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Abstract
Background: Hyperbaric Oxygen Therapy (HBOT) has been increasingly investigated for its potential 
role in modulating neurophysiological mechanisms associated with sleep regulation. This study aimed 
to systematically evaluate the effects of HBOT on sleep quality through a systematic review and meta-
analysis of Randomized Controlled Trials (RCTs). 

Methods: Electronic databases, including PubMed, ScienceDirect, Ovid, the Cochrane Library, and Google 
Scholar, were searched to identify eligible studies comparing HBOT with control interventions and 
assessing sleep quality. 

Results: A total of four RCTs involving 243 participants were included. Pooled analysis using a random-
effects model demonstrated no statistically significant difference in global PSQI scores between HBOT 
and control groups (mean difference=-0.03; 95% CI, (-5.42, 5.36); p=0.99). Subgroup analysis based on 
treatment pressure revealed no significant difference between <2 ATA and ≥2 ATA (p=0.15). However, 
a trend toward greater improvement was observed in the <2 ATA subgroup (mean difference=-3.01; 
95% CI, (-6.14, 0.11); p=0.06), whereas no significant effect was found in the ≥2 ATA subgroup (mean 
difference=-0.23; 95% CI, (-2.30, 1.84); p=0.83). Sensitivity analysis excluding the study contributing 
most to heterogeneity yielded consistent non-significant results (mean difference=-2.09; 95% CI, (-4.85, 
0.67); p=0.14). 

Conclusion: Current evidence does not support a statistically significant overall effect of HBOT on sleep 
quality. Observed variability may be attributed to differences in clinical populations and treatment 
protocols. Further large-scale, well-designed RCTs with standardized HBOT protocols are warranted to 
clarify its therapeutic role in sleep modulation.
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Abbreviations: ATA: Atmospheres Absolute; CI: Confidence Interval; HBOT: Hyperbaric Oxygen Therapy; 
I²: I-Squared Statistic; MD: Mean Difference; PRISMA: Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses; PSQI: Pittsburgh Sleep Quality Index; RCT: Randomized Controlled Trials
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Introduction
Sleep is a fundamental biological process essential for maintaining neurocognitive 

function, emotional regulation, and systemic physiological homeostasis [1-3]. Impaired 
sleep quality has been associated with a wide range of adverse health outcomes, including 
cardiovascular disease, metabolic disorders, neurodegenerative conditions, and psychiatric 
illnesses [1-6]. Epidemiological data suggest that poor sleep quality affects a substantial 
proportion of the adult population worldwide [7,8]. Although conventional approaches 
such as pharmacotherapy, sleep hygiene strategies, and cognitive behavioral therapy for 
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insomnia (CBT-I) are available, persistent sleep disturbances 
remain common, particularly among individuals with chronic 
inflammatory, neurological, or post-infectious conditions [4,9-
12]. Hyperbaric oxygen therapy (HBOT) has emerged as a 
potential therapeutic modality capable of influencing multiple 
patho physiological pathways implicated in sleep regulation [13-
16]. By delivering 100% oxygen under increased atmospheric 
pressure, HBOT enhances tissue oxygenation and has been shown 
to modulate neuroinflammation, improve mitochondrial function, 
promote cerebral perfusion, and regulate autonomic nervous 
system balance [13,15-19]. 

These mechanisms may indirectly contribute to improvements 
in sleep architecture, including reduced sleep latency, enhanced 
sleep efficiency, and improved subjective sleep quality. Previous 
clinical studies have reported beneficial effects of HBOT on sleep-
related out-comes in specific populations, such as patients with 
fibromyalgia, persistent post-concussion syndrome, and long COVID 
[20-23]. However, these findings remain fragmented and have 
not been systematically synthesized. To date, no comprehensive 
systematic review and meta-analysis has specifically evaluated 
the effect of HBOT on sleep quality using standardized outcome 
measures. Given the growing clinical interest in HBOT and its 
potential role in addressing treatment-resistant sleep disturbances, 
a rigorous synthesis of available evidence is warranted. Therefore, 
this study aimed to systematically review and quantitatively 
synthesize randomized controlled trials investigating the effects of 
HBOT on sleep quality, as assessed by the Pittsburgh Sleep Quality 
Index (PSQI) [24].

