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ABSTRACT

Introduction: Hyperbaric oxygen therapy
(HBOT), traditionally used for decompression
sickness and chronic wounds, has recently
attracted interest for its potential role in sleep
breathing disorders (SBD). Because sleep is
highly sensitive to oxygen homeostasis, altered
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oxygenation can significantly disrupt sleep
architecture and efficiency.

Method: This review examines emerging evi-
dence on HBOT's effects in modulating sleep
physiology and alleviating major SBD pheno-
types, including obstructive sleep apnea (OSA),
central sleep apnea (CSA), and high-altitude-
related breathing disorders. HBOT may exert
therapeutic benefits through several mecha-
nisms—reducing inflammation and oxidative
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stress, reversing tissue hypoxia, improving pul-
monary function and oxygenation, enhancing
neurocognitive function, modulating arousal
threshold and loop gain, and influencing brain
regions involved in sleep regulation. These
physiological pathways provide a rationale for
considering HBOT as an adjunctive or alterna-
tive therapy, especially for patient’s intolerance
of conventional treatments. This systematic
review aims to synthesize existing evidence on
the effects of HBOT in SBD, particularly OSA,
CSA, and altitude-related sleep disturbances.

Conclusion: Current studies offer promising
but preliminary evidence supporting HBOT’s
role in selected SBD populations. However, het-
erogeneity in protocols, small sample sizes, and
limited long-term follow-up constrain interpre-
tation. Future multicenter trials should focus on
optimizing treatment pressure, duration, and
patient selection, while ensuring safety across
vulnerable populations. Understanding the
interactions among hyperoxia, neurophysiology,
and sleep regulation could unlock novel thera-
peutic directions for refractory or comorbid SBD.

Keywords: Hyperbaric oxygen therapy; HBOT;
OSA; CSA; Sleep breathing disorders; SBD
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Key Summary Points

Hyperbaric oxygen therapy (HBOT) has
emerged as a potential adjunctive approach
for sleep breathing disorders (SBD), including
obstructive sleep apnea (OSA), central sleep
apnea (CSA), and altitude-related syndromes.

By enhancing tissue oxygenation, reduc-
ing inflammation and oxidative stress, and
modulating neural and immune responses,
HBOT may improve sleep architecture and
physiological stability during sleep.

Preliminary studies suggest potential benefits
in alleviating hypoxia-related arousals and
improving sleep efficiency; however, evi-
dence remains limited by small sample sizes,
heterogeneous protocols, and lack of long-
term follow-up.

Further well-designed clinical trials are war-
ranted to clarify optimal patient selection,
dosing, and safety.

INTRODUCTION

Sleep disorders encompass a broad spectrum of
conditions, including insomnia, sleep breathing
disorders (SBD), hypersomnolence, circadian
rhythm disturbances, parasomnias, and move-
ment-related sleep disorders. Accurate diagnosis
is essential for identifying clinical phenotypes
and tailoring treatment approaches. As the
complexity of sleep disorders has become better
understood, individualized or precision-based
management has become increasingly impoz-
tant [1, 2].

Among SBD, obstructive sleep apnea (OSA)
and central sleep apnea (CSA) represent major
clinical challenges. OSA arises from upper aiz-
way obstruction influenced by anatomical,
neuromuscular, and inflammatory factors,
whereas CSA results from central dysregu-
lation of respiratory drive, often associated
with heart failure, opioid use, or neurological
disease. Continuous positive airway pressure
(CPAP) remains the gold standard for OSA,
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while adaptive servo-ventilation (ASV), bilevel
positive airway pressure (BiPAP), and sup-
plemental oxygen are recommended for CSA
management. The 2025 American Academy of
Sleep Medicine (AASM) guidelines underscore
the importance of individualized strategies in
treating CSA [3].

Hyperbaric oxygen therapy (HBOT)—involv-
ing inhalation of 100% oxygen under elevated
atmospheric pressure—has long been used for
decompression sickness and wound healing but
is now gaining attention as a potential adjunct
in sleep medicine. By improving oxygen deliv-
ery, mitigating intermittent hypoxia, and mod-
ulating oxidative and inflammatory pathways,
HBOT may alleviate key pathophysiological
mechanisms underlying SBD. Preliminary evi-
dence suggests that HBOT can enhance cerebral
oxygenation, neuroplasticity, and autonomic
regulation, leading to improved ventilatory
stability and sleep quality [4]. Moreover, by
reducing oxidative stress and optimizing cere-
bral blood flow, HBOT may support sleep onset
and maintenance [5]. Although early studies
indicate potential benefits, the clinical use of
HBOT for SBD remains experimental. Data are
limited by small sample sizes, heterogeneous
protocols, and short-term follow-up. Further
research is needed to define optimal treatment
parameters and evaluate long-term outcomes.

Therefore, this systematic review aims to
synthesize existing evidence on the effects
of HBOT in SBD, particularly OSA, CSA, and
altitude-related sleep disturbances. The review
focuses on underlying physiological mecha-
nisms, potential therapeutic roles, and future
directions for integrating HBOT into person-
alized sleep medicine. Searches were con-
ducted across PubMed/MEDLINE, Embase,
Web of Science, Scopus, Cochrane CENTRAL,
and ClinicalTrials.gov, using controlled terms
related to HBOT and sleep disorders. Eligible
studies included human clinical trials report-
ing sleep-related outcomes following HBOT,
while non-HBOT oxygen studies, animal data,
and incomplete abstracts were excluded. This
article is based on previously conducted stud-
ies and does not contain any new studies with
human participants or animals performed by
any of the authors.

OVERVIEW ON MECHANISMS OF
HYPERBARIC OXYGEN THERAPY

HBOT originated in the seventeenth century [6],
starting with early trials in pressurized cham-
bers, but it was not until the twentieth century
that it was recognized for medical applications
[7]. In 1962, Sharp and Smith (Scotland) were
the first to employ HBOT in the treatment of
carbon monoxide poisoning [8]. The follow-
ing year, in 1963, Hitchcock testified before the
US House Committee on Labor, Health, Educa-
tion, and Welfare, advocating for the integra-
tion of hyperbaric chambers into surgical prac-
tice, which led to congressional appropriation
of funds for the construction of approximately
20 hyperbaric chambers [9, 10].

