restriction due to COVID-19 varied according to the course
of the epidemic and the countries, and some countries have had to extend the lockdown
by days, which caused the population to be intensely affected (Atalan 2020: 40). It is
expected that radical changes in daily life and fear of contamination create stress on
individuals and seriously affect mental health and sleep (Voitsidis et al. 2020: 113076).
For example, a total of 2,427 people participated in a study conducted with Greek
population. They were asked to participate in various online questionnaires such as
contact with COVID-19 and COVID-19-related negative attitudes, Athens Insomnia
Scale (AIS), the Intolerance to Uncertainty scale (IUS), and the Patient Health
Questionnaire-2 (PHQ-2) Depression Scale. The results showed that 37.6% of the
participants suffered from sleep problems, and if people live in urban areas, they were
more vulnerable to sleep problems. Furthermore, participants who were not sure that
they or their relatives have contracted the virus showed higher insomnia scores
compared to other participants (Voitsidis et al. 2020: 113076).

In another study conducted with 2291 Italian participants, the effects of the
COVID-19 outbreak on sleep quality, general anxiety and psychological distress were
investigated (Casagrande et al. 2020: 12). The results show that 57.1% of the
participants experienced poor sleep quality, 32.1% experienced high anxiety and
41.8% experienced high distress. Additionally, women, younger participants, and
participants who had worries about being infected with COVID-19 were found to be
more likely to develop sleep disturbances, high anxiety, and distress.

A study conducted by Beck and his colleagues (2021: 117), researchers
investigated the prevalence of sleep problems in the general population of France
during the COVID-19 period. In the study, the participants were asked to evaluate their
sleep covering the previous 8 days, 49% reported that they had sleep problems, and
74% of the participants who re-evaluated after 2 weeks of lockdown reported that they

had sleep problems. Female participants reported more sleep problems compared to
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male participants. Additionally, younger participants reported more sleep problems
than older participants.

Another study showed that during COVID-19 lockdown, people started woke
up later and spent more time in bed as their sleep habits changing but their quality of
sleep was worse. In addition, it was found that the relationship with the increase in
sleep difficulties was stronger in people with high levels of depression, anxiety, and
stress (Cellini et al. 2020: 13074). In another study, data were collected from 2272
participants (1622 Italians and 650 Belgians), using an online questionnaire. The aim
of the study was to figure out how the duration of lockdown affects reported sleep
characteristics in Italians and Belgians, specifically in terms of sleep duration and
subjective quality (Cellini et al. 2021: 112). Participants were asked to report their
perceived sleep quality and sleep patterns retrospectively throughout the quarantine.
According to the results of the study, both Italian and Belgian participants had delayed
sleep times and increased time spent in bed, moreover their sleep quality was
significantly impaired. Furthermore, women, individuals in a more negative mood, and
those who perceive the pandemic situation as highly stressful were found to be the
most vulnerable.

Nationally representative sleep patterns from previous years and during the
pandemic were examined in a study investigating pre- and post-COVID-19 sleep
features in the United States. The average sleep length did not vary between 2018 and
2020, but shorter sleep duration and a higher number of days of difficulty falling
asleep, remaining asleep, and feeling tired were shown to be more common in 2020.
In addition, Adults' sleep health in the United States was poorer in 2020 than it was in
2018, particularly among those under the age of 60 (Hisler and Twenge 2021: 113849).

Flexibility in schedules due to social constraint resulted in changes in wake and
bedtime (Targa et al. 2021: 1055). Recent studies have shown that people awaken and
sleep later under quarantine, potentially had a risk of using digital devices just before
bed (Gupta et al. 2020: 374). In addition, less exposure to sunshine, reduced daytime
activity, and altered mealtimes may disrupt circadian rhythms, which in turn influence
sleep (Silva et al. 2020: 612; van de Langenberg et al. 2019: 17). Additionally, mood
fluctuates were considerably during this period, which was directly connected to sleep

quality (Lian et al. 2019: 2265; Liu et al. 2020: 112921).
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1.4.2. COVID- 19 and Executive Functions

Empirical evidence show that Covid-19 may affect certain people's cognitive
ability to think rationally (Houben and Bonnechére 2022: 7748). In research conducted
by Alemanno and his colleagues (2021), the Mini Mental State Examination (MMSE),
the Montreal Cognitive Assessment (MoCA), the Hamilton Depression Rating Scale,
and the Functional Independence Scale were used to assess cognitive abilities of 87
patients with COVID-19 (FIM). According to the results 80% of the 87 patients were
found to have cognitive deficits, and 43 percent of those who improved after a month
did so because of signs of post-traumatic stress disorder. Additionally, distraction,
which has been observed to increase during the COVID-19 pandemic, caused by
anxiety and stress, which limit a person's cognitive resources (Boals and Banks 2020:
255).

Based on the correlation between the COVID-19 period and psychological
conditions, a study including 90 Italian volunteers examined alterations in executive
function in patients with post-traumatic stress symptoms (PTSS). According to the
findings of the study, participants with high PTSS demonstrated deficits in inhibiting
dominant responses measured with the Stroop task and the Go/No-Go task (Favieri et
al. 2021: 170).

According to a study by Cannito and his colleagues (2020: 1), higher health
anxiety (HA) was predicted by an attentional bias paradigm by using a visual dot probe
tests included virus related stimuli. This study based on the fact that the rapid spread
and contagion of COVID-19 increases health anxiety (HA) in humans. Results
indicated that HA level predicted a preference and bias for things connected to viruses.
Another study with 286 individuals sought to add to the body of research supporting
the COVID-19 anxiety syndrome concept (Albery et al. 2021: 1367). In order to
predict the levels of generalized anxiety and depression, they compared the COVID-
19 anxiety syndrome with personality, health anxiety, and COVID-19 anxiety
measures. They also found a correlation between higher COVID-19 psychological
distress scores and health anxiety scores by means of attentional bias towards COVID-

19-related stimuli.
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1.5. PSYCHOLOGICAL DISTRESS

Today, anyone might face the psychological conditions such as depression,
anxiety, and stress (Bilgel and Bayram 2014: 1153; Mirowsky and Ross 2017).
Distress might be analyzed under two basic categories as depression and anxiety and
is characterized as an uncomfortable subjective state (Mirowsky and Ross 2017).
Depression is the inability to move on from feelings of sadness, depression, loneliness,
hopelessness, or worthlessness (APA 2022; Seel et al. 2003: 181). It is also
characterized by death wishes, difficulty sleeping, sobbing, and a sense that everything
is an effort (Kessler et al. 2014). Depression has an impact on a person's thoughts,
feelings, and ability to manage everyday tasks like sleeping, studying, eating, or
working (Kessler et al. 2014). Anxiety is characterized by tension, restlessness, worry,
irritability, and fear (Szab6 2011: 102). People with high anxiety levels may struggle
to focus, have stomach issues, sleep issues, appetite issues, and have a challenging
time managing their anxiety (Trill 2013: 216). Anxiety and stress are two very related
concepts (Spielberger 1966: 4). Stress might be defined as an internal condition of the
body known as stress encompasses psychological, physiological, and cellular
responses (Mason 1975: 24). Stress also might be defined as the body's general
response to demands or challenges of any kind, whether they be psychological or
physical (Selye 1956: 525). While anxiety is driven by feelings of anxiety and
conditions that we see as threatening, accompanied by external factors such as
academic achievement and relationships; It is a situation in which feelings of stress,
anxiety, disappointment, and impatience prevail and are accompanied by cognitive

distortions (Amstadter 2008: 213).

1.5.1. Depression

From childhood through maturity, negative life experiences have a significant
impact on how depression develops (Lin et al. 2013; Yetkin and Ozgen 2007: 4). The
cognitive triad model, which Beck uses to explain depression, contends that a person's
perceptions of himself, the outside world, and the future become negatively distorted
(Beckham et al. 1986: 566). The negative self-perceptions that a person has, such as
believing they are insufficient, deficient, ill, or imperfect, make up the first aspect of
the cognitive triangle (Anderson and Skidmore 1995: 603). These people frequently

believe they are worthless than others and feel completely unworthy. The second factor

22



is the individual's propensity to adversely perceive their events. For the individual, the
world is seen as a place filled with challenges, that is unable to handle (Beck 1970).
Finally, the last factor includes the person's pessimistic outlook on the future. It is the
unfavorable conviction that one's problems will never end. External variables
including upbringing, social situation, cultural issues, poor education level, and life
stress may also be significant contributors to depression in addition to cognitive
theories (Saveanu and Nemeroff 2012: 51). Depression might happen spontaneously,
without a cause, as a side effect of another illness, drug, or alcohol use, postpartum, or
as a response to a traumatic experience (Hasler 2010: 157). It may cause decreased
appetite, sleep disturbances, decreased libido (Davidson and Turnbull 1986: 445)
psychomotor changes (Buyukdura et al. 2011: 398) and deterioration in cognitive
functions (Steffens and Potter 2008: 169).

1.5.2. Anxiety

Anxiety might be defined as a sensation of unpleasant suspense brought on by
the tight, disturbing expectation of a potentially dangerous yet ambiguous occurrence
(Rachman 2004). Anxiety might manifest itself in many different forms, impacting a
person's emotions, provoking unfavorable thoughts, and producing unpleasant bodily
sensations (Blanchard et al. 2008: 3). In terms of time, it has a tough beginning and an
unclear finish (Rachman 2004). State anxiety, which is experienced in response to a
perceived threat in a specific situation, and trait anxiety, which depends on how an
individual perceives the world and responds to it, are the two categories of anxiety
(Leal et al. 2017: 154). These two types of anxiety are highly correlated with one
another depending on how they develop and how intense they are.

People who struggle to regulate their anxiety may have trouble focusing,
Gasyroimstestinal problems, sleep problems, and may feel tight, weak, and irritated
(Emmelkamp and Ehring 2014: 11). Furthermore, studies demonstrate that anxiety of
any kind has a detrimental impact on cognitive tasks (Eysenck 1985: 580). Whatever
the anxiety-inducing circumstance is the person may respond differently in different
conditions. It is crucial to comprehend the anxiety-provoking circumstance because
mental processes like thinking, emotion, and memory are employed to consciously
cope with the anxiety-provoking event by assisting the person in acting consciously

(Emmelkamp and Ehring 2014: 6). However, defense mechanisms against anxiety
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might unconsciously employed (Wagqas et al. 2015: 1). These defensive systems come
in a variety of configurations depending on the level, type, and length of the anxiety
as well as the growth and traits of the layers that make up the personality (Blaya et al.
2006: 186). Some of them are adaptive and effective defensive mechanisms that
contribute significantly to personality development and the preservation of mental
health (Emmelkamp and Ehring 2014: 11). Recent studies have shown that individuals
who are typically distressed selectively pay attention to danger cues (Barnard and
Chapman 2016: 105; MacLeod et al. 2019: 549). Pre attentive processing can
exacerbate the danger and contribute to the beginning of anxiety (MacLeod et al. 1986:
15), making it a possible treatment target for the person (Lau and Waters 2017: 391).

1.5.3. Stress

According to Mason (1975: 23), stress is an internal condition of the body
characterized by cellular, physiological, and emotional responses. Since stress is a
personalized phenomenon that may vary across individuals, depending on the person's
fragility and resilience, its meaning varies for people under different conditions such
as different age, gender, education level, income level. (Fink 2016: 4). Unpleasant
emotional experiences, which are frequently represented by certain stress-related
emotions, such as anxiety, anger, sorrow, envy, fear, guilt, and humiliation, are the
source of stress (Lazarus 1991: 148).

When under danger, a person automatically responds with a "fight or flight"
response to defend themselves or acts swiftly in response to stress; as a result,
hazardous situations are either overcome or the individual is protected by avoiding
them (Goldstein 2010: 1433). Which coping strategy an individual exhibits depends
on how he assesses the input. Anxiety and depression may both arise if the stimulus is
perceived as a danger that threatens to upset the biopsychosocial balance of the person
(Selye 1976: 123). In addition to depression and anxiety, stress might cause sleep
problems, heart diseases, eating disorders and a more sensitive immune system (Salleh
2008: 9). Stress may have a detrimental impact on how well the brain functions

(McEwen and Sapolsky 1995: 206).
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1.5.4. Effects of Psychological Distress on Sleep

Increases in psychological distress have frequently been linked to unpleasent,
unexpected, and stressful life events (Thoits 1983: 33). Life events are characterized
as objective occurrences that seriously reorganize a person's behavior and disturb or
threaten to disturb their usual sequence of activity (Simons et al. 1993: 584). It is
suggested that the anxiety experienced during the COVID-19 is accompanied by
increased concern about resolving its long-term personal and societal effects (Peteet
2020: 2203). These unfavorable feelings impact sleep as well (Shen et al. 2018: 2584).

In a study conducted in January 2020 with the participation of 170 participants,
it was aimed to investigate the effects of social capital, which refers to networks that
facilitate cooperation and coordination between individuals and groups., on sleep
quality during the COVID-19 pandemic. Personal Social Capital Scale 16 (PSCI-16),
anxiety using the Self-Rating Anxiety Scale (SAS), stress using the Stanford Acute
Stress Reaction (SASR) scale, and sleep quality of the participants using the Pittsburgh
Sleep Quality Index (PSQI). The results show that anxiety is associated with stress and
decreased sleep quality, and that the combination of anxiety and stress reduces the
positive effects of social capital on sleep quality (Li et al. 2020: 2032). It is believed
that one of sleep's primary purposes is to restore health and refresh people while also
repairing tiny everyday harm (Adam and Oswald 1977). According to studies, poor
sleep quality increases the risk of several mental health problems, particularly
depression and anxiety (Woods and Scott 2016: 44; Okun et al. 2018: 703; Hyun et al.
2021: 54). Additionally, because sleep irregularities are risk factor for suicidal ideation
and suicide attempts, sleep problems are linked to both depression and suicide at

different ages (Porras-Segovia et al. 2019: 39).

1.5.5. Effects of Psychological Distress on Executive Functions

There is research that suggests that psychological distress might impair
executive functions because it changes the brain's capacity for concentration, clear
thinking, and decision-making (Shields et al. 2016: 665). As well as numerous
research have established the detrimental impact of stress and anxiety on cognitive
abilities (Visu-Petra et al. 2013: 649; Snyder et al. 2014: 897; Banks and Boals 2017:
1023; McHugh Power et al. 2020: 1071). Anxiety interacts cognitive processing's key

dimensions, including awareness, attention, perception, judgment, and memory
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(Rachman 2004). Studies have typically shown that mental performance can be
hampered by excessive levels of anxiety (Ashcraft and Kirk 2001: 224).