Materials and Methods
Protocol and registration

This systematic review and meta-analysis were conducted 
in accordance with the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) guide lines [25], and it was 
registered in PROSPERO, CRD420251245503.

Search strategy and selection criteria: A comprehensive 
literature search was conducted independently by two reviewers 
(S.P. and C.S.) across five electronic data-bases, including PubMed, 
ScienceDirect, Ovid, The Cochrane Library, and Google Scholar, from 
inception through March 2025. The search strategy was developed 
around terms related to hyperbaric oxygen therapy and sleep. 
The complete PubMed search string was as follows: (“Hyperbaric 
oxygen therapy” OR “Hyperbaric oxygen treatment” OR “HBOT” 
OR “HBO”) AND (“Sleep”). The search strategy was adapted for 
each database as appropriate. All retrieved records were screened 
independently by two reviewers to assess eligibility. Titles and 
abstracts were reviewed first, followed by full-text assessment 
of potentially relevant studies. Disagreements regarding study 
inclusion or exclusion were resolved through discussion with a 
third reviewer until consensus was reached. In addition, reference 
lists of relevant articles were manually examined to identify any 
further eligible studies.

Inclusion and Exclusion Criteria: Studies were considered 
eligible if they were Randomized Controlled Trials (RCTs) 
comparing Hyperbaric Oxygen Therapy (HBOT) with a control 
or sham intervention in adult participants (aged≥20 years), and 
assessed sleep quality using a standardized outcome measure, 
including subjective and objective assessments, with sufficient data 
available for quantitative synthesis. Studies were excluded if they 
were non-randomized designs (including observational studies, 
case reports, case series, or re-views), did not include a control 
group, were published in languages other than English, or had 
insufficient data for analysis.

Outcomes: The primary outcome of this study was sleeping 
quality, assessed using both subjective and objective measures. 
Subjective sleep quality was evaluated using validated instruments 
such as the Pittsburgh Sleep Quality Index (PSQI), whereas objective 
parameters were assessed using methods such as actigraphy when 
available. For quantitative synthesis, the global PSQI score was 
used as the primary outcome because it was the most consistently 
reported measure across studies. Lower PSQI scores indicate better 
sleep quality. When available, changes in sleep outcomes before and 
after intervention, as well as between-group differences (HBOT vs. 
control), were extracted.

Data extraction: Data extraction was independently 
performed by two reviewers (S.P and C.S.) using a standardized 
data collection form. The following information was extracted from 
each included study: first author, year of publication, country, study 
population, sample size, participant characteristics, details of the 
HBOT intervention (including pressure, duration, and number of 
sessions), type of control group, and outcome measures related 
to sleep quality. Discrepancies between reviewers were resolved 
through discussion or consultation with a third reviewer to ensure 
accuracy and consistency of the extracted data. 

Risk of bias assessment: The risk of bias of the included 
randomized controlled trials was assessed using the Cochrane Risk 
of Bias 2 (RoB 2) tool [26]. Two reviewers independently evaluated 
each study across five domains: bias arising from the randomization 
process, bias due to deviations from intended interventions, bias 
due to missing outcome data, bias in measurement of the outcome, 
and bias in selection of the reported result. Each domain was judged 
as low risk of bias, some concerns, or high risk of bias, leading to 
an overall risk of bias judgment for each study. Any disagreements 
between reviewers were resolved through discussion or 
consultation with a third reviewer to achieve consensus.

Data analysis: A meta-analysis was performed using a 
random effects model (DerSimonian and Laird method) to account 
for potential heterogeneity across studies [27,28]. Continuous 
outcomes were expressed as Mean Differences (MD) with 95% 
Confidence Intervals (CI) for PSQI scores between the HBOT and 
control groups. Statistical heterogeneity was assessed using the 
I² statistic, with values greater than 50% indicating substantial 
heterogeneity [27]. All statistical analyses were conducted 
using Review Manager (RevMan), version 5.4.1 (The Cochrane 
Collaboration, Copenhagen, Denmark).
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Subgroup analysis: Subgroup analysis was conducted to 
explore potential sources of heterogeneity based on HBOT treatment 
pressure. Studies were stratified into two groups according to the 
applied pressure: <2.0 Atmospheres Absolute (ATA) and ≥2.0 ATA. 
The pooled effects were analyzed separately within each subgroup, 
and differences between subgroups were examined to determine 
whether treatment pressure influenced the effect of HBOT on sleep 
quality.

