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Abstract

The world has come to a halt as a result of the SARS-CoV-2 pandemic, which has forced most countries to implement lockdown 
for the maintenance of the spread of infection. This commentary highlights the important role of sleep as a public health 
problem, especially in stressful life stages such as the COVID-19 pandemic, and is evidence-based and practical for managing 
sleep disorders during this crisis. People’s routine has changed due to lockdown, including physical activities, eating habits, 
electronic usage, and sleeping habits. This has caused disruption between the external and internal zeitgebers and have the 
greatest impact on melatonin hormone. Melatonin is a key regulator of sleep-in body and controls other hormone cycles as 
endogenous synchroniser. Sleep is influenced by both circadian and homeostatic factors and sleep problems have a wide range 
of impacts on the body, effecting different physiological system. So, we should maintain a sleep / wake cycle which will benefit 
the overall health.  
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Abbreviations: WHO: World Health Organization; SARS-
Cov-2: Severe Acute Respiratory Syndrome Corona Virus 2; 
SCN: Suprachiasmatic Nucleus; PTSD: Post-Traumatic Stress 
Disorder.

Introduction 

The World Health Organization (WHO) declared in 
December 2019 that a novel and deadly respiratory virus 
known as Severe Acute Respiratory Syndrome Corona Virus 
2 (SARS-CoV-2). It emerged in China (Wuhan), causing the 
COVID-19 sickness [1]. The globe experienced the epidemic as 
it welcomed the new decade of the twenty-first century, 2020 
SARS-CoV-2 infection ranks as one of the most devastating 
infectious diseases in 2020, with over 100 million fatalities 
and 2 million deaths [2]. SARS-CoV-2’s rapid prevalence and 
limited treatment options put enormous strain on society at 
all levels. To avoid SARS-CoV-2 outbreaks, the ancient adage 

“Prevention is better than cure” must be implemented on a 
bigger scale [2]. Due to high infectious nature of this virus 
illness quickly spread over the world, causing most countries 
to implement lockdowns in order to check the spread of 
infection and flatten the curve, alleviating the burden on the 
health-care system [3]. The world has come to a halt as a 
result of the epidemic, which has forced people to limit their 
direct contact with one another and restrict them to their 
homes, only allowing them to communicate with others at 
a safe distance or through digital communications services 
(distance socializing) [4]. The SARS-CoV-2 infection has 
resulted in a great deal of tension, anxiety, and concerns 
about one’s health, career, and financial situation. This was 
a massive and unprecedented shift in behaviour resulted 
due to social isolation. People can choose the time they 
want to go to bed and wake up in this scenario, just like 
on free days. This situation reveals people’s hidden inner 
circadian preferences for mealtime, sleep-wake schedule, 
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and subjective alertness [5]. Consequently, people’s routines 
have changed as a result of the lockdown, including physical 
activity, eating habits, electronic usage, and sleeping habits. 
Individuals can choose their preferred sleep and wake times 
just like they can on free days, showing their disguised 
genuine inner circadian preference for sleep wake schedule 
meal timing and subjective alertness. COVID-somnia, a term 
used as a favoured euphemism to facilitate communication, 
has been coined to describe sleep difficulties during the 
epidemic [6].

An internal clock in the suprachiasmatic nucleus (SCN) of 
the anterior hypothalamus regulates circadian rhythms [7]. 
Circadian rhythms are 24-hour daily cycles that consequently 
influences physiology and behaviour of everyone including 
humans and hence considered very important in regulation 
of human health, well-being and general physiology as well 
as our internal clock [7]. The circadian rhythm keeps all 
organisms at alert during the day and tired at night. In 2017, 
it was evidence by Young and Hall where they honoured with 
Nobel Prize in Physiology or Medicine for their discovery 
of the molecular mechanisms driving circadian rhythm [8]. 
Disruption of circadian rhythmicity, particularly of the sleep-
wake cycle, is one of the most common outcomes of staying 
indoors during the forced lockdown time. The disrupted 
interaction between external and internal zeitgebers is 
known to have the greatest impact on melatonin hormone, the 
chronobiotic molecule that conveys information about night-
dark and thus sleep timing to the brain [9]. The mammalian 
pineal produces melatonin in a rhythmic manner in response 
to noradrenergic stimulation, which sets off a series of 
metabolic reactions inside the pinealocyte [9]. Measuring 
melatonin levels can reveal a circadian cycle [10]. Zeitgebers 
are the regular, predictable indicators emanating from the 
surroundings that organisms and cells use to synchronize to 
time of day [11]. Thus, lockdown has increased the chances 
of disturbed sleep and insomnia through stress.

