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Abstract
Insufficient or poor sleep can cause a host of physical and mental health issues; this review looks at the science behind the human sleep cycle and how it
works. Sleep is regulated by a dynamic interaction between circadian rhythms and sleep homeostasis. Melatonin, a hormone secreted by the pineal
gland, plays a crucial role in controlling when we sleep and when we wake up. A small cluster of hypothalamic neurons known as the suprachiasmatic
nucleus (SCN) controls its secretion and acts as the body's primary timekeeper. In response to light signals received by the eyes, the SCN synchronizes
internal rhythms with the external day-night cycle. During the night, your body goes through two main phases of sleep: rapid eye movement (REM) and
non-rapid eye movement (NREM). The brainstem and forebrain's neural networks orchestrate the changes between these phases. Cryl, Cry2, Perl, and

Per2 are important clock genes whose expression regulates molecular circadian rhythms.

Extended periods of waking raise sleep pressure, which

impairs cognition and increases energy expenditure. Sleep homeostasis can be upset by aging and irregular sleep habits, which can lead to structural
changes in sleep patterns and decreased sleep efficiency. Shift workers are most affected by these interruptions because their internal clocks frequently
don't match their work schedules. Circadian rhythm sleep-wake disorders (CRSWDs), which have a detrimental impact on health and quality of life, are
exacerbated by this misalignment. Addressing sleep-related health issues in contemporary culture requires an understanding of these mechanisms.
Keywords: Circadian rhythm, work-rest patterns, sleep behaviour, sleep disorders, sleep homeostasis, wakefulness.
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Introduction
According to behavioral definitions, sleep is a reversible condition marked
by a lack of responsiveness and perceptual disengagement from the outside
world. But it would be more realistic to characterize sleep as a complicated
interplay between behavioral and physiological processes (Carskadon &
Dement, 2011). Physical symptoms of sleep include lying down, decreased
movement, closed eyes, and general behavioral passivity, although these
features are not universally required. In some instances, active behaviours
such as sleepwalking, sleeptalking, and teeth grinding can occur during
sleep. Furthermore, anomalies involving sleep may also involve elements of
sleep intruding into wakefulness, including episodes of dream imagery,
muscle weakness, or sudden sleep episodes (Carskadon & Dement, 2011).
Your body goes through two distinct phases when you sleep: rapid eye
movement (REM) and non-REM (NREM). Almost every animal and bird
studied exhibits these states, which are as different from one another as they
are from being awake (Carskadon & Dement, 2011).Typically, the
characteristics of the electroencephalogram (EEG) divide non-REM sleep, so
into four distinct stages. When a person is not actively dreaming, their
electroencephalogram  (EEG)  will  exhibit synchronized activity
characterized by features like sleep spindles, high-voltage slow waves, and
K-complexes (Carskadon & Dement, 2011). With the lowest arousal
thresholds in stage 1 and the highest in stage 4, the four phases of NREM
sleep (stages 1, 2, 3, and 4) correspond to a continuum of increasing sleep
depth. During NREM sleep, there is typically little to no mental activity.
NREM sleep, to put it briefly, is a state in which the brain is largely dormant
yet nevertheless controls physical processes in a mobile body (Carskadon &
Dement, 2011).
Human Sleep Biology
A healthy sleep schedule is essential for daily functioning and ideal health,
whereas inadequate sleep results in worse health problems (Goel et al.,
2009). These problems can be obesity, stress, anxiety, and depression.
Various methods can be employed to achieve sufficient sleep. Research into
historical patterns indicates that before the introduction of artificial light,
humans may have experienced multiple sleep periods during the night,
particularly in seasons with brief photoperiods (Ekirch, 2001). Research
using actigraphy on populations in pre-industrial societies, where significant
seasonal variations in night duration are absent, reveals that sleep remains
concentrated during nighttime hours, even when darkness persists for 11-12
hours (Yetish et al., 2015).
In regions with warmer climates, agricultural workers adjusted their
schedules to cope with the heat. They extended their workday into the late
evening hours and began their tasks early in the morning. This practice
resulted in reduced nighttime sleep, which they balanced by taking a longer
midday rest, known as a siesta (Jacklitsch, et al., 2023).
The "circadian rhythm" is the brain's 24-hour cycle of wakefulness and
sleepiness that changes in response to changes in environmental light
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(Reddy, Reddy, & Sharma, 2021). Light prevents the pineal gland from
producing melatonin, the hormone that is mostly produced at night.
According to Nishimon, Nishino, and Nishino (2021), it helps control the
body's sleep-wake cycle and circadian rhythms. Problems with metabolism
can arise from circadian rhythm changes, which are common in the elderly
and include things like inflammation and sleep disruptions (Cardinali et al.,
2021). Consequently, certain pathophysiological changes that speed up aging
are brought about by sleep cycle abnormalities (Ramirez et al., 2021).
Several animals' circadian clocks developed to coordinate internal biological
processes with environmental variations (Pitsillou, Liang, Hung, &
Karagiannis, 2021).The clock gives the host pinpoint accuracy in
timekeeping and remarkable environmental adaptability. The risk of
developing cancer, metabolic disorders, and cardiovascular disease increases
when drowsiness disrupts or alters circadian rhythms, which in turn
increases the risk of rotational changes and other lifestyle factors (Gyorik et
al., 2021). Even while everyone knows that messing with people's circadian
rhythms is bad for them, there isn't enough information on how to fix it.