Results
Study selection

A total of 1,392 records were identified from five electronic 
databases, PubMed (n=186), Ovid (n=86), ScienceDirect (n=1,056), 
the Cochrane Library (n=43), and Google Scholar (n=21). After 

removing 126 duplicate records, 1,266 titles and abstracts were 
screened. Of these, 1,244 were excluded due to non-English 
language (n=13), lack of relevance to HBOT (n=55), absence of 
sleep-related outcomes (n=110), or general irrelevance (n=1,066). 
A total of 22 reports were sought for retrieval, of which 7 were not 
retrieved. Fifteen full-text articles were assessed for eligibility. Of 
these, 11 were excluded for the following reasons: non-randomized 
study design (n=7), non-adult population (n=1), animal study (n=1), 
absence of sleep assessment (n=1), and retracted article (n=1).

Ultimately, four randomized controlled trials [20-23] met the 
inclusion criteria and were included in both the qualitative syn-
thesis and quantitative meta-analysis. The study selection process 
is summarized in the PRISMA 2020 flow diagram (Figure 1).

Figure 1: Prisma flow diagram of study selection.

Study characteristics

The main characteristics of the included studies are summarized 
in Table 1. A total of four randomized controlled trials [20-23], 
comprising 243 participants, were included in this meta-analysis. 

The study populations were heterogeneous and included patients 
with Mild Traumatic Brain Injury (mTBI), fibromyalgia, long COVID, 
and high-altitude-related insomnia. The sample sizes ranged from 
20 to 80 participants, with mean ages varying from the mid-30s to 
approximately 50 years. HBOT protocols differed across studies 
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in terms of pressure, treatment duration, and session frequency. 
Most studies applied HBOT at 2.0 Atmospheres Absolute (ATA) 
for 90minutes per session, five times per week for eight weeks, 
whereas one study used a lower pressure of 1.6 ATA administered 

once daily for 10 consecutive days. Control conditions also varied, 
including sham hyperbaric exposure and standard care without 
hyperbaric treatment. 

Table 1: Characteristics of the included studies.

Authors, Year Main Characteristics 
of the Population

Sample 
Characteristics 

(Sample Size, Age)

Intervention Group and 
Comparison group

Sleep Outcome 
Measurements Outcomes

Walker et al., 2018 
[23]

Military service 
members with 

persistent symptoms 
after mild traumatic 
brain injury (mTBI), 

including sleep 
disturbance and fatigue.

Total n=60

HBOT group: n=30

Sham group: n=30

Mean age: mid-30s

Intervention:

HBOT at 1.5 ATA, 
90minutes/session with 
air breaks, 5 sessions/
week for 8 weeks (40 

sessions)

Control:

Sham hyperbaric 
exposure at 1.2 ATA

PSQI, actigraphy-
based sleep 
parameters

HBOT improved several 
subjective PSQI domains 

vs. sham; actigraphy 
outcomes were not 

significantly different 
between groups

Guggino et al., 2019 
[22]

Adults with 
fibromyalgia suffering 

from chronic pain, 
fatigue, and sleep 

disturbances.

Total n=20

HBOT group: n=10

Control group: n=10

Mean age: ~50 years

Intervention:

HBOT at 2.0 ATA, 
90minutes/session, 5 
sessions/week for 8 
weeks (40 sessions)

Control:

No hyperbaric treatment 
(standard care)

PSQI, sleep 
disturbance 

diary

HBOT was associated 
with improved sleep 

quality and reduced pain, 
fatigue, and symptom 

burden

Hadanny et al., 2024 
[21]

Adults with Long 
COVID presenting with 

persistent fatigue, 
cognitive impairment, 

and sleep disturbances.

Initial RCT n=37

Long-term

follow-up n=31

Mean age: ~45 years

Intervention:

HBOT: 2.0 ATA, 90min/
session, 100% oxygen 

by mask with 5-min air 
breaks every 20min,

5 sessions/week for 
2months (40 sessions).

Comparator: sham/
control group in the 

original RCT

PSQI, SF-36 
(sleep-related 

domains)

Improvements in 
global PSQI and several 

sleep domains were 
maintained at long-term 

follow-up

Sun et al., 2025 [20]

Adults living at high 
altitude (>3,500m) 

with chronic insomnia 
related to hypoxia.

