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SUMMARY

Introduction. Sleep disturbances are highly prevalent in patients
with schizophrenia and are increasingly recognized as an integral
component of the disorder rather than merely secondary symptoms.
Growing evidence suggests that alterations in sleep architecture and
circadian thythms are closely linked to neurobiological mechanisms
and clinical manifestations of schizophrenia.

Aim. To review the biological mechanisms underlying sleep
disturbances in schizophrenia and to evaluate their potential role as
biomarkers of disease progression.

Methods. A literature search was conducted using the PubMed
database, including studies published up to April 5, 2026. Relevant
publications were identified using combinations of the following
Medical Subject Headings (MeSH) terms: “schizophrenia”, “sleep
wake disorders”, “circadian rhythm” and “biomarkers”. A total of
23 peer-reviewed full-text articles published in English within the
past 10 years were included in the analysis. Descriptive analysis was
performed to summarize the findings.

Results. Sleep disturbances are common in schizophrenia and affect
approximately 30-80% of patients. They are associated with poorer
clinical outcomes, including more severe symptoms, cognitive
impairment, and reduced quality of life. Polysomnographic studies
have demonstrated shorter total sleep time, reduced slow-wave sleep,
and alterations in rapid eye movement (REM) sleep parameters.
Neurophysiological alterations, such as decreased sleep spindle
density, reflect underlying thalamocortical dysfunction. Circadian
rhythm disturbances are also frequent and include irregular sleep—
wake patterns and altered melatonin secretion, and these changes can
be assessed using objective measures. Growing evidence suggests that
sleep-related parameters such as spindle activity, circadian variability,
and inflammatory markers may serve as potential biomarkers,
although their clinical applicability remains limited.

Conclusions. Sleep disturbances in schizophrenia are closely linked
to the neurobiological mechanisms and clinical course of the disorder.
Objective sleep measures show promise as potential biomarkers of
disease progression and treatment response; however further research
is needed to establish their reliability, validity and clinical utility.

Keywords: schizophrenia, sleep wake disorders, circadian rhythm,
biomarkers.

SANTRAUKA

Ivadas. Miego sutrikimai yra labai dazni sergant Sizofrenija ir vis
dazniau laikomi ne tik antriniais simptomais, bet ir svarbia ligos
dalimi. Vis daugiau tyrimy rodo, kad miego architekttiros ir cirkadiniy
ritmy pokyciai yra glaudziai susij¢ su Sizofrenijos neurobiologiniais
mechanizmais ir klinikinémis iSraiSkomis.

Tikslas. Apzvelgti biologinius mechanizmus, susijusius su miego
sutrikimais sergant Sizofrenija, ir jvertinti jy potencialg kaip ligos
progresavimo biomarkeriy.

Metodai. Moksliniy straipsniy paieska atlikta elektroninéje duomeny
bazéje ,,PubMed”, jtraukiant publikacijas iki 2026 m. balandzio 5
d. Mokslinéms publikacijoms rasti naudoti Sie raktazodziai ir jy
deriniai: Sizofrenija, miego-budrumo sutrikimai, cirkadinis ritmas
ir biomarkeriai. I$ viso j analizg jtraukti 23 pilno teksto recenzuoti
moksliniai straipsniai angly kalba, publikuoti per pastaruosius 10
mety. ISvadoms apibendrinti buvo atlikta aprasomoji analizé.

Rezultatai. Miego sutrikimai yra dazni sergant Sizofrenija ir
nustatomi mazdaug 30-80 proc. pacienty. Jie siejami su sunkesne
ligos eiga, labiau isreikstais simptomais, kognityviniais sutrikimais
ir prastesne gyvenimo kokybe. Polisomnografiniy tyrimy duomenys
rodo trumpesnj bendra miego laika, sumazéjusj létyjy bangy miega
ir pakitusius REM miego parametrus. Neurofiziologiniai poky¢iai,
tokie kaip sumazéjgs miego verpséiy tankis, atspindi talamokortikiniy
tinkly disfunkcija. Taip pat dazni cirkadiniy ritmy sutrikimai, jskaitant
nereguliary miego-budrumo ritmg ir pakitusig melatonino sekrecija.
Vis daugiau duomeny rodo, kad su miegu susij¢ rodikliai, tokie
kaip miego verpséiy aktyvumas, cirkadinio ritmo kintamumas ir
uzdegiminiai Zymenys, gali turéti potenciala kaip biomarkeriai ligos
progresavime, taciau jy klinikinis pritaikomumas islieka ribotas.
ISvados. Miego sutrikimai sergant Sizofrenija yra glaudziai susij¢ su
ligos neurobiologiniais mechanizmais ir klinikine eiga. Objektyviis
miego rodikliai gali biiti perspektyviis biomarkeriai, leidziantys
vertinti ligos progresavima ir gydymo efektyvuma, taCiau biitini
tolesni tyrimai jy patikimumui ir klinikiniam pritaikymui nustatyti.
RaktaZzodziai: Sizofrenija, miego sutrikimai, cirkadiniai ritmai,
biomarkeriai, miego architektiira
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INTRODUCTION