Sleep / Wake Cycle and Health during 
Covid-19 Pandemic

Sleep is a key neuronal/glial network self-organizing 
mechanism [12]. Sleep is essential for the health and well-
being of people of all ages. Sleep is a part of one’s daily routine 
during which the body is shut down for a period of time in 
order to achieve physiological equilibrium. Food, exercise 
and sleep are three pillars of long-term health. Sleep that is 
adequate sleep, length, quality and timing plays an important 
role in regulating mental and physical processes [13]. 
Regular sleep is essential to fitness and boom of adolescents. 
Insufficient sleep and sleep disturbance are related to 
unfavourable bodily and mental effects in adolescents 
[14,15] in addition to poorer instructional performance 
[16,17]. Since numerous studies have demonstrated that 

sleep loss activates the classical stress mechanisms and 
raises plasma levels of stress hormones like adrenaline and 
cortisol, sleep deprivation is frequently considered of as 
a stressor [18]. Sleep deprivation and sleep disorders can 
interact with mental and physical functions and worsen the 
health of the human being. Several studies have reported 
the effects of COVID-19 on sleep in certain populations [19]. 
Investigation of daytime naps may provide a good indication 
of insufficient nocturnal sleep [20]. A single night of sleep 
deprivation can cause major mood swings and weakened 
immune defence mechanism [21]. The respiratory system 
is extremely sensitive while you’re sleeping, and breathing 
issues are linked to some of the most common and serious 
sleep disorders (asthma with sleep apnea) [21]. Patients 
with obstructive sleep apnea skilled about 8-fold extra 
hazard for COVID-19 contamination in comparison to a 
comparable age populace receiving care in a large, racially, 
and socioeconomically various healthcare system [22]. When 
compared to males who did not report any sleep issues, this 
prospective cohort analysis revealed that individuals with 
sleep disruption had an elevated risk of prostate cancer, 
particularly advanced prostate cancer [23]. Our bodies renew 
physically during sleep timing; the physiological processes 
renews/rejuvenate; hence the immune system is enhanced, 
and protective immune cells hunt for cells that are forming 
improperly and eliminate them. Regular inadequate sleep, 
lead in making the body more susceptible to disease. The 
internal / endogenous circadian system regulates human 
behaviour, such as sleep-wake cycles, physical activity, and 
alertness levels, to fluctuate from peak to nadir in about 24 
hours, and interacts with external environmental factors 
such as sunlight and social cues such as working hours, meal 
times, and exposure to artificial light via a digital screen [24]. 
The prefrontal cortex, basal ganglia, and hypothalamus in the 
brain are all affected by the SARS-CoV-2, which is critical for 
sleep regulation. As a result, rather than attributing higher 
frequency of sleep disruptions to social and emotional 
factors alone, it’s probable that higher prevalence of sleep 
problems during COVID-19 pandemic could be attributable 
to asymptomatic virus infection [21]. The immune system is 
harmed by numerous types of stress. It is a big worry in the 
current situation since the SARS-CoV-2 attacks the immune 
system. There is strong evidence that sleep plays a role in 
boosting immunity [2]. Obstructive sleep apnea patients have 
been observed to have a higher chance of contracting SARS-
CoV-2, being hospitalised, and experiencing respiratory 
failure. As a result, a sufficient amount of optional quantity 
sleep appears to be a crucial element in preventing infection 
[22]. Healthy sleep could play a major role in coping positively 
with these difficulties. So, in light of those current tough 
conditions, sleep, which accounts for about one third of our 
lives, should be prioritised in order to improve immunity 
(Figure 1) [11].
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Figure 1: Schematic diagram showing regulation of 
various physiological activity by normal sleep wake cycle.