Total n=80

HBOT group: n=40

Control group: n=40

Mean age: ~50 years

Intervention: HBOT at 1.6 
ATA, 90 minutes/session

1 session/day for 10 
consecutive days

Control: No hyperbaric 
treatment

PSQI, Insomnia 
Severity Index 

(ISI)

HBOT significantly 
reduced PSQI and ISI 

scores; no serious 
adverse events were 

reported

(HBOT: Hyperbaric Oxygen Therapy, ATA: Atmospheres Absolute, PSQI: Pittsburgh Sleep Quality Index, ISI: Insomnia 
Severity Index, SF-36: The Short Form-36 Health Survey, RCT: Randomized Controlled Trial, mTBI: Mild Traumatic 
Brain Injury, SD: Standard Deviation).

Sleep outcomes were assessed using validated instruments, 
primarily the Pittsburgh Sleep Quality Index (PSQI), with 
additional measures such as actigraphy, the Insomnia Severity 
Index (ISI), and the Short Form-36 (SF-36) in selected studies. 
Overall, although all studies evaluated the effect of HBOT on sleep 
quality, variations in patient populations, treatment protocols, and 
outcome measurements may have contributed to the observed 

heterogeneity in the pooled analysis. The HBOT protocols varied 
across the included studies in terms of pressure, session duration, 
and treatment frequency. Most studies applied HBOT at 2.0 ATA 
for 90 minutes per session, five sessions per week, with a total of 
approximately 40 sessions. One study used a lower pressure (1.5 
ATA) with a shorter session duration, while another applied 1.6 
ATA with daily sessions over a shorter treatment period (Table 2).
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Table 2: Hyperbaric Oxygen Therapy (HBOT) treatment protocols across included studies.

Authors, Year HBOT Pressure (ATA) Duration per HBOT Session Frequency of HBOT (Intervention 
Group) Total Course of Study

Walker et al., 2018 [23] 
(40 total sessions) 1.5 ATA 60minutes 5 sessions/week 12 weeks

Guggino et al., 2019 [22] 
(40 total sessions) 2.0 ATA 90minutes 5 sessions/week 90 days

Hadanny et al., 2024 [21] 
(40 total sessions) 2.0 ATA 90minutes 5 sessions/week 8 weeks

Sun et al., 2025 [20] (10 
total sessions) 1.6 ATA 90minutes 1 session/day (daily) 10 days

Quality assessment of included studies

The risk of bias across the included studies is presented in 
Figure 2. Overall, the methodological quality varied among studies. 
One study was assessed as having low risk of bias, while the 
remaining studies were judged to have either some concerns or high 
risk of bias in at least one domain. Across individual domains, the 
risk of bias was most frequently observed in the measurement of 
outcomes (D4) and selection of the reported results (D5). Concerns 
related to the randomization process (D1) were also identified in 

several studies. In contrast, most studies demonstrated relatively 
low risk of bias in deviations from intended interventions (D2) and 
missing outcome data (D3). Figure 3 illustrates the proportion of 
studies classified as low risk, some concerns, and high risk across 
each domain. A higher proportion of high risk of bias was observed 
in outcome measurement and selective reporting domains, whereas 
deviations from intended interventions and missing outcome data 
were generally assessed as low risk. Overall, these findings indicate 
variability in study quality, which should be considered when 
interpreting the pooled results.

Figure 2: Quality assessment showing risk of bias in each included study.

Figure 3: Quality assessment summary showing risk of bias of all included studies.
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Meta-analysis

Overall effect of HBOT on sleep quality (PSQI): A random-
effects meta-analysis was conducted to evaluate the overall effect of 
Hyperbaric Oxygen Therapy (HBOT) on sleep quality, as measured 
by the Pittsburgh Sleep Quality Index (PSQI). A total of four 

randomized controlled trials [20-23] comprising 243 participants 
(HBOT: n=122; control: n=121) were included in the analysis. 
The pooled results showed no statistically significant difference 
between the HBOT and control groups (mean difference, -0.03; 
95% CI, (-5.42, 5.36); p = 0.99) (Figure 4).

Figure 4: Forest plot showing the pooled effect of HBOT on sleep quality measured by PSQI.