HBOT is provided in a specially designed
chamber that may be either monoplace (for one
individual) or multiplace (for several patients).
These chambers are pressurized to levels gener-
ally ranging from 1.5 to 3 times the standard
atmospheric pressure at sea level [11]. Through-
out the treatment, patients inhale 100% oxygen,
which significantly boosts the amount of oxy-
gen that dissolves in the blood plasma. These
mechanisms highlight HBOT's role in facilitat-
ing tissue regeneration, reducing inflammation,
and fighting infections in a variety of clinical
contexts. In sleep disorders, HBOT may improve
sleep disorders by enhancing oxygenation in the
brain, reducing inflammation, and potentially
stabilizing autonomic function, which can ben-
efit conditions like OSA and insomnia (Fig. 1).
Research has also revealed that HBOT exerts its
effects on SBD through multiple physiological
mechanisms, including the reduction of inflam-
mation and oxidative stress, reversal of tissue
hypoxia, modulation of cytokines and immune
response, improvement in sleep architecture,
reduction of sleep-related pain and fatigue,
effects on brain regions involved in sleep regu-
lation, improvement in pulmonary function and
oxygenation, reduction of arousal threshold and
loop gain, and effects on psychological symp-
toms [5, 12-17]. These mechanisms contribute
to improved sleep quality and duration, making
HBOT a promising therapeutic option for vari-
ous SBD.
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Fig. 1 Mechanisms of HBOT in improving sleep breath-
ing disorders. HBOT may improve sleep by boosting
oxygenation and stabilizing ventilatory control, reducing
inflammation/oxidative stress, and reversing tissue hypoxia
to support mitochondrial energy metabolism; HBOT may
also modulate immune signaling and enhance perfusion/

HBOT is generally safe, well tolerated, and
has minimal side effects. In a study on patients
with fibromyalgia, HBOT was associated with
mild side effects like middle-ear barotrauma
and new-onset myopia, but these were not
severe enough to discontinue therapy [14, 15].
In another study on patients with opioid use
disorder, HBOT was found to be feasible and
acceptable, with high patient satisfaction and
minimal side effects [18].

neuroplasticity in sleep-related brain regions, which can
translate into better sleep architecture, less pain/fatigue,
and improved psychological symptoms in select condi-
tions. CPAP continuous positive airway pressure, HBOT
hyperbaric oxygen therapy, IL-1§ intetleukin-1 beta, IL-6
interleukin-6, TNF-¢ tumor necrosis factor alpha

HYPERBARIC OXYGEN THERAPY
AND OBSTRUCTIVE SLEEP APNEA

OSA is a common sleep disorder that affects
nearly billions globally, frequently without a
diagnosis [19]. It is characterized by recurrent
episodes of partial or complete upper airway
collapse during sleep, leading to intermittent
hypoxia and sleep fragmentation [20]. OSA has
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been correlated with a heightened prevalence
of hypertension, type 2 diabetes mellitus, atrial
fibrillation, heart failure, coronary artery dis-
ease, cerebrovascular accidents, and mortality
[21-24].

Pathophysiology of Obstructive Sleep Apnea

OSA is a complex sleep disorder characterized by
recurrent episodes of upper airway obstruction
during sleep, leading to respiratory pauses, oxy-
gen desaturation, and sleep fragmentation [1].
The pathophysiology of OSA involves a combi-
nation of anatomical, neurological, and genetic
factors, which interact to predispose individu-
als to airway collapse. Duong-Quy et al. [1] sug-
gested that the pathophysiology of OSA involves

both anatomical and non-anatomical factors
contributing to upper airway obstruction during
sleep. The primary cause of OSA, in terms of its
physiopathology, is generally attributed to ana-
tomical abnormalities of the laryngopharynx.
These abnormalities induce the narrowing or
complete obstruction of the upper airway while
a person is sleeping.

The upper airway anatomy plays a critical role
in the pathophysiology of OSA (Fig. 2). A nar-
row oropharynx, often due to abnormal crani-
ofacial anatomy or soft tissue accumulation in
the neck, increases the likelihood of airway col-
lapse during sleep [25]. Obesity, a major risk fac-
tor for OSA, contributes to fat deposition around
the upper airway, further narrowing the airway
lumen [26]. Furthermore, excess soft tissue in
the neck and tongue can encroach on the upper

Anatomic Deficiency / Collapsible Upper Airway

Upstream
pressure
Pharyngeal
(collapsible)
Tracheal
compartment

Downstream
Resistance

OSA

Obstructive
Sleep Apnea

Low Arousal
Threshold

Poor Muscle
Response

High Loop Gain

Fig.2 Anatomical and non-anatomical factors of OSA.
OSA arises when a collapsible upper airway—influenced
by nasal/pharyngeal upstream resistance and soft-tissue
critical closing pressure (Pcrit)—narrows under inspira-
tory load, while non-anatomical traits (low arousal thresh-

old, high loop gain/unstable ventilatory control, and poor
pharyngeal muscle responsiveness) further destabilize
breathing and precipitate obstructive events. OSA obstruc-
tive sleep apnea
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airway, reducing its cross-sectional area (Fig. 2).
This is particularly evident in individuals with
obesity, where fat accumulation in the phar-
yngeal region exacerbates airway collapsibility
[25, 26]. Moreover, in the recumbent position,
fluid shifts from the lower extremities to the
neck, increasing soft tissue volume around the
upper airway. This rostral fluid shift is a signifi-
cant contributor to airway narrowing and col-
lapse during sleep [25]. The genioglossus mus-
cle, a key upper airway dilator, plays a crucial
role in maintaining airway patency. However,
during sleep, the responsiveness of this muscle
is reduced, impairing its ability to counteract
collapsing forces [25]. Additionally, ventilatory
instability, loop gain, and inadequate muscle
compensation further destabilize the upper air-
way [25, 27]. The arousal threshold, or the level

of respiratory disturbance required to awaken
from sleep, is another important factor. A low
arousal threshold can lead to frequent awaken-
ings, disrupting sleep quality and perpetuating
the cycle of airway obstruction and arousal [27].
Besides, ventilatory control instability, often
manifesting as high loop gain, can lead to cycli-
cal breathing patterns. This instability amplifies
the severity of apneas and hypopneas, creating
a vicious cycle of airway collapse and respiratory
effort [25, 27] (Fig. 2).

Recurrent episodes of upper airway obstruc-
tion lead to intermittent hypoxia, a hallmark
of OSA. Intermittent hypoxia triggers systemic
inflammation, oxidative stress, and sympathetic
activation (Fig. 3), contributing to the devel-
opment of comorbidities such as cardiovascu-
lar and metabolic disorders [26, 28]. Frequent

Pathophysiological Mechanisms and Target Organ Damage in OSA
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Fig.3 Pathophysiological mechanism and target organ
damage in OSA. Recurrent airway obstruction in OSA
triggers intermittent hypoxia, sympathetic surges, inflam-
mation, prothrombotic state, endothelial dysfunction,
metabolic dysregulation, and large intrathoracic pressure
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swings; these pathways converge to drive hypertension/
arrhythmias, thrombosis and cardiovascular events, insu-
lin resistance/type 2 diabetes, and neurocognitive impair-
ment—explaining the multisystem harm of untreated
OSA. 0S4 obstructive sleep apnea
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arousals disrupt normal sleep architecture, lead-
ing to sleep fragmentation. This fragmentation
impairs sleep quality and exacerbates daytime
sleepiness, a common symptom of OSA (Fig. 3).
Recent evidence highlights the role of inflam-
matory pathways in the pathogenesis of OSA.
Chronic intermittent hypoxemia and mechani-
cal stress on the upper airway induce low-grade
inflammation, further destabilizing the airway
and perpetuating the disease [29, 30].