Sleep disturbances are common and clinically significant
symptoms in patients with schizophrenia. Poor sleep quality
affects a substantial proportion of patients, with a reported
prevalence of approximately 63.4% [1]. Historically considered
secondary symptoms, sleep disturbances are now recognized
as potentially bidirectionally related to psychotic symptoms,
contributing to their persistence and forming a vicious cycle
[2].

Sleep disturbances are common and clinically significant
symptoms in patients with schizophrenia. Poor sleep quality
affects a substantial proportion of patients, with a reported
prevalence of approximately 63.4% [1]. Historically considered
secondary symptoms, sleep disturbances are now recognized
as potentially bidirectionally related to psychotic symptoms,
contributing to their persistence and forming a vicious cycle
[2].

Schizophrenia is associated with disturbances in circadian
regulation and alterations in sleep regulatory processes, leading
to disrupted sleep architecture, including reduced total sleep
time and impaired sleep continuity [3]. Polysomnographic
studies have demonstrated abnormalities in REM sleep, such as
shortened REM latency, reduced REM duration, and increased
REM density [3]. In addition, reduced sleep spindle density,
amplitude, and duration have been consistently associated
with cognitive impairment, reflecting thalamocortical network
dysfunction [4]. These findings suggest that sleep parameters
may serve as objective indicators of disease progression and
treatment response.

Circadian rhythm disturbances are also a key feature of
schizophrenia. Patients frequently exhibit irregular sleep-
wake patterns, altered melatonin secretion, and misalignment
of biological rhythms, which may reflect underlying
pathophysiological processes [2]. At the molecular level,
alterations in clock gene expression and neuroendocrine
regulation further support the association between sleep
disturbances and the biological mechanisms of the disorder [5].

Accumulating evidence regarding the role of sleep in
schizophrenia has led to the exploration of novel diagnostic
and therapeutic approaches. Modulation of sleep rhythms,
including non-invasive brain stimulation, has been suggested
as a potential strategy for improving both sleep quality
and clinical outcomes [6]. In this context, objective sleep
parameters, such as sleep spindle activity, REM sleep
characteristics, and circadian rhythm alterations, may serve
as potential biomarkers for assessing disease progression and
treatment response. These biomarkers could contribute to
improved clinical outcomes by enabling earlier detection of
deterioration and more targeted treatment strategies; however,
their clinical application remains limited. The aim of this
literature review is to examine the biological mechanisms
underlying sleep disturbances in schizophrenia and evaluate
their potential as biomarkers .

METHODS

A literature search was conducted using the electronic
PubMed database. The search included studies published up
to April 5, 2026. Relevant publications were identified using
combinations of the following Medical Subject Headings

(MeSH) terms: “schizophrenia,” “sleep-wake disorders,”
“circadian rhythm,” and “biomarkers.”Only full-text peer-
reviewed scientific articles published in English within the
last 10 years were considered eligible for inclusion. The
review included various types of scientific publications, such
as clinical trials, randomized controlled trials, meta-analyses,
systematic reviews and narrative reviews; consequently,
duplication of reported findings and referenced primary studies
was unavoidable.

In total, 23 publications were included in the analysis, with
additional relevant sources identified through the reference
lists of selected articles. The included studies examined various
aspects of sleep disturbances in schizophrenia, including sleep
architecture, circadian rhythm alterations and neurobiological
mechanisms. Studies that did not meet the inclusion criteria
were excluded. Descriptive analysis was performed for the
literature review.