A lexical decision-making task with distracting neutral and threat terms was
employed in a study by Calvo, Gutiérrez, and Fernandez-Martin (2012: 66) to examine
the impact of anxiety. An unrelated study word was delivered either 300 ms or 1000
ms following the distractor in either supervised (foveal) or unsupervised (parafoveal)
settings. The findings demonstrated that group differences were only apparent when
the distractor was a threat phrase delivered at a fixation point that had been observed.
The high-anxiety group had greater distractor intervention than the low-anxiety group
when the poll word was offered at 1000ms, but at 300ms, there was no difference
between the groups. In essence, it demonstrates how anxiety impacts the way the
inhibitory function works while distractions are being watched. Additionally, it was
suggested that high anxiety required a longer distraction intervention than low anxiety.

Daily stresses might have a detrimental effect on cognitive performance
(Miguel 2012). The prefrontal cortex region, which has a high concentration of stress
hormone receptors, and other sections of the temporal lobe that are crucial for
cognition, like the hippocampus and amygdala, are all significantly impacted by stress
(Arnsten 2009; Yaribeygi et al. 2017). In a study conducted with 30 volunteer female
participants, 15 of the participants were included in the control group and 15 in the
stress group. The results suggested that negative and repetitive thoughts increase when
stress occurs (Horowitz and Becker 1971). The control group watched the comedy
"The Runner," in which a runner travels by his house and recalls it without any
upsetting incidents. On the other side, the stress group saw the more upsetting film
"Subincision," which had depictions of bodily harm, nudity, harassment, and blood.
After then, both groups reported their own sensations and ideas. Comparing the
participants' intrusive, unfavorable thoughts after viewing the stressful movie to those
of the control group who saw the less stressful movie, the findings revealed an
increase. The ability to repress unwelcome thoughts, which is a sign of cognitive
impairment, is found to decline as intrusive thoughts increases (Diamond 2013: 149).
It is important to note that depending on the intensity and persistence of the

psychological distress, these effects may differ from person to person.
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1.5.6. Psychological Distress During COVID-19

As mentioned above, due to the mandatory restrictions made during the
COVID-19 period, people had to create a new routine by disrupting their usual order.
During this time, a lot of people experienced loneliness, uncertainty, fear of getting
sick, spiritual distress, and sadness (Peteet 2020: 2203). Additionally, numerous areas
of everyday life have been affected by the epidemic and the methods used to stop its
spread, such as lockdown and social isolation, which have left many people feeling
stressed and anxious (Choi et al. 2020). During the COVID-19 period, those who
contracted the virus or lost loved ones due to the virus had to experience grief and
suffering, those who were lonely or lost their jobs, felt financially alone and
vulnerable. In addition, the unknown nature of the disease is thought to cause stress
and anxiety (Bertuccio and Runion 2020). Furthermore, it is thought that long-term
impacts of stress include the expediting the cognitive deterioration in a number of
domains, including the capacity to focus and pay attention (Scott et al. 2015). For this
reason, it seems important to detect the psychological problems experienced by people
during the COVID-19 period and to investigate their effects on cognitive functions

that may develop accordingly.

1.6. CURRENT STUDY AND HYPOTHESIS

Epidemic has had a negative impact on people's mental health, which may
result in psychiatric crises (Hall, Hall and Chapman 2008). Studies demonstrate that
deterioration in anxiety, depression and stress levels have negative impacts on the
executive functions of the person (Shields et al. 2016: 651). The COVID-19 pandemic
has caused significant stress and disruption for many people, leading to increased rates
of psychological distress and sleep problems (Fiorenzato et al. 2021). In the light of
previous findings, in the current study, the Brief Symptom Inventory (BSI-53), which
is a self-report scale, was used to measure general psychlogical symptoms of the
participants (Derogatis and Melisaratos 1983), Depression, Anxiety and Stress Scale
(DASS-42) was used to measure the symptoms of depression, anxiety and stress
(Lovibond and Lovibond 1995), and the Coronavirus Anxiety Scale (CAS) was used
to evaluate the dysfunctional anxiety due to coronavirus (Lee 2020).
Age seems to be an important factor in studies measuring the functioning of executive

functions. Studies show that executive function performance declines with increasing
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age. In particular, while an increase in memory skills was observed in the period until
adolescence and early adulthood, a decrease was observed in both memory and
inhibition functions in the period that started at the age of 40 and continued thereafter
(Ferguson et al. 2021: 15). It has been noted that sleep disturbances are more common
due to aging and pathological aging is associated with a rise in sleep disturbances
(Gadie et al. 2017).

Additionally, poor sleep quality due to aging leads to excessive daytime
sleepiness (Fortier-Brochu et al. 2012), and cognitive impairments (Martella et al.
2011). Based on these studies, the current study's sample consisted of healthy adults
aged 18-40 years. In the light of studies emphasizing changes in sleep characteristics
and its adverse effect on cognitive functioning including executive functions, we used
PSQI for sleep quality (Buysse et al. 1989); ESS for daytime sleepiness (Johns 1992:
379) in current study.

According to research, the central executive's inhibiting and shifting processes
are independent of one another and operate in synchrony (Miguel 2012). However,
task switching was connected to the suppression of the distracting information,
according to Friedman and Miyake's (2004: 101) research. Therefore, in the present
study, Task Switching and Go/No-go tasks, which measure executive functions as
cognitive flexibility and inhibition were used. In line with the reviewed literature and
findings of research it is generally agreed that neurocognitive dysfunctions, attention
deficiencies, reduced cognitive function, depression, anxiety, stress, and impulsivity
are all linked to sleep disturbances (Mollayeva et al. 2016: 59). The present study it is
hypothesized that people with poor executive functions will be more biased towards
images related to COVID-19, that these individuals will have higher levels of
depression, anxiety and stress, and as a result, their sleep quality will be worse. Since
the current study is not an experimental study, the relationships between the factors
were examined.

As a result, the following hypotheses will be tested:

Hypothesis 1. It is expected that there will be a positive relationship between poor sleep
characteristics and indicators of psychological distress as depression, anxiety, stress,
and COVID-19 anxiety.

Hypothesis 1a: It is expected that there will be a positive relationship between poor
sleep quality and depression, anxiety, stress, and COVID-19 anxiety.
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Hypothesis 1b: 1t is expected that there will be a positive relationship between daytime
sleepiness and depression, anxiety, stress, and COVID-19 anxiety.

Hypothesis Ic: It is expected that sleep quality differs according to depression, anxiety,
and stress levels.

Hypothesis 2. It is expected that there will be a positive relationship between sleep
characteristics and executive functions.

Hypothesis 2a: 1t is expected that poor sleep quality positively associated with
decreased inhibitory control.

Hypothesis 2b: 1t is expected that greater sleep quality is positively associated with
cognitive flexibility.

Hypothesis 2c: 1t is expected that sleep quality is negatively associated with attentional
bias towards COVID-19 related stimuli.

Hypothesis 2d: 1t is expected that daytime sleepiness negatively associated with
inhibitory control.

Hypothesis 2e: It 1s expected that daytime sleepiness is negatively associated with
cognitive flexibility.

Hypothesis 2f: 1t is expected that daytime sleepiness is positively associated with
attentional bias towards COVID-19 related stimuli.

Hypothesis 2g: 1t is expected that the attentional bias scores will differ between those
with high and low sleep quality.

Hypothesis 3. Tt is expected that there will be a positive relationship between
psychological distress and executive functions.

Hypothesis 3a: It is expected that depression, anxiety, and stress are negatively
associated with inhibitory control.

Hypothesis 3b: 1t is expected that depression, anxiety and stress are negatively
associated with cognitive flexibility.

Hypothesis 3c: 1t is expected that Coronavirus anxiety is positively associated with
attentional bias towards COVID-19 related stimuli.

Hypothesis 4. It is expected that sleep quality and attentional bias scores will differ
between those with and without history of COVID-19.

Hypothesis 4a: Participants who had history of COVID-19 were expected to report

lower sleep quality than participants who did not.
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Hypothesis 4b: Participants who had history of COVID-19 were expected to have
higher attentional bias scores than participants who did not.

Hypothesis 5. It is expected that inhibition, cognitive flexibility, and coronavirus
anxiety have a mediating role in the relationship between attentional bias towards
COVID-19 related stimuli and sleep quality.

Hypothesis 5a: It is expected that inhibition has a mediating role in the relationship
between attentional bias towards COVID-19 related stimuli and sleep quality.
Hypothesis 5b: It is expected that cognitive flexibility has a mediating role in the
relationship between attentional bias towards COVID-19 related stimuli and sleep
quality.

Hypothesis 5c: It is expected that coronavirus anxiety has a mediating role in the
relationship between attentional bias towards COVID-19 related stimuli and sleep

quality.
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CHAPTER II

METHOD

2.1. PARTICIPANTS AND RECRUITMENT

Participants consisted of (N = 102) healthy adults with age range of 18- 40. The
final set of data had 98 individuals and was used in the primary analysis following the
data screening procedure and the removal of outliers. Recruitment was carried out by
an invitation to participate in the study. The current study was cross-sectional study
and convenience sampling was applied. Inclusion criteria for participation in the study
required was as follows; Being between the ages of 18-40, not having an internal
medical or neurological disease, not having a visual impairment that affects daily life,
being actively using a computer, being at least a high school graduate. Gender

distributions of participants were heterogeneous.

2.2. PROCEDURE

The study took place in two stages as questionnaires and computer tasks. A
written informed consent form was obtained from all participants by following ethical
standards of Cankaya University Ethical Committe. In the first phase of the study, 5
different questionnaire was used. These questionnaires provide information about the
individual's sleep quality and general well-being. Questionnaires consisted of
Demographic Form, written version of Brief Symptom Inventory (BSI- 53), Pittsburgh
Sleep Quality Index (PSQI), Epworth Sleepiness Scale (ESS), Depression, Anxiety
and Stress Scale (DASS-42) and COVID-19 Anxiety Scale (CAS). The second phase
of the study included computer experimentation. Before participating in the
experiments, subjects were instructed not to consume caffeinated beverages in the last
hour. All experiments were conducted in a quiet, neutral environment that is free from
distractions. Participants were invited to study verbally and through social media
announcements. After the participants completed the written forms, they completed

the computer tasks.
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Participants were asked to sit in front of a laptop screen while maintaining a
distance of approximately 60 cm from the screen throughout the entire task. First, the
Go/No go task was presented to evaluate the inhibitory control, then the Task
Switching task to evaluate the cognitive flexibility, and finally the Dot Probe task was

presented to evaluate their attentional bias against virus-related visuals.

2.3. DATA COLLECTION TOOLS
2.3.1. Demographic Form

In the demographic information form, there were questions to collect
information about age, gender, weight, size, marital status, education level, income
level, work status, computer usage information, visual impairment information,
general health, whether the participant has had COVID-19, if s/he had symptom
severity and COVID-19 related brief information, general sleep evaluation, caffeine
consumption and telephone or e-mail information to be able to contact them if they

request further information about study.

2.3.2. The Coronavirus Anxiety Scale (CAS)

The CAS was developed by Lee in 2020 to measure coronavirus-related
dysfunctional anxiety as open access. The scale might be considered as a self-reported
mental health screening tool and the Cronbach alpha value of the scale was found to
be 0.93 (Lee 2020: 393). The Cronbach Alpha reliability coefficient of the study, for
which Turkish validity and reliability analyzes were performed, was calculated as
0.832. The factor loads of the scale, which consists of a single factor and 5 items, vary
between 0.625 and 0.784 (Biger et al. 2020: 217). In the planned study using a 5-point
scale, participants will be requested to respond to a series of questions regarding to
assess anxiety associated with the COVID-19 pandemic. The scale consists of 5
questions and one dimension. Scoring of the scale is “0” for “never”, “1” for “Rarely,
less than one or two days”, “2” for “A few days”, “3” for “more than 7 days” and “4”
for “almost daily in the last two weeks”. A participant's total score of 9 or above
indicates coronavirus-related dysfunctional anxiety, and a high total scale score may
be indicative of the participant's problematic symptoms that may require further

evaluation and/or treatment (Sayik et al. 2020: 18).
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2.3.3. Pittsburgh Sleep Quality Index (PSQI)

The PSQI was developed by Buysse and his collegues in 1989 and it is a self-
report scale used to evaluate sleep quality and sleep disturbance in the last month
(Buysse et al. 1989). The validity and reliability of the index for Turkey was
determined by Agargiin, Kara, and Anlar (1996) and it was concluded that it was
suitable for Turkish society. Turkish PSQI was found to be a scale with a very high
degree of reliability (Cronbach's Alpha = 0.80). There are 7 components of PSQI;
subjective sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep
disturbance, use of sleeping pills, and daytime dysfunction (Buysse et al. 1989). While
some components are specified with a single item, some are obtained by grouping
several items. Each item is scored between 0-3 according to frequency, and the range
of scores that can be obtained from this scale is 0-21. A total score above 5 indicates

poor sleep quality.