Physiological Mechanisms of Hyperbaric
Oxygen Therapy in Obstructive Sleep Apnea

Intermittent hypoxia is a hallmark of OSA,
leading to oxidative stress, systemic inflam-
mation, and cardiovascular dysfunction [23].
HBOT, by increasing oxygen availability, can
mitigate the effects of hypoxia (Fig. 4). Studies
have shown that supplemental oxygen therapy
reduces the severity of OSA by decreasing the

apnea-hypopnea index (AHI) and improving
oxygen saturation levels during sleep [3, 31, 32].
Similarly, HBOT may enhance oxygen delivery
to the upper airway muscles, potentially reduc-
ing the frequency of apneic events (Fig. 4). On
the other hand, loop gain is a key physiologi-
cal trait in OSA, representing the ventilatory
response to changes in oxygen and carbon
dioxide levels. Elevated loop gain can exacerbate
ventilatory instability, leading to more severe
apneas.

Research indicates that hyperoxia, such as that
achieved through HBOT, can reduce loop gain by
stabilizing breathing patterns and decreasing the
ventilatory overshoot following an apnea [11, 33].
This mechanism suggests that HBOT could help
reduce the severity of OSA by improving ventila-
tory stability (Fig. 4). Moreover, upper airway col-
lapsibility is another critical factor in OSA. HBOT
may influence this by increasing the stiffness of
the upper airway muscles, thereby reducing the
likelihood of collapse during sleep. While direct

HYPERBARIC OXYGEN THERAPY CHAMBER

Fig. 4 Proposed mechanisms of hyperbaric oxygen ther-
apy in alleviating OSA. HBOT may reduce upper airway
collapsibility: higher dissolved oxygen may stabilize ven-
tilatory drive, enhance upper airway dilator muscle con-

tractility, reduce mucosal edema and inflammation, and
transiently increase airway caliber. Together these effects
could lessen apnea-hypopnea burden. HBOT hyperbaric
oxygen therapy, OSA obstructive sleep apnea
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evidence on HBOT’s effects on upper airway col-
lapsibility is limited, studies on supplemental
oxygen therapy have shown that improved oxy-
genation can enhance upper airway muscle tone,
potentially reducing collapsibility [33, 34]. HBOT
may increase the arousal threshold by reducing
the frequency of hypoxia-induced arousals, allow-
ing for more stable sleep and fewer interruptions
(Fig. 4). This effect has been observed in studies
using nocturnal oxygen therapy, where improved
oxygenation led to fewer arousals and better sleep
quality [11, 35].

Effects of Hyperbaric Oxygen Therapy on
Obstructive Sleep Apnea

First, studies on oxygen therapy have consistently
shown a significant reduction in AHI with supple-
mental oxygen administration [31-33]. HBOT, by
providing a higher concentration of oxygen, may
turther enhance this effect and might mitigate
the adverse effects of hypoxia on the cardiovas-
cular system. By reducing the frequency of apneic
events and improving oxygenation, HBOT may
lead to more consolidated sleep and improved
sleep quality, similar to its effects on sleep disor-
ders in other diseases [34-36]. Research on oxy-
gen therapy has identified specific physiological
traits such as elevated loop gain, increased upper
airway collapsibility, and reduced compensation
(the ability to maintain ventilation in response to
upper airway obstruction) that predict responsive-
ness to treatment of OSA [37-40]. Patients with
these traits may be more likely to experience a
significant reduction in AHI and improvement in
sleep quality with HBOT. Thus, HBOT might offer
a potential alternative for patients who cannot
tolerate CPAP, or are refractory to other therapies,
owing to its effect on improving oxygenation and
modulating respiratory control together with the
use of nocturnal oxygen therapy [39].

HYPERBARIC OXYGEN THERAPY
AND CENTRAL SLEEP APNEA

Although HBOT is not a proven treatment for
CSA, it can reduce hypoxemia during treat-
ment sessions and raise dissolved oxygen. The

optimization of guideline-directed medical
therapy for heart failure, the identification and
treatment of underlying drivers (such as heart
failure, stroke, and opioids), and the consid-
eration of positive airway pressure modalities
(CPAP, bilevel, adaptive servo-ventilation) or
nocturnal supplemental oxygen in certain cases
are the main goals of in-center management of
CSA in clinical practice [23, 41]. HBOT is still an
unconventional treatment for CSA and can be
argued as a physiological justification for oxy-
genation and respiratory control.

Although HBOT is not a proven treatment
for CSA, it can reduce hypoxemia and raise
dissolved oxygen levels during treatment ses-
sions. In clinical management, the primary
goals include optimizing therapy for underlying
causes (heart failure, stroke, opioids) and con-
sidering positive airway pressure (CPAP, bilevel,
adaptive servo-ventilation) or nocturnal oxygen
in specific cases [23, 41]. HBOT remains uncon-
ventional but provides physiological justifica-
tion for improving oxygenation and respiratory
control.

Pathophysiology of Central Sleep Apnea

CSA is characterized by recurrent episodes of
airflow cessation due to a temporary reduc-
tion or absence of central respiratory drive. The
underlying physiological mechanisms of CSA
involve a complex interplay of factors, includ-
ing ventilatory control instability, chemoreflex
sensitivity, and the balance between excitatory
and inhibitory influences on respiration. These
mechanisms can be broadly categorized into
those related to excessive respiratory drive and
those associated with inadequate drive.

The pathophysiology of CSA is multifactorial,
involving complex interactions between chem-
oreflex sensitivity, ventilatory control stability,
circulatory dynamics, and neurological integrity.
CSA is fundamentally linked to ventilatory con-
trol instability, where fluctuations in respiratory
drive lead to periods of apnea and hyperventi-
lation [42]. The transition from wakefulness to
sleep involves changes in respiratory control,
which can destabilize breathing patterns and
contribute to CSA [42]. Moreover, chemoreflex
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sensitivity plays a critical role in CSA, particu-
larly the sensitivity to carbon dioxide levels. A
drop in arterial carbon dioxide below the apneic
threshold can trigger CSA [43]. The concept of
the carbon dioxide reserve quantifies the pro-
pensity to develop CSA, with a lower reserve
indicating a higher risk.

Loss of wakefulness drive to breathe and
diminished chemosensitivity during sleep, espe-
cially during rapid eye movement (REM) sleep,
can exacerbate CSA [43]. CSA and OSA often
coexist, with each condition potentially predis-
posing to the other. This overlap in ventilatory
instability, high loop gain, and arousal-threshold
variability also appears in high-altitude periodic
breathing, linking the central and environmen-
tal forms of SBD [44]. CSA can lead to signifi-
cant cardiorespiratory dysfunction and sleep
disruption [45], necessitating a comprehensive
approach to management that addresses both
the underlying pathophysiology and the result-
ant health consequences.

Enhanced respiratory modulation ]
3 -

/&

Mechanism and Efficacy of Hyperbaric
Oxygen Therapy in Central Sleep Apnea

HBOT has shown potential in treating CSA
through its neuromodulatory and oxygen-sta-
bilizing effects, although direct evidence spe-
cific to CSA is limited (Fig. 5). HBOT is known
to enhance neuroplasticity and brain recovery
by modulating cellular and molecular mecha-
nisms [46-49], which could theoretically benefit
patients with CSA by improving brain function
and reducing apnea events. Clinical trials have
demonstrated that HBOT can improve cogni-
tive, psychiatric, fatigue, and sleep symptoms
in patients with long COVID, highlighting its
neuromodulatory potential and relevance to
sleep regulation [50].