RESULTS

1. Prevalence and Clinical Characteristics of Sleep
Disturbances

Sleep disturbances are very common in schizophrenia and
are considered a major part of the disease’s clinical course [7].
Systematic reviews show that about 30-80% of patients with
schizophrenia deal with sleep issues, which are linked to worse
clinical outcomes [8]. Meta-analyses of polysomnography
studies comparing patients with healthy individuals reveal
that these disturbances often involve a shorter total sleep time,
taking longer to fall asleep, and a decrease in slow-wave sleep
[9]. Additionally, poor sleep is associated with a lower quality
of life, cognitive decline, and more severe symptoms [8,10].
Sleep disturbances are closely associated with psychotic
symptoms, such as hallucinations and delusions, and may play
a contributory role in their onset and maintenance [7].

Review studies indicate that the most common problems
include trouble falling asleep, difficulties staying asleep, poor
sleep quality, fragmented sleep, nightmares, hypersomnia,
disrupted sleep-wake rhythms, and irregular sleep schedules
[2,10,11]. In addition, sleep disturbances may emerge during
the prodromal phase of the disease, often before psychosis
fully develops, making them one of the most common early
symptoms [12] These disturbances may also serve as early
warning indicators of emerging or worsening psychosis [13].

Sleep disturbances in schizophrenia are heterogeneous,
with their presentation varying according to the stage of the
disorder and individual patient characteristics [2]. Nevertheless,
accumulating evidence indicates that, despite this variability,
sleep disturbances remain closely associated with the clinical
course of schizophrenia, with specific patterns linked to greater
disease severity and poorer functional outcomes [13]. In
addition, antipsychotic medications can also influence sleep in
schizophrenia by affecting sleep quality and architecture, and
may both improve and disrupt sleep while contributing to sleep
disorders; therefore, they should be considered an important
confounding factor when evaluating sleep disturbances [2,11].

2. Sleep Architecture
Disruptions

and Neurophysiological

Schizophrenia is marked by objectively measurable
changes in sleep architecture [14]. Polysomnography meta-
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Table 1. Studies on prevalence, clinical features, and outcomes of sleep disturbances in schizophrenia

Authors of the Type Sample Conclusions
study/article
Ferrarelli (2021) Narrative N/A Sleep disturbances in schizophrenia are common and include
[7] review abnormalities in sleep architecture and sleep oscillations. They
are closely associated with psychotic symptoms, and may
contribute to their onset and persistence.
Azargoonjahromi Umbrella N/A Sleep disturbances are common in schizophrenia and are
et Bahrampour review associated with cognitive impairment, more severe psychotic
(2025) [8] symptoms, poorer quality of life, circadian rhythm disruption,
and genetic variations related to sleep regulation.
Chan et al. (2017) Systematic 31 studies (35 included in Schizophrenia is associated with significant disturbances in
[9] review and review): 574 patients with both sleep continuity and sleep architecture. Patients show

meta-analysis

schizophrenia and 515 HC

Kaskie et Ferrarelli Narrative N/A
(2020) [10] review
Freeman et Waite Narrative N/A
(2025) [2] review
Kaskie et al. (2017) Systematic 54 studies on schizophrenia and
[11] review sleep disorders included after
screening
Ashton et Narrative N/A
Jagannath (2020) review
[12]
Waite et al. (2020) Systematic 58 studies (37 clinical, 21 non-
[13] review clinical) investigating sleep

disturbances and psychotic

reduced total sleep time, decreased sleep efficiency, prolonged
sleep onset latency, and increased wake time.

Sleep disturbances in schizophrenia are associated with
abnormalities in sleep architecture and EEG oscillations,
reflecting thalamocortical dysfunction. These alterations are
linked to greater symptom severity, cognitive impairment, and
poorer quality of life.

Sleep and circadian disturbances are common in
schizophrenia, associated with worse symptoms, cognition,
and functioning, and may represent a causal and modifiable

factor in psychosis.

Sleep disturbances are highly prevalent in schizophrenia,
often precede illness onset, and are associated with worse
symptoms, cognitive impairment, and poorer quality of life.

Sleep and circadian disruption are core features of
schizophrenia, linked to symptom severity and quality of
life, and may appear in the prodromal phase before psychosis
onset. A bidirectional relationship with dopamine signaling
may contribute to the disorder’s pathophysiology.

Sleep disturbances are highly prevalent in psychosis,
associated with the onset and persistence of psychotic
experiences, and may act as an early warning sign of

experiences

developing or worsening psychosis. They represent a causal
and modifiable factor, and their treatment can improve both
sleep and psychotic symptoms.