Heterogeneity assessment: Substantial heterogeneity was 
observed in the primary analysis (I²=98%) (Figure 4), indicating 
considerable variability across the included studies. Substantial 
heterogeneity was observed across the included studies. Overall, 
the pooled evidence did not support a statistically significant 
benefit of HBOT over control in improving PSQI scores. Potential 
sources of heterogeneity were explored through sensitivity and 
subgroup analyses. Visual inspection of the forest plot suggested 
variability in both the magnitude and direction of effect estimates 
among studies.

Sensitivity analysis: Given the substantial heterogeneity 
observed in the primary analysis, a sensitivity analysis was 
performed using a leave-one-out approach. The study by Guggino 
et al. (2019) was identified as a potential source of heterogeneity 
due to its discordant effect size and direction compared with the 
other studies and was therefore excluded from the re-analysis. 
After exclusion, three randomized controlled trials comprising 
207 participants (HBOT: n=100; control: n=107) were included. 
The pooled analysis showed no statistically significant difference 
between groups (mean difference, -2.09; 95% CI, (-4.85, 0.67); p= 
0.14) (Figure 5). Heterogeneity remained high (I²=83%).

Figure 5: Forest plot of the sensitivity subgroup meta-analysis of HBOT on sleep quality measured by PSQI, stratified 
by treatment pressure (<2 ATA vs. ≥2 ATA). The analysis was performed after exclusion of Guggino et al.

Subgroup analysis by HBOT pressure: Subgroup analysis 
was performed based on HBOT pressure (<2 ATA vs. ≥2 ATA) to 
explore potential sources of heterogeneity (Figure 5). In the <2 
ATA subgroup, no statistically significant difference was observed, 

although a trend favoring HBOT was noted (mean difference, 
-3.01; 95% CI, (-6.14, –0.11); p=0.06). In the ≥2 ATA subgroup, no 
significant effect was found (mean difference, -0.23; 95% CI, (-6.14, 
0.11); p=0.83).
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Publication bias

Publication bias was assessed by visual inspection of the funnel 
plot. The distribution of studies appeared relatively symmetrical 
around the mean difference, suggesting no clear evidence of 
publication bias. Slight asymmetry was observed and may reflect 
between-study heterogeneity or differences in study characteristics 
rather than true publication bias. However, the small number of 
included studies (n=4) limits the reliability of this assessment, 
and formal statistical tests for publication bias, such as Egger’s 
regression, were not performed because fewer than 10 studies 
were included [27].

Discussion
This systematic review and meta-analysis evaluated the effect 

of Hyperbaric Oxygen Therapy (HBOT) on sleep quality measured 
by the Pittsburgh Sleep Quality Index (PSQI). The pooled analysis 
showed no statistically significant difference between HBOT 
and control groups (mean difference -0.03; 95% CI (-5.42, 5.36); 
p=0.99), indicating that current evidence did not demonstrate 
a statistically significant overall improvement in sleep quality 
with HBOT. A notable finding of this study is the substantial 
heterogeneity observed across the included trials. The high I² 
value (98%) suggests considerable variability in effect estimates, 
which may be attributed to differences in study populations, HBOT 
protocols (e.g., pressure, session frequency, and duration), and 
baseline sleep characteristics. This heterogeneity limits the inter-
pretability of the pooled effect and highlights the need for more 
standardized study designs. Sensitivity analysis excluding one 
potentially influential study reduced heterogeneity (I²= 83%) and 
slightly shifted the pooled estimate (mean difference -2.09; 95% 
CI (-4.85, 0.67); p=0.14), although the effect remained statistically 
non-significant. 