Effect of Covid-19 Pandemic Lockdown on 
Sleep / Wake Cycle 

The term “stress” is imprecise and has implications 
that make it less than helpful for describing how the body 
might effectively adapt or fail to adjust to experiences in 
daily life, such as little inconveniences, major life events, 
abuse, or trauma [25]. Any stressful life event, whether 
personal or triggered by a natural disaster, that threatens 
one’s physiological or physical well-being is likely to create 
sleep problems, especially in those with a high susceptibility 
[25]. As a result, just a few persons were able to retain their 
pre-epidemic sleep routine during the pandemic. Existing 
insomnia is also an important risk factor for developing post-
traumatic stress disorder (PTSD) when exposed to major 
stressors [26]. According to a recent study, 7% of Wuhan 
residents reported PTSD symptoms after the outbreak 
of COVID-19, especially among women [27]. Following 
COVID-19 news updated for more than 3 hours a day under 
the age of 35 is less exposed to people over the age of 35 
and COVID-19 news updates in connection with increased 
anxiety levels Compared to no people [28]. Fear, fitness 
anxiety, apprehension, uncertainty, loneliness and mass-
hysteria are the not unusual place offshoots considering 
that COVID-19 began [29], as billions are quarantined at 
their homes, borders sealed and economies crashing down 
[29]. Various research have already stated an immediate 
mental effect at the inclined populations like elderly, 
migrants, homeless and additionally the frontline people 
such as the fitness care staff [30,31]. People in internment 
are experiencing negative psychosocial changes that have a 
control on well-being (e.g., sleep disturbances, depression 
and anxiety) (Figure 2). As declared by a task force of 
the eu CBT-I Academy [27], throughout total lockdown 
individuals’ sleep habits are challenged by many factors i.e., 
reduced exposure to sunlight, reduced physical activity and 
psychological distress. we have a tendency to also suppose 

that the dearth of social zeitgebers, equivalent to regular 
work schedules and social activities, still as changes in living 
conditions (e.g., moving to parents’ house), are powerfully 
moving sleep habits underneath restrictions [32].

Figure 2: Lack of/Poor sleep wake cycle leads to Anxiety, 
depression and irritability.

There are other factors apart from melatonin, homeostatic 
pressure (wakefulness length), day light exposure, and 
a number of social and environmental timekeepers also 
influence sleep wake cycles. Changes in daily schedules have 
resulted in changes in sleep habits and sleep quality. Staying 
at home during a lockdown exposes people to excessive 
artificial light or digital screens as a result of the widespread 
usage of virtual platforms such as television, laptops, and 
smart phones [33]. One of the most difficult aspects of online 
learning for many students is the inability to focus on a screen 
for extended periods of time. With online learning, students 
are more likely to be quickly distracted by social media or 
other distractions. Everyone is concerned about the health 
risks of themselves and the members of their family spending 
so much time staring at a screen [34]. One of the most serious 
concerns and consequences of the pandemic is the increase in 
screen time. Students may acquire terrible posture and other 
physical problems as a result of sitting crouched in front of 
a screen for long periods of time and the blue light emitted 
by screens lowers the body’s natural melatonin production 
at night [35]. In addition, increased screen time is linked 
to decreased physical activity, which disrupts sleep quality 
[36]. In the general population, there was a delay in going 
to bed and waking up, as well as a reduction in overall time 
spent sleeping at night. Daytime napping rose as well, maybe 
to compensate for the lack of night-time sleep [37]. Bedtime 
was pushed back, sleep onset latency was lengthened, and the 
percentage of people who napped during the day increased. 
Napping throughout the day lowers sleep pressure, which 
delays bedtime and extends sleep-onset latency. Thus, sleep 
is influenced by both circadian and homeostatic factors, 
which combine to determine the timing and latency of sleep 
onset. Furthermore, due to circadian variables, delayed sleep 
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reduces the amount of slow-wave sleep, which can lead to poor 
sleep quality [38]. Based on the fact that sleep is regulated by 
a circadian pacemaker, it is plausible that insomnia is caused 
by disturbances of the coupling of sleep to this pacemaker 
[24]. Based on this assumption, therapeutic methods, such as 
melatonin or bright light, have been recommended in chronic 
insomnia. The lack of social zeitgebers during lockdown has 
been blamed for the delayed bedtime and wake-up times 
(time cues). The COVID-19 pandemic crises, home isolation, 
mobile working, and limited/restricted social interactions 
have a negative impact on sleep parameters and circadian 
alignment, which are markers of psychological well-being 
and health [1].