N/A — not applicable; HC — healthy controls

analyses show that patients have significantly reduced total
sleep time, prolonged sleep latency, increased wake after sleep
onset, lower sleep efficiency, and reduced stage 4 and slow-
wave sleep [9]. Meta-analytic data also indicate significant
alterations in REM sleep in patients with schizophrenia,
including a shorter time to the first REM episode and reduced
REM duration [3]. There is a growing body of evidence
suggesting that sleep disturbances in schizophrenia are linked
to specific neurobiological mechanisms and one of the most
consistently reported findings is a reduction in sleep spindles,
which has been associated with thalamocortical network
dysfunction [4,14,15] Sleep spindle abnormalities have been
associated with disruptions in gamma-aminobutyric acid
(GABA) and glutamatergic neurotransmission, as well as
alterations in T-type calcium channel function [14].

Besides structural sleep changes, circadianrhythm disorders
are also frequently found in schizophrenia, including irregular
sleep-wake patterns, delayed or advanced sleep phases, and,
in some cases, non-24-hour rhythms [2]. These disturbances

are characterized by irregular sleep timing and a shift toward
increased nighttime wakefulness and are influenced by a
combination of biological and behavioral factors, including
anxiety, psychotic symptoms, reduced daytime activity, and
environmental conditions [2]. Fragmented sleep is also a
common issue, characterized by waking up frequently and a
lack of continuous rest [8]. Long-term objective observations
show that circadian disruptions in schizophrenia are linked
to getting less daylight exposure and having highly variable
sleep-wake rhythms [16].

3. Genetic and Molecular Mechanisms

The biological foundation of these circadian disruptions
is backed by evidence showing altered circadian locomotor
output cycles kaput (CLOCK) gene expression and impaired
melatonin regulation in schizophrenia [17]. Studies have
shown that individuals going through their first psychotic
episode have reduced CLOCK, period circadian regulator
2 (PER2), and cryptochrome circadian regulator 1 (CRY1)
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Table 2. Studies on sleep and circadian disturbances in schizophrenia

Authors of the
study/article

Type

Sample

Conclusions

Chan et al. (2017) [9]

Morra et Barbato

Systematic review
and meta-analysis

Systematic review

31 studies (35 included

in review): 574 patients

with schizophrenia and
S15HC

1,845 patients with

Schizophrenia is associated with disturbances in sleep
continuity and architecture, including reduced total sleep
time and efficiency, prolonged sleep latency, increased
wakefulness, and alterations in slow-wave and REM sleep.

Schizophrenia is associated with significant REM sleep
alterations, including reduced REM time and shortened REM
latency, while REM density is increased.

Significant shared genetic variation was identified between
schizophrenia and sleep-related phenotypes. Schizophrenia
polygenic risk scores were associated with insomnia and

(2025) [3] and meta-analysis schizophrenia, 1,269 HC
Fahey et Lopez Genome-wide GWAS datasets: SCZ
(2024) [5] association study (n=160,779); UK
Biobank: insomnia
(n=239,918)
Ferrarelli (2024) [4] Narrative review N/A
Manoach et al. Narrative review N/A
(2019) [15]
Castelnovo et al., Narrative review N/A
(2025) [14]
Ferrarelli (2024) [4] Narrative review N/A
Freeman et Waite Narrative review N/A
(2025) [2]
Azargoonjahromi et Umbrella review N/A
Bahrampour (2025)
(8]
Skeldon et al. (2022) Case-control study 20 patients with

schizophrenia and 21 HC

evening chronotype.

Sleep spindle abnormalities are present across schizophrenia

stages, including early and high-risk phases, and are linked to

thalamocortical dysfunction, cognitive impairment, symptom
severity, and GABAergic and glutamatergic dysfunction.

Sleep spindle deficits are consistently observed in
schizophrenia and are associated with impaired memory
consolidation, cognitive deficits, and thalamocortical
dysfunction.

Sleep spindle abnormalities in schizophrenia are linked to
thalamocortical dysfunction and cognitive impairment, and
are associated with GABAergic and glutamatergic imbalance
and altered T-type calcium channel function.

Reduced sleep spindle density, amplitude, and duration
are consistently observed in schizophrenia and are
associated with cognitive impairment, symptom severity,
and thalamocortical dysfunction; alterations are linked
to GABAergic and glutamatergic neurotransmission and
calcium channel abnormalities.

Sleep and circadian disturbances include insomnia,
fragmented sleep, hypersomnia, nightmares, and circadian
disruption; they are associated with worse symptoms,
cognition, and functioning, and may represent a causal,
modifiable factor in psychosis.

