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ABSTRACT

Schizophreniaisacomplex psychiatric disorder characterized by positive and negative symptoms,
cognitive impairments, and highly prevalent sleep disturbances. Conversely, Obstructive Sleep
Apnea (OSA), a condition wherein airflow is periodically reduced or halted during sleep due to
upper airway obstruction, occurs at significantly higher rates in individuals with schizophrenia
compared to the general population. While schizophrenia and OSA are distinct medical
conditions, their intersection profoundly impacts diagnosis, treatment, and overall health
outcomes. This review explores the epidemiological and clinical relationship between these two
domains, emphasizing their dynamic overlap. Specifically, we examine the mechanistic bridge
connecting sleep fragmentation, intermittent hypoxia and psychosis, highlighting the critical
roles of neuroinflammation and orexin (hypocretin) signaling dysregulation.
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airway collapse during sleep. These events
lead to intermittent hypoxia, frequent cortical
arousals and fragmented sleep architecture
[2]. Left untreated, OSA is strongly associated
with excessive daytime sleepiness, cognitive
impairment and severe cardio metabolic
complications, including hypertension, stroke
and type 2 diabetes [3].

Introduction

Schizophrenia is a chronic and severe mental
health disorder that affects approximately 1% of
the global population. The clinical presentation
is characterized by positive symptoms
(hallucinations, delusions, disorganized
speech), negative symptoms (reduced emotional
expression, social withdrawal, avolition) and

cognitive deficits (impaired memory, attention
and executive functioning) [1]. Management
typically  requires lifelong intervention,
primarily relying on antipsychotic medications,
psychotherapy and comprehensive social
support systems.

Concurrently,  Obstructive  Sleep  Apnea
(OSA) is a prevalent sleep related breathing
disorder marked by repeated episodes of
partial (hypopnea) or complete (apnea) upper

Research increasingly demonstrates a dynamic
interplay between schizophrenia and OSA,
revealing that individuals with schizophrenia
are at a markedly higher risk of developing
OSA than the general population [4]. While
earlier systematic reviews have documented
elevated rates of sleep disturbances across
various psychiatric conditions-including mood
disorders and psychosis-they often emphasize
epidemiological associations without fully

Department of Psychiatry, sleep Disorders unit, KCMH, Sabah medical area, Kuwait
*Author for Correspondence: Mohamed Binali, Department of Psychiatry , Mental and sleep Disorders unit, KCMH , Sabah medical area,

Kuwait; email: spjumua@hotmail.com

Neuropsychiatry.1066611© 2026

Neuropsychiatry (London) (2026)(17)4) 1-6

p-ISSN 1758-2008



Review Article

Mohamed B

dissecting the underlying pathophysiology
[5]. This paper addresses that gap by focusing
specifically on the intersection of OSA and
schizophrenia. We move beyond conventional
neurochemical and genetic factors to explore
how sleep-related breathing disorders and
psychosis are mechanistically linked, with a
particular focus on neuroinflammation and the
orexin system.

Prevalence and Contributing
Factors

Evidence-based studies indicate that OSA
affects between 15% and 52% of patients with
schizophrenia, a rate significantly higher than
the estimated 2% to 9% prevalence in the
general adult population [4,6]. A systematic
review highlighted that male sex, age over 50
and a Body Mass Index (BMI) greater than 25
are strong predictors of OSA in this cohort [4].
Furthermore, men with schizophrenia are nearly
three times more likely to have OSA than age-
matched controls [7]. The mechanisms linking
schizophrenia and OSA are multifactorial.

= Medication side effects

Second-generation antipsychotic medications
(e.g., clozapine, olanzapine) are notorious for
inducing significant weight gain and metabolic
syndrome [8]. Obesity increases parapharyngeal
fat deposition, narrowing the upper airway and
serving as a primary mechanical risk factor for

OSA [4].
= Sleep disruption

Schizophrenia is inherently associated with
disrupted sleep patterns and poor sleep quality,
driven by circadian rhythm abnormalities and
the illness itself [9]. Fragmented sleep can
destabilize respiratory control, exacerbating
apneic events.

= Neurobiological factors

Both conditions share overlapping
neurobiological  pathways.  Abnormalities
in neurotransmitter systems, particularly

dopamine and serotonin, are implicated in both
the pathophysiology of schizophrenia and the
central regulation of sleep and breathing [10].

Lifestyle factors

Individuals with severe mental illness often
experience lifestyle risk factors that predispose
them to OSA, including high rates of tobacco
smoking, sedentary behavior, and poor dietary
habits [4].

= Common features between OSA
and schizophrenia

While distinct in origin, OSA and schizophrenia
share several overlapping clinical and biological
features. Understanding the relative frequency
and underlying drivers of these features in each
condition is essential for integrated care (Table

1.

Table 1: Clinical comparison of obstructive sleep apnea and schizophrenia across key domains.

Clinical domain

Obstructive Sleep Apnea (OSA)

Schizophrenia

Sleep disruption

Central and defining feature.
Characterized by repetitive apneas,
frequent arousals and decreased
restorative Slow Wave Sleep (SWS).
Objectively measured via the Apnea
Hypopnea Index (AHI) [2].