HBOT promotes mitochondrial biogenesis and
function, stimulates neurogenesis and synap-
togenesis, and reduces inflammation [49]. These
effects may enhance neural control of respira-
tion and complement the ventilatory-stabilizing

HYPERBARIC OXYGEN THERAPY CHAMBER

Fig.5 Mechanism of OSA in treating central sleep apnea.
HBOT might stabilize breathing in CSA by enhancing res-
piratory modulation and smoothing of ventilatory oscilla-
tion, stimulating peripheral/central chemoreceptor respon-

siveness, improving feedback control, reducing sympathetic
activity, and improving cardiac function. CSA4 central sleep
apnea, HBOT hyperbaric oxygen therapy
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role of oxygen therapy observed in OSA and alti-
tude-related breathing disorders. By improving
oxygenation, reducing loop-gain-related oscilla-
tions, and decreasing sympathetic overactivity,
HBOT may help maintain a steadier ventilatory
pattern and higher arousal threshold (Fig. 5).

HYPERBARIC OXYGEN THERAPY
AND SLEEP BREATHING DISORDERS
AT HIGH ALTITUDE

Currently, several million people permanently
reside in high-altitude mountain regions, and
an increasing number of people travel to higher
altitudes for work and pleasure worldwide.
Exposure to high altitudes (generally exceeding
2500 m) can elicit considerable sleep disruptions
primarily because of hypobaric hypoxia. Fre-
quently observed phenomena include sleep frag-
mentation, periodic breathing, and diminished
slow-wave sleep [51]. When at high altitude,
lowlanders will not be able to exert themselves
as much as they could at sea level. Fortunately,
a series of physiological adjustments known as
acclimatization allow the human body to adapt
to this hypoxia [52]. HBOT plays a significant
role in addressing SBD at high altitudes by
improving oxygen saturation and sleep quality.

Adaptation of Oxygenation at High Altitude

The barometric pressure exhibits an exponential
decline as altitude increases. The inspired and
arterial partial pressures of oxygen consequently
drop, affecting nearly all organ systems [53]. At
high altitude, the body undergoes physiologi-
cal adjustments to counter hypobaric hypoxia:
breathing becomes deeper and faster, cardiac
output rises, and red blood cell production
increases to enhance oxygen transport. Over
time, capillary density and mitochondrial effi-
ciency improve, allowing tissues to better utilize
limited oxygen. Yet, despite these adaptations,
arterial oxygen saturation seldom returns to
sea-level levels, resulting in periodic breathing,
sleep fragmentation, and reduced restorative
sleep. Persistent hypoxemia may provoke CSA

or altitude-related breathing instability—mech-
anistically similar to the ventilatory instability
and loop-gain fluctuations observed in CSA.
Understanding these adaptive and maladap-
tive processes provides a physiological ration-
ale for applying hyperbaric or oxygen-enriched
therapies to restore sleep stability and oxygen
homeostasis.

High-Altitude Periodic Breathing During
Sleep

Periodic breathing is a hallmark of high-altitude
sleep, yet the same waxing-waning ventilatory
cycles can also emerge during wakefulness and
exertion. The apneic intervals associated with
periodic breathing may manifest as an alarm-
ing sensation of asphyxiation, succeeded by
several deep inhalations characterized by gasp-
ing for oxygen [54, 55]. Although it diverges
from the typical crescendo-decrescendo pat-
tern of Cheyne-Stokes respiration [55], periodic
breathing at high altitudes resembles the erratic
respiratory patterns associated with CSA and
other high-loop-gain states [56]. The absence of
the stabilizing wakefulness drive renders peri-
odic breathing more prevalent during non-REM
sleep. Additionally, hypercapnia is linked to a
decreased ventilatory response compared with
wakefulness [57-59]. Thus, altitude-related peri-
odic breathing shares key physiological mecha-
nisms—loop-gain elevation, ventilatory instabil-
ity, and arousal-threshold variability—with CSA.

Benefits of HBOT on SBD at High Altitudes

Oxygen enrichment at high altitude increases
the time spent in slow-wave sleep and improves
arterial oxygen saturation (from 84.3% to
92.7%), reducing the oxygen-desaturation
index and improving sleep quality [60]. At
extreme simulated altitudes, HBOT helped main-
tain higher arterial oxygen saturation levels,
which correlated with fewer sleep arousals and
improved sleep continuity [61].

Simulated descent in a hyperbaric chamber
decreased periodic breathing and body posi-
tion changes, further indicating improved sleep
quality [60]. While HBOT shows promise in
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alleviating SBD at high altitudes, it is essential
to consider individual variability in response to
therapy. Factors such as acclimatization, individ-
ual health conditions, and the specific altitude
may influence the effectiveness of HBOT (Fig. 6).
Recent reviews also suggest that HBOT precon-
ditioning may enhance systemic oxygenation
and resilience to high-altitude hypoxia, provid-
ing a theoretical basis for its potential use in SBD
at altitude [62]. Further research could explore
these variables to optimize treatment protocols
for diverse populations.

Mechanisms of HBOT in SBD at High
Altitude

HBOT augments the partial pressure of oxygen
within plasma, thereby enhancing tissue oxy-
genation even in conditions of low ambient oxy-
gen pressure [63]. At high altitude, HBOT may
improve sleep by stabilizing ventilatory control

loops, attenuating hypoxia-related instability in
the arousal threshold, and enhancing cerebral
oxygenation with downstream benefits for sleep
architecture [64].

HBOT offers a promising approach to improv-
ing sleep quality in individuals exposed to high
altitude. While preliminary evidence supports
its effectiveness in reducing sleep fragmentation
and breathing disturbances, broader clinical tri-
als are necessary before it can be widely recom-
mended as a standard intervention.

CONCLUSION

HBOT offers a promising approach to manag-
ing OSA, CSA, and sleep disturbance at high
altitude by addressing the physiological mech-
anisms underlying the disorder. By reducing
intermittent hypoxia, modulating loop gain,
and improving oxygen saturation, HBOT may

Fig. 6 'The first author pictured next to a patient undergo-
ing HBOT at Lao Cai Traditional Hospital (Lao Cai is a
high-altitude mountainous province of Vietnam). HBOT

hyperbaric oxygen therapy. The photo is used with permis-
sion from the Lao Cai Traditional Hospital (license num-

ber BVYHCT-LC/24.10/25)
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Table 1 continued
Study (Ref. no.)