Consequences of Disruption of Sleep / Wake 
Cycle and Role of Melatonin

Since sleep is controlled by a circadian pacemaker, 
it is possible that insomnia is caused by disruptions in 
the coupling of sleep to this pacemaker [39]. In persistent 
insomnia, treatment techniques such as melatonin or strong 
light have been suggested based on this idea [40,41]. Sleep 
disturbance has a wide range of risk factors, including 
biological, psychological, genetic, and social aspects. 
Higher metabolism is shown by increased oxygen use and 
carbon dioxide generation during both brief and protracted 
awakening during sleep [42]. Catecholamines, epinephrine, 
and epinephrine levels have all been linked to fragmented 
sleep. Furthermore, chronic persistent insomnia is linked 
to increased adrenocorticotropic hormone and cortisol 
release, which occurs throughout the 24-hour sleep-wake 
cycle. The stimulation of the sympathetic nerve system, 
sympathoadrenal system, and hypothalamic-pituitary-
adrenal axis may be involved in the health effects of sleep 
disruption [22]. Slow wave sleep suppression was linked to 
lower insulin sensitivity without an increase in insulin release, 
which could explain why patients with poor sleep quality 
have a higher risk of type 2 diabetes mellitus (T2DM) [43]. 
Other metabolic alterations that may contribute to increased 
appetite include decreased leptin and increased ghrelin 
[42]. Sleep is critical for cellular and humoral immunity 
control, and sleep deprivation can impair immunological 
response. A vicious cycle results when there is inadequate 
sleep followed by depression and anxiety, which are both 
significant predictors of inadequate sleep [44]. In addition, 
lack of sleep may cause changes in the neuroendocrine stress 
response system, which can lead to stress-related diseases 
such mood disorders and depression [44]. Attention, 
executive function, emotional reactivity, memory formation, 
decision making, risk-taking behaviour, and judgement are 
all affected by sleep disruption. Furthermore, the reduced 
sleep quality with low levels of sleep, as occurs in aging and 
in many obese individuals, may contribute to increase the 
risk of type 2 diabetes [45]. Circadian rhythm disruptions 

and sleep deprivation have been found to accelerate tumour 
growth and raise cancer risk. From a study it was found 
that among the female nurses in a cohort, working rotating 
night shifts was linked to a higher incidence of colorectal 
cancer [46]. The severe obstructive sleep apnea syndrome is 
characterised by a substantial risk of cardiovascular illness 
and sleep fragmentation [47]. The generation of melatonin 
is reduced when exposed to light at night, which may lead 
to an increase in the production of reproductive hormones. 
Melatonin also has other beneficial effects, such as DNA 
repair, tumour growth suppression, and serving as a powerful 
free radical scavenger. Because sleep is so important to most 
physiological systems, sleep disturbance can have serious 
short- and long-term health repercussions in otherwise 
healthy people as well as those who have underlying medical 
conditions (Figure 3) [42].

Figure 3: Proposed mechanism by which sleep disruption 
is thought to exert its detrimental short-and long-term 
effects. Adopted from (Medic et al. “Short-and long-term 
health consequences of sleep disruption,” 2017).