Highly prevalent (30%-80%). Often
presents as insomnia, circadian
misalignment, or fragmented sleep
architecture, driven by illness
pathology or medication rather than
isolated apneas [9].

Neuroinflammation

Robust and systemic. Intermittent
hypoxia triggers strong inflammatory
responses, with 50%-70% of
moderate-to-severe patients exhibiting
elevated pro-inflammatory cytokines
(e.g., Interleukin-6 (IL-6), Tumor
Necrosis Factor-alpha (TNF-a)) [11].

Present in a notable subgroup
(30%-40%). Elevated inflammatory
biomarkers (Interleukin-6 (IL-

6), Tumor Necrosis Factor-alpha
(TNF-a)) are linked to symptom
severity and cortical gray matter
changes, reflecting a vulnerability-
stress-inflammation model [12,13].

Cognitive impairment

Secondary consequence. Deficits in
attention, memory, and executive
function occur in 30%-40% of
patients, correlating directly with
disease severity and hypoxemia [3].

Core and pervasive feature. Up to
80% of patients exhibit intrinsic,
widespread deficits across multiple
cognitive domains, often predating the
onset of psychosis [1].
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Metabolic Highly prevalent (30%-50%). Strongly | Highly prevalent (30%-60%).

dysregulation linked to obesity, intermittent hypoxia, | Primarily driven by the obesogenic
and sympathetic hyperactivity [3]. effects of antipsychotic medications,

alongside genetic and lifestyle factors
[8].

Mood dysregulation Common (20%-40%). Depressive Common. Mood symptoms are often
symptoms frequently arise secondary | framed within the context of negative
to chronic poor sleep quality and symptoms (e.g., anhedonia) or
fatigue [5]. secondary affective episodes [1].

The impact of comorbid OSA on clinical
outcomes in schizophrenia

The co-occurrence of OSA in patients with
schizophrenia profoundly impacts clinical
trajectories:

= Exacerbation of psychiatric
symptoms

Sleep fragmentation and hypoxia from OSA
worsen cognitive dysfunction and negative
symptoms. This bidirectional relationship
creates a vicious cycle where poor sleep
amplifies psychiatric symptoms [4].

» Cardiovascular risks

Both conditions independently increase
cardiovascular risk. When combined, they
synergistically elevate the likelihood of
hypertension, arrhythmias and stroke [4].

= Quality of life

Daytime sleepiness, fatigue and diminished
cognitive function impair daily functioning and
social interactions.

= Ongoing neuroinflammation

Chronic systemic inflammation serves as a
critical biological link. Inflammation affects
both the Central Nervous System (CNS) and
the respiratory system, potentially driving the
progression of both disorders [11,12].

A landmark pilot study demonstrated the
clinical value of treating OSA in this population.
In patients with schizophrenia and severe OSA
(AHI>30) treated with Continuous Positive
Airway Pressure (CPAP) for six months,
researchers observed significant improvements
in cognition, substantial weight loss, resolution
of hypertension in half the cohort and a dramatic
normalization of sleep architecture (e.g., Rapid
Eye Movement (REM) sleep increased from
4.1% to 31.4% and (Slow Wave Sleep) SWS
increased from 4.8% to 24%) [7].

The Sleep of Psychosis Pathway: An
Evidence-Based Explanation

The relationship between hyperarousal
in schizophrenia and sleep pressure is
deeply intertwined with neurophysiological
mechanisms, specifically the orexin (hypocretin)
system [13,14]. This theoretical framework
suggests that sleep disturbances in psychosis
are not merely secondary symptoms, but core
pathophysiological drivers mediated by specific
neurochemical pathways.

= Hyperarousal and sleep pressure

There is a fundamental imbalance in the sleep
wake regulation of patients with schizophrenia:
An excess of hyperarousal coupled with a deficit
in sleep pressure.

The mechanism of hyperarousal:
Schizophrenia is characterized by a state of
chronic hyperarousal an inability of the brain
to properly “power down.” This state is driven
primarily by dysregulation in dopaminergic and
glutamatergic neurotransmitter systems [15].
This hyperarousal is further maintained by the
Hypothalamic Pituitary Adrenal (HPA) axis,
the body’s primary stress response system. In
many patients with psychosis, the HPA axis
is sensitized, leading to the excessive release
of cortisol [16]. Elevated cortisol levels
actively inhibit sleep onset and fragment sleep
architecture.

The deficit in sleep pressure: Normal sleep is
governed by “sleep pressure” (homeostatic sleep
drive), which builds up during wakefulness
primarily through the accumulation of
adenosine in the brain. When adenosine binds
to its receptors, it promotes sleep and decreases
arousal. However, in schizophrenia, the chronic
state of hyperarousal counteracts this natural
buildup. Because the brain is locked in a high
alert state, the restorative deep sleep phase
known as Slow Wave Sleep (SWS) or N3 sleep
is significantly reduced [9,17].