Population/setting Main outcomes Key conclusion

Design and sample

OSA; nocturnal oxygen Oxygen therapy reduced AHI  Oxygen supplementation

Systematic review/meta-

Phyu et al,, 2024 [31]

reduces hypoxic burden;

significantly vs. baseline

therapy

analysis

HBOT may potentiate this

effect

Review and experimental High-altitude exposure and Increased SaO,; reduced HBOT preconditioning

You et al., 2023 [62]

hypoxia-induced inflamma- mitigates altitude illness and

HBOT preconditioning

synthesis

improves acclimatization

tion

AHI apnea-hypopnea index, COVID coronavirus disease, HBOT hyperbaric oxygen therapy, IS insomnia severity index, 77BI mild traumatic brain injury, ODI

oxygen desaturation index, PSQI Pittsburgh sleep quality index, RCT randomized controlled trial, $20, arterial saturation of oxygen, SBD sleep breathing disorder,
US United States

lead to significant improvements in AHI, sleep
quality, and cardiovascular outcomes, along
with reducing sleep fragmentation and breath-
ing disturbances.

Limitations and Future Directions

This systematic review is susceptible to selection
and publication bias because it lacked a formal
risk-of-bias assessment, meta-analysis, and pre-
registered protocol [65-73]. In addition to rely-
ing on small, single-center or uncontrolled stud-
ies, the underlying HBOT literature is diverse in
terms of pressure, session length, and treatment
duration. The literature also commonly pre-
sents surrogate results rather than long-term
clinical objectives. Generalizability is limited by
co-interventions and patient-status variations;
safety reporting is inconsistent, particularly
for susceptible populations and related to the
equipment.

While the current evidence suggests that
HBOT may be beneficial for patients with OSA
(Table 1), further research is needed to fully
understand its effects. Long-term studies are
required to assess the sustainability of benefits
and the potential for HBOT to be used as a stan-
dalone or adjunct therapy. Additionally, studies
should focus on identifying the optimal dos-
ing and duration of HBOT for OSA, CSA, and
sleep disturbance at high altitude as well as the
patient populations most likely to benefit from
this treatment therapy after specific diagnosis of
SBD in different populations [74].

Author Contribution. Sy Duong-Quy: con-
ceptualization; methodology; writing—original
draft; writing—review and editing; visualiza-
tion (figure development). Thai Nguyen-Duy:
methodology; data curation; literature search;
writing—original draft. Tran V. Hoc: methodol-
ogy; data curation; literature search; writing—
original draft. Tram Tang-Thi-Thao: literature
search; data curation; references management;
writing—review. Toi Nguyen-Van: literature
search; evidence synthesis; writing—review.
Tuan Huynh-Anh: visualization (schematics/
figure refinement); writing—review. Trung Mai-
Xuan: critical revision of clinical/physiology

A\ Adis



52

Pulm Ther (2026) 12:39-55

content; writing—review. Phap Tran-Quang:
domain expertise (pulmonary/oxygenation);
writing—review. Viet Nguyen-Ba: methodology
(evidence synthesis); validation; editing. Bang
Nguyen-Trong: quality appraisal; references
verification; editing. Thu Nguyen-Ngoc-Phuong:
clinical implications; writing—review. Hai Doan-
Ngoc: clinical implications; language polishing;
review and editing. Giap Vu-Van: clinical impli-
cations; language polishing; writing—review
and editing. Nhung Nguyen-Viet: supervision;
validation; final approval of the version to be
published. Franck Soyez: supervision; valida-
tion; final approval of the version to be pub-
lished. Francis Martin: supervision; validation;
final approval of the version to be published.
Thomas Penzel: supervision; validation; final
approval of the version to be published. Clete
Kushida: supervision; validation; final approval
of the version to be published. Timothy Craig:
supervision; validation; editing; final approval
of the version to be published.

Funding. No funding or sponsorship was
received for the publication of this article.

Declarations

Conflict of Interest. Sy Duong-Quy, Thai
Nguyen-Duy, Tran V. Hoc, Tram Tang-Thi-Thao,
Toi Nguyen-Van, Tuan Huynh-Anh, Trung Mai-
Xuan, Phap Tran-Quang, Viet Nguyen-Ba, Bang
Nguyen-Trong, Thu Nguyen-Ngoc-Phuong, Hai
Doan-Ngoc, Giap Vu-Van, Nhung Nguyen-Viet,
Franck Soyez, Francis Martin, Thomas Penzel,
Clete Kushida, and Timothy Craig have not
any conflicts of interest related to this study to
declare. The authors confirm that the research
was conducted in the absence of any commer-
cial or financial relationships that could be
construed as a potential conflict of interest. Sy
Duong-Quy and Timothy Craig are members
of the Editorial Board of Pulmonary Therapy.
They were not involved in the selection of peer
reviewers for this manuscript nor in any of the
subsequent editorial decisions.

Ethical Approval. This article is based on
previously conducted studies and does not

contain any new studies with human pazr-
ticipants or animals performed by any of the
authors.

Open Access. This article is licensed under a
Creative Commons Attribution-NonCommercial
4.0 International License, which permits any
non-commercial use, sharing, adaptation, distri-
bution and reproduction in any medium or for-
mat, as long as you give appropriate credit to the
original author(s) and the source, provide a link
to the Creative Commons licence, and indicate
if changes were made. The images or other third
party material in this article are included in the
article’s Creative Commons licence, unless indi-
cated otherwise in a credit line to the material.
If material is not included in the article’s Crea-
tive Commons licence and your intended use is
not permitted by statutory regulation or exceeds
the permitted use, you will need to obtain per-
mission directly from the copyright holder. To
view a copy of this licence, visit http://creativeco
mmons.org/licenses/by-nc/4.0/.

REFERENCES

1. Duong-Quy S, Nguyen-Huu H, Hoang-Chau-Bao D,
et al. Personalized medicine and obstructive sleep
apnea. ] Pers Med. 2022. https://doi.org/10.3390/
jpm12122034.

2. Duong-Quy S, Nguyen-Ngoc-Quynh L, Nguyen-
Huu H. ‘Personalized medicine’: phenotyping
pediatric obstructive sleep apnea. Curr Opin Pulm
Med. 2024;30(6):621-30. https://doi.org/10.1097/
MCP.0000000000001119.

3. Badr MS, Khayat RN, Allam JS, et al. Treatment of
central sleep apnea in adults: an American Acad-
emy of Sleep Medicine clinical practice guideline.
J Clin Sleep Med. 2025. https://doi.org/10.5664/
jesm.11858.

4. Mehta V, Vasu TS, Phillips B, Chung F. Obstruc-
tive sleep apnea and oxygen therapy: a systematic
review of the literature and meta-analysis. J Clin
Sleep Med. 2013;9(3):271-9.

5. Wang MM, Yao Y, Fu Y, et al. Effects of hyperbaric
oxygen on inflammation and oxidative stress in
PCPA-induced insomnia rat models. 2024. https://
doi.org/10.21203/rs.3.15-4479466/v1.

A\ Adis


http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.3390/jpm12122034
https://doi.org/10.3390/jpm12122034
https://doi.org/10.1097/MCP.0000000000001119
https://doi.org/10.1097/MCP.0000000000001119
https://doi.org/10.5664/jcsm.11858
https://doi.org/10.5664/jcsm.11858
https://doi.org/10.21203/rs.3.rs-4479466/v1
https://doi.org/10.21203/rs.3.rs-4479466/v1

Pulm Ther (2026) 12:39-55

53

10.

11.

12.

13.

14.

15.

16.

17.

Neubauer RA, Maxfield WS. The polemics of hyper-
baric medicine. ] Am Phys Surg. 2005;10:15-7.