2.3.4. Brief Symptom Inventory (BSI)

Brief Symptom Inventory developed by Derogotis (1994) which is a short but
valid and reliable scale that makes a general psychopathology assessment. It might be
defined as short version of Symptom Checklist’s (SCL-90-R). It was developed as a
result of studies with the SCL-90-R. The SCL-90-R consists of 90 items distributed
over 9 factors. As a result of the evaluations, a short symptom inventory was created
by selecting a total of 53 items with the highest load in each factor. 53 items consist of
five sub-dimensions as anxiety, depression, negative self, somatization, and anger.
Like the SCL-90-R in BS], it is a Likert-type scale that requires self-evaluation. It was
developed with the aim of catching some psychological symptoms that may occur in
both healthy samples and various medical and psychiatric patients. BSI was originally
consisted of three global indexes and nine sub-dimensions as "Somatization",
"Obsessive-Compulsive  Disorder”, "Interpersonal Sensitivity", "Depression",
"Anxiety Disorder", "Hostility", "Phobic Anxiety", "Paranoid Thoughts", and
"Psychoticism". The Turkish adaptation of the study was made by Sahin and Durak
(1994) and it was found that it consisted of five factors: "Anxiety", "Depression",
"Negative Self", "Somatization" and "Hostility". The three scales of Global
Discomfort Detector are “Global Severity Index”, “Positive Symptom Total”, which

have different scoring methods and depending on the scoring type, and “Positive
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Symptom Distress Index”. The items were assessed on a scale of 0 to 4, with 0
indicating "not at all" and 4 indicating "too much." A score is obtained for each
subscale by dividing the total determined for each subscale by the number of items in
that subscale. A rise in each subtest score and the overall symptom score indicates a
high level of psychological symptoms. The "Global Severity Index" measures how
stressful something is. This number ranges from 0 to 4. It is calculated by multiplying
the sum of the subscales by 53. The total score derived by accepting all positive values
as one, except for the elements marked as 0, is known as the "Positive Symptom Total."
The range for this score is 0 to 53. By dividing the sum of the subscales by the amount
of symptoms, the "Positive Symptom Distress Index" is calculated (Savasir 1997). The
Cronbach Alpha internal consistency coefficients derived from the total internal
consistency score were .96 and .95, respectively, according to three separate studies
by Sahin and Durak (1994); the coefficients obtained for the subscales varied
between.55 and.86. According to studies on criterion-related validity, the BSI's
correlation with the "Social Comparison Scale" was between —14 and —.34, the
"Submissiveness Scale" was between.16 and.42, the "Susceptibility to Stress Scale"
was between.24 and.36, and the "Beck Depression Inventory" was between.34 and.70.
In the construct validity study, the sample was divided into end groups as "prone to
stress" and "not prone to stress" based on the scores obtained from the "Stress-
Susceptibility Scale," and only three items (4, 8, 26) of the 53 items were statistically
significant in determining the item validity of the scale. It was discovered that the
significance level could not be attained. The overall score of the scale was analyzed,
and it was discovered that the scale could discriminate these two extreme groups at a

substantial level.

2.3.5. Epworth Sleepiness Scale

Epworth Sleepiness Scale (ESS) is a subjective scale developed by Johns
(1992: 379) that assesses sleepiness. A four-point Likert scale is used in ESS. It is
graded on a scale of 0 to 3, with a high score indicating tiredness. The 0—5 point range
is considered normal, the 610 point range is considered normal but with increased
daytime sleepiness, the 11-12 point range is considered increased but with moderate
daytime sleepiness, the 13-15 point range is considered increased, and moderate

daytime sleepiness is 16-24 points. The interval is also lengthened, resulting in
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significant daytime sleepiness. The ESS is a valid and reliable scale for assessing
general sleepiness, as well as a valid and reliable test that may be used in studies on
sleep and sleep disorders in Turkey (Cronbach's alpha = 0.86), according to the
researchers (Izci et al. 2008: 165).

2.3.6. Depression Anxiety Stress Scale (DASS)

The Depression, Anxiety Stress Scale (DASS) was created by Lovibond and
Lovibond (1995: 335) and measures 14 for depression (for example, I can't think of
anything positive), 14 for anxiety (for example, my lips are dry), and 14 for stress (for
example, my surroundings). There are 42 entries in the category "events that make me
nervous'. The scale is a four-point Likert scale: 0 is “absolutely inappropriate for me”,
1 is “slightly acceptable for me”, 2 is “generally appropriate for me”, and 3 is
“completely appropriate for me”. High scores on the depression, anxiety, and stress
aspects suggest that the person is dealing with a mental health issue. A range of 0-9
for depression, 0-7 for anxiety and 0-14 for stress is considered normal. Scores above
these ranges (above cut- off level) indicate the degree of clinical emotional states
ranging from mild to extreme severe (Lovibond and Lovibond, 1995: 335). For each
sub-dimension, the total scores of the scale without reversed items vary from 0 to 42
(Deniz and Siimer, 2010). Bilgel and Bayram, (2010: 118) developed the Turkish
version of the scale. The corrected item-total correlations for DASS were found to
range between .51 and .75. The DASS internal consistency coefficients were found to
be.89 for the entire scale and .90, .92, and .92 for the depression, anxiety, and stress
sub-dimensions, respectively. The scale's test-retest reliability results revealed that the
correlation coefficients between the two applications were .98 (p.001) for all three sub-
dimensions and .99 for the entire scale. The Spierman-Brown split-half reliability
scores for the total scale were .96, and for depression, anxiety, and stress components,

they were .95, .98, and .95, respectively (Deniz and Siimer, 2010).

2.3.7. Visual Dot-Probe Task

The dot probe task was developed by Macleod and his colleagues (1986: 15)
to measure attentional bias towards threatening stimuli. This task was carried out based
on the dot-probe procedure presented by Cannito and his colleagues (2020: 1).

Permission was obtained from the researcher of the study to use the attentional bias
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paradigm and a standardized set of 60 images. Later, a study was carried out to adapt
60 images to the Turkish population. The following section contains more detailed
information about stimuli selection.

In Visual Dot-Probe task, for a typical laptop screen size, images were
presented in a 6x7cm box to both the left and right of the fixation cross with a distance
of 10cm between the two. 10 pairs of virus-related/neutral objects were presented 4
times based on four possible object/probe combinations, resulting in a total of 40 test
trials. In order to reduce possible habituation to stimuli that may occur when virus-
related images are found in all trials, 40 complete trials, each presented four times,
were included in the attentional bias task consisting of 10 pairs of neutral images.
These filler trials were presented randomly mixed with test trials. The task was
presented to the participant in two blocks as 10 practice trials and 80 task trials. Firstly,
after the fixation cross (+) is shown in the middle of the screen (500ms), two side-by-
side objects were presented for 1000ms. The position of the images was chosen
randomly, either to the left or right of the fixation cross. Then, both objects were
disappeared, and a probe (X) was appeared at the location of one of the two objects
(1000 ms), prompting participants to press a key (E) if the poll is on the left, and
another key (I) if the poll is on the right. Attentional bias was determined by the
difference in reaction times between congruent trials (when the probe replaces
threatening stimuli) and incongruent trials (when the probe replaces neutral stimuli).
Participants who focus their attention on the threatening stimulus were expected to
have faster response times (i.e., shorter) in trials in which the probe replaces

threatening virus-related objects than in trials in which neutral objects are replaced.

2.3.8. Stimuli Selection

To measure attentional bias towards COVID-19, a visual dot probe paradigm
was used (Cannito et al. 2020: 3). Since the original study was conducted in Italy,
images were familiar to the Italian people in the original study. An online Google
Survey was created in order to adapt the study into Turkish and to identify the images
that Turkish participants associate with the idea of COVID-19. In the online survey,
in which 103 people participated, a total of 60 standardized object images for size and
brightness from the web were presented to the participants. In this survey, participants

were asked to rate how much the objects they saw were associated with COVID-19,
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from 0 (not at all) to 100 (extremely). As a result of the scores of the participants, 10
objects strongly associated with the virus (rating score between 95.1 and 64.9) were
evaluated in the category of virus-related stimuli, while 30 objects weakly associated
with the virus (evaluation score between 14.5 and 6.8) were neutral stimuli evaluated

in the neutral stimulus category.
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Table 1. Mean score and standard deviation (SD) to the question: “How much from 0 (not at
all) to 100 (very much), is this picture associated with the idea of COVID- 19”

Image Type Trial Description Mean score S.D.
Virus-related 1 Test HES Code 95.1 18
Virus-related 2 Test Blue Mask 92.8 13.6
Virus-related 3 Test NO95 Mask 91 18.4
Virus-related 4 Test Hand Sanitizer 85.9 264
Virus-related 5 Test Portable Hand 85 23.8

Sanitizer
Virus-related 6 Test Face Shield 84.5 29.3
Virus-related 7 Test Thermometer 83.9 247
Virus-related 8 Test Lemon Cologne 82.9 23.4
Virus-related 9 Test Blue Gloves 62.4 32.6
Virus-related 10 Test Syringe 64.9 35.1
Neutral 1 Test Air Freshener 14.5 21.6
Neutral 2 Test Tire Repair Kit 2.1 5.7
Neutral 3 Test Radiator Cleaner 6.2 18
Neutral 4 Test Shaving Foam 5.4 16.8
Neutral 5 Test Shaving Cologne 6.4 18.8
Neutral 6 Test Fertilizer 6.2 15.3
Neutral 7 Test Hand Lotion 14.2 27
Neutral 8 Test Foot Deodorant 2.9 10
Neutral 9 Test Sunscreen 2.4 5.9
Neutral 10 Test Hair Foam 3 11.2
Filler 1 Filler Coffee Pot 7.5 18.9
Filler 2 Filler Iron 6.8 16.1
Filler 3 Filler Remote Control 16 26.3
Filler 4 Filler Saltshaker 33 11.7
Filler 5 Filler Hair Dryer 3.1 10.4
Filler 6 Filler Hair Removal Device 7.1 18
Filler 7 Filler Water Carafe 5.9 15.3
Filler 8 Filler Toothbrush 14.4 28.1
Filler 9 Filler Jar 2.3 6.7
Filler 10 Filler Flower Watering Can 4 13
Filler 11 Filler Teapot 10.2 23
Filler 12 Filler Saucepan 5.5 16.3
Filler 13 Filler Storage Container 2.8 9.1
Filler 14 Filler Storage Box 9.4 21.6
Filler 15 Filler Food Processor 33 10.4
Filler 16 Filler Stapler 2.1 6.8
Filler 17 Filler Flowerpot 5.8 19.5
Filler 18 Filler Kitchen Scale 8.8 20.1
Filler 19 Filler Pan 4.8 16.6
Filler 20 Filler Blender 54 154
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2.3.9. Go/ No/Go Task

The Go/No go task was used to measure behavioral inhibition. This paradigm
reflects processes related to the management of motor behaviors, such as associating
applied or inhibited voluntary motor movements with stimuli (Smith and Abel 1999).
Participants was presented with two types of stimuli, one is asked to respond to a
stimulus, and another is asked to suppress their response. Thus, two different cognitive
efforts as pressing and not pressing were displayed (Sansal et al. 2014). The current
study, adopted from Favieri and his colleagues’ study (2021: 170). Two oval stimuli
of various colors were placed in the center of the screen with a black background (red:
No-Go stimuli; green: Go Stimuli). The target stimulus (Go) and non-target stimulus
(No-Go) were displayed on the screen at random for 2000 milliseconds, followed by
500 milliseconds of blank screen. During the experiment, the participant was asked to
keep their attention fixed on the center of the screen. When the green oval appeared in
the center of the screen, participants were expected to press the spacebar as rapidly as
possible. The participant had to wait for the stimulus to vanish after the red oval
appeared. After each incorrect response, feedback was given as “you shouldn't have
pressed but you did” or “you should have pressed but you didn't”. One hundred twenty
trials were conducted (96 Go trials, 24 No-Go trials), with correctness comments
provided. To test the inhibition motor component, the percentage of improper reactions
to "No-Go" stimuli (False Alarms) was used.

The Go/No-go task is frequently used to evaluate behavioral inhibition with the
presumption that people who respond to no-go cues more frequently, or who have a
greater false alarm rate, will find it more difficult to suppress a dominant response

(Young et al. 2018)

2.3.10. Task Switching Task

Task Switching Paradigm first developed by Rogers and Monsell (1995) and it
was used to measure cognitive flexibility. The participants were shown letter-number
matching in a square divided into four. Participants were asked to respond by pressing
the "B" key for consonants or the "N" key for vowels when the match was shown in
one of the top two quadrants. When the match was shown in the sub-dials, they were
asked to answer by pressing "B" for odd numbers and "N" for even numbers. The first

block of trials consists of 25 trials, and participants are shown only the stimuli from
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the upper two quadrants. In this section, they are expected to respond only to letters.
The second block consists of 25 trials and participants were shown only the stimulus
from the lower two quadrants. In this section, they are expected to respond to numbers
only. The third and fourth blocks consist of a total of 300 trials. In this section, they
were expected to respond to both letters and numbers. Matches were presented
clockwise on consecutive dials, with two attempts for letters followed by two attempts
for numbers; a task change occurs every two attempts. Switching between tasks is
often reflected in this task as a slowing down immediately after a task transition

(Podlesek et al. 2021: 149).
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CHAPTER III

RESULTS

3.1. OVERVIEW

In this section, data cleaning and data scanning processes, data analysis,
descriptive statistics, correlation analysis, group comparisons and mediation analysis
are presented before testing hypotheses. First of all, information about the process of
examining the data was presented. Then, descriptive statistics and binary correlations
of the study data were explained. Finally, the results of testing the main hypothesis of
the study were presented. Both descriptive statistics and correlations were analyzed by
using the IBM SPSS Statistics (Version 25). The study's moderation analyses were
carried out using PROCESS Macro 3.3 for SPSS (Hayes 2017).

3.2 DATA SCREENING AND DATA CLEANING

To determine the outliers, the initially measured values were standardized.
Then, it was checked whether each z score was in the range of -3.29 and 3.29
(Tabachnick and Fidell 2013). The 3 participants outside this range were determined
as outliers and were not included in the analysis. In addition, it was aimed to determine
multivariate outliers using Mahalanobis distance analysis, but as a result of the
analysis, there was no multivariate outlier. Moreover, one of the participants excluded
from the study because she did not meet the age criteria. Consequently, final set of

data included 98 participants.
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Table 2: Means, Standard Deviations, Skewness and Kurtosis Values

Variables Mean SD Skewness Kurtosis
Attentional Bias a1 22 74 1.94
Inhibition 4.32 3.66 .98 .56
Cognitive Flexibility 456.87 248.69 52 -47
Sleep Quality 6.20 3.14 57 -.30
Daytime Sleepiness 8.21 3.98 A1 -24
DASS

Depression 10.48 10 1.21 .87
Anxiety 9.84 7.61 .61 =78
Stress 16.21 10.05 45 =77
COVID-19 Anxiety 2.28 2.86 1.10 A2
Valid N (listwise) 98

The means, standard deviations, skewness and kurtosis values of the study
variables are presented in Table 2. The distributions of the study variables were
examined considering skewness and kurtosis values. In this study, when testing
whether the data showed a normal distribution, skewness, and kurtosis values in the
range of -2 to 2 (George and Mallery 2019) were accepted as criteria. The skewness
and kurtosis values of the study variables were presented in Table 2. This assumption
seems to be valid for the variables of attentional bias, inhibition, cognitive flexibility,
sleep quality, daytime sleepiness, depression, anxiety, stress, and COVID-19 anxiety.
These arguments led to the conclusion that suitable parametric tests might be utilized

for data analysis.

