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Abstract — Sleep-disordered breathing (SDB) represents a spectrum of respiratory disturbances occurring during sleep,
including obstructive sleep apnea, central sleep apnea, and hypoventilation syndromes. These conditions are associated with
repeated episodes of airflow limitation, oxygen desaturation, and sleep fragmentation, significantly impairing cardiovascular,
neurological, and metabolic health. Sleep-disordered breathing has become a major global health concern due to its high
prevalence and strong association with chronic conditions such as hypertension, cardiac arrhythmias, obesity, and metabolic
syndrome. This cross-sectional analytical study examines contemporary diagnostic approaches and therapeutic strategies
used in the management of SDB among 226 patients. Polysomnography remains the gold standard diagnostic method,
although home-based sleep monitoring technologies and wearable diagnostic devices are increasingly used. Continuous
positive airway pressure therapy demonstrated the most effective treatment outcomes (F=7.45, p=0.001) in patients with
moderate to severe obstructive sleep apnea. Behavioural therapy interventions, weight management programmes, and
surgical interventions also contributed to improved clinical outcomes in selected patient groups.
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1. Introduction

Sleep-disordered  breathing (SDB) encompasses
obstructive sleep apnea, central sleep apnea, and sleep-
related hypoventilation disorders, characterised by repeated
episodes of apnea or hypopnea during sleep leading to
fragmented sleep architecture and impaired oxygenation.
Over recent decades, SDB has emerged as a significant
global health concern due to its high prevalence and
association with various chronic health conditions
(Thurnheer, 2011). Untreated obstructive sleep apnea has
been associated with increased risk of cardiovascular
diseases, metabolic disorders, and neurocognitive
impairment (Foldvary-Schaefer and Waters, 2017).

Polysomnography is widely regarded as the gold
standard diagnostic method for identifying sleep-related
breathing disorders (Abad and Guilleminault, 2003).
Home-based sleep testing systems allow patients to
undergo simplified sleep monitoring in their own homes,
improving access to diagnostic services (Bruyneel and
Ninane, 2014). Recent technological advancements have
introduced innovative diagnostic tools such as wearable
sleep monitoring devices, digital respiratory sensors, and
Al-based sleep analysis systems with the potential to
improve early detection and monitoring of SDB (Pinilla et
al., 2025).
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Continuous positive airway pressure (CPAP) therapy
remains the most widely used treatment for moderate to
severe obstructive sleep apnea (Pack, 2006). Al and digital
health systems may assist clinicians in analysing sleep data
and identifying patterns associated with SDB (Devi et al.,
2025; Shanthi et al., 2025; Catherine et al., 2025). Lifestyle
factors such as obesity, sedentary behaviour, occupational
stress, and social determinants contribute to sleep
disturbances and respiratory disorders during sleep (Ashifa,
2021; Gayathri et al., 2025; Ranganathan et al., 2024; Elkin
et al., 2025). Patient empowerment through educational
strategies improves long-term CPAP adherence and sleep
health outcomes (Vettriselvan et al., 2026). Mental health
literacy and self-leadership skills support patients in
managing the psychological and behavioural dimensions of
sleep disorders (Mustafa et al., 2026; Zahoor et al., 2025).

2. Review of Literature

Abad and Guilleminault (2003) provided an overview
of sleep disorders and highlighted the importance of
recognising SDB as a major contributor to daytime fatigue
and cardiovascular complications. Thurnheer (2011)
emphasised the importance of systematic diagnostic
approaches for identifying SDB. Randerath et al. (2018)
examined the challenges and perspectives in obstructive
sleep apnea, confirming the multi-factorial pathophysiology
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involving anatomical, neuromuscular, and physiological
factors contributing to airway collapse.

Linz et al. (2018) examined the clinical implications
of SDB in cardiology and reported strong associations
between sleep apnea and cardiovascular morbidity. Mehra
et al. (2022) demonstrated that repeated episodes of
hypoxia during sleep may trigger abnormal cardiac
electrical activity. CPAP therapy has been widely
recognised as the most effective treatment for OSA (Pack,
2006). Haynes (2005) highlighted the role of behavioural
interventions in improving sleep quality and treatment
adherence. Pinilla et al. (2025) examined new diagnostic
modalities including wearable sleep monitoring devices and
digital respiratory sensors.

