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ABSTRACT

COVID-19, caused by the SARS-CoV-2 virus, has affected millions of people worldwide, leading
to a global health crisis. Sleep is a critical aspect of our health, and disruptions to it can have negative
impacts on our immune system and overall well-being. Studies have shown that COVID-19 can lead to
sleep disorders, such as insomnia, hypersomnia, and sleep apnea. The virus can directly affect the central
nervous system and respiratory system, leading to changes in sleep patterns. Additionally, factors such
as stress, anxiety, and isolation can exacerbate sleep disturbances in individuals with COVID-19.
Treatment options for sleep disorders in COVID-19 patients include improving sleep hygiene, cognitive
behavioral therapy, and medications. Understanding the relationship between COVID-19 and sleep
disorders is crucial for effective management of COVID-19 patients' overall health and well-being.
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1. INTRODUCTION

COVID-2019 (Coronavirus) is an irresistible infection brought about by Severe Acute
Respiratory Syndrome-Covid-2 (SARS-CoV-2). The COVID-19 outbreak, which was declared
a global pandemic by the World Health Organization (WHO) on March 11, 2020, has caused
global economic crises and posed an unprecedented challenge to public health systems. The
vulnerabilities and fears towards Coronavirus, alongside the cultural outcomes of mass
lockdown, may prompt rest unsettling influence and mental weights on countless people,
incorporating patients with Coronavirus, medical services workers, and the overall population.
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The COVID-19 infection not only alters nutritional status, decreases physical activity,
increases sedentary time, and causes psychological issues [1], but it can also disrupt sleep
patterns, cause some sleep disorders, and possibly cause diseases related to sleep [2]. 40-90%
of COVID-19 patients continue to experience a variety of signs and symptoms for weeks or
months after treatment. The sickness is thus named ‘Long-Coronavirus-19°, LC19 [2].
Regardless of the virus's status, persistent signs and symptoms for more than three months after
infection are considered to be LC19 [4].

Rest assumes a fundamental part on guideline of mental and actual cycles [5]. Sleep
deprivation and disturbances may interact with mental and physical disorders to exacerbate
health issues among populations. A few examinations have revealed effects of Coronavirus on
rest in unambiguous populaces [6]. Patients with COVID-19 may experience adverse effects
on their process, prognosis, and rehabilitation due to sleep disorders. Health Workers' ability to
work is also affected by sleep disorders. Coronavirus related cultural reactions including home
repression, school suspension, and social seclusion likewise improve the probability of rest
aggravation in the overall population.

Insomnia, a formal sleep disorder that accounts for 80% of LC19 Patients’ (LC19Ps) sleep
disturbances [7], merits special consideration. Sleep deprivation has been linked to a number
of negative health outcomes, such as an increase in accidents, psychiatric disorders like
depression and anxiety, impaired psychological function and concentration, decreased immune
responses, and metabolic and cardiovascular diseases [8]. As a result, effective treatment of
these disorders is essential and should be carried out in accordance with particular guidelines
[9]. However, due to the high prevalence of sleep disorders in LC19Ps, treatment strategies
cannot rely solely on sleep specialists. In fact, general practitioners (GPs) ought to participate
as well. GPs ought to know about the administration of rest problems in view of their proof
demonstrated viability [10]. As a result, COVID-19 patients' post-discharge sleep disorders
must be addressed, and this treatment is necessary to overcome the pandemic and its
consequences [11].

2. FACTORS ASSOCIATED WITH SLEEP DISTURBANCE IN COVID-19 PATIENTS
2. 1. Physiologic Factors
2. 1. 1. Neuronal System Injury

Sleep disturbances in COVID-19 patients are a result of the neuronal damage caused by
SARS-CoV-2 infection, both directly and indirectly. SARS-CoV-2 could attack to the
cerebrum, perhaps by means of the olfactory nerves or retrograde trans-synaptic dispersal from
the lung to the medullary cardiorespiratory focus [12]. The thalamus and brain stem, which play
crucial roles in sleep control and respiratory regulation, respectively, were the next targets of
SARS-CoV-2's rapid spread. As a result, the risk of abnormal sleep-wake behaviors and SDB
increased. Due to an abnormal innate immune response, SARS-CoV-2 can also cause secondary
neuronal injury, resulting in chronic neurological sequelae that impair sleep, emotion
regulation, pain sensitivity, and energy [13]. This suggests that COVID-19 may have a lasting
effect on sleep. In addition, hypercoagulation status and the binding of SARS-CoV-2 to ACE2-
expressing endothelial cells may increase the risk of cerebrovascular events, which can cause
sleep disturbances like an inversed sleep-wake cycle, sleep-disordered breathing (SDB), and
more paradoxical sleep [14].
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2. 1. 2. Symptoms, Severity of COVID-19, and Medication