Pinealocytes in the human pineal gland are 
primarily responsible for producing an important 
molecule an indolamine known as melatonin [N-acetyl-
5-methoxytryptamine] [48]. It has been recognised as a 
hormone that regulates the sleep-wake cycle and as a key 
physiological sleep regulator [49]. Fundamental to the plan 
and animal physiology is the presence of an endogenous 
circadian pacemaker or biological clock. The human biological 
clock, which regulates processes from gene expression to 
behaviour, like that of most organisms, synchronises to the 
Earth’s 24-hour rotation using signals from the environment 
(zeitgebers) [50].

 Stimulus timing, e.g. light and melatonin, resets the 
clock and synchronizes it with the environment [51]. A 
molecular clock that is almost universally present in every 
cell creates internal time of roughly 24 hours in the absence 
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of environmental stimuli, thereby genetically encoding 
circadian rhythms [52]. Circadian rhythmicity is a clock-
like phenomenon that regulates sleep inclination and a 
variety of other sleep-related factors. Circadian rhythmicity 
is generated at the molecular level by a collection of core 
clock genes found in nearly all cells. The circadian process 
controls when to go to sleep and when to be awake [53]. A 
master circadian pacemaker in the suprachiasmatic nucleus 
is thought to coordinate circadian rhythmicity in humans. 
The suprachiasmatic nucleus receives input from the 
environmental light-dark cycle via a specialised pathway 
from light-sensitive retinal ganglion cells, allowing rhythms 
to synchronise 24 hours via the dorsomedial hypothalamus 
[54]. The SCN governs the sleep/wake cycle by creating an 
oscillatory signal that works in opposition to the homeostatic 
sleep propensity, supporting wake during the biological day 
as the homeostatic sleep inclination rises and sleep during 
the night as the homeostatic sleep propensity falls [38]. In 
each of the paired SCN nuclei’s ~10,000 cells, a molecular 
process that works as key functional components of cellular 
components of cellular circadian oscillators operates. Clock 
mechanisms can be found in a variety of peripheral tissues, 
where they may serve as a subservient to timing mechanisms 
regulated by the SCN output or operate independently [55]. 
The core clock mechanism has been discovered to be made up 
of overlapping transcriptional feedback loops that produce 
24-hour rhythmic gene expression patterns [56]. Clock and 
BMall, two fundamental “helix loop helix” transcriptional 
activators, heterodimerize and bind recognition sequences 
termed “E-boxes” in the promoter regions of Period (Per) 
and Cryptochrome (Cry), hence activating transcription of 
these genes in the positive regulatory loop [56]. The Per and 
Cry proteins, once translated, act as negative regulators of 
Clock/BMall activity, establishing the main circadian auto 
regulatory feedback loop. This series of chemical activities 
results in a synchronised rhythmic output from the SCN, 
which is transmitted both synaptically and humorally to 
other brain regions and peripheral organs [57]. The SCN 
clock’s output, which includes pineal melatonin release, 
gives circadian rhythmicity to a variety of physiological 
regulatory systems [57]. An exposure during night, between 
midnight and 4 a.m., when melatonin secretion is at its peak, 
leads in complete suppression of secretion for the length of 
the exposure. Early morning exposure to light causes a phase 
advance, which means that melatonin output peaks earlier 
than it would otherwise. The clocks phase is delayed when 
the exposure occurs near the end of the afternoon, that is, 
before the nadir for core body temperature [58]. The impact 
of light is influenced by its intensity, duration, and spectral 
qualities.

Sleep is polyphasic in early childhood, and then becomes 
monophasic as children enter primary school. Primary 
school children’s sleep patterns are frequently related with 

early bedtimes and early wake hours [59]. The (preferred) 
timing of sleep is postponed with the onset of puberty, 
resulting in the typical “owl-like” behaviour of adolescence 
[60]. Once men and women reach their early twenties, 
the shift in timing reverses and a return to earlier timing 
occurs. There are ~ 100 disorder classifications, but they are 
typically manifested in one of three ways: failure to obtain 
the necessary amount or quality of sleep (sleep deprivation), 
inability to maintain sleep continuity (disrupted sleep, also 
known as sleep fragmentation, difficulty maintaining sleep, 
and middle insomnia), and events that occur during sleep 
(events that occur during sleep) (e.g. sleep apnea, restless 
leg syndrome) [61]. Sleep problems have a wide range 
of impacts on the body, affecting different physiological 
systems. As sleep is controlled by a circadian pacemaker, 
it is possible that insomnia is caused by disruptions in 
the coupling of sleep to this pacemaker [33]. In persistent 
insomnia, treatment techniques such as melatonin or strong 
light have been suggested based on this idea.