Sleep disturbances are common in schizophrenia and

are associated with cognitive impairment, more severe
psychotic symptoms, poorer quality of life, circadian rhythm
disruption, and genetic variations related to sleep regulation.

Patients with schizophrenia exhibited prolonged and
irregular sleep patterns, reduced bright light exposure, and
circadian rhythm disruption, suggesting that personalized
light interventions may improve sleep-wake regulation.

N/A —not applicable; HC — healthy controls; REM — Rapid Eye Movement; GABA — gamma-aminobutyric acid.

messenger ribonucleic acid (mMRNA) expression in their blood
mononuclear cells, while patients with chronic schizophrenia
show disrupted CRY1 and PER2 rhythms in their fibroblasts
[17]. Furthermore, irregular melatonin release is observed
in schizophrenia, and melatonin receptor 1 (MTRNI)
polymorphisms are linked to more frequent insomnia, which
adds support to the idea that circadian imbalance plays a role
in the disorder’s pathogenesis [18]. A large-scale genome-
wide association study analysis discovered a significant
positive genetic correlation between longer sleep duration and
the risk of developing schizophrenia [19]. It was also found
that a higher genetic risk for schizophrenia is associated with

an evening chronotype and insomnia, suggesting that these
conditions partially share a genetic foundation [5]. This data
shows that circadian system issues in schizophrenia are not
merely accompanying symptoms; they actually may reflect
underlying molecular mechanisms of the disease.

A metabolomics study showed that 16 metabolites, mostly
lipids, are linked to sleep disturbances in schizophrenia,
pointing to major changes in metabolic pathways involving
glycerophospholipids, ~ butanoate, and  sphingolipids
[20]. In addition, melatonin has been implicated in these
disturbances, with evidence suggesting altered secretion
and regulation linked to sleep and circadian abnormalities
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Table 3. Studies on molecular and neurobiological mechanisms of sleep disturbances in schizophrenia

Authors of the
study/article

Type

Sample

Conclusions

Johansson et al.
(2016) [17]

Case-control study

11 patients with chronic
schizophrenia and 11 HC;
additional sample: 14 first-episode
psychosis patients and 14 HC

Altered expression of clock genes (CRY1, PER2,
CLOCK) and loss of normal circadian rhythmicity
were observed in schizophrenia; patients also showed
poor sleep quality and impaired circadian regulation

Boiko et al. Narrative review

(2024) [18]

N/A

Lane et al. (2017)
[19]

Genome-wide
association study

Genome-wide and
pathway-based polygenic
score analysis

Fahey et al.
(2024) [5]

Yan et al. (2024)
[20]

case-control study

Moon et al. Narrative review N/A

(2022) [21]

Kiinzel et al.
(2018) [22]

Case-control study

Lee et al. (2019)
[23]

Case-control study

112,586 UK Biobank participants

239,918 UK Biobank participants

59 drug-naive patients with
schizophrenia, 36 HC

9 drug-free patients with
schizophrenia and 9 HC

144 outpatients with schizophrenia
and 134 HC

Circadian and sleep—wake disturbances are linked to
symptom severity and quality of life, involve genetic,
neurobiological, and metabolic mechanisms, and
altered melatonin signaling supports their role in
pathogenesis.

Sleep disturbances have a genetic basis and share
pathways with neuropsychiatric and metabolic
disorders; longer sleep duration is genetically linked
to schizophrenia risk.

The study shows shared genetic variation between
sleep traits and schizophrenia; polygenic risk is linked
to chronotype and insomnia, with specific pathways
potentially mediating circadian disruption.

The study identified 16 characteristic metabolites
(mainly lipid-related) significantly associated with
sleep disturbances in drug-naive schizophrenia.

Melatonin dysregulation is common in psychiatric

disorders, including schizophrenia, where reduced

melatonin levels and pineal gland abnormalities are
linked to sleep and circadian disturbances.

Patients with schizophrenia show altered sleep
architecture and altered endocrine regulation, with
significantly increased GH response to GHRH.

Sleep disturbances in schizophrenia are associated
with increased inflammatory markers (hs-CRP, IL-6);
poorer sleep correlates with higher inflammation and

worse cognition, especially in women.

N/A —not applicable; HC — healthy controls; GH — growth hormone; GHRH — growth hormone-releasing hormone; hs-CRP — high-sensitivity
C-reactive protein; IL-6 — interleukin-6; CRY 1 — cryptochrome circadian regulator 1; PER2 — period circadian regulator 2; CLOCK - circadian

locomotor output cycles kaput.