Clinical impact: Deficits in slow wave sleep
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and sleep spindles are now recognized as core
features of schizophrenia that often precede
acute psychotic episodes [17]. Without adequate
SWS, the brain cannot properly prune synapses
or consolidate memories, contributing to the
cognitive deficits seen in the disorder.

= The Role of orexin signaling

The orexin (hypocretin) system serves as a
central mediator connecting wakefulness,
dopamine dysregulation and antipsychotic
medication effects.

Orexin and dopamine: Orexin-A and Orexin-B
are hypothalamic neuropeptides that regulate
wakefulness, arousal and energy balance
[18]. Essentially, orexin neurons send direct
projections to the midbrain Ventral Tegmental
Area (VTA), where they stimulate dopamine
neuron firing [19]. In schizophrenia, the over
activity of these dopaminergic pathways is
responsible for “aberrant salience” the process
by which the brain assigns excessive importance
to neutral stimuli, leading to delusions and
hallucinations.

and medication effects:
Inflammatory cytokines (like Interleukin-6
(IL-6) and Tumor Necrosis Factor-alpha
(TNF-a)) can disrupt circadian rhythms and
sleep architecture [12]. Interestingly, the orexin
system is directly modulated by the medications
used to treat schizophrenia. Research has shown
that different classes of antipsychotics affect
orexin differently:

Dysregulation

*  Typical antipsychotics (e.g., haloperidol)
generally suppress orexin signaling.

* Atypical antipsychotics (e.g., clozapine,
aripiprazole) have been shown to elevate
plasma orexin-A levels [20].

* This elevation of orexin by atypical
antipsychotics appears to be a direct
medication effect independent of the
metabolic syndrome (weight gain, diabetes
risk) that these drugs often cause [20].

= Orexin and neuroinflammation

There is a complex, bidirectional relationship
between the orexin system, systemic
inflammation (specifically from OSA), and
neuroinflammation in the context of psychosis.

The impact of Obstructive Sleep Apnea
(OSA): OSA is highly prevalent in severe
mental illness. The repeated pauses in breathing

during sleep cause intermittent hypoxia
(oxygen deprivation). This hypoxic stress
triggers a systemic inflammatory response,
releasing pro-inflammatory cytokines such
as Interleukin-6 (IL-6) and Tumor Necrosis
Factor-alpha (TNF-a) [11]. These cytokines can
cross the blood brain barrier, activate microglia
(the brain’s resident immune cells) and causing
neuroinflammation [12].

The dual nature of orexin: There is a
fascinating paradox regarding orexin:

In stress states: Hyperactive endogenous
orexin can interact with the HPA axis to elevate
cortisol, fueling hyperarousal.

As aneuro protector: Conversely, studies using
exogenous Orexin-A in animal models (such as
experimental autoimmune encephalomyelitis,
a model for Multiple Sclerosis (MS))
demonstrate that it possesses potent anti-
inflammatory and neuroprotective properties.
It can reduce microglial activation and decrease
the expression of pro-inflammatory cytokines
[21,22].

The vicious cycle in psychosis: Neuroinflam-
mation is increasingly recognized as a key driv-
er of schizophrenia, as it disrupts dopamine ho-
meostasis, causes oxidative stress, and impairs
synaptic plasticity [23]. If endogenous orexin
signaling is dysregulated by the intermittent
hypoxia of OSA, the brain may lose a critical
neuroprotective and sleep-stabilizing mecha-
nism [22]. Without orexin’s ability to stabilize
sleep and curb microglial activation, neuroin-
flammation runs unchecked. This exacerbates
the impairment of neural circuitry, ultimately
worsening the cognitive fragmentation and pos-
itive symptoms of psychosis.

Conclusion

The intersection of schizophrenia and
obstructive sleep apnea highlights the
necessity of integrated care models. Treating
severe mental illness cannot be confined to
managing psychological symptoms; It requires
comprehensive physiological assessment. The
latest studies highlight orexin not merely as a
sleep regulator, but as a essential modulator of
neuro inflammatory processes and dopaminergic
tone.

By understanding the physiological
underpinnings of these overlapping conditions,
clinicians can better address treatment-resistant

Neuropsychiatry (London) (2026)(17)(4)



Bridging Sleep and Psychosis: A Deep Dive into the Overlap of Obstructive

cognitive deficits and metabolic burdens.
Routine screening for OSA in patients with
schizophrenia and subsequent treatment with
Continuous Positive Airway Pressure (CPAP)
offers a tangible, evidence-based intervention
to improve cognition, cardiovascular health and
overall quality of life. Furthermore, targeting
the orexin system and neuro inflammatory
pathways presents a promising frontier for

Sleep Apnea and Schizophrenia.

novel psychiatric and neurological therapeutics.
The “sleep of psychosis pathway” proposes
that treating sleep disorders in schizophrenia
is not just about improving rest; it is about
intervening in a neurobiological feedback loop
to reduce systemic inflammation, stabilize the
HPA axis and orexin system and protect the
brain’s dopaminergic networks from neuro
inflammatory damage.
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