3.3. DESCRIPTIVE STATISTICS AND BIVARIATE CORRELATIONS
AMONG STUDY VARIABLES

In this section, descriptive statistics to get a sense of the basic characteristics
of the collected data of the current study and bivariate correlation measurements are
presented, which allow to evaluate the strength and direction of the relationship

between the variables.

3.3.1. Descriptive Statistics

Demographic findings of the participants (N = 98) were shown in Table 3.
According to the findings of the participants consisting of 98 people were examined,
74.5% of the individuals were female and 25.5% were male. The participants were
between ages of 20 and 40. According to the level of education, 19.4% of the

participants were high school graduates, 69.4% were university students or university
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graduates, and 11.2% were masters/doctoral students or graduates. On the other hand,
the socioeconomic status (SES) of the participants was examined, the conclusion was
that 19.4% of them were low income, 65.3% were middle class income, 15.3% were
upper middle income. Moreover, 45.9% of respondents reported having COVID-19
and 54.1% not. Participants who had experienced COVID-19 reported the severity of

the disease as 3.1% mild, 35.7% moderate, and 7.1% severe.

Table 3. Demographic Characteristics of the Participants

Variables n %

Gender

Female 73 74.5
Male 25 25.5
Occupation

Officeholder 6 6.1

Private Sector Employee 44 44.9
Student 40 40.8
Unemployed 8 8.2

Marital Status

Married 28 28.6
Single 70 71.4
Educational Status

High School 19 19.4
University 68 69.4
Master’ Degree/ PhD 11 11.2
Socioeconomic Status (SES)

Low Income 19 194
Middle Class Income 64 65.3
Upper Middle Income 15 15.3
COVID-19 Status

Yes 45 45.9
No 53 54.1
COVID-19 Symptom

Severity

Mild 3 3.1

Moderate 35 35.7
Severe 7 7.1
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3.3.2. Correlation Findings Regarding Sleep Characteristics, Psychological
Distress Sub-dimensions, Executive Functions, and Attentional Bias Tasks

A Pearson correlation analysis was conducted for the sleep quality, daytime
sleepiness, depression, anxiety, stress, COVID-19 anxiety, attentional bias, inhibition,
and cognitive flexibility scores of the participants to examine the relationship between
sleep characteristics, psychological distress, attentional biases, and executive
functions. Table 4. presents the bivariate correlations among the study's variables.
Results show that there was a positive and significant relationship between sleep
quality and daytime sleepiness (r =.401, p <.01), depression (r=.469, p <.01), anxiety
(r=.428, p < .01), stress (r = .427, p < .01), Coronavirus anxiety (r = .293, p < .01)
and Inhibition (r = .258, p < .05). In other words, sleep quality was associated with
daytime sleepiness, depression, anxiety, stress, coronavirus anxiety and inhibition. On
the other hand, there was insufficient data to draw a conclusion on the relationship
between sleep quality and attentional bias. In other words, this relationship was
positive but not significant (r = .039, p > .05). Moreover, the relationship between
sleep quality and cognitive flexibility was negative and not significant (r = -.102, p >
.05).

Daytime sleepiness had positive and significant relationship with depression (r
=.392, p <.01), anxiety (r = .380, p <.01) and stress (r = .359, p < .01). Moreover,
results show that there was a positive relationship between daytime sleepiness and
coronavirus anxiety (r=.184, p > .05), attentional bias (r =.047, p > .05) and inhibition
(r =.156, p > .05), however these relationships were not significant. In addition, the
relationship between daytime sleepiness and cognitive flexibility was negative and

insignificant (r = -.087, p > .05).
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Table 4. Bivariate Correlations between Study Variables

1 2 3 4 5 6 7 8 9

1.Depression 1

2.Anxiety 7271

3.Stress 776" 860" 1

4 Sleep Quality 469" 428" 427 1

S-Attentional 3 o 53 939 g
Bias

6.Inhibitory

Control -.007 .106 .064 258" 452 1

7Cognitive 1o 079 149 -102 024  -066 |

Flexibility

8.Daytime 392 380" 359" 401" .047 156 -087 1
Sleepiness

9-Covid-19 »hs 346" 3357 203 3727 172 128 184 |
Anxiety

Note. *p< .05, ¥**p< .01.

Depression had positive and significant association with anxiety (r =.772, p <
.01), stress (r=.776, p <.01) and COVID-19 anxiety (r = .225, p <.05). Additionally,
results show that there was a positive but not significant relationship between
depression and attentional bias (r = .023, p > .05). Furthermore, the relationship
between depression and inhibition (r = -.007, p > .05) and cognitive flexibility was
insignificant (r =-.168, p > .05).

Anxiety was positively and significantly correlated with stress (r = .860, p <
.01), coronavirus anxiety (r = .346, p < .01) and attentional bias (r = .254, p < .05).
There was positive but not significant correlation between anxiety and inhibition (r =
.106, p > .05). On the other hand, there was no significant correlation between anxiety
and cognitive flexibility (r =-.079, p > .05).

There was positive and significant correlation between stress and COVID-19

anxiety (r =.335, p <.01) and attentional bias (r = .231, p <.05). Moreover, there was
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not significant correlation between stress and inhibition (r = .064, p > .05). There was
no significant correlation between stress and cognitive flexibility (r = -.149, p > .05).

COVID-19 anxiety was positively and significantly correlated with attentional
bias (r=.372, p <.01). Inhibition (r =.172, p <.05) was also positively correlated with
coronavirus anxiety. On the contrary, there was no significant correlation between
coronavirus anxiety and cognitive flexibility (r = -.128, p > .05).

Similarly, attentional bias was positively and significantly correlated with
inhibition (r = .452, p <.01). There was no significant correlation between attentional
bias and cognitive flexibility (r =.024, p <.05). Moreover, there was negative and not

significant correlation between inhibition and cognitive flexibility (r = -.066, p > .05).

3.4. FINDINGS REGARDING MEAN COMPARISONS BETWEEN GROUPS
Independent sample t-test was conducted to find out whether the attentional

bias, inhibition and cognitive flexibility scores of participants differ according to their

sleep quality and depression, anxiety, and stress levels. Bonferroni correction was

made by dividing the critical P value (a) by the number of comparisons made

(Napierala 2012).

3.4.1. Results of T- test for Sleep Quality Groups

As presented in Table 5, results indicated that inhibitory control differed
significantly according to participants’ sleep quality scores which a total score above
5 indicated poor sleep quality and 5 and below indicated high sleep quality. Compared
to participants with poor sleep quality (M = 5.22, SD = 3.78), participants with high
sleep quality (M = 3.20, SD = 3.20), showed greater inhibitory control (#95.837) = -
2.86, p= .005). Additionally, there was no significant effect for attentional bias
(#(90.588) = -2.29, p = .025). Moreover, participants with poor sleep quality (M =
154, SD = .251) showed higher attentional bias scores than high sleep quality (M =
.59, 8D = .158). Furthermore, although those with high sleep quality (M=
469.75, SD = 236.83) scored higher inhibition than those with poor sleep quality (M =
446.38, SD = 259.69), there was no significant effect for cognitive flexibility (#96) =
461 p = .646).
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Table 5. Differences Between Participants with High and Low Sleep Quality

t Test
Sleep _
Quality N x SD t df p
High 44 .059 158
Attentional Bias -2.285 90.588 .025

Low 54 154 251

High 44 3.20 3.203
Inhibition -2.860 95.837 .005**
Low 54 5.22 3.780

High 44 469.754 236.830
Cognitive Flexibility 461 96 .646
Low 54 446.380 259.691

COVID-19 Anxiety High 44 1.55 2654 332 96 022

Low 54 2.87 2.908

Note. *p<.01, **p<.00

COVID-19 anxiety scores were not differed significantly according to
participants’ sleep quality. Compared to participants with high sleep quality (M =
1.09, SD = 2.13), participants with poor sleep quality (M = 2.85, SD = 3.00), showed
greater COVID-19 anxiety (#(96) = -3.33, p = .001). The results of the comparison of
the COVID-19 anxiety scores of the participants with high and low sleep quality are

shown in Table 6.

3.4.2. Results of Independent Samples T- Test for Depression, Anxiety and
Stress Groups

Additionally, an independent-samples t-test was conducted to compare sleep
quality for depression in normal and clinical emotional states (above cut-off level). A
range of 0-9 for depression, 0-7 for anxiety and 0-14 for stress is considered normal.
Scores above these ranges indicate the clinical emotional states (Lovibond and

Lovibond 1995: 335). There was a significant difference on sleep quality in the normal
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depression scores (M =5.37, SD =2.91) and clinical emotional state depression scores
(M =17.46,SD = 3.08); (¢(96) = -3.39 p = .01). Also there was significant difference
for daytime sleepiness (#96) = -2.48 p = .015). In other words, participants with
clinical emotional state scores (M = 9.41, SD = 4.18) show higher daytime sleepiness
scores than normal depression scores (M = 7.42, SD = 3.66).

There was no significant effect for attentional bias (#(96) = -1.68 p = .29). Although,
participants with clinical emotional state depression score (M =.141, SD = .286) show
greater bias than normal depression scores (M = .092, SD = .160). Clinical emotional
state depression levels (M = 4.51, SD = 3.74) and normal depression levels (M =
4.19, SD = 3.63) participants’ inhibitory control scores did not differed significantly
(#(96) = -.431 p= .67). Additionally, cognitive flexibility was also not differed
significantly (#96) = .963 p= .34). Participants with clinical emotional state
depression scores (M = 427.09, SD = 257.57) show greater cognitive flexibility than
normal depression scores (M = 476.55, SD = 242.86)
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Table 6. Differences between Depression Score Levels

t Test
Depression -
level N x S t df P
Normal 59 5.37 2.918
Sleep Quality Clinical -3.394 96 .001%*
Emotional 39 7.46 3.077
States
Normal 59 7.42 3.663
Daytime Sleepiness Clinical -2.484 96 .015
Emotional 39 9.41 4.178
States
Normal 59 .092 .159
Attentional Bias Clinical -958 53.790 342
Emotional 39 .140 285
States
Normal 59 4.19 3.627
Inhibition Clinical -431 96 .668
Emotional 39 4.51 3.741
States
Normal 59 476.554 242.859
Cognitive Flexibility Clinical .963 96 338
Emotional 39 427.092 257.570
States

Note. *p<.01, **p<.00

Findings indicated that there was significant difference for sleep quality (#(96)
=-4.38, p <.00) between participants with clinical emotional state anxiety levels (M =
7.53, SD = 3.20) and normal anxiety level (M =4.98, SD = 2.56). However, there was
insignificant difference for daytime sleepiness #96) = -3.73 p< .00 between
participants with clinical emotional state anxiety levels (M= 9.68, SD = 3.91) and
normal anxiety level (M= 6.86, SD = 3.57). Although, participants with clinical
emotional state anxiety levels (M = .157, SD = .273) showed greater attentional bias
than participants with normal anxiety level (M = .070, SD = .143). There was no
significant difference for attentional bias (#(96) =-1.96, p =.054). Moreover, there was
no significant difference for inhibitory control (#(96) = -.39,p= .70) between
participants with clinical emotional state anxiety levels (M = 4.47, SD = 3.03) and
normal anxiety level (M= 4.18, SD = 4.180). Finally, there was no significant
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difference for cognitive flexibility (#(96) = .350, p = .727) between participants with

clinical emotional state anxiety levels (M = 447.66, SD = 252.85) and normal anxiety

level (M =465.36, SD = 247.01).

Table 7. Differences Between Anxiety Score Levels

t Test
Anxiety . _
level N % SD t df p
Normal 51 4.98 2.557
Sleep Quality Clinical -4.341 88.092 .000**
Emotional 47 7.53 3.195
States
Normal 51 6.86 3.567
Sleepiness Clinical -3.730 96 .000**
Emotional 47 9.68 3913
States
Normal 51 .069 142
Attentional Bias -1.963 68.125 .054
Clinical
Emotional 47 157 272
States
Normal 51 4.18 4.180
Inhibition Clinical -.393 96 .695
Emotional 47 4.47 3.028
States
Normal 51 480917 465.355
Fclog?ﬁ.vte Clinical 350 96 727
exIbty Emotional 47 445211 447.664
States

Note. *p<.01, **p<.00
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Results indicated that there was significant difference for sleep quality (#(96) =
-3.92, p < .00) between participants with higher stress levels (M = 7.34, SD = 3.13)
and normal stress level (M = 5.02, SD = 2.71). There was insignificant difference for
daytime sleepiness (#(96) = -2.30, p = .02) between participants with higher stress
levels (M =9.10, SD = 4.13) and normal stress level (M = 7.29, SD = 3.63). Similarly,
there was insignificant difference for attentional bias (#(96) = -2.38, p = .020) between
participants with higher stress levels (M = .161, SD = .274) and normal stress level
(M = .060, SD = .121). Moreover, there was no significant difference for inhibitory
control (#96) = -.18, p = .86) between participants with higher stress levels (M =
4.38, SD = 3.42) and normal stress level (M = 4.25, SD = 3.93). Finally there was no
there was no significant difference for cognitive flexibility (#96) = .621, p = .536)
between participants with higher stress levels (M = 441.53, SD = 258.22) and normal
stress level (M =472.53, SD = 240.04).
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Table 8. Differences Between Stress Score Levels

t Test
it“’sf N % SD
eve t df p
Normal 48 5.02 2.709
Sleep Quality Clinical -3.917 96 .000%**
Emotional 50 7.34 3.127
States
Normal 48 7.29 3.632
Sleepiness Clinical -2.299 96 .024
Emotional 50 9.10 4.127
States
Normal 48 .060 121
Attentional Bias Clinical -2.377 68.030 .020
Emotional 50 .161 274
States
Normal 48 4.25 3.928
Inhibitory Control Clinical -175 96 .861
Emotional 50 4.38 3.416
States
Normal 48 4727'84 240.035
Cognitive Flexibility Clinical 621 96 .536
Emotional 50 441.53 258.224
2
States

Note. *p<.01, **p<.00

3.4.2. Results of T test for COVID-19 Status Groups

Table 10 represents that t test results of participants according to their COVID-

19 status. indicated that there was significant difference for sleep quality (#(96) = -
2.65, p < .05) between participants who had COVID-19 (M = 7.09, SD = 3.21) and
who had not COVID-19 (M= 5.02, SD = 2.90). However, there was no significant

difference for attentional bias (#(96)

-1.68, p = .097) between participants who had

COVID-19 (M = .15, SD = .20) and who had not COVID-19 (M = .08, SD = .23).
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Table 9. Differences of COVID-19 Status

t Test
COVID-
19 N X S
Status t df P
Yes 45 7.09 3.211
Sleep Quality -2.650 96 .009*
No 53 545 2.899
Yes 45 .15 201
Attentional Bias -1.677 96 .097
No 53 .08 229

Note. *p<.01, **p<.00

3.5. HYPOTHESIS TESTING

3.5.1. Results of Linear Regression Analyses of Variables

In line with the hypotheses of the research, firstly, a bivariate correlation

analysis was performed to determine whether depression, anxiety, stress, COVID-19

anxiety, attentional bias, and executive functions are associated with poor sleep

characteristics. It was not necessary to test for the presence of multicollinearity as the

independent variables were not significantly correlated. Therefore, simple linear

regression analysis was performed to examine the relationships between the variables

that were found to be related as a result of the correlation analysis.
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Table 10. Predicting the Role of Attentional Bias on Inhibition

Variable B SE Beta(B) ¢ p R? F
Constant 3.47 .37 9.316 .000 21 24.716%**
AttentionalBias 7.57 1.52 45 4972 .000

Note. ***p <.001, Dependent variable: Inhibition

A simple linear regression analysis was performed to determine how much
attentional bias affected inhibition. Pearson correlation analysis results showed that
there is a high level of positive and significant relationship between variables § = .45,
#(96) = 9.32, p <.001. According to the results of the regression analysis, the model
was found significant F(1, 96) = 24.716, p < .001, with an R? of . 205. In other words,
21% of inhibition can be explained by attentional bias. Results of the regression

analysis was presented in Table 8.