SCN — Super Chiasmatic Nucleus

In response to periodic changes in their environment, organisms are able to
anticipate and coordinate their physiology and behavior using circadian
oscillators. According to Moore and Eichler (1972) and Yoo et al. (2004),
the hypothalamic suprachiasmatic nucleus (SCN) in mammals acts as a
master circadian pacemaker by coordinating tissue-autonomous oscillators to
produce overt cycles. Circadian rhythms are generated at the molecular
level via a feedback loop involving transcription and translation. Protein
products of the genes encoding Cryptochrome 1 (Cryl), Cry2, Period 1
(Perl), and Per2 block the transcriptional activity of the transcriptional
activators CLOCK and BMALL in this circuit (Panda, Hogenesch, & Kay,
2002). When the oscillator's phase changes, so do the mRNA and protein
levels of these repressors, especially Per2 (Lee et al., 2001).

Using humoral and synaptic channels, the SCN pacemaker transmits phase
information to peripheral oscillators, and it is synchronized by light.
Intrinsically photosensitive retinal ganglion cells (ipRGCs) with melanopsin
send synaptic input directly to the SCN's retinorecipient cells. In reaction to
light, ipRGCs secrete neurotransmitters that bind to their specific receptors
and trigger the phosphorylation of the calcium/cCAMP response element-
binding protein (CREB). Initiating transcription and modifying the phase of
the molecular oscillator, activated phospho-CREB (pCREB) hinds to the
CRE sites on the Perl and Per2 promoters (Meijer & Schwartz, 2003;
Nayak, Jegla, & Panda, 2007; Travnickova-Bendova, Cermakian, Reppert,
& Sassone-Corsi, 2002).
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Figure 1 the pineal gland is free to create melatonin, which makes us feel
sleepy, when the suprachiasmatic nucleus, a region of the brain, is unable to
detect light Adapted from (Konturek et al., 2007).
(Source:https://www.acs.org/education/chemmatters/past-issues/archive-
2014-2015/the-science-of-sleep.html)

Sleep's Neurophysiology

Pace-Schott and Hobson (2002) identified two distinct stages of sleep: rapid
eye movement (REM) and non-rapid eye movement (NREM). Essential for
inducing sleep are the neurotransmitters galanin and gamma-aminobutyric
acid (GABA) located in the ventrolateral preoptic nucleus. This is set in
motion by circadian impulses sent out by the anterior hypothalamus and by
internal chemical signals that regulate sleep and wakefulness, such as
adenosine, which builds up in relation to the duration of time one is awake
(Pace-Schott & Hobson).As a person goes to sleep, their
electroencephalogram (EEG) shifts from the rapid, low-voltage waves seen
when awake to the slower, higher-voltage waves seen during non-rapid eye
movement (NREM) sleep. Subsequently, REM sleep, defined by reduced
voltage and higher frequency activity, replaces NREM sleep (Pace-Schott &
Hobson). Diencephalic structures that integrate homeostatic and circadian
cues initiate sleep (Pace-Schott & Hobson). At the beginning of each sleep
cycle, an ultradian oscillator located in the mesopontine junction regulates
the regularity with which NREM and REM sleep phases transition (Pace-
Schott & Hobson).