Koch A, Vermeulen-Cranch DM. The use of hyper-
baric oxygen following cardiac arrest. Br ] Anaesth.
1962;34(10):738-40. https://doi.org/10.1093/bja/
34.10.738.

Smith G. The treatment of carbon monoxide poi-
soning with oxygen at two atmospheres absolute.
Ann Occup Hyg. 1962;5:259-63.

United States. Congress. House. Committee on
Appropriations. Subcommittee on Departments
of Labor, and Health, Education, and Welfare.
Departments of Labor and Health, Education, and
Welfare Appropriations for 1964: Public Witness
Hearings; 88th Cong., 1st sess. Washington (DC):
US Government Printing Office; 1963. p. 274-9.

Stoller KP. All the right moves: the need for the
timely use of hyperbaric oxygen therapy for treat-
ing TBI/CTE/PTSD. Med Gas Res. 2015;5:7.

Sen S, Sen S. Therapeutic effects of hyper-
baric oxygen: integrated review. Med Gas Res.
2021;11(1):30-3. https://doi.org/10.4103/2045-
9912.310057.

Cannellotto M, Yasells Garcia A, Landa MS. Hyper-
oxia: effective mechanism of hyperbaric treatment
at mild pressure. Int ] Mol Sci. 2024. https://doi.
0rg/10.3390/ijms25020777.

Ortega MA, Fraile-Martinez O, Garcia-Montero C,
et al. A general overview on the hyperbaric oxy-
gen therapy: applications, mechanisms and trans-
lational opportunities. Medicina Kaunas. 2021.
https://doi.org/10.3390/medicina57090864.

Curtis K, Katz J, Djaiani C, et al. Evaluation
of a hyperbaric oxygen therapy intervention
in individuals with fibromyalgia. Pain Med.
2021;22(6):1324-32. https://doi.org/10.1093/pm/
pnaa416.

Atzeni F, Casale R, Alciati A, et al. Hyperbaric
oxygen treatment of fibromyalgia: a prospective
observational clinical study. Clin Exp Rheumatol.
2019;37 Suppl 116(1):63-9.

Siewiera J, Smolenski M, Jermakow N, et al. Effect
of hyperbaric oxygenation on blood cytokines and
arginine derivatives; no evidence for induction of
inflammation or endothelial injury. J Clin Med.
2021. https://doi.org/10.3390/jcm10235488.

Bardwell WA, Norman D, Ancoli-Israel S, et al.
Effects of 2-week nocturnal oxygen supplemen-
tation and continuous positive airway pressure
treatment on psychological symptoms in patients
with obstructive sleep apnea: a randomized

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

placebo-controlled study. Behav Sleep Med.
2007;5(1):21-38. https://doi.org/10.1207/s1540
2010bsm0501_2.

Wilson M, Odom-Maryon T, Stanek K, et al. Hyper-
baric oxygen to assist adults with opioid use dis-
order in reducing methadone dose. J Addict Nurs.
2022;33(1):27-36. https://doi.org/10.1097/JAN.
0000000000000447.

Benjafield AV, Ayas NT, Eastwood PR, et al. Esti-
mation of the global prevalence and burden of
obstructive sleep apnoea: a literature-based analy-
sis. Lancet Respir Med. 2019;7(8):687-98. https://
doi.org/10.1016/52213-2600(19)30198-5.

Jordan AS, McSharry DG, Malhotra A.
Adult obstructive sleep apnoea. Lancet.
2014;383(9918):736-47. https://doi.org/10.1016/
S0140-6736(13)60734-5.

Dempsey JA, Veasey SC, Morgan BJ, O’'Donnell
CP. Pathophysiology of sleep apnea. Physiol Rev.
2010;90(1):47-112. https://doi.org/10.1152/physr
ev.00043.2008.

Somers VK, White DP, Amin R, et al. Sleep apnea
and cardiovascular disease: an American Heart
Association/American College of Cardiology Foun-
dation scientific statement. ] Am Coll Cardiol.
2008;52(8):686-717.

Javaheri S, Barbe F, Campos-Rodriguez F, et al.
Sleep apnea: types, mechanisms, and clinical
cardiovascular consequences. ] Am Coll Cardiol.
2017;69(7):841-58.

Punjabi NM, Caffo BS, Goodwin ]JL, et al. Sleep-
disordered breathing and mortality: a prospective
cohort study. PLoS Med. 2009;6(8):e1000132.

McNicholas WT, Pevernagie D. Obstructive
sleep apnea: transition from pathophysiol-
ogy to an integrative disease model. J Sleep Res.
2022;31(4):e13616. https://doi.org/10.1111/jsr.
13616.

Lv R, Liu X, Zhang Y, et al. Pathophysiologi-
cal mechanisms and therapeutic approaches in
obstructive sleep apnea syndrome. Signal Trans-
duct Target Ther. 2023;8(1):218.

Dempsey JA, Xie A, Patz DS, Wang D. Physiology
in medicine: obstructive sleep apnea pathogene-
sis and treatment—considerations beyond airway
anatomy. ] Appl Physiol. 2014;116(1):3-12.

Alterki A, Abu-Farha M, Al Shawaf E, Al-Mulla F,
Abubaker J. Investigating the relationship between
obstructive sleep apnoea, inflammation and car-
dio-metabolic diseases. Int ] Mol Sci. 2023. https://
doi.org/10.3390/ijms24076807.

A\ Adis


https://doi.org/10.1093/bja/34.10.738
https://doi.org/10.1093/bja/34.10.738
https://doi.org/10.4103/2045-9912.310057
https://doi.org/10.4103/2045-9912.310057
https://doi.org/10.3390/ijms25020777
https://doi.org/10.3390/ijms25020777
https://doi.org/10.3390/medicina57090864
https://doi.org/10.1093/pm/pnaa416
https://doi.org/10.1093/pm/pnaa416
https://doi.org/10.3390/jcm10235488
https://doi.org/10.1207/s15402010bsm0501_2
https://doi.org/10.1207/s15402010bsm0501_2
https://doi.org/10.1097/JAN.0000000000000447
https://doi.org/10.1097/JAN.0000000000000447
https://doi.org/10.1016/S2213-2600(19)30198-5
https://doi.org/10.1016/S2213-2600(19)30198-5
https://doi.org/10.1016/S0140-6736(13)60734-5
https://doi.org/10.1016/S0140-6736(13)60734-5
https://doi.org/10.1152/physrev.00043.2008
https://doi.org/10.1152/physrev.00043.2008
https://doi.org/10.1111/jsr.13616
https://doi.org/10.1111/jsr.13616
https://doi.org/10.3390/ijms24076807
https://doi.org/10.3390/ijms24076807

54

Pulm Ther (2026) 12:39-55

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Nag DS, Varghese K, Swain A, Patel R, Sahu S, Sam
M. Update on the aetiopathogenesis of obstructive
sleep apnea: role of inflammatory and immune-
mediated mechanisms. World J Clin Cases.
2024;12(35):6754-9.