Table 11. Predicting the Role of Inhibition on Poor Sleep Quality

Variable B SE Beta(B) t p R? F
Constant 5.25 48 10.981 .000 .06 6.865%**
Inhibition .22 .09 .26 2.620 .010

Note. ***p < .001, Dependent variable: Poor Sleep Quality

Furthermore, another simple linear regression was calculated to predict sleep
quality based on inhibition, f = .26, #(96) = 10.98, p < .001. A significant regression
equation was found F(1,96) = 6.865, p < .05, with an R? of .067. Table 9 presents the

regression analysis's findings.
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Table 12. Predicting the Role of Attentional Bias on Coronavirus Anxiety

Variable B SE Beta(B) ¢ p R? F
Constant 1.73 .30 5.708 .000 .14 15.450%**
AttentionalBias 4.88 1024. 37 3.931 .000

Note. ***p <.001, Dependent variable: COVID-19 Anxiety

Table 10 indicates a simple linear regression analysis which used to test if the
attentional bias significantly predicted participants' ratings of COVID-19 anxiety. The
results of the regression analysis represents the attentional bias explained 13.9% of the
variance (R*> = .139, F(1, 96) = 9.038, p < .05). It was found that attentional bias
significantly predicted coronavirus anxiety (f =.37 #96) = 5.71, p <.001).

Table 13. Predicting the Role of COVID-19 Anxiety on Poor Sleep Quality

Variable B SE Beta(B) ¢ p R? F
Constant 5.47 .39 14.023 .000 .09 9.038***
COVID-19 .32 A1 .29 3.006 .003

Anxiety

Note. ***p < .001, Dependent variable: Poor Sleep Quality

As presented in Table 13 coronavirus anxiety depending on sleep quality was
predicted using a simple linear regression analysis,  =.29, #(96) = 14.02, p <.001. A
significant regression equation was found F(1,96) = 9.038, p < .05, with an R? of .086.
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3.5.2. Result of Mediation Analysis

Hayes’s PROCESS Model 4 (2018) was used in order to examine mediating
role of disinhibition on the relationship between attentional bias and sleep quality. 95%
confidence interval and 5000 bootstrapping was taken into consideration. Confidence
intervals were expected to not include zero for paths to be considered significant. The
results showed that attentional bias was significantly associated with disinhibition (B=
7.57, %95 CI [4.55, 10.60], SE = 1.52, p = .00). Disinhibition was significantly
associated with sleep quality (B= .26, %95 CI [.07, .45], SE= .10, p =.00). The total
effect of attentional bias on sleep quality was insignificant (B= .56, %95 CI [-2.34,
3.47], SE=1.47, p =.70), and the direct effect of attentional bias on sleep quality was
also insignificant (B= -1.40, %95 CI [-4.56, 1.75], SE= 1.59, p = .38). The indirect
effect of inhibition on the relationship between attentional bias and sleep quality was

significant (indirect effect= 1.97, SE= .94, %95 CI [.56, 4.17]).

Disinhibition
7.57 (1.52)** 26 (10)**=
_ N
Attentional C_56(147) ________________________ Poor Sleep
Bias Quality
c'=-1.40 (1.59)

Figure 1. Simple Mediation Model for Disinhibition.

The findings indicated that attentional bias was not significantly associated
with cognitive flexibility (B=27.21, %95 CI [-203.35, 257.77], SE = 116.15, p = .82).
Cognitive flexibility was not significantly associated with poor sleep quality (B= -00.
%95 CI [-.004, .001], SE= .00, p =.56). The total effect of attentional bias on sleep
quality was insignificant (B= .56, %95 CI [-2.34, 3.47], SE= 1.47, p =.70) and the
direct effect of attentional bias of attentional bias on sleep quality was not significant

(B=.60, %95 CI [-2.31, 3.51], SE=1.47, p = .68). The indirect effect of inhibition on
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the relationship between attentional bias and sleep quality was also not significant
(indirect effect= -.04, SE= .25, %95 CI [-.47, .57]).

The results showed that attentional bias was significantly associated with
COVID-19 Anxiety (B= 4.87, %95 CI [2.41, 7.34], SE = 1.24, p = .00). COVID-19
Anxiety was significantly associated with poor sleep quality (B= .36, %95 CI [.13,
58], SE= .12, p =.00). The total effect of attentional bias on poor sleep quality was
insignificant (B= .56, %95 CI [-2.34, 3.47], SE=1.47, p =.70), and the direct effect of
attentional bias on poor sleep quality was also insignificant (B=-1.17, %95 CI [-4.17,
1.84], SE=1.51, p = .44). The indirect effect of COVID-19 Anxiety on the relationship
between attentional bias and sleep quality was significant (indirect effect= 1.73, SE=

.76, %95 CI1 [.50, 3.49]).

COVID-19
Anxiety
4.87 (1.24)%** 36 (g
Attentional |/ C :56(147) __________________________ Poor Sleep
Bias Quality
c'=-1.17 (1.51)

Figure 2. Simple Mediation Model for COVID-19 Anxiety.

The results showed that attentional bias was significantly associated with both
disinhibition (B= 7.57, %95 CI [4.55, 10.60], SE = 1.52, p = .00) and COVID-19
Anxiety (B=4.87, %95 CI [2.41, 7.34], SE = 1.24, p = .00). Disinhibition (B= .26,
%95 CI [.08, .44], SE= .09, p =.00) was significantly associated with poor sleep
quality, COVID-19 Anxiety was also significantly associated with poor sleep quality
(B= .35, %95 CI [.13, .58], SE= .11, p= .00). The total effect of attentional bias on
poor sleep quality was insignificant (B= .56, %95 CI [-2.34, 3.47], SE=1.47, p =.70),
and the direct effect of attentional bias on poor sleep quality was also insignificant (B=

-3.12, %95 CI [-6.32, .08], SE= 1.61, p = .06). The indirect effect of disinhibition on
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the association between attentional bias and poor sleep quality was significant (indirect
effect= 1.96, SE= .89, %95 CI [.64, 4.09]). Also, the indirect effect of COVID-19
anxiety on the association between attentional bias and poor sleep quality was
significant (indirect effect=1.72, %95 CI [.56, 3.27], SE=.69). Hence, the total indirect
effect was also significant (indirect effect= 3.68, %95 CI [1.72, 6.18], SE= 1.15).

COVID-19
Anxiety
4.87 (1.24)F% 35 (1=
Attentional [/ C:56(147) _____________________ s|  Poor Sleep
Bias 1 Quality
¢l=-3.12 (1.61)
7.57 (1.52)%** 26 (.09)**=

Disinhibition

Figure 3. Results of Multiple Mediator Model.
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CHAPTER 1V

DISCUSSION

4.1. INTRODUCTION

In this section, the findings related to the proposed models and hypotheses will
be examined within the framework of the current literature. In other words, findings
on the relationship between attentional bias and sleep characteristics, and the effect of
executive functions and psychological distress on this process will be presented. Then,
the limitations of the study and suggestions for future studies will be presented.
Finally, the contributions and implications of the research will be shared.

In the study, the effects of changes in executive functions and attentional bias
on sleep characteristics due to the psychological distress experienced by healthy adults
in the COVID-19 period were examined. In addition, the relationships between
executive functions, sleep characteristics, and psychological distress scores were
investigated.

The findings obtained from the research were handled and evaluated in four
stages. First, the correlation findings on sleep characteristics, psychological distress
sub-dimensions, executive functions and attentional bias tasks were evaluated in the
context of the relevant literature. Secondly, the findings of the t-test analysis were
evaluated according to the sleep quality, depression, anxiety, and stress levels of the
participants. Thirdly, the result of the linear regression analyzes of the variables are
discussed in the light of the relevant literature. Finally, the mediation analysis result is

discussed and discussed.
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4.2. EVALUATION OF THE CORRELATION FINDINGS IN THE
CONTEXT OF THE RELEVANT LITERATURE

Although not hypothesized in the current study, it was assumed that poor sleep
characteristics would be reported at a higher rate than in the pre-COVID-19 period.
Overall, this research reveals that majority of a sample of healthy Turkish people had
poor sleep quality during the COVID-19 period (Demir et al. 2015: 306). The data
obtained from 7,236 volunteer participants in the study conducted by Huang and Zhao
(2020: 5) during the COVID-19 period shows that 35.1% of the participants reported
generalized anxiety disorder and 20.1% reported depressive symptoms. When
compared with the previous literature, these rates were higher than the pre-COVID-19
pandemic period (Kocalevent et al. 2013: 552; Hinz et al. 2017: 340). When the
previous studies evaluating sleep characteristics in our country were examined, it was
seen that there were differences in sleep characteristics between pre-COVID-19 and
COVID-19 period. For instance, in the study conducted before COVID-19 pandemic,
with a sample of 5521 subjects representing the adult population of Turkey, 15.3% of
the participants reported insomnia and 5.4% reported excessive daytime sleepiness
(Demir et al. 2015: 306). However, in a study conducted in Istanbul in which 352
people participated during the COVID-19 pandemic period, depression, anxiety, and
sleep quality of the participants were evaluated. Beck Depression index (BDI) and
Beck Anxiety index (BAI) and Pittsburgh Sleep Quality index (PSQI) were used as
assessment tools. Results showed that 69.5% of the participants had report poor sleep
quality, 18.5% struggled with depression and 24.6% with anxiety (Kabeloglu and Giil
2021:99). The results obtained in the current study show that poor sleep characteristics
is reported at a higher rate than in the pre-COVID-19 period as assumed. This finding
seems to be consistent with previous literature findings that when contagious
infectious illnesses expand over the globe, the prevalence of mental problems
including depression, anxiety, and sleep problems rises (Kabeloglu and Giil 2021:
101).

Supporting findings have been obtained for Hypothesis 1, which suggests that
there will be a positive relationship between poor sleep characteristics and indicators
of psychological distress such as depression, anxiety, stress, and COVID-19 anxiety.
First, consistent with Hypothesis 1a, the association between poor sleep quality and
depression, anxiety, stress, and COVID-19 anxiety appear to be positive and

significant. In other words, participants with poor sleep quality were found to have
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higher levels of depression, anxiety, stress, and COVID-19 anxiety. The relevant
literature reveals that there is a deep-rooted link between sleep problems and
psychological distress (Woods and Scott 2016: 45; Hyun et al. 2021: 54; Goldstein and
Walker 2014: 679). Stress, anxiety, and depression may all be brought on by not
getting enough sleep, and they might all worsen as well (Goldstein and Walker 2014:
679). On the other hand, these mental health issues might also cause sleep disturbances
(Kahn et al. 2013: 221). In a study of 2291 participants, 57.1% of participants reported
poor sleep quality, 32.1% high anxiety, 41.8% high distress, and 7.6% PTSD
symptomatology associated with COVID-19 (Casagrande et al. 2020: 12). Consistent
with Hypothesis 1b, the current study shows that the association between daytime
sleepiness and depression, anxiety, stress, and COVID-19 anxiety is positive and
significant. In a study of 64 healthy young adults, participants who reported higher
levels of daytime sleepiness reported higher levels of depressive symptoms (Campos-
Morales et al. 2005: 10).

Complex results have been obtained regarding Hypothesis 2, which suggests a
positive relationship between sleep characteristics and executive functions. Reviewed
literature indicted that the nervous systems of the prefrontal cortex (PFC), which is
engaged in executive processes, are particularly sensitive to sleep deprivation
(Couyoumdjian et al. 2010: 66). Moreover, it is known that poor sleep quality has been
linked to disinhibition, a cognitive process that involves the capacity to regulate or
repress thoughts, behaviors, or reactions (Zeigler-Hill and Shackelford 2020).
Schapkin and colleagues (2006: 696) proposed that the inhibitory control-related go/no
go task would be more impacted because executive tasks are more susceptible to sleep
disruptions than non-executive tasks. Despite the fact that research had no discernible
impact on performance, it was found that the inhibitory function had decreased over
the day. In the line with reviewed literature Hypothesis 2a was supported by current
study results. However, Hypothesis 2d, which suggested that daytime sleepiness would
be negatively correlated with inhibitory control, was not supported. Although,
previous studies have reported that increased levels of daytime sleepiness are
associated with lower performance on measures of executive functioning (Anderson
et al. 2009: 701). However, similar with our findings, Fueggle (2018: 1) did not find a

direct relationship between measures of daytime sleepiness and inhibition in his study.
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He suggests that increased levels of daytime sleepiness are not directly related to
cognitive control difficulties.