Physical discomforts such as dyspnea, cough, fever, and neuronal pathology caused by
the virus may also disrupt sleep. COVID-19 patients benefit from better sleep when their
symptoms are relieved. In COVID-19 patients, Jiang and colleagues demonstrated a correlation
between subjective perceptions of the disease's severity and Pittsburgh Sleep Quality Index
(PSQI) scores [15]. Yang and colleagues recently discovered that PSQI scores were positively
correlated with pneumonia severity and that PSQI scores that improved were positively
correlated with COVID-19 recovery [16]. To be noted, unfavorable impacts of prescription, for
example the utilization of corticosteroids, narcotics, beta-blocker, and non-steroidal mitigating
drugs (NSAID) likewise make and fuel rest issues in Coronavirus patients. The use of
corticosteroids, sedatives, beta-blockers, and non-steroidal anti-inflammatory drugs (NSAIDs)
also create and exacerbate sleep problems in COVID-19 patients. Appropriate timing of
medication, also known as chronotherapy, should be considered to better fit patients’ circadian
rhythms and minimize the side effects of medication on sleep. Suitable timing of prescription,
likewise called chronotherapy, ought to be thought about to more readily accommodated
patients' circadian rhythms and to limit the results of medicine on rest [17, 39-41].

2. 2. Psychological Factors

The psychologically traumatic effects of COVID-19 could also cause sleep problems.
Studies have demonstrated a high prevalence of mental health disorders in hospitalized and
discharged patients with COVID-19 due to the fear of the new fatal virus infection, uncertainty
about disease progression, worries about physical disability, loneliness, and social isolation
[18]. A two-week psychological intervention was able to improve PSQI scores, indicating a
relationship between sleep disturbances and mental health in COVID-19 patients. Usually,
mental health and sleep go hand in hand. Rest unsettling influence, and psychological well-
being issues like despondency, uneasiness, and PTSD share side effects, yet additionally
structure an endless loop to crumble the forecast in patients with Coronavirus 19.Post-
horrendous pressure problem (PTSD) share side effects, yet additionally structure an endless
loop to break down the visualization in patients with Coronavirus.

2. 3. Environmental Factors

Ecological variables including clamor, unusual light openness, patient consideration
exercises, analytic and treatment methodology add to the ICU-related rest aggravation. A past
report plays showed an innegligible part of natural elements on rest aggravation in hospitalized
patients with COVID-19 [19], especially for those basically sick patients. Patients in intensive
care units frequently suffer from sleep disturbances, which manifest as decreased levels of sleep
efficiency, a shift toward light stages of sleep, elevated levels of arousal, and abnormal
circadian rhythmicity [20]. In COVID-19 patients, the combination of the infection's traumatic
physiologic and psychological effects and environmental factors may increase the likelihood of
sleep disturbance. However, there are still a few unanswered concerns. During an acute
COVID-19 infection, how does sleep change, and what is the pathophysiological mechanism?
How does sleep disturbance relate to the occurrence of COVID-19 and its prognosis? Is
COVID-19 prognosis improved by sleep deprivation? Furthermore, the long-term effects of
COVID-19 on sleep are poorly understood. A new meta-examination exhibited a lessening in
the recurrence of sleep deprivation from 41.9% (95% ClI, 22.5-50.5) during the intense sickness
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to 12.1% (95% CI, 8.6-16.3) after a subsequent span fluctuating from 60 days to 12 years in
patients owned up to clinic for SARS or MERS. On account of Coronavirus, further
examinations are justified to represent how extended rest unsettling influence would endure
after recovery, and how much rest unsettling influence could be worked on over the long run.