This finding suggests that individual studies may 
disproportionately influence the overall estimate but do not alter 
the overall conclusion. Subgroup analysis based on HBOT pressure 
(<2 ATA vs. ≥2 ATA) did not demonstrate a significant difference 
between sub-groups (I²=52.8%). Although a non-significant trend 
toward improved PSQI scores was observed in the <2 ATA subgroup 
(mean difference -3.01; 95% CI (-6.14, 0.11); p=0.06), no effect was 
observed in the ≥2 ATA subgroup (mean difference -0.23; 95% 
CI (-2.30,1.84); p=0.83). These findings suggest that treatment 
pressure may not be a major determinant of HBOT efficacy for 
sleep outcomes, although the limited number of studies restricts 
definitive conclusions. The absence of a significant effect contrasts 
with several theoretical and physiological mechanisms proposed 
for HBOT. Previous studies have suggested that HBOT may 
influence pathways relevant to sleep regulation through enhanced 
cerebral oxygenation, modulation of neuroinflammatory processes, 
reduction of oxidative stress, and improvement of mitochondrial 
function and tissue repair [2, 13-16,18,19,29]. At the molecular 
level, these effects may involve modulation of inflammatory 
mediators and cytokine-related signaling pathways implicated in 
sleep disturbance, including IL-6 and TNF-α, as well as oxidative 

stress signaling pathways that influence neuronal function, immune 
activation, and recovery processes [2,5,9,18,19]. 

HBOT has also been associated with mitochondrial biogenesis 
and metabolic regulation through pathways such as SIRT-1/PGC-
1α, which may support neuroplasticity and functional recovery in 
selected clinical conditions [18,30]. Such bio-logical effects may 
theoretically contribute to improved sleep quality, particularly 
in individuals with inflammation-related, neurological, or post-
infectious conditions [5,9]. However, these mechanistic effects may 
not necessarily translate into measurable improvements in PSQI 
scores, especially in clinically heterogeneous populations, in studies 
with variable HBOT protocols, or in participants without clearly 
defined baseline sleep disorders [4]. Recent studies have further 
explored the role of HBOT in sleep-related conditions. A recent 
analysis reported that HBOT may improve sleep quality across 
diverse patient populations, supporting its potential role beyond 
disease-specific contexts [31]. In patients with chronic insomnia, 
particularly under hypoxic conditions such as high altitude, HBOT 
has been associated with significant improvements in PSQI and 
related sleep parameters [20].

Additionally, emerging evidence suggests that HBOT may 
influence sleep-disordered breathing through improved tissue 
oxygenation and modulation of respiratory physiology [32]. 
Ongoing research, including a recently published protocol for a 
systematic review and meta-analysis in post-stroke insomnia, 
further reflects the growing interest in this area and the need for 
more robust evidence [33]. These findings provide additional 
biological and clinical context for the potential effects of HBOT 
on sleep; however, variability in patient populations, underlying 
pathophysiology, and treatment protocols may contribute to 
the inconsistent results observed in the present me-ta-analysis. 
Regarding publication bias, visual inspection of the funnel plot 
suggested no clear asymmetry. However, given the small number 
of included studies (n=4), the reliability of this assessment remains 
limited [25,27]. Several limitations should be acknowledged. First, 
the small number of included studies reduces statistical power and 
limits the ability to detect small but clinically meaningful effects. 

Second, substantial heterogeneity across studies complicates 
interpretation of the pooled estimates. Third, variations in HBOT 
protocols and participant characteristics may have contributed 
to inconsistent findings. Finally, reliance on PSQI as the primary 
outcome may not fully capture objective changes in sleep 
architecture, which are more appropriately assessed using 
standardized physiological measures such as polysomnography 
[24,34]. Despite these limitations, this study provides a structured 
synthesis of the current evidence on HBOT and sleep quality. The 
findings suggest that HBOT does not confer a significant benefit on 
PSQI outcomes under current clinical conditions. Future research 
should focus on well-designed randomized controlled trials with 
standardized HBOT protocols, stratification by baseline sleep 
status, and inclusion of objective sleep measures to better elucidate 
potential therapeutic effects.
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Conclusion
This meta-analysis found no statistically significant effect of 

Hyperbaric Oxygen Therapy (HBOT) on sleep quality as measured 
by the Pittsburgh Sleep Quality Index (PSQI). The pooled evidence 
does not demonstrate a statistically significant overall improvement 
in subjective sleep outcomes with HBOT under current clinical 
conditions, although the findings should be interpreted cautiously 
because of substantial between-study heterogeneity. Substantial 
heterogeneity across studies and the limited number of available 
trials restrict the strength of these conclusions. Subgroup and 
sensitivity analyses did not identify a consistent modifying 
effect of treatment pressure or individual studies on the overall 
outcome. Further well-designed randomized controlled trials with 
standardized HBOT protocols and objective sleep assessments are 
needed to clarify the potential role of HBOT in sleep modulation.
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