The evidence suggest that sleep deprivation has a detrimental impact on
people's capacity to change their behavior rapidly and adaptably in response to shifting
environmental demands. Couyoumdjian and colleagues' study (2010: 68), which
included 118 university students, participants were randomly assigned to sleep and
sleep deprivation groups to test task switching paradigm. The results demonstrated that
insufficient sleep reduced task switching accuracy as well as speed. Additionally,
participants with sleep deprivation were observed to exhibit greater rates of error and
higher task switch costs when compared to sleep group. In our study, we predicted that
sleep quality would be positively associated with cognitive flexibility in Hypothesis
2b, and daytime sleepiness negatively associated with cognitive flexibility in
Hypothesis 2e. However, our results did not support this hypothesis. Specifically, we
found no significant relationship between both sleep quality and daytime sleepiness
and cognitive flexibility. Harrison and Horne’s (2000: 236) study revealed that sleep
deprived participants have normal reaction times in dull tasks such as reaction time,
and even after sleep deprivation, they make compensatory efforts to overcome
sleepiness. Similarly, another study shows that participants maintained their
performance better on more complex tasks after sleep deprivation (Chee and Choo
2004: 4560).

The functioning of the executive functions of the brain, which include mental
processes like attention, working memory, problem-solving, and decision-making, is
linked to depression, anxiety, and stress (Shields et al. 2016: 651). According to
research, people with depression and anxiety frequently struggle with attention and
working memory, which can make it challenging for them to complete daily activities
and reach conclusions (Keller et al. 2019: 9). In the line with reviewed literature, it is
known that rumination and trouble in controlling unpleasant thoughts are symptoms
of depression (DeGutis et al. 2015: 345), stress can pose a challenge to control
impulsivity and aggressive attitude, while anxiety can make it difficult to prevent fear
and anxiety (Edwards et al. 2017: 674). However, other studies indicate that the
association between depression, anxiety, and stress and inhibitory control might be
bidirectional, indicating that the absence of inhibitory control can also play a role in

the onset and persistence of these disorders (Hasher and Zacks 1979: 356).
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Additionally, as these circumstances may result in alterations to the function and
structure of the brain that might worsen the inhibitory control (DeGutis et al. 2015:
345), it is hypothesized depression, anxiety and stress are negatively associated with
inhibitory control and cognitive flexibility in Hypothesis 3a. However, this hypothesis
not supported in current study. In a study conducted during the COVID-19 pandemic,
participants reported higher-than-anticipated psychological distress (O’Connor et al.
2022: 683). Similar with our results, no significant relationship was found between
executive functions, including working memory and inhibitory control, and
psychological distress. Mirowsky and Ross (2017) stated that cognitive problems are
distinctly separate from emotional issues like anxiety and depression according to
psychiatric diagnostic models.

Reduced cognitive flexibility, which means the capacity to adapt to changing
circumstances, think creatively, and generate novel ideas, has been linked to
depression, anxiety, and stress. According to studies, people who struggle with anxiety
and depression find it harder to move between activities and are less able to filter out
extraneous information. Additionally, it has been discovered that stress has a
detrimental impact on cognitive flexibility, with high stress levels resulting in a
reduced capacity to move between activities and a heightened difficulty in filtering out
unnecessary information. It is crucial to remember that these relationships are
complicated and that various circumstances may have varied effects on cognitive
flexibility. Cognitive flexibility may also influence mood and stress levels. In a study
of 477 university students, measures of anxiety, depression, impulsivity, and cognitive
flexibility were taken. The results show that higher anxiety and depression scores are
associated with lower cognitive flexibility scores and higher levels of impulsivity (Yu
et al. 2020: 33). Therefore, in hypothesis 3b, it is expected that depression, anxiety and
stress are negatively associated with cognitive flexibility. However, it is not supported.
In a study that aimed to compare cognitive flexibility abilities, stress and anxiety
among athletes, results show that better cognitive performances are negatively related
to stress and anxiety. Researchers suggest that cognitive flexibility will improve
human performance by modulating anxiety and stress during competition (Han et al.
2011: 221).

The propensity for attention to be drawn more strongly to certain stimuli or

ideas than to others is known as attentional bias. Poor sleep quality was linked to a
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higher risk of attentional bias to negative stimuli, whereas excellent sleep quality was
linked to a lower risk of attentional bias to negative stimuli and a higher capacity for
task-focused attention. There are several things that might make people sleepy
throughout the day, including poor quality of sleep, sleep disorders, and some
medications (Pagel 2009: 391). In studies using the dot-probe task as the attentional
bias paradigm, the absolute value of the participants' attentional bias scores is taken,
and higher values indicate stronger effects for negative stimulus or avoidance of
negative stimulus (Vervoort et al. 2021: 644512). Therefore, sleep quality was
expected to be negatively associated with attentional bias in Hypothesis 2¢ and
daytime sleepiness was expected to be negatively associated with attentional bias in
Hypothesis 2f. However, our hypotheses were not supported.

In the current study, Hypothesis 3¢ was supported, which suggested that
coronavirus anxiety would be positively associated with attentional bias. Previous
studies also show that coronavirus anxiety is positively associated with attentional

bias, consistent with the findings of the current study (Albery et al. 2021: 1367).

4.3. EVALUATION GROUP COMPARISONS IN THE CONTEXT OF
RELEVANT LITERATURE

The data obtained in this study show that sleep quality differs according to
depression, anxiety and stress symptom levels, similar to previous studies. Cellini and
his colleagues (2020: 13074) investigated the effects of restraint measures on 1310
Italian participants' daily habits, such as sleep-wake rhythms and digital media use in
COVID-19 period. As we predicted in Hypothesis lc, the results of the study found
that the sleep quality was worse in people with higher levels of depression, anxiety
and stress symptomatology.

Previous studies suggest that depression has important effects on executive
functions. Almondes and colleagues (2016: 1547) showed that individuals without
depression had 68.4% higher motor programming scores, 3 times higher inhibitory
control scores, and 3 times higher working memory scores than individuals with
depression. As a result of the current study, it was observed that depression scores did
not differ for cognitive flexibility, inhibition, and attentional bias. This proves that the

subjects of the current study were healthy individuals who were not depressed.
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In addition, the result of the current study indicated that the sleep quality of the
participants differed according to the level of depression. In a study, daytime
sleepiness, sleep quality, and depression were evaluated in two groups, shift workers
and day shift workers only (Alhifzi et al. 2018: 19). Results showed that there was a
significant increase in daytime sleepiness and poor sleep quality in people working in
a shift working system, and there is a strong relationship between poor sleep quality
and depression as we found in the current study.

Excessive concern and fear are characteristics of anxiety, which makes it
challenging to control feelings and thoughts (Emmelkamp and Ehring 2014: 11).
According to research, anxiety makes it harder for people to suppress their worries,
and the level of anxiety is correlated with executive dysfunction (Eysenck 1985: 580).
O'Rourke and colleagues (2020: 220) examined EF, coping and anxiety in their study.
The results showed that both EF deficit and disengagement coping strategies are
associated with increased anxiety. In addition, it has been shown that strong coping
skills can moderate the relationship between EF and anxiety. Coping skills were not
examined in the current study, coping skills may also be considered in future studies.
However, there is some evidence that consistent with current results which indicates
there was no difference in the executive functions and attentional bias experienced by
participants with both normal anxiety level and clinical emotional states. For example,
twenty-nine healthy participants took part in a functional magnetic resonance imaging
(fMRI) research by Fales, Becerril, Luking, and Barch (2010: 204) to investigate the
effects of anxiety on cognitive functioning in the context of emotional distractions.
The findings revealed that performance or brain activity were not significantly
changed by anxiety.

Stress is linked to the inability to restrain an impulsive or aggressive attitude
(Lazarus 1991: 149). According to research, stress can make it harder to control
impulsive and violent behavior, and the amount of difficulty controlling these
behaviors is correlated with the level of stress (Selye 1976: 123). Field and Powell
(2007: 562) studied the effects of stress on alcohol craving and attentional bias for
alcohol-related cues in their study with 44 heavy social drinker participants. The
results indicated that participants showed significant attentional bias in cues about
alcohol acting as a stressor. However, in the current study found that there was no

difference in attentional bias scores experienced by both normal stress level and
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clinical emotional states toward COVID-19 related visuals. Moreover, research
indicates stress may negatively affect the cognitive functions (McEwen and Sapolsky
1995: 209). Fabio, Picciotto and Capri (2022: 7559) studied the effects of stress on
executive functions and automatic processes in 88 healthy subjects aged 18-30 years.
Results showed that stress impairs cognitive flexibility, working memory, and verbal
fluency. However, this finding contrasts with our results which indicates inhibition
and cognitive flexibility did not differ according to scores of participants with normal
anxiety and clinical emotional states (mild to extreme severe level of anxiety).
Although it is not entirely clear whether stress affects working memory, inhibition,
and cognitive flexibility, some studies demonstrate that stress can increase inhibition
(Schwabe et al. 2013: 2324; Shields et al. 2015: 653).

Finally, it is hypothesized that the sleep quality and attentional bias scores will
differ between participants who infected with and without COVID-19 in Hypothesis
4. There are limited resources in the available literature regarding Hypothesis 4a which
predict that there will be difference of sleep quality of people with and without
COVID-19. Despite, the current findings are consistent with the limited research
conducted. In the study, which included 189 patients hospitalized for COVID-19,
mental health and sleep quality of patients requiring clinical intervention were
examined after the diagnosis of COVID-19. According to the findings, 54% of the
individuals experienced poor sleep quality (Akinct and Basar 2021: 169).

In Hypothesis 4b, it was predicted that the attentional bias scores of the
participants would differ according to the COVID-19 status. Crivelli and her
colleagues (2021: 243) were examined the cognitive functions of participants who
survived COVID-19 without a history of cognitive impairment. Forty-five post-
COVID-19 patients and forty-five control participants underwent neuropsychological
assessment of cognitive domains such as memory, language, attention, executive
functions, and visuospatial skills. The results show that the impairments can be
detected predominantly in executive functions and attention and have a smaller effect
on memory and language. However, this finding is contrary with the findings of
Miskowiak and his friends (2021: 42) who noted that in terms of cognitive
impairments, hospital stays, total oxygen requirements, and a marker for the severity
of acute illness, there are no correlations between the severity of COVID-19 and

cognitive performance. These findings are consistent with the findings of the current
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study that the attentional bias scores of the participants did not differ according to the
COVID-19 status.

4.5. EVALUATION OF THE RESULTS OF THE LINEAR REGRESSION
ANALYZES OF THE VARIABLES IN THE CONTEXT OF THE RELEVANT
LITERATURE

In this study, attentional bias was found to predict inhibition. According to
studies, when under attention-seeking settings, those with high trait anxiety have
trouble focusing on both threat- and non-threat-related distractions (Fox 1994: 166).
For instance, if a person has a tendency to pay attention to unpleasant stimuli, they
may find it difficult to divert their attention from them and are more likely to
experience emotional discomfort or overload (Bar-Haim et al. 2010; Dennis-Tiwary et
al. 2019: 881). Additionally, attentional bias may reduce the efficiency of cognitive
control techniques like working memory, which may focus attention away from
distractions and toward pertinent information (McNally 2019: 11; Dennis-Tiwary et
al. 2019: 881). Inhibition and attentional bias are also associated because cognitive and
neurological mechanisms including attentional control networks and emotional control
systems affect both (Joormann 2004: 143).

Moreover, when the findings of the current research were examined; it was
observed that disinhibition predicts poor sleep quality. According to studies, those who
are more disinhibited have a great difficulty falling asleep, remaining asleep, and
getting enough restorative sleep (Marques et al. 2015: 220). This could be because
people with higher level of disinhibition are more prone to engage in activities that
impair sleep, such staying up late or taking coffee or alcohol right before bed
(Carskadon 1990: 6). Disinhibition can also cause stress or anxiety, which can impair
the quality of sleep (Shen et al. 2018: 2586). For instance, Ballesio, Ottaviani, and
Lombardo (2019: 672) looked at whether a sample of people with insomnia are more
likely to engage in rumination, the defining feature and persistent cause of insomnia.
The findings indicate that a tendency to consider the negative effects of sleeplessness
is connected to a difficulty to properly inhibit mental representations.

Another important finding of the study is attentional bias was predicted
COVID-19 anxiety. According to studies, those who are more prone to attentional bias

toward unfavorable information are more anxious about the COVID-19 (Albery et al.
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2021: 1367). This is due to the fact that they frequently concentrate on the harmful
effects of the virus, such as the incidence, fatalities, and financial costs (Li and Li
2022: 6). Feng and her colleagues (2022: 104168) sought to identify the cognitive
processes that predict anxiety and worry when people are exposed to various stressors.
According to the findings, interpretation bias accounts for the distinctive variation in
anxiety and worry and cognitive processes can predict changes in anxiety and worry
during stressful future situations.

One of the most important contributions of the current study is that COVID-19
anxiety predicts poor sleep quality. Correspondingly, reviewed literature revealed
similar findings. Research conducted in China during the COVID-19 epidemic found
that participants' anxiety symptoms grew the greatest, followed by depressive
symptoms and sleep disruptions (Huang and Zhao 2020: 5). Furthermore, Yelpaze
(2021: 47) in a study investigating the relationship of sleep problems with emotion
regulation and anxiety, it was reported that Covid-19 anxiety was a strong predictor of

poor sleep quality.

4.6. EVALUATION OF MEDIATION ANALYSIS RESULTS IN THE
CONTEXT OF RELEVANT LITERATURE

Reviewed literature indicated that emotional arousal is one way that attentional
bias toward COVID-19 cues might lead to disinhibition (McGeown 2021). Strong
emotional responses to COVID-19 stimuli, such as fear or worry, can enhance
impulsivity and reduce inhibitory control (Sadikovi¢ et al. 2020: 2133). For instance,
those who are worried about the pandemic may be more likely to act impulsively or
take risks in order to deal with their emotions (Naecem 2021: 377).

Furthermore, anxiety related to COVID-19 and disinhibition both alter the
body's stress response and may interfere with sleep. Stress causes the body to release
hormones like cortisol and adrenaline, which can interfere with a person's ability to
get to sleep and stay asleep. Moreover, Sympathetic activation can lead to an increase
in attentional bias, which is the propensity to focus more attention on some
environmental cues than others. This occurs as a result of sympathetic activation's
enhancement of the activity of the brain's attentional system, which focuses attention
on stimuli that may be dangerous (Bardeen and Daniel 2017: 73). With the production

of adrenaline, which has been demonstrated to improve the processing of emotionally
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relevant stimuli, sympathetic activation can increase attentional bias (Elzinga and
Bremner 2002: 3). Sympathetic nervous system engages and direct one’s attention to
the source of the sound, helping people to rapidly determine whether there is a threat
(Porges and Furman 2011: 110).