Degerli MA, Koehler U, Kesper K, et al. The upper
airway in obstructive sleep apnea patients is
pathological even when awake. Pneumologie.
2024;78(3):191-8.

Phyu SL, Ercan S, Harriss E, Turnbull C. Noctur-
nal oxygen therapy in obstructive sleep apnoea:
a systematic review and meta-analysis. Eur Respir
Rev. 2024. https://doi.org/10.1183/16000617.
0173-2023.

Pokorski M, Jernajczyk U. Nocturnal oxygen
enrichment in sleep apnoea. J Int Med Res.
2000;28(1):1-8.

Zeineddine S, Rowley JA, Chowdhuri S. Oxygen
therapy in sleep-disordered breathing. Chest.
2021;160(2):701-717.

Walker JM, Mulatya C, Hebert D, Wilson SH, Lind-
blad AS, Weaver LK. Sleep assessment in a rand-
omized trial of hyperbaric oxygen in US service
members with post-concussive mTBI. Sleep Med.
2018;51:66-79.

Shi R, Meng W, Liu Z, et al. Hyperbaric oxygen
therapy for post-stroke insomnia: protocol/system-
atic review. BMJ Open. 2024;14:e081642.

Tan WQ, Liu Q, Cen M], et al. Efficacy of hyper-
baric oxygen therapy as an adjunct therapy for
sleep disorders in Parkinson’s disease: meta-anal-
ysis. Front Neurol. 2024;15:1309947.

Sands SA, Edwards BA, Terrill PI, et al. Identifying
obstructive sleep apnoea patients responsive to
supplemental oxygen therapy. Eur Respir J. 2018.
https://doi.org/10.1183/13993003.00674-2018.

Spicuzza L, Sambataro G, Schisano M, Ielo G,
Mancuso S, Vancheri C. Nocturnal nasal high-
flow oxygen therapy in elderly patients with
concomitant chronic obstructive pulmonary dis-
ease and obstructive sleep apnea. Sleep Breath.
2023;27(3):1049-55.

Antonaglia C, Citton GM, Soave S, et al. Decipher-
ing loop gain complexity: a primer for obstructive
sleep apnoea. Respirology. 2024;29(6):423-34.

Wang D, Wong KK, Rowsell L, Don GW, Yee BJ,
Grunstein RR. Predicting response to oxygen
therapy in obstructive sleep apnoea. Eur Respir ]J.
2018;51(1):1701587.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

Badr MS, Khayat RN, Malhotra A, et al. Treat-
ment of central sleep apnea in adults: an Ameri-
can Academy of Sleep Medicine clinical practice
guideline. ] Clin Sleep Med. 2025. https://doi.org/
10.5664/jcsm.11858.

Hernandez AB, Patil SP. Pathophysiology of central
sleep apneas. Sleep Breath. 2016;20(2):467-82.

Javaheri S, Badr MS. Central sleep apnea:
pathophysiologic classification. Sleep.
2023;46(3):zsac113. https://doi.org/10.1093/sleep/
zsacl13.

Randerath W, Baillieul S, Tamisier R. Central sleep
apnoea: not just one phenotype. Eur Respir Rev.
2024;33(171):230141.

Hanly PJ. Mechanisms and management of central
sleep apnea. Lung. 1992;170(1):1-17.

Efrati S, Fishlev G, Bechor Y, et al. Hyperbaric
oxygen induces late neuroplasticity in post-stroke
patients: randomized, prospective trial. PLoS ONE.
2013;8(1):e53716. https://doi.org/10.1371/journ
al.pone.0053716.

Tal S, Hadanny A, Sasson E, et al. Hyperbaric oxy-
gen therapy can induce angiogenesis and regen-
eration of nerve fibers in brain injury: MRI diffu-
sion and perfusion evidence. Front Hum Neurosci.
2017;11:508.

Ahmadi F, Ashrafizadeh M, Farhood B, et al. A
review on the neuroprotective effects of hyper-
baric oxygen therapy: molecular mechanisms. Cell
J. 2021;23(1):71-80.

Bin-Alamer O, Abou-Al-Shaar H, Efrati S, et al.
Hyperbaric oxygen therapy as a neuromodulatory
technique: a review of the recent evidence. Front
Neurol. 2024;15:1450134.

Hadanny A, Zilberman-Itskovich S, Catalogna M,
Elman-Shina K, Lang E, Finci S, Polak N, Shorer
R, Parag Y, Efrati S. Long term outcomes of hyper-
baric oxygen therapy in post covid condition:
longitudinal follow-up of a randomized controlled
trial. Sci Rep. 2024;14(1):3604. https://doi.org/10.
1038/541598-024-53091-3

Bloch KE, Buenzli JC, Latshang TD, Ulrich S. Sleep
at high altitude: guesses and facts. ] Appl Physiol
(1985). 2015;119(12):1466-80.

Heldeweg MLA, Medina Feliz JX, Berend K. Alti-
tude pre-acclimatization with an erythropoiesis-
stimulating agent. Eur ] Case Rep Intern Med.
2023;10(4):003792. https://doi.org/10.12890/
2023_003792.

A\ Adis


https://doi.org/10.1183/16000617.0173-2023
https://doi.org/10.1183/16000617.0173-2023
https://doi.org/10.1183/13993003.00674-2018
https://doi.org/10.5664/jcsm.11858
https://doi.org/10.5664/jcsm.11858
https://doi.org/10.1093/sleep/zsac113
https://doi.org/10.1093/sleep/zsac113
https://doi.org/10.1371/journal.pone.0053716
https://doi.org/10.1371/journal.pone.0053716
https://doi.org/10.1038/s41598-024-53091-3
https://doi.org/10.1038/s41598-024-53091-3
https://doi.org/10.12890/2023_003792
https://doi.org/10.12890/2023_003792

Pulm Ther (2026) 12:39-55

55

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Horiuchi M, Watanabe M, Mitsui S, Uno T. Does
change in barometric pressure per given time at
high altitude influence symptoms of acute moun-
tain sickness on Mount Fuji? A pilot study. J Phys-
iol Anthropol. 2021;40(1):6.

Mohsenin V. Common high altitude illnesses: a
primer for healthcare providers. Br ] Med Med
Res. 2015;7(12):1017-25. https://doi.org/10.9734/
BJMMR/2015/17501.

Shogilev D], Tanner JB, Chang Y, Harris NS. Peri-
odic breathing and behavioral awakenings at high
altitude. Sleep Disord. 2015;2015:279263. https://
doi.org/10.1155/2015/279263.

Bradley TD, Floras JS. Sleep apnea and heart fail-
ure. Circulation. 2003;107(12):1671-8. https://doi.
0rg/10.1161/01.CIR.0000061758.05044.64.

Walker JM, Farney RJ, Rhondeau SM, et al. Chronic
opioid use is a risk factor for the development of
central sleep apnea and ataxic breathing. ] Clin
Sleep Med. 2007;3(5):455-61.

Badr MS, Chowdhuri S. Control of ventilation in
health and disease. Chest. 2017;151(4):917-29.
https://doi.org/10.1016/j.chest.2016.10.016.

Dempsey JA. Pathophysiology of sleep apnea.
Compr Physiol. 2014;4(2):283-313.