The parasympathetic nervous system becomes more active and the
sympathetic nervous system becomes less active during non-REM sleep
(Pace-Schott & Hobson).In  rapid eye movement (REM) sleep,
parasympathetic and sympathetic nervous system activity are both increased
(Schwartz & Roth, 2008). Three distinct stages make up non-REM sleep.
The first stage of NREM sleep, which lasts less than ten minutes on average,
is a light sleep period marked by muscle relaxation, slow breathing, and a
lowered heart rate (McCarley, 2007). The second stage of NREM sleep is
defined as a light sleep phase that precedes the deeper levels. Muscles relax,
brain activity decreases, and respiration and heart rate decrease during this
phase.This stage lasts between thirty and sixty minutes (McCarley). Deep
sleep, with a marked drop in heart rate and respiration, is a hallmark of stage
third. At this point, brain waves slow down even more and muscles relax.
This stage lasts between twenty and forty minutes (McCarley).

The last phase before a new sleep cycle begins is known as REM sleep.
Breathing and heart rate rise during this period, and REM sleep is when most
dreams take place (Colten & Altevogt, 2006). As compared to rapid eye
movement (REM) sleep, non-REM sleep is associated with much lower
metabolic rate and blood flow; these parameters are comparable to those
during waking (Colten & Altevogt). Growth hormone is typically secreted in
the initial hours after falling asleep, while thyroid hormone secretion rises
later sleep (Colten & Altevogt).

Wakefulness's Neurophysiology

Wakefulness is defined as an alert mental state characterized by
responsiveness to environmental cues and self-awareness (Miller &
O'Callaghan, 2006). On the other hand, according to Miller and
O'Callaghan, your sensitivity to environmental cues reduces as you sleep.
As the brain is actively engaged during wakefulness, the frequency of
coordinated neuronal firing in the cerebral cortex increases. However, sleep
duration has a negative effect on neuronal firing synchronization and speed
(Vyazovskiy et al., 2009). The energy-supplying glycogen in astrocytes is
drained while we're awake and replenished while we sleep (Benington &
Heller, 1995). To maintain alertness, a cascade of neurotransmitters begins
in the brainstem and ascends to the midbrain, hypothalamus, thalamus, and
basal forebrain.According to Brown et al. (2012), the posterior
hypothalamus plays a crucial role in initiating wakefulness-inducing cortical
activity. Neuronal connections regulate the transition from awake to asleep,
and the posterior hypothalamus plays a role in this process.Wakefulness is
characterized by alertness, the capacity to react to environmental stimuli, and
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conscious awareness of one's immediate environment.lt differs from sleep,
in which one is less responsive to environmental cues (Miller &
O'Callaghan).The energy-supplying glycogen in astrocytes is drained while
we're awake and replenished while we sleep (Benington & Heller, 1995).

A variety of neurotransmitters that originate in the brainstem and ascend to
the midbrain, hypothalamus, thalamus, and basal forebrain facilitate
communication that improves alertness (Brown et al., 2012).The posterior
hypothalamus plays a crucial role in the stimulation of the cortex that
initiates wakefulness (Brown et al., 2012). According to Takahashi, Lin, and
Sakai (2006), histamine neurons in the nearby posterior hypothalamus and
tuberomammillary nucleus regulate wake-selective brain networks.Neurones
that carry orexin are associated with arousal and extend widely throughout
the brain, close to histamine neurons (Hirano et al., 2018). Chemelli et al.
(1999) found a correlation between orexin deficiency and nocturnal
sleepiness and unexpected sleep episodes.Cortical activity regulates
wakefulness, while orexin and histamine neurons work together to influence
orexin. (Anaclet et al., 2009).