Also, by raising the activity of the locus coeruleus, a tiny brainstem region that is
important in controlling arousal and attention, sympathetic activation can also worsen
attentional bias (Unsworth and Robison 2017: 1286). The neurotransmitter
norepinephrine, which is released by the locus coeruleus, stimulates the brain's
attentional system and can heighten the salience of some stimuli (Berridge and
Waterhouse 2003: 35).

Therefore, one of the most important contributions of this study to the literature
is the fifth hypothesis which suggests the relationship of attentional bias with sleep
quality is mediated by Covid-19 anxiety and inhibition has been confirmed.
Sympathetic activation enhances the processing of emotionally charged inputs, which
can interfere with sleep, while also raising the release of norepinephrine and
adrenaline, which in turn raises the activity of the brain's attention system (Bardeen
and Daniel 2017: 74; Berridge and Waterhouse 2003: 33; Elzinga and Bremner 2002:
14). However, hypothesis 5b which the relationship of attentional bias with sleep
quality is mediated by cognitive flexibility were not supported. Studies indicated that
it might be less likely for attentional bias and cognitive flexibility to be associated
since they require different brain processes (Malinowski 2013). Additionally, it might
be challenging to compare the link between attentional bias and cognitive flexibility
since different measurement techniques may have varying sensitivities and restrictions
(Mogg and Bradley 2016: 79). Additionally, the task switching paradigm utilized in
this study to test cognitive flexibility seems to be difficult for all participants, and
research indicated that people tend to perform best when faced with difficult tasks
(Han et al. 2011: 221).

It was found that the attentional bias was not correlated with poor sleep quality.
The previous findings showed that people who meet the minimum criteria for insomnia
show attentional bias (Jones et al. 2005: 249). At this point, it seems extremely
important to emphasize that attentional bias was measured by bedroom objects (Jones
et al. 2005: 249), that’s why the previous findings are different from the current study

findings. In other words, the attentional bias which was measured among Covid-19

71



related visuals is not correlated with sleep quality. On the other hand, attentional bias
was positively correlated with Covid-19 Anxiety. This result is congruent with
previous findings which showed the relationship between attentional bias and health
anxiety (Cannito et al. 2020: 7). Furthermore, the association between attentional bias
and anxiety was shown in the past (Clarke et al. 2020: 103751). It was also found that
the Covid-19 Anxiety has positively correlated with poor sleep quality in the current
study. The previous literature findings support the current study results with showing
the association between sleep quality and anxiety during Covid-19 (Chen et al. 2022:
527). When indirect effect is taken into consideration, it was found that Covid-19
Anxiety has an indirect effect between attentional bias and poor sleep quality. The
mediating role of anxiety was shown in the literature which include also sleep related
variables such as sleep wake quality (Fabbri et al. 2022: 172). Overall, attentional bias
of individuals is associated with their Covid-19 Anxiety. Therefore, it can be argued
that regulating Covid-19 Anxiety may be effective in preventing poor sleep quality.
Another hypothesis of the current study which was about the relationship
between attentional bias and poor sleep quality and the indirect effect of inhibitory
control between these variables was supported. As it mentioned above the relationship
between attentional bias and poor sleep quality was not significantly correlated. On
the other hand, attentional bias was significantly and positively correlated with
disinhibition. The previous findings were consistent with the current study results
which showed that attentional bias variability negatively correlated with inhibitory
attention control (Clarke et al. 2020: 103751). Furthermore, the current study showed
that disinhibition was significantly and positively correlated with poor sleep quality.
This finding was supported previous literature which showed that sleep quality was
significantly associated with inhibitory control performance (Li et al. 2021: 664). Also,
sleep deprivation was correlated with low inhibition (Anderson and Platten 2011: 463).
The indirect effect of disinhibition between attentional bias and poor sleep quality was
significant. Consistently, the indirect effect of inhibition was shown in the current
literature among diverse variables (Da Silva et al. 2022: 113966). As a result,
attentional bias seems to be associated with disinhibition, and disinhibition can be

resulted in poor sleep quality.
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4.7. LIMITATIONS, CONCLUSION, AND SUGGESTIONS FOR FUTURE
RESEARCH

The results of this study led to the conclusion that the relationship of attentional
bias with sleep quality is mediated by Covid-19 anxiety and disinhibition. Moreover,
the participants' sleep characteristics scores, as sleep quality and daytime sleepiness,
differed according to depression, anxiety, and stress scores. In addition, cognitive
flexibility was not correlated with sleep characteristics and depression, anxiety, and
stress scores of participants. Inhibitory control was correlated with sleep quality and
attentional bias. Additionally, COVID-19 anxiety was correlated with attentional bias.
However, while the sleep quality scores of the participants differed according to the
COVID-19 status, the attentional bias scores did not.

The current study has many limitations and strengths. It fills the gap arising
from the absence of a study in the literature exploring the relationship between sleep
quality, executive functions, and attentional bias during Covid-19 pandemic among
healthy adult subjects. A possible reason for the lack of support in some hypotheses
might be due to the sample size of our study. In future studies, it might be useful to
study with a larger sample group. In addition, the task switching task used to measure
cognitive flexibility was not distinctive as it was challenging for all participants. In
addition, some studies indicate that task switching does not measure pure cognitive
flexibility process and is also effective in memory and inhibition processes (Miguel
2012). Similar study might be conducted in the future by using a different task
switching paradigm. In addition, information on executive function and sleep
characteristics of the participants in the pre-COVID-19 period is not available.
Participants might have some impairments in executive function and sleep
characteristics prior to the COVID-19 period. Additionally, our measure of sleep
quality may not have been sensitive enough to capture individual differences in sleep
quality.

Health systems administrators concentrate testing, preventing spreading, and
providing patient care during the acute phase of the epidemic, but it's important to
remember that patients' psychological needs as well (Cullen et al. 2020: 311). As seen
in the current study, the urgent determination of psychological interventions in cases

such as infectious epidemics is of critical importance in terms of protecting the
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psychological health of the public and not causing problems such as sleep problems

and executive dysfunction brought about by the deterioration of psychological health.
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APPENDIX B
THE STUDY SURVEY
COVID-19 Pandemisi Sirasinda Dikkat Yanlihg ve Yonetici Islev
Bozuklugunun Saghkh Yetiskinlerin Uyku Ozellikleri Uzerindeki Etkisi
Bilgilendirilmis Onam Formu
Degerli Katilimci,

Arastirmaya katilmay1 kabul etmeden Once, liitfen arastirma ile ilgili asagida bulunan
bilgileri dikkatlice okumak i¢in birka¢ dakikanizi ayirimiz. Arastirma ile ilgili herhangi bir
sorunuz olursa veya arastirmanin amacina yonelik verilen bilgiler disinda daha fazla bilgiye
ihtiya¢ duyarsaniz aragtirmaciya onceden sorabilir ya da asagida iletisim bilgileri olan
arastirmaciyla iletigim kurabilirsiniz.

Bu ¢alisma Psk. Aleyna Nur Uste tarafindan Dr. Naksidil Yazihan denetimi altinda
yiriitiilmektedir. Calismanin amaci, COVID-19 pandemisi sirasinda saglikli yetiskinlerin
uyku kalitesi, yiiriitlicii islevler ve dikkat yanlilig1 arasindaki iliskiyi aragtirmaktir. Calismaya
gelmeden en az bir saat onceden kafeinli yiyecek ve icecekleri tiiketimini sonlandirmig
olmaniz gerekmekte. Calismada ilk olarak anketleri doldurmaniz beklenmektedir. Daha sonra
ise dikkatte yanlilik ve yiiriitiicii islevler hakkinda veri elde edilmesi i¢in bilgisayar gorevleri
kullanilacaktir. Calisma yaklasik 50 dakika siirecektir.

Anket ve bilgisayar gorevi, katilimcilarda rahatsizlik yaratabilecek sorular
icermemektedir. Calismaya katiliminiz zorunlu degildir ve katilmayi reddetme hakkina
sahipsiniz. Calismadan, istediginiz bir anda, agiklama yapmaksizin ¢ekilme hakkina
sahipsiniz. Cevaplarimiz kesinlikle gizlilikle korunacak ve sadece arastirmacilar tarafindan
degerlendirilecektir; elde edilen veriler bilimsel amagclarla kullanilacaktir.
BILGILENDIRILMIS ONAY FORMU
Arastirma Danismaninin Adi: Naksidil YAZIHAN, nyazihan@cankaya.edu.tr
Arastirmacilarin Adlari: Aleyna Nur USTE, aleynaustee@gmail.com

Her ifadeye katildiginizi belirtmek i¢in liitfen yanda bulunan kutulari isaretleriniz.

1. Bilgileri okuyup anladigimi ve soru sorma firsatimin oldugunu onayliyorum.

2. Katilimimin goniillii oldugunu ve agiklama yapmaksizin, istedigim bir anda

arastirmadan ¢ekilebilecegimi anliyorum.

3. Bu aragtirmaya katilmay1 kabul ediyorum.

Katilimc Bilgileri

Isim & Soyisim:
Yas:
Cinsiyet:
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Demografik Bilgi Formu
Calismaya katiliminiz zorunlu degildir ve katilmay1 reddetme hakkina sahipsiniz. Caligmadan,
istediginiz bir anda, agiklama yapmaksizin ¢ekilme hakkina sahipsiniz. Cevaplariniz kesinlikle
gizlilikle korunacak ve sadece arastirmacilar tarafindan degerlendirilecektir; elde edilen veriler

bilimsel amaclarla kullanilacaktir.

DEMOGRAFIK BILGILER
Yas :
Cinsiyet : Kadm () Erkek ()
Kilo :
Boy :
En son mezun olunan okul : Ortaokul ( ) Lise ( )
Universite () Yiiksel Lisans/ Doktora ()
Tam zamanh veya yar1 zamanh bir 6grenci misiniz? Evet ( ) Hayir ()

Evetse: Tam zamanly/ Yar1 zamanl
Calsiyor musunuz : Evet( ) Hayir ()
Evetse: Tam zamanli/ Yar1 zamanly/ Vardiyali
MEESIEK = ..o

Isinizde/ islerinizde genellikle haftada kag saat ¢caliSIyorsunuz? .............ccceeeeevvnnnennne

Aktif olarak bilgisayar kullaniyor musunuz?
Medeni Durum : Evli ( ) Bekar () Bosanmis ()
Cocugunuz var mi? : Evet( ) Hayir ( )

Evetise Kac tane? 1 ... .. i s
Cocuklarimz disinda evde bakmakla yiikiimlii oldugunuz baska biri varm? : ................
Kendi gelir diizeyinizi nasil tammlarsimz?

Diisiik ( ) Orta () Yiksek () Cok Yiiksek ()

GENEL BiLGILER
Herhangi kronik bir rahatsizhigimz var mi?

Evet (Belirtiniz:.................... ) Hayir ()

Evet (Belirtiniz...................... ) Hayir ()

Daha 6nce hic tedavi gerektiren bir psikolojik rahatsizhk gecirdiniz mi?

Evet (Belirtiniz: ..................... ) Hayir ()

Giinliik yasaminizi etkileyecek bir gorme kaybiniz var mm?

Evet () Hayir ()

Su anda herhangi bir psikolojik rahatsizlik sebebiyle ila¢ tedavisi aliyor musunuz?
Evet (Belirtiniz: ................ ) Hayir ()

COVID- 19 hastah@ gecirdiniz mi? Evet ( )Hayir ()

113



Evet ise hastanede yatarak tedavi almamz gerekti mi? Kag giin siirdii ve belirtiler nelerdi?

Belirtilerin siddeti HAFIF ORTA SIDDETLI

Su anda, COVID sebebi ile genel saghgimz etkiledigini diisiindiigiiniiz belirtileriniz var m1?

COVID- 19 nedeniyle bir yakimimzi ya da tamdigimzi kaybettiniz mi? Evet ( ) Hayir ( )
Sigara kullamiyor musunuz? Evet ( ) Haywr ( )

Eger evetse ne siklikla ve miktarda........c.cooeveieiniininiiiiiiiiiiiiiiiiiiiiiiineienen
Alkol kullaniyor musunuz? Evet ( ) Hayir ()

Eger evetse ne siklikla ve miktarda........ccooeveiniiniiniiiiiieiiiiiiiiiiiiiniiiieienen
Giin icinde kafein tiiketiyor musunuz? Evet ( ) Hayir ( )

Eger evetse ne siklikla ve miktarda.......ccccovvviiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiniinnnnn.

Asagida belirtilen icecek tiirlerinden son bir hafta icerisinden en ¢ok tiikettiginiz ii¢ tanesini

seciniz.

Cay e) Espresso 1) Kola

Yesil gay f) Cappuccino i) Mesrubat
Tiirk kahvesi g) Filtre kahve j) Meyveli gazoz
Neskafe h) Ice Tea k) Enerji igecegi

Son 8 saattir bu igeceklerden hangilerini ne miktarda tiikettiniz?
Uykuya gecis ortaminizda size eslik eden birey/bireyler var m1? (6rnegin; yurt odasinda oda
arkadasi, kardesiniz, cocugunuz, esiniz... gibi) varsa (kag Kkisi) belirtiniz.
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Asagidaki belirtilerden hangileri sizde vardir?

EVET HAYIR

a) Gece uykuya dalmakta glglik gekiyorum.
b) Uykuya daldiktan sonra sik uyaniyorum.
c) Uykuya daldiktan sonra uyandigimda tekrar uyumakta

guglik ¢ekiyorum.

d) Sabah uyanmakta giiglik gekiyorum.

e) Sabah erken uyaniyorum.

f) Sabah yorgun ve uykumu almamis olarak uyaniyorum.
g) Gece uykuda horladigim soyleniyor.

h) Gece uykuda nefesimin kesildigi sdyleniyor.

i) Gece bogulma hissi ile uyaniyorum.

j)  B0tln gliin kendimi uykulu ve yorgun hissediyorum.
k) Sabah bas agrisi ile uyaniyorum.

I) Sabah agiz kurulugu ile uyantyorum.

m) Gindiz istemsiz uyku ataklarim oluyor

n) Uykuda bazi davraniglarim oldugu séyleniyor.

(konusma, yurime, tekme atma vb.)