The different surveyed/ review and research paper 
suggests that endogenous circadian clock system in humans 
is influenced by environmental changes and controls 
rhythmic biological function as well as behavioural outputs 
during a 24-hour period [24]. The suprachiasmatic nucleus 
(SCN) controls the circadian rhythm of pineal melatonin 
release, which is a reflecting mechanism involved in the 
management of the sleep/wake cycle [61]. Endogenous 
circadian and external environmental cycle synchronisation 
has been demonstrated to be critical for human health and 
well-being. However, due to the SARS-CoV-2 outbreak and 
the imposition of lockdown, we are having difficulty keeping 
our internal clocks in synchronization [24]. Lockdowns 
were implemented to prevent the spread of the SARS-CoV-2 
infection, which has restricted people at home and imposed 
social restrictions, all of which are likely to produce changes 
in circadian-driven sleep/wake schedules and associated 
lifestyle behaviours [62]. Several factors, such as increased 
stress due to social isolation, pandemic, increased use of 
digital media, increased exposure of individuals to light at 
night, change in bed time, and meal timing, reduce melatonin 
levels and disrupt circadian rhythmicity, all of which are 
important for maintaining healthy sleep / wake cycle among 
individuals during lockdown [5]. Sleep issues are common, 
and they include sleep deficiency in both quality and 
quantity. Disrupted sleep has both short and long-term health 
implications [42]. Short-term effects of sleep disturbance 
in healthy individuals include increased stress reactivity, 
decreased quality of life, emotional distress and mood 
disorders, as well as cognitive, memory, and performance 
deficiencies [42]. Sleep disturbance has an impact on 
adolescents’ mental health, academic performance, and 
risk-taking behaviour. Hypertension, cardiovascular disease, 
weight-related issues, metabolic syndrome, type-2 diabetes 
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mellitus, and colorectal cancer are all long-term effects of 
sleep disruption in otherwise healthy people [42].

Conclusion

The present COVID-19 pandemic can be assessed the 
most catastrophic occurrence in recent history. Healthy sleep 
is essential for physically and psychologically coping with 
important life events like the SARS-CoV-2 infection epidemic 
[63]. Because of the covid imposed lockdown, there has been a 
major alteration in sleep patterns, which could lead to serious 
health issues in the future. Internal and external rhythm 
disruption and misalignment have been linked to a variety 
of health issues, including metabolic and cardiovascular 
diseases, psychological problems, and even cancer [64]. 
Given the high prevalence of these sleep disorders, proper 
therapy is critical during the pandemic, not only to reduce 
the probability of developing SARS-CoV-2 infection, but also 
to minimise the negative health implications of infection 
[65]. In addition to taking all possible steps to avoid SARS-
CoV-2 related sickness, it is recommended that everyone 
maintain a sleep / wake cycle, which will benefit immunity 
and overall health [66]. Melatonin is a hormone that has an 
impact on the circadian system and is crucial for sustaining 
circadian rhythmicity. Melatonin impacts the control of 
other hormone cycles as an endogenous synchronizer [67]. 
Melatonin production is reduced, and melatonin is changed, 
which can raise the risk of sickness. Sleep habits are greatly 
influenced by a lack of social zeitgbergs, such as regular work 
schedules and social activities, as well as changes in living 
situations. Maintaining an adequate sleep/wake cycle and 
other circadian rhythms may be advantageous at this time. 
“Better Sleep, Better Life, Better Planet” was the World Sleep 
Society’s motto for World Sleep Day 2020. This is meant to 
highlight the importance of sleep as a pillar of health, allowing 
for better decision making and cognitive understanding even 
in big issues like the corona virus that are affecting the entire 
planet [68].
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