Al and digital health technologies may further
enhance sleep disorder diagnosis by analysing large
datasets obtained from sleep monitoring systems (Devi et
al., 2025; Shanthi et al., 2025). Machine learning platforms
for healthcare marketing and patient engagement also
support SDB awareness programmes (Swadhi et al., 2025;
Jenifer et al., 2025). Strategic collaborations in medical
innovation accelerate development of advanced sleep
monitoring and diagnostic technologies (Vijayalakshmi et
al., 2025). Rehabilitation robotics and motion-controlled
wearable technologies present emerging opportunities for
physiological monitoring in sleep medicine (Venice et al.,
2026). Occupational stress and work-life integration
challenges significantly affect sleep quality and SDB
prevalence among working populations (Gayathri et al.,
2025; Vettriselvan et al., 2025). Community health and
social determinants frameworks are essential for addressing
the structural drivers of sleep-disordered breathing (Ashifa,
2021; Kariveliparambil et al., 2026).

3. Objectives

® To examine the prevalence and severity distribution of
sleep-disordered breathing among patients presenting to
sleep medicine clinics.

® To evaluate the effectiveness of different treatment
modalities including CPAP therapy, behavioural
therapy, pharmacological treatment, and surgical
intervention.

® To identify key predictors of improved -clinical
outcomes in SDB management.

® To propose clinical practice and healthcare policy
recommendations for strengthening sleep medicine
services.

4. Methodology

A cross-sectional analytical research design was
employed to examine diagnostic patterns, clinical
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characteristics, and treatment outcomes among 226 adult
patients aged 18-70 years presenting with symptoms
suggestive of SDB. The primary diagnostic tool was
overnight  polysomnography, = measuring  multiple
physiological parameters including airflow, respiratory
effort, oxygen saturation, electroencephalographic activity,
and heart rate during sleep (Abad and Guilleminault, 2003).

Home sleep apnea testing devices were used for
selected patients (Bruyneel and Ninane, 2014). Severity
was assessed using the Apnea-Hypopnea Index (AHI).
Treatment approaches included CPAP therapy, behavioural
therapy interventions, pharmacological treatments, and
surgical interventions. Statistical analysis used descriptive
statistics, ANOVA, and regression modelling at p<0.05.
Ethical approval was obtained with informed consent from
all participants.

5. Results and Discussion

Table 1: Demographic Characteristics of Participants

(N =226)

Variable Category Frequency OC R
(%)
Age Group 18-30 years 36 15.9
31-50 years 104 46.0
51-70 years 86 38.1
Gender Male 134 59.3
Female 92 40.7

Table 2: Severity of Sleep-Disordered Breathing (AHI-Based)

Severity Category | Number of Patients | Percentage (%)
Mild SDB 78 345
Moderate SDB 92 40.7
Severe SDB 56 24.8

Table 3: Treatment Modalities Used

Treatment Type Number of Patients | Percentage (%)
CPAP therapy 102 45.1
Behavioural therapy 54 23.9
Pharmacological 1 142
treatment
Surgical intervention 38 16.8
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Table 4: ANOVA Analysis — Treatment Outcome

Improvement
Mean
Tr?tllzent Improvement F-value p-value
P Score
CPAP therapy 3.82 7.45 0.001
Behavioural
therapy 3.21 5.32 0.004
Pharmacological
therapy 2.94 4.18 0.008
Surgical therapy 3.48 6.12 0.003

CPAP therapy demonstrated the highest improvement
scores (F=7.45, p=0.001), confirming its position as the
cornerstone of treatment for moderate to severe obstructive
sleep apnea (Pack, 2006).

SDB was most prevalent among middle-aged adults,
consistent with previous epidemiological studies indicating
that prevalence of OSA increases with age (Randerath et al.,
2018). Behavioural therapy interventions such as weight
management, sleep hygiene improvement, and positional
therapy also contributed to improved treatment outcomes,
consistent with Haynes (2005). Advances in wearable sleep
monitoring devices and digital respiratory sensors allow
clinicians to monitor sleep patterns and respiratory function
more efficiently (Pinilla et al., 2025). Al and digital health
technologies may further enhance sleep disorder diagnosis
(Devi et al., 2025; Shanthi et al., 2025). Social determinants
of health and occupational stress significantly affect sleep
health and SDB prevalence, underscoring the importance of
addressing structural determinants alongside clinical
interventions (Ashifa, 2021; Gayathri et al., 2025).

6. Conclusion

Sleep-disordered breathing represents a complex
group of respiratory disturbances that occur during sleep
and significantly affect physiological functioning and
overall health outcomes. CPAP therapy remains the
cornerstone of treatment for SDB, with patients receiving
CPAP therapy experiencing the greatest improvement in
AHI scores, oxygen saturation levels, and daytime alertness.
Behavioural therapy interventions, surgical approaches, and
emerging diagnostic technologies including wearable
monitoring devices and Al-based systems all contribute to
improved outcomes. Integrated diagnostic approaches,
evidence-based therapeutic interventions, and technological
innovations in sleep medicine are essential for improving
clinical outcomes in patients with sleep-disordered
breathing.
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