Sleep homeostatic regulation

Sleep equilibrium occurs after you've been awake for a while.To compensate
for the buildup of drowsiness and sleep pressure, sufficient volume and
duration of sleep are intended when sleep is permitted (Huang, Zhang, & Qu,
2014). According to Huang, Zhang, and Qu (2014) and Peng et al. (2020),
adenosine in the basal forebrain is a key physiological regulator of sleep
homeostasis. Upon metabolism of adenosine triphosphate, neurons and glial
cells generate the endogenous chemical adenosine (Landolt, 2008). It
accumulates outside of cells and has the potential to influence the circadian
rhythm circuits (Landolt, 2008). To make you more aware, it works by
blocking the adenosine A2A receptor. This receptor is crucial for controlling
the amount of oxygen that the heart needs, the blood flow to the coronaries,
and the neurotransmitters in your brain (Per Landolt 2008).A
neuromodulator called nitric oxide is produced by an inducible nitric oxide
synthase in the basal forebrain during extended periods of awakeness(
Kalinchuk et al., 2006).There is a link between the activation of the immune
response and prolonged periods of wakefulness, and this enzyme is produced
during inflammation.According to Kalinchuk et al. (2006b). The cortical-
stimulating neurotransmitter histamine improves wakefulness and decreases
sleepiness upon entry into the basal forebrain (Karpati et al., 2019).
Extended wakefulness prolongs neuronal activity cycles in various brain
regions, leading to increased energy consumption. When energy is depleted,
adenosine levels rise (Wigren et al., 2007). Long-term neural activity during
prolonged wakefulness may be linked to energy depletion and sleep
homeostasis (Wigren et al., 2007).

Sleep deprivation impairs the recovery sleep of older animals. Reduced
increases in adenosine, nitric oxide, and lactate levels in older individuals
can be observed in studies on sleep homeostasis and homeostatic sleep
responses (Rytkdnen et al., 2010; Wigren et al., 2009).

The circadian clock regulates wakefulness and sleepiness throughout the day
through the suprachiasmatic nucleus (SCN) (Ono & Yamanaka, 2017).
When clock genes are expressed, the SCN links transcription-translation
negative feedback loops to generate circadian rhythms. The activity of
neurons in the SCN varies throughout the day (containing genes spanning
around a 24-hour period, such as Per, Cry, and Bmall) (Belle & Diekman,
2018; Tamanini et al., 2005). Daytime electrical activity in the SCN is
higher than nighttime electrical activity (Fuller, Gooley, & Saper, 2006). The
circadian rhythm in the SCN is controlled by neurotransmitters and
hormones. For example, the SCN coordinates light/dark cycles with the
natural rhythm of melatonin secretion, a hormone that is created and released
by the pineal gland at night under darkness. In particular, blue light (460—
480 nm) can prevent the generation of melatonin at night (Claustrat &
Leston, 2015). Nonetheless, a melatonin's main physiological role is to
inform the body of the daily cycle of light and dark, which helps to
coordinate physiological processes that react to variations in light exposure.
(Claustrat & Leston, 2015). Regulatory of wakefulness and slumber is
another critical function of these neurons (Welsh, Takahashi, & Kay, 2010).
The mesolimbic dopamine system is one of several brain systems that are
involved in the various stages of awareness that occur during the sleep-wake
cycle (Oishi & Lazarus, 2017). By sending signals to the nucleus accumbens
and lateral hypothalamus, neurons that contain glutamatergic nitric oxide
synthase 1 enhance alertness, while damage to glutamate cells postpones its
start (Oishi & Lazarus, 2017). In contrast, turning on Yu et al. (2019) found
that injury to GABAergic neurons in the ventral tegmental area leads to an
increase in alertness together with the induction of prolonged non-REM-like
sleep that resembles sedation. Using a two-process paradigm, the regulation
of wakefulness and slumber has been elucidated. These processes, which are
called S and C, are driven by the circadian clock and homeostatic systems,
respectively. The circadian clock regulates process C, which is reliant on the
body's natural rhythms, and process S represents the pressure to sleep, which
increases as one is up for longer periods of time (Borbély, Daan, Wirz-
Justice, & Deboer, 2016).
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Many people around the world suffer from sleep disorders without ever
receiving a proper diagnosis or treatment (Caylak, 2009). Various elements
impact these diseases; these include genetics, psychology, physiology, and
behavior (Caylak, 2009). Disruptions to the normal sleep-wake cycle can
affect mental health and even be a sign of neurodegenerative disorders in
some people (Chong, Xin, Ptacek, & Fu, 2018; Kinoshita, Okamoto,
Aoyama, & Nakaki, 2020). Age-related changes in sleep patterns include an
increase in the proportion of light non-REM sleep phases and a decrease in
the proportion of deep non-REM sleep, total sleep time, and rapid eye
movement (REM) sleep (Lloret et al., 2020). But some oscillatory sleep
patterns show less spindle density and slower wave activity. Damage to the
slow oscillation-sleep spindle connection and the theta-gamma coupling has
been associated with Alzheimer's disease biomarkers. Sleep disturbances
may be precursors of Alzheimer's disease, since amyloid beta and tau
proteins have been associated with them (Lloret et al., 2020). Furthermore,
sleep disorders are strongly influenced by hereditary variables (Taheri &
Mignot, 2002). Mutations in the hPer2 gene in humans are one cause of this
disease. An autosomal dominant condition characterized by early morning
waking and sleeping hours is familial advanced sleep phase syndrome.A
connection between this and the period gene, which is responsible for
resetting the body clock when exposed to light. Sleep deprivation affects
many gene expression regulators, including methylases, acetylases, core
clock genes, and ribosomal proteins (Xu et al., 2007). The circadian rhythm
system's capacity to control the human transcriptome is impaired by sleep
deprivation. Appropriate sleep duration may improve the temporal structure
of the human transcriptome (Archer et al., 2014).Circadian
dyssynchronization has detrimental effects, as shown in studies with
simulated night shifts when participants slept at inconvenient times, which
disrupted the natural harmony between their internal biological rhythms and
the outside world (Kervezee, Cuesta, Cermakian, & Boivin, 2018).
Kervezee et al. (2018) found that working evenings can have substantial
health implications.