3. GENERAL RECOMMENDATIONS TO IMPROVE SLEEP QUALITY

In the record distributed by the World Health Organization named 'support for restoration
self-management after Coronavirus related ailment's [21], the accompanying dubious and
general assertion is accounted for “...get sufficient quality rest. During your stay in the hospital,
your sleep probably got interrupted. Stress can also affect your ability to sleep. Attempt to get
back to a normal resting and waking time, utilizing cautions to remind you. You, your family,
or your coworkers can make sure that there are no things in your environment that could make
you feel uneasy, like too much light or noise. You will have an easier time falling and staying
asleep if you cut back on caffeine, alcohol, nicotine (from smoking, for example), and other
stimulants, and incorporate relaxation techniques.’

In patients with chronic conditions, sleep disorders are significantly reduced following
two doses of the SARS-CoV-2 vaccine [22]. As a result, doctors should encourage patients with
chronic conditions to get vaccinated against SARS-CoV-2 as a solution that would also help
them deal with sleep disorders.

4. SPECIFIC RECOMMENDATIONS TO IMPROVE SLEEP QUALITY

There are educational, cognitive, behavioral, and pharmaceutical approaches to treating
insomnia [23]. The European academy for cognitive behavioral treatment of insomnia has
developed practical recommendations for dealing with sleep issues during the pandemic that
could be extended to LC19Ps in order to improve bed sleepers' quality and quantity of sleep
[24]. Additionally, as no specific recommendations have been developed for the treatment of
sleep disorders in LC19Ps, the American Association of Sleep Medicine's guidelines for the
treatment of chronic insomnia in adults [25] served as inspiration for the following
recommendations.

4. 1. Improving sleep hygiene (quality and quantity)

A set of instructions for good sleep hygiene is meant to help patients keep good sleeping
habits. Patients should be educated about healthy lifestyle habits that could help them sleep
better as part of the recommendations [26]. They incorporate some counsel connected with
LC19Ps’ way of behaving and diet.

4.1.1. Some advice related to LC19Ps’ behavior

LC19Ps with insomnia should:

i)  Create and follow a daily practice for ordinary evening and wake-up plan [24];

i)  Have a quiet place to sleep that is free of light and noise;
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i) Only go to bed when you're tired,
iv)  Maximize daylight exposure, particularly in the morning;

v)  Lessen one's nighttime exposure to artificial lighting (LEDs; phones, computers,
and/or television) [27];

vi)  Maintain a healthy diet and regular exercise, preferably outdoors, early in the day [28];

vii)  Before going to bed, engage in a soothing activity like reading, meditating, or
practicing yoga [24];

viii)  Dress comfortably [29];
iX)  Pick a mattress and bed that are comfortable [30]; and
X)  Maintain a moderate temperature in the bedroom (preferably 22-26°C) [31].

LC19Ps with insomnia should avoid:
1)  Watching the clock in bed;
i) Energizing activities prior to bedtime, such as video games or exercise [24];
1)  Eating, playing video games, or watching videos in bed

4.1. 2. Some advice related to LC19Ps’ diet
LC19Ps with insomnia should:

i)  Consume a light dinner of carbohydrates and foods high in tryptophan or melatonin
[32];

i) Drink chamomile, basswood, or orange blossom infusions before going to sleep [33]
iii)  Use citrus reticulata essential oil to reduce sleep onset latency [34] as a bedroom
perfume.

LC19Ps with insomnia should avoid:

) All forms of stimulants, including nicotine and caffeine, at least 8.8 hours before
going to bed [28]; and

i) Drinking before going to bed [24].

4. 2. Psychological or behavioral therapies

The efficacy of psychological and behavioral therapies as a first-line treatment for
persistent insomnia has been demonstrated [35]. These treatments incorporate conduct
intercession (for example improvement control treatment, unwinding treatment, limitation)
alone or in blend with mental treatment [35].

4. 2. 1. Behavioral intervention: stimulus control therapy

For patients experiencing sleep deprivation, bed is related with alertness and
dissatisfaction instead of rest [36]. This negative affiliation happens guilefully as patients put
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forth unnecessary attempts to rest and spend delayed periods in bed while being conscious
[36].The upgrade control treatment targets laying out a positive and clear relationship between
the bed and rest and to set a steady rest wake plan [25]. It is for those reasons that LC19Ps
presenting with insomnia should:

1)  Maintain a customary waking timetable no matter what how much rest finished the
prior night, and stay away from daytime snoozing;

i) Put away somewhere around one hour to unwind before sleep time;
iii)  Only go to bed when you're tired,

iv)  Use your bed only for sleeping and having sex, not for anything else (like working,
reading, or watching TV);

v) Ifyou can't get to sleep in about 30 minutes, get out of bed and do something relaxing,
preferably in a dark, quiet place, until you feel sleepy.