Przybytowski T, Ashirbaev A, Le Roux J, Zielinski J.
Effect of 2000 m descent simulated in a hyperbaric
chamber on arterial blood oxygen saturation and
sleep quality in workers of a gold mine situated at
an altitude of 3800-4200 m above sea level. Pneu-
monol Alergol Pol. 2003;71(7-8):314-9.

Anholm JD, Powles ACP, Downey R III, et al.
Operation Everest II: arterial oxygen saturation
and sleep at extreme simulated altitude. Am Rev
Respir Dis. 1992;145(4 Pt 1):817-26. https://doi.
org/10.1164/ajrccm/145.4_Pt_1.817.

You J, Liu M, Xiong S, Zhang R, et al. Hyper-
baric oxygen preconditioning for prevention
of acute high-altitude diseases. Front Physiol.
2023;14:1019103.

Moon RE, editor. Hyperbaric oxygen therapy indi-
cations. 14th ed. North Palm Beach, FL: Best Pub-
lishing; 2019.

Zilberman-Itskovich S, Catalogna M, Sasson E,
et al. Hyperbaric oxygen therapy improves neu-
rocognitive functions and symptoms in post-
COVID-19 condition: randomized, sham-con-
trolled, double-blind trial. Sci Rep. 2022;12:11252.

Efficacy and safety of hyperbaric oxygen therapy
combined with EEG bioelectric stimulation for

66.

67.

68.

69.

70.

71.

72.

73.

74.

functional (non-organic) insomnia: randomized
controlled trial (ChiCTR2500106274). 2025.
https://www.chictr.org.cn/hvshowproject.html?
id=281002. Accessed 2 Apr 2025.

Chinese Clinical Trial Registry (ChiCTR). Obser-
vation on the rehabilitation effect of hyper-
baric oxygen combined with respiratory train-
ing on stroke-related obstructive sleep apnea
(ChiCTR2300073967). 2023. https://www.chictr.
org.cn/showprojEN.html1?proj=198954. Accessed
2 Apr 2025.

ClinicalTrials.gov. Transcranial magnetic stimu-
lation and hyperbaric chamber in women with
fibromyalgia (NCT03801109). https://clinicaltrials.
gov/study/NCT03801109. Accessed 3 Apr 2025.

ClinicalTrials.gov. Hyperbaric oxygen therapy
improves brain function in patients with cognitive
decline after COVID-19 infection (NCT05715801).
https://clinicaltrials.gov/study/NCT05715801.
Accessed 3 Apr 2025.

ClinicalTrials.gov. Hyperbaric oxygen therapy
for peripheral neuropathy after cancer treatment
(includes Insomnia Severity Index outcome)
(NCT06819501). https://clinicaltrials.gov/study/
NCT06819501. Accessed 4 May 2025.

U.S. Food and Drug Administration. 510(k) Sum-
mary—Sechrist Model 3300E/ER Hyperbaric
Chamber (up to 3 ATA). 2005. 510(k):K052713.
https://www.accessdata.fda.gov/cdrh_docs/pdfs/
k052713.pdf. Accessed 4 Sep 2025.

U.S. Food and Drug Administration. SECHRIST
Monoplace Hyperbaric Oxygen Chamber. 2010.
510(k):K100268. https://www.accessdata.fda.gov/
scripts/cdrh/cfdocs/cfpmn/pmn.cfm?ID=K100268.
Accessed 8 May 2025.

U.S. Food and Drug Administration. SIGMA
MP Multiplace Hyperbaric Chamber. 1994.
510(k):K930748. https://www.accessdata.fda.gov/
scripts/cdrh/cfdocs/cfPMN/pmn.cfm?ID=K930748.
Accessed 7 May 2025.

U.S. Food and Drug Administration. Rectangular
Multiplace Hyperbaric Chamber System Product
Family with Touchscreen Control System. 2016.
510(k):K152223. https://www.accessdata.fda.gov/
scripts/cdrh/cfdocs/cfpmn/pmn.cfm?ID=K152223.
Accessed 7 May 2025.

Duong-Quy S, Nguyen-Duy T, Hoc TV, et al. Self-
administered home sleep testing model in screen-
ing of OSA in healthcare workers—SOHEW study:
a national multicenter study in Vietnam. Pulm
Ther. 2025;11(4):625-43.

A\ Adis


https://doi.org/10.9734/BJMMR/2015/17501
https://doi.org/10.9734/BJMMR/2015/17501
https://doi.org/10.1155/2015/279263
https://doi.org/10.1155/2015/279263
https://doi.org/10.1161/01.CIR.0000061758.05044.64
https://doi.org/10.1161/01.CIR.0000061758.05044.64
https://doi.org/10.1016/j.chest.2016.10.016
https://doi.org/10.1164/ajrccm/145.4_Pt_1.817
https://doi.org/10.1164/ajrccm/145.4_Pt_1.817
https://www.chictr.org.cn/hvshowproject.html?id=281002
https://www.chictr.org.cn/hvshowproject.html?id=281002
https://www.chictr.org.cn/showprojEN.html?proj=198954
https://www.chictr.org.cn/showprojEN.html?proj=198954
https://clinicaltrials.gov/study/NCT03801109
https://clinicaltrials.gov/study/NCT03801109
https://clinicaltrials.gov/study/NCT05715801
https://clinicaltrials.gov/study/NCT06819501
https://clinicaltrials.gov/study/NCT06819501
https://www.accessdata.fda.gov/cdrh_docs/pdf5/k052713.pdf
https://www.accessdata.fda.gov/cdrh_docs/pdf5/k052713.pdf
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfpmn/pmn.cfm?ID=K100268
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfpmn/pmn.cfm?ID=K100268
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfPMN/pmn.cfm?ID=K930748
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfPMN/pmn.cfm?ID=K930748
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfpmn/pmn.cfm?ID=K152223
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfpmn/pmn.cfm?ID=K152223

	Hyperbaric Oxygen Therapy and Its Physio-Mechanical Effects on Sleep Breathing Disorder: A Systematic Review
	Abstract
	Introduction: 
	Method: 
	Conclusion: 

	Introduction
	Overview on Mechanisms of Hyperbaric Oxygen Therapy
	Hyperbaric Oxygen Therapy and Obstructive Sleep Apnea
	Pathophysiology of Obstructive Sleep Apnea
	Physiological Mechanisms of Hyperbaric Oxygen Therapy in Obstructive Sleep Apnea
	Effects of Hyperbaric Oxygen Therapy on Obstructive Sleep Apnea

	Hyperbaric Oxygen Therapy and Central Sleep Apnea
	Pathophysiology of Central Sleep Apnea
	Mechanism and Efficacy of Hyperbaric Oxygen Therapy in Central Sleep Apnea

	Hyperbaric Oxygen Therapy and Sleep Breathing Disorders at High Altitude
	Adaptation of Oxygenation at High Altitude
	High-Altitude Periodic Breathing During Sleep
	Benefits of HBOT on SBD at High Altitudes
	Mechanisms of HBOT in SBD at High Altitude

	Conclusion
	Limitations and Future Directions

	References