Initial Sleep Cycle-

Stage 1 NREM sleep, which typically lasts only one to seven minutes, is the
first sleep cycle that a normal young adult experiences. In this phase, arousal
thresholds are low, meaning that minimal stimuli such as a soft call, a light
touch, or subtle sounds can easily wake the individual. Besides marking the
initial transition from wakefulness throughout the night, stage 1 often
manifests as a transitional period to sleep. A notable increase in stage 1 sleep
is often a sign of severely fragmented sleep (Rechtschaffen & Kales, 1968).
After stage 1, the person moves into stage 2 NREM sleep, which is identified
by the electroencephalogram's (EEG) K-complexes and sleep spindles.Stage
2 typically persists for about 10 to 25 minutes and requires a stronger
stimulus for arousal compared to stage 1. It's interesting to note that in stage
2, the identical stimulus that produces waking in stage 1 might only cause a
K-complex without causing genuine awakening (Rechtschaffen & Kales,
1968). The sleep enters stage 3 NREM sleep when high-voltage, slow-wave
EEG activity appears as stage 2 goes on. When slow-wave activity (at least
75 pV and two cycles per second) takes up more than 20% but less than 50%
of the EEG, it is referred to be stage 3. This stage, which usually lasts only a
short while during the initial cycle, acts as a bridge to stage 4, where slow-
wave activity exceeds 50% of the EEG and persists for 20 to 40 minutes.
Arousal becomes increasingly difficult in these deeper stages, requiring
stronger external stimuli (Rechtschaffen & Kales, 1968).

Short bouts of stage 3 and stage 2 sleeps may occur before the first REM
sleep period begins, and a sequence of body movements frequently indicates
an ascent to lighter NREM stages. Typically, this first REM episode lasts
between one and five minutes. Arousal thresholds during REM sleep are
highly variable, possibly because internal cognitive processes or dream
incorporation diminish responsiveness to external stimuli (Rechtschaffen &
Kales, 1968).

Early research in animals, such as cats, suggested that REM sleep exhibited
the highest arousal thresholds, leading it to be referred to as "deep sleep" in
animal studies. However, this is not to be mistaken with the human NREM
phases 3 and 4, which are also known as deep sleep or slow-wave sleep
(SWS). SWS occasionally denotes the full duration of NREM sleep in other
animals, highlighting important terminological differences across species
(Rechtschaffen & Kales, 1968).