[21]. Neuroendocrine mechanisms may contribute to sleep
disturbances in schizophrenia, as growth hormone-releasing
hormone (GHRH) plays a key role in sleep regulation by
promoting slow-wave sleep and growth hormone release,
and its dysregulation has been reported in the disorder
[22]. Furthermore, sleep disturbances in schizophrenia are
associated with systemic inflammation, with elevated levels
of pro-inflammatory cytokines correlating with poorer sleep
quality [23]. Overall, these findings suggest that metabolic,
neuroendocrine, and inflammatory alterations may represent
potential biomarkers linked to sleep disturbances and the
underlying pathophysiology of schizophrenia; however, their
clinical applicability remains limited and requires further
validation.

DISCUSSION

This review summarizes current evidence on sleep
disturbances in schizophrenia and their underlying biological
mechanisms. The findings are consistent with previous
literature showing that sleep disturbances are highly prevalent

and closely associated with symptom severity, cognitive
impairment, and poorer functional outcomes.

However, the interpretation of these findings is limited
by substantial methodological heterogeneity across studies.
Differences in sample characteristics (e.g., first-episode vs.
chronic patients), assessment methods and study design
make direct comparisons challenging. Importantly, relatively
few studies differentiate sleep disturbances across illness
stages. Available evidence suggests that sleep abnormalities
may already be present in prodromal and early stages
of schizophrenia and may fluctuate with disease course,
potentially worsening during acute exacerbations and partially
improving during remission, although longitudinal data remain
limited.

Medication  effects represent another important
confounding factor. Antipsychotic treatment can significantly
influence sleep architecture, for example by increasing total
sleep time or altering REM sleep, which complicates the
distinction between illness-related and treatment-related
changes.
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From a biological perspective, the strongest evidence for
sleep disturbances as potential biomarkers currently comes
from neurophysiological and genetic domains. Sleep spindle
deficits, reflecting thalamocortical dysfunction, are among the
most replicated findings and show associations with cognitive
impairment and illness severity. In parallel, genetic studies
indicate shared pathways betweensleep traits and schizophrenia,
while circadian rhythm disruptions and melatonin signaling
abnormalities further support a biological basis. Inflammatory
markers have also been implicated in sleep disturbances in
schizophrenia, however, the current body of evidence remains
less extensive compared to neurophysiological and genetic
biomarkers. In addition, circadian rhythm disturbances can
be objectively assessed using methods such as actigraphy,
polysomnography, and light exposure monitoring. Parameters
including sleep timing variability and sleep—wake rhythm
regularity may represent promising markers of circadian
dysfunction in schizophrenia; however, most current evidence
remains associative, and their clinical applicability has not yet
been fully established.

Although sleep disturbances show promise as potential
biomarkers, their clinical applicability should be interpreted
with caution. Despite consistent associations, current evidence
is insufficient to support their routine use in clinical practice
due to a lack of standardized measurement protocols, limited
longitudinal validation, and uncertainty regarding specific
symptoms, disease stage and effects of medications. At
present, sleep disturbances are better considered as clinically
relevant features and potential targets for intervention rather
than biomarkers for early intervention.

Overall, sleep disturbances appear to be an important
component of schizophrenia, with potential implications for
both research and clinical practice. Further studies are needed
to better establish their role as reliable biomarkers and to
evaluate targeted interventions aimed at improving sleep and
clinical outcomes.

CONCLUSIONS

Sleep disturbances are highly prevalent in schizophrenia
and involve changes in both sleep architecture and circadian
rhythms. These issues are tightly connected to the disease’s
clinical course, symptom severity, and how well the patient
functions daily.

Data from polysomnography and actigraphy show that
schizophrenia features specific changes in sleep structure,
including less slow-wave sleep, altered REM parameters, and
fewer sleep spindles. All of these reflect the core neurobiological
mechanisms of the disorder. Circadian problems, such as
sleep-wake desynchronization, high sleep variability, and low
daytime light exposure, can be objectively measured and may
serve as potential biomarkers.

Genetic, molecular, and neuroendocrine findings suggest
that sleep disturbances in schizophrenia are linked to altered
CLOCK gene expression, abnormal melatonin regulation,
metabolic shifts, and inflammation, confirming their deep
connection to the disease’s pathophysiology.

Even though various sleep parameters and biological
markers show real promise as biomarkers, their clinical
application is still quite limited right now. Since most of the
current data relies on associations, we need further prospective
and interventional studies to properly validate them.
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