Ailenizde uyku ile ilgili yukarda belirtilen veya farkh sikayetlere sahip birey/bireyler var m1?

Varsa yakinhgimizi da belirterek sikayetleri yazimz.

Uyku ile ilgili sikayetlerinizin varsa giinliik yasantimiza etkileri nelerdir?

(Asagidaki durumlarin siddetini O (vok) 'dan 10 en siddetliye kadar liitfen puanlayin)

Giin boyunca...

Kendimi yorgun hissediyorum. [yok] 01 2 3 4 5 6 7 8 9 10 [¢okfazla]

Kendimi uykulu hissediyorum. [yokl 01 2 3 4 5 6 7 8 9 10 [¢cok fazla]
5 6 7

Kendimi ¢okkiin, keyifsiz hissediyorum. [yokl 01 2 3 4 8 9 10 [¢ok fazla]

Sinirli oluyorum. [yokl 01 2 3 4 5 6 7 8 9 10 [¢cok fazla]
Dikkatimi toplamakta giicliik yasiyorum. [yok] 01 2 3 4 5 6 7 8 9 10 [¢cok fazla]
Calisma performansim diisiiyor [yok] 01 2 3 4 5 6 7 8 9 10 [¢cokfazla]
Isimde bu yiizden sorunlar yasiyorum [yok] 01 2 3 4 5 6 7 8 9 10 [¢okfazla]

Uyku probleminiz (varsa) ne zaman basladi?

Covid déneminden 6nce () Covid Donemi ile birlikte ()
Uyku diizeniniz ne kadar doyurucu ya da tatmin edici?

Oldukga yeterli ( ) Yeterli( ) Notr( ) Yetersiz( ) Cok yetersiz( )
ILETiSiM BILGILERI

Telefon : E- mail adresi :
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KSE
Asagida, insanlarin bazen yasadiklar1 belirtilerin ve yakinmalarin bir listesi verilmistir.
Listedeki her maddeyi liitfen dikkatle okuyunuz. Daha sonra, o belirtinin SIZDE BUGUN
DAHIL, SON BiR HAFTADIR NE KADAR VAR OLDUGUNU yandaki bolmede uygun
olan yere isaretleyiniz. Her belirti i¢in sadece bir yeri isaretlemeye ve higbir maddeyi
atlamamaya Ozen gosteriniz. Yanitlarmizi kursun kalemle isaretleyiniz. Eger fikir
degistirirseniz ilk yanitinizi siliniz.
Yanitlarimz1 asagidaki 6lgege gore degerlendiriniz:
Bu belirtiler son bir haftadir sizde ne kadar var?
0. Hi¢ yok 3. Epey var
1. Biraz var 4. Cok fazla var
2. Orta derecede var

Bu belirtiler son bir haftadir sizde ne kadar var?

Icinizdeki sinirlilik ve titreme hali

Bayginlik, bas donmesi

Bir bagka kisinin sizin diisiincelerinizi kontrol edecegi fikri

Baginiza gelen sikintilardan dolay1 baskalarinin suglu oldugu duygusu

Olaylar1 hatirlamada giigliik

Cok kolayca kizip 6fkelenme

Gogiis (kalp) bolgesinde agrilar

Meydanlik (a¢ik) yerlerden korkma duygusu

Yasaminiza son verme diisiinceleri

Insanlarin coguna giivenilmeyecegi hissi

Istahta bozukluklar

Higbir nedeni olmayan ani korkular

Kontrol edemediginiz duygu patlamalari

Bagska insanlarla beraberken bile yalnizlik hissetmek

Isleri bitirme konusunda kendini engellenmis hissetmek

Yalnizlik hissetmek

Hiiziinli, kederli hissetmek

Higbir seye ilgi duymamak

Aglamakli hissetmek

Kolayca incinebilme, kirilmak

Insanlarm sizi sevmedigine, kétii davrandigina inanmak

Kendini digerlerinden daha asag1 gérme

Mide bozuklugu, bulanti

Digerlerinin sizi gozledigi ya da hakkinizda konustugu duygusu

Uykuya dalmada giiglik

Yaptigmiz seyler tekrar tekrar dogru mu diye kontrol etmek
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Karar vermede giicliikler

Otobils, tren, metro gibi umumi vasitalarla seyahatlerden korkmak

Nefes darlig1, nefessiz kalmak

Sicak-soguk basmalart

Sizi korkuttugu igin bazi esya, yer yada etkinliklerden uzak kalmaya caligmak

Kafanizin “bombos” kalmasi

Bedeninizin bazi bolgelerinde uyusmalar, karincalanmalar

Giinahlarimiz igin cezalandirilmaniz gerektigi

Gelecekle ilgili umutsuzluk duygulart

Konsantrasyonda (dikkati bir sey iizerinde toplama) giigliik/zorlanmak

Bedeninizin bazi bolgelerinde zayiflik, giigsiizliik hissi

Kendini gergin ve tedirgin hissetmek

Olme ve 6liim iizerine diisiinceler

Birini dovme, ona zarar verme, yaralama istegi

Bir seyleri kirma, dokme istegi

Digerlerinin yanindayken yanlis bir seyler yapmamaya c¢alismak

Kalabaliklarda rahatsizlik duymak

Bir bagka insana hi¢ yakinlilik duymamak

Dehset ve panik ndbetleri

Sik sik tartigmaya girmek

Yalniz birakildiginda/kalindiginda sinirli hissetmek

Basarilariniz igin digerlerinden yeterince takdir gormemek

Yerinde duramayacak kadar kendini tedirgin hissetmek

Kendini degersiz gérmek

Eger izin verirseniz insanlarin sizi somiirecegi duygusu

Sucluluk duygulart

Aklinizda bir bozukluk oldugu fikri
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EUO

Uygulama: Asagidaki durumlarda uyuma olasiliginiz nedir?
Sorular1 her zamanki yasantinizi diislinerek cevaplayiniz. Bunlardan birini son
zamanlarda yapmamis olsaniz bile, eger boyle bir durum olsa idi, nasil
davranacaginiz1 diislinerek cevaplayiniz.

Her durum i¢in en uygun sayiy1 agsagidaki 6lcegi kullanarak cevaplayiniz.
0 = Asla uyumam
1 = Uyuma olasihgim az
2 = Uyuma olasithgim var

3 = Biiyiik olasilikla uyurum

Durum Uyuma olasihgim

Oturup bir seyler okurken 0 1 2 3
Televizyon seyrederken 0 1 2 3
Hareketsiz olarak toplum i¢inde otururken 0 1 2 3

(6rnegin; tiyatro veya herhangi bir toplantida)

Ara vermeden en az bir saat siiren bir araba 0 1 2 3

yolculugunda yolcu olarak seyahat ederken

(sofor olarak degil)

Bos vaktim oldugunda dinlenmek i¢in 0 1 2 3
Ogleden sonralar1 uzandigimda

Birisiyle oturup konusurken 0 1 2 3
Alkol almadigim bir 6glen yemeginden sonra | 0 1 2 3

hareketsizce otururken

Arag kullanirken, trafikte araba bir kag¢ dakika | 0 1 2 3

icin durdugunda
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Eal i A

PUKI

Uygulama: Asagidaki sorular, sadece son bir ay icindeki uyku alskanhklarimizla iligkilidir.

Cevaplarinizi son bir ayda, ¢cogu giin ve geceyi kapsayan en uygun cevaba gore isaretleyin. Liitfen biitiin

sorulari cevaplaymn.

Son bir ayda,

Genellikle ne zaman yatarsiniz?

Yattiktan sonra, uykuya dalmak ne kadar vakit alir (dakika)?

Genellikle sabah kacta kalkarsiniz?

Gece uyudugunuz gergek siire kag saattir? (Bu siire yatakta gegirdiginiz siireden farkli olabilir)

Son bir aydir, ne kadar Stklikla, ..........cocveieniiiiiniee e

yasadiniz?

nedeniyle uyku sorunu

Gegtigimiz
ay icinde
higbir
zaman

(0)

Haftada

birden az

()

Haftada
bir

ya da iki
defa

(©))

Haftada ti¢
ya da daha

fazla

3)

30 dakika i¢inde uykuya dalamama

Gecenin ortasinda ya da sabah erken uyanma

Tuvalete kalkmak zorunda olma

Rahat nefes alamama

Oksiiriik ya da giiriiltiilii horlama

Usiime

Sicak hissetme

Koétii riiyalar

Agn

Diger nedenler, liitfen neden(ler)i tanimlayin, ne

kadar siklikla bu neden(ler)den 6tiirii uyku sorunu

yasadiniz:

Son bir aydir, ne kadar siklikla uyumak i¢in ilag

kullandiniz?

119




Son bir aydir, ne kadar siklikla, araba kullanirken,
yemek yerken ya da sosyal aktivitelerde kendinizi

uyanik tutmada giigliik yasadimniz?

Son bir aydir, bir seyler yaparken, konuya ilginizi

devam ettirmede sorun ne siklikla yasadiniz?

Cok iyi (0) Kismen Kismen Cok kotii
iyi (1) kotii (2) 3)
Son bir aydir, uyku kalitenizi genel olarak nasil
puanlarsiniz?
B1: B2: B3: B4: BS: Bé: B7:
Toplam PUKI Skoru:
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DASS

NO | SON 1 HAFTADAKI DURUMUNUZ Higbir Bazen ve Cok Her
zaman arasira stk zaman
1 Oldukga 6nemsiz seyler i¢in lizlildiigimii farkettim 0 1 2 3
2 Agzimda kuruluk oldugunu farkettim 0 1 2 3
3 Hig olumlu duygu yasayamadigimi farkettim 0 1 2 3
4 Soluk almada zorluk ¢ektim (ornegin fizik egzersiz 0 1 2 3
yapmadigim halde asir hizli nefes alma, nefessiz kalma
gibi)
5 Higbir sey yapamaz oldum 0 1 2 3
6 Olaylara asir1 tepki vermeye meyilliyim 0 1 2 3
7 Bir sarsaklik duygusu vard1 (‘sanki bacaklarim beni 0 1 2 3
tagiyamayacakmuis gibi)
8 Kendimi gevsetip salivermek zor geldi 0 1 2 3
9 Kendimi, beni ¢ok tedirgin ettigi i¢in sona erdiginde ¢ok | 0 1 2 3
rahatladigim durumlarin iginde buldum
10 Higbir beklentimin olmadigi hissine kapildim 0 1 2 3
11 Keyfimin pek kolay kagirilabildigi hissine kapildim 0 1 2 3
12 Sinirsel enerjimi ¢ok fazla kullandigimi hissettim 0 1 2 3
13 Kendimi iizgiin ve depressif hissettim 0 1 2 3
14 Herhangi bir sekilde geciktirildigimde ( asansérde, trafik | 0 1 2 3
isiklarinda, bekletildigimde) sabirsizlandigimi hissettim
15 Bayginlik hissine kapildim 0 1 2 3
16 Neredeyse herseye karsi olan ilgimi kaybettigimi 0 1 2 3
hissettim
17 Birey olarak degersiz oldugumu hissettim 0 1 2 3
18 Alingan oldugumu hissettim 0 1 2 3
19 Fizik egzersiz veya asir1 sicak hava olmasa bile belirgin 0 1 2 3
bicimde terledigimi gozledim (Grnegin ellerim terliyordu)
20 Gegerli bir neden olmadig1 halde korktugumu hissettim 0 1 2 3
21 Hayatin degersiz oldugunu hissettim 0 1 2 3
22 Gevseyip rahatlamakta zorluk ¢ektim 0 1 2 3
23 Yutma giicliigii cektim 0 1 2 3
24 Yaptigim iglerden zevk almadigimi farkettim 0 1 2 3
25 Fizik egzersiz s6z konusu olmadig1 halde kalbimin 0 1 2 3
hareketlerini hissettim (kalp atislarimin hizlandigini veya
diizensizlestigini hissettim)
26 Kendimi perisan ve hiiziinlii hissettim 0 1 2 3
27 Kolay sinirlendirilebildigimi farkettim 0 1 2 3
28 Panik haline yakimn oldugumu hissettim 0 1 2 3
29 Bir sey canimu siktiginda kolay sakinlesemedigimi 0 1 2 3

farkettim
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30 Onemsiz fakat aligkin olmadigim bir isin altindan 0 2 3
kalkamayacagim korkusuna kapildim
31 Higbir sey bende heyecan uyandirmiyordu 0 2 3
32 Birsey yaparken ikide bir rahatsiz edilmeyi hos 0 2 3
goremedigimi farkettim.
33 Sinirlerimin gergin oldugunu hissettim 0 2 3
34 Oldukga degersiz oldugumu hissettim 0 2 3
35 Beni yaptigim isten alikoyan seylere dayanamiyordum 0 2 3
36 Dehsete diistiigiimii hissettim 0 2 3
37 Gelecekte iimit veren birsey goremedim 0 2 3
38 Hayatin anlamsiz oldugu hissine kapildim 0 2 3
39 Kiskirtilmakta oldugumu hissettim 0 2 3
40 Panikleyip kendimi aptal durumuna diigiirecegim 0 2 3
durumlar nedeniyle endiselendim.
41 Viicudumda (Ornegin ellerimde) titremeler oldu. 0 2 3
42 Bir ig yapmak i¢in gerekli olan ilk adim1 atmada 0 2 3

zorlandim
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KAO
Son 2 hafta i¢inde asagidaki aktiviteleri ne siklikla yasadiniz?

Hicbir | Nadir, bir Birka¢ | 7 giinden | Son iki
zaman | veya iki giin fazla haftada
0 giinden az 2 3 neredeyse
1 her giin
4

1 | Koronaviriis ile ilgili haberleri
okudugum veya dinledigim
zaman bagimin dondiigiinii ve
sersemlestigimi hissettim
veya bayilacakmis gibi

oldum.

2 | Koronaviriisii diistindiigiim
icin uykuya dalmada ya da

uyumada sorun yasadim.

3 | Koronaviriis ile ilgili konular1
distindiigiimde ya da bu
konulara maruz kaldigimda
inme inmis gibi hissettim

veya donup kaldim.

4 | Koronavirts ile ilgili konulari
diisiindiigiimde ya da bu
konulara maruz kaldigimda

istahim kagt1.

5 | Koronaviriis ile ilgili konular1
disiindiigiimde ya da bu
konulara maruz kaldigimda
mide bulantis1 ya da mide

problemleri yasadim.
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