NREM - REM Cycle

Nightly cycles of rapid eye movement (REM) and non-REM (non-rapid eye
movement) sleep occur in alternating fashion. As the night progresses, the
length of time spent in rapid eye movement (REM) sleep tends to rise. Stage
2 of the non-REM sleep phase increasingly takes over the NREM part of
subsequent sleep cycles, with stages 3 and 4 of the non-REM sleep phase
gradually decreasing in duration or even going away entirely on occasion.
The duration of the first NREM-REM cycle is usually 70 to 100 minutes,
whereas the duration of the second and subsequent cycles is approximately
90 to 120 minutes. The typical duration of the NREM-REM cycle while
sleeping is 90-110 minutes (Carskadon & Dement, 2011).
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In young adults, slow-wave sleep (SWS) primarily dominates the NREM
segments early in the night, particularly during the first third of sleep.
Conversely, the last portion of the night is when REM sleep episodes are
most noticeable. Later in the night, close to the transition into REM sleep,
there are frequently brief bursts of consciousness that are rarely remembered
when one wakes up. The body temperature rhythm suggests that the
preferential concentration of REM sleep toward the end of the night is
controlled by a circadian oscillator (Czeisler, Zimmerman, Ronda, & Moore-
Ede, 1980; Zulley, 1980). In contrast, the early-night dominance of SWS is
believed to be a reflection of homeostatic sleep pressure rather than circadian
control, with its prominence diminishing progressively as sleep continues
(Weitzman, Czeisler, Zimmerman, & Moore-Ede, 1980).

Length of Sleep

There are several elements that affect how long people sleep at night, with
voluntary control being particularly significant in humans, making it
challenging to define a universal "normal" sleep pattern. On average
sleeping is reported by young adults around 7.5 hours on weekdays and
extending to approximately 8.5 hours on weekends. However, substantial
variability exists both across individuals from night to night. Genetic
predispositions also play an important role in determining sleep duration),
upon which volitional behaviors such as staying up late or waking with an
alarm are superimposed (Karacan & Moore, 1979).

Additionally, the length of prior wakefulness influences sleep need, though
not in a strictly proportional manner. Circadian rhythms further modulate
sleep length, meaning the timing of sleep onset significantly impacts total
sleep duration, because REM sleep is essential for maintaining sleep
throughout the peak circadian periods, its percentage rises with the length of
sleep (Dijk & Czeisler, 1995).

Circadian Rhythms

The distribution of sleep stages is strongly influenced by the circadian period
at which sleep starts. Particularly, REM sleep exhibits a diurnal regularity,
peaking in the morning when the body's core temperature is at its lowest.
(Czeisler, Zimmerman, Ronda, & Moore-Ede, 1980; Zulley, 1980).
Therefore, REM sleep may predominate the sleep episode and even manifest
right at sleep initiation if sleep onset is postponed until the peak REM phase,
such as the early morning hours (Czeisler et al., 1980).

Such a reversal of the typical sleep architecture is often observed in
individuals who undergo acute phase shifts, such as during abrupt work
schedule changes or after rapid travel across multiple time zones (Czeisler et
al., 1980).

The timing and length of sleep are also strongly related to the circadian
phase, according to research done in settings without any external time cues
(Zulley, Wever, & Aschoff, 1981).

In these free-running circumstances, sleep start often happens during the
body temperature cycle's falling phase, but there is also a noticeable
secondary surge in sleep onset that corresponds to afternoon naps (Zulley,
Wever, & Aschoff, 1981). On the other hand, sleep termination usually
happens when the body temperature rhythm is rising (Strogatz, 1986).
Human Circadian Rhythm Disorders

Various human circadian rhythm disorders are characterized by disruptions
in the interplay between the internal body clock and the external day-night
cycle (The Journal of Clinical Sleep Medicine, 2005).

The intrinsic circadian rhythm sleep disorders (CRSDs) classification
system developed by the American Academy of Sleep Medicine is helpful
for understanding how this misalignment impacts the sleep-wake cycle
(The Journal of Clinical Sleep Medicine, 2005).

People who suffer from advanced sleep phase disorder or syndrome
typically start their main sleep period earlier than their chosen clock time,
which means that they go to bed and get up earlier than they would like.
However, delayed sleep phase disorder ( DSPD) makes it such that sleep and
wakefulness start later than the ideal clock time. Regardless of these
alterations, the sleep-wake cycles of both DSPD and advanced sleep phase
disorderASPD consistently reflect the 24-hour day-night cycle (The Journal
of Clinical Sleep Medicine, 2005).