4. 2. 2. Behavioral intervention: relaxation

The goal of relaxation is to lessen the somatic and cognitive hyperarousal states that
disrupt sleep [36]. Abdominal breathing, guided imagery, meditation, and progressive muscle
relaxation are some of the methods for calming down [23]. The latter has been shown to be
effective in treating acute COVID-19 infections [37]. However, the most effective relaxation
technique for insomniacs is still the one that is both the simplest to learn and the most popular
with patients [36]. To learn how to differentiate between the sensations of muscle tension and
relaxation, progressive muscle relaxation involves methodically tensing and relaxing various
muscle groups [23]. Live instruction, audio, video, or immersive video forms can all be used to
demonstrate particular techniques [38]. As a result, the instructions include: i) putting pressure
on a group of muscles and focusing on the tension; and ii) attempting to maintain the tension
for a few seconds before relaxing. As a result of the most recent relaxation exercise, LC19Ps
should feel their muscles relax. They are prescribed to move to another muscle bunch, when
the past gathering is loose.

4. 2. 3. Behavioral intervention: sleep restriction

When compared to their pre-insomnia sleep schedules, patients who suffer from insomnia
typically fall asleep earlier and/or wake up later [36]. The patient's strategy, which aims to make
it more likely that they will sleep, is counterproductive and may make their sleep issues worse
[25]. In point of fact, when a person's ability to sleep isn't enough, they spend more time in bed
and wake up more frequently. Rest limitation comprises in restricting the TIB to the TST (thusly
expanding rest effectiveness), as assessed from standard rest logs [36]. The goal of sleep
restriction is to ensure consistent sleep [36]. Sleep becomes more consolidated as sleep pressure
rises and the window of opportunity for sleep remains limited due to the prohibition on daytime
naps. TIB gradually rises as sleep continuity improves significantly. This preserves the acquired
sleep consolidation while providing the patient with sufficient sleep time to feel rested
throughout the day. With caution regarding the possibility of daytime sleepiness, trained general
practitioners should carefully perform this procedure [25]. The following six steps should be
followed:

i)  Determine the typical time rested each night based on a fourteen day rest log;
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i)  Determine a predetermined wake-up time based on the patient's preferences;

iii)  Decide a rest window (for example TST in addition to 30 min of rest beginning
dormancy) inside which the patient is permitted to rest (the rest window ought not be
more limited than five hours);

Iv)  Recommend sleep time by working in reverse from the wake time as per the decided
rest window;

v)  Keep week by week rest logs and change the rest window week by week as per the
rest effectiveness of the earlier week; If the sleep efficiency is greater than 85%,
extend the sleep window by 15 minutes, and if it is less than 80%, shorten it by 15
minutes; and

vi)  Keep doing this until an optimal TST is achieved.

LC19Ps with insomnia should be referred to specialists for a multicomponent cognitive
behavioral therapy by their general practitioners if any of the three behavioral intervention
methods listed above fail [35]. The latter can include or exclude relaxation therapy and is a
combination of behavioral and cognitive therapy [25]. Without a doubt, the patient's mentality
towards his/her rest problems is a significant supporting element [25]. Negative emotions that
disrupt sleep are caused by erroneous interpretations and excessive worries about the
consequences of not getting enough sleep [25]. The mental treatment targets recognizing the
mental contortions, to change the ridiculous assumptions regarding rest, and to remake mental
pathways with positive ideas about rest and its belongings [25].

5. CONCLUSION

In conclusion, the COVID-19 pandemic has had a significant impact on sleep patterns,
with many individuals experiencing sleep disturbances such as insomnia, hypersomnia, and
circadian rhythm disorders. These sleep disorders may arise due to the direct effects of the virus
on the central nervous system, the psychological distress associated with the pandemic, and the
effects of quarantine measures. Sleep disturbance may also increase the severity of COVID-19
symptoms and lead to an increased risk of mortality. Thus, addressing sleep disorders in
COVID-19 patients is crucial for improving their overall health outcomes. Effective
interventions to mitigate the negative impact of COVID-19 on sleep patterns are needed,
including addressing the underlying causes of sleep disturbances and improving access to sleep
therapies. Continued research is essential to fully understand the relationship between COVID-
19 and sleep disorders and develop effective treatment strategies.
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