Contrarily, a pattern of one to two hour delays between wake and sleep
phases is a characteristic of free-running disorder (FRD), sometimes called
non-24-hour sleep-wake syndrome (American Academy of Sleep Medicine,
2005). People with an irregular sleep-wake rhythm (ISWR) experience
unpredictable and spatially fragmented waking and sleeping episodes, as
well as brief, random bursts of sleep throughout the day and night (American
Academy of Sleep Medicine, 2005).

Other known CRSDs include shift work disorder and jet lag disorder;
however, these are extrinsic disorders that arise as a result of a disrupted
sleep pattern, whether intentional or not, and do not indicate a malfunction
of the circadian clock (Dagan and Eisenstein, 1999).

Circadian rhythm sleep disorders (CRSDs) are characterized by persistent or
recurrent disruptions to the normal sleep-wake cycle. According to the
American Academy of Sleep Medicine (2005), these disruptions typically
occur when the body's circadian clock mechanism doesn't work properly or
when the circadian rhythm isn't in sync with the demands of society or the
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workplace.  Significant impairments in everyday functioning might be
observed as a result of these interruptions (American Academy of Sleep
Medicine, 2005).
There are two main types of CRSDs, each with its own set of underlying
mechanisms. On one hand, there are disorders that affect the endogenous
circadian system, such as free-running disorder, irregular sleep-wake
rhythm, advanced sleep phase disorder, and delayed sleep phase disorder. On
the other hand, disorders like shift work disorder and jet lag disorder are
caused by a misalignment between the internal clock and the external
environment (The Journal of Clinical Sleep Medicine, 2005).
To diagnose CRSDs, it is essential to collect a comprehensive sleep-wake
history that is supported by diagnostic tools such as actigraphy and sleep
diaries. There is some useful objective data provided by two physiological
markers of circadian phase: melatonin release and core body temperature. In
2005, Benloucif and colleagues produced the following study. Typically
worn on the non-dominant wrist for 7 to 14 days, actigraphy measures rest-
activity patterns to determine circadian timing. There is a strong correlation
between the endogenous circadian phase, melatonin, and the rhythms of
body temperature and the sleep-wake cycles. The process by which the
pineal gland produces melatonin, called Dim Light Melatonin Onset
(DLMO), usually begins in a poorly illuminated environment two to three
hours before the usual start of sleep. The lowest point in core body
temperature often occurs about two hours before to typical waking time, as
reported by Benloucif et al. (2005). In 2005, Benloucif and colleagues
produced the following study. Because patients with CRSD frequently report
symptoms of insomnia and/or excessive daytime sleepiness, clinicians
evaluating patients with sleep-wake disturbances should always consider
circadian rhythm abnormalities as a potential comorbidity or part of the
differential diagnosis. In 2005, the American Academy of Sleep Medicine.
Conclusion
There are two separate physiological states that make up sleep, and this
review will focus on the biological bases of both REM and non-REM sleep.
The sleep-inducing neurotransmitters galanin and gamma-aminobutyric acid
(GABA) are located in the ventrolateral preoptic nucleus of the brain.
The circadian clock governs daily sleep and wake cycles. This internal
timing system, located in the suprachiasmatic nucleus (SCN), is regulated by
various neurotransmitters and hormones. For instance, the SCN synchronizes
melatonin production released by the pineal gland during nighttime darkness
with environmental light and dark cycles. Numerous factors determine the
length of nighttime sleep, with voluntary behaviors playing a significant role
in humans. As a result, defining a single “normal” sleep duration is
challenging. On average, young people report sleeping around 7.5 hours on
weekdays and up to 8.5 hours on weekends. A lack of orexin has been linked
to excessive daytime drowsiness and episodes of sudden sleep onset.
Circadian rhythm sleep disorders (CRSDs) arise from persistent disruptions
in the sleep-wake cycle. These disturbances typically stem from internal
circadian system dysfunctions or misalignment between biological rhythms
and external social or occupational obligations. Many individuals today
struggle with insufficient sleep due to long working hours or neglecting
sleep needs contributing to a range of physical illnesses, poor health
outcomes, and mental health challenges.
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