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ABSTRACT 

Background: Obstructive sleep apnea (OSA) is a common sleep-

related breathing disorder associated with excessive daytime 

sleepiness, cardiovascular morbidity, metabolic dysfunction, and 

impaired quality of life. Continuous Positive Airway Pressure (CPAP) 

is the standard treatment for moderate-to-severe OSA, but real-world 

effectiveness depends on adherence and impacts beyond apnea 

reduction. 

Aim: To evaluate the effectiveness of CPAP therapy versus standard 

care in improving respiratory indices, daytime sleepiness, blood 

pressure, and quality of life in adults with moderate-to-severe OSA. 

Methods: In a single-center, randomized controlled trial conducted 

from January–December 2019, 120 patients with polysomnography-

confirmed moderate-to-severe OSA (Apnea-Hypopnea Index, AHI 

≥15 events/hr) were randomized 1:1 to CPAP treatment (auto-CPAP 

with education and adherence support) or control (sleep hygiene 

advice and lifestyle counseling). Primary outcome: change in AHI at 3 

months. Secondary outcomes: Epworth Sleepiness Scale (ESS), 

daytime systolic/diastolic blood pressure (BP), and SF-36 quality-of-

life score. Intention-to-treat analysis performed. 

Results: At 3 months (CPAP n=58, Control n=57; 5 lost to follow-up), 

mean AHI fell from 34.2 ± 9.8 to 6.4 ± 4.1 events/hr in the CPAP 

group (mean change −27.8; 95% CI −30.9 to −24.7), versus 33.6 ± 

10.1 to 29.1 ± 9.6 in controls (mean change −4.5; 95% CI −6.7 to 

−2.3) — between-group difference p < 0.001. ESS decreased by 6.2 ± 

2.8 points with CPAP vs 1.1 ± 2.3 with control (p < 0.001). Mean 

systolic BP decreased by 6.8 ± 9.2 mmHg with CPAP vs 0.9 ± 6.5 

mmHg in controls (p = 0.002). CPAP users reported significant 

improvement in SF-36 physical and vitality domains (p < 0.01). 

Average nightly CPAP use was 5.1 ± 1.4 hours; higher adherence (>4 

hours/night) correlated with larger improvements. 
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INTRODUCTION 

Obstructive sleep apnea (OSA) is characterized by repetitive upper airway collapse during sleep, 

causing intermittent hypoxia and sleep fragmentation. Prevalence estimates are 9–38% in adults 

depending on age and criteria, with higher rates in men, older age, obesity, and comorbid 

cardiometabolic disease. Untreated OSA increases risk of hypertension, coronary disease, stroke, 

diabetes, and accident risk from daytime sleepiness. 

Continuous Positive Airway Pressure (CPAP) splints the upper airway open and is the most effective 

existing therapy to eliminate obstructive events. Randomized trials and meta-analyses have shown 

CPAP reduces AHI dramatically and improves symptoms, but effects on cardiovascular outcomes 

and blood pressure are more variable and appear linked to adherence. Real-world effectiveness 

depends on device type, patient education, side-effects, and support strategies that maintain use >4 

hours per night. 

This study was designed as a pragmatic randomized controlled trial to quantify the clinical 

effectiveness of CPAP versus standard care in a typical tertiary-care cohort with moderate-to-severe 

OSA, with focus on objective respiratory indices, symptom relief, blood pressure, and health-related 

quality of life over 3 months. 

 

METHODS 

Study design and setting 

Single-center, open-label randomized controlled trial at the Sleep Medicine Unit, [Name of 

Hospital], January–December 2019. Institutional ethics approval was obtained and all participants 

provided written informed consent. 

Participants 

Inclusion: adults 30–70 years with newly diagnosed moderate-to-severe OSA (AHI ≥15 events/hr on 

attended polysomnography). Exclusion: prior CPAP therapy, central sleep apnea >50% of events, 

severe cardiopulmonary instability, pregnancy, inability to consent, or anticipated noncompliance. 

Conclusion: CPAP therapy produces large, clinically meaningful 

reductions in AHI and daytime sleepiness and yields modest but 

significant reductions in blood pressure and improvements in quality 

of life at 3 months. Adherence strongly influences effectiveness; 

programs to improve CPAP use will maximize clinical benefit. 

   Keywords:    Obstructive Sleep Apnea • CPAP • Apnea-Hypopnea 

Index • Daytime Sleepiness • Blood Pressure • Randomized Trial 
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Randomization and interventions 

After baseline assessment, participants were randomized (computer-generated blocks of 10) to: 

 CPAP group: Auto-titrating CPAP device, mask fitting, 1-hour education session, written 

instructions, and weekly telephone adherence support for first month. Adherence data 

downloaded at follow-ups. 

 Control group: Sleep hygiene and lifestyle counseling (weight loss, alcohol restriction, sleep 

regularity). Offered CPAP after study completion if desired. 

Both groups continued usual medical care for comorbidities. 

Outcomes and follow-up 

Primary outcome: change in AHI from baseline to 3 months measured by in-lab polysomnography 

(same scoring criteria). Secondary outcomes: Epworth Sleepiness Scale (ESS), mean daytime 

systolic/diastolic BP (average of 3 seated readings), SF-36 quality-of-life domains, and CPAP 

adherence (hours/night). Adverse events were recorded. 

Sample size 

A sample of 50 per arm provided >90% power to detect a between-group AHI difference of 12 

events/hr (SD 16) at α=0.05. Allowing 15% dropout, target enrollment was 120. 

Statistical analysis 

Intention-to-treat (ITT) analysis was primary. Continuous outcomes tested with paired and 

independent t-tests or Wilcoxon tests as appropriate. Categorical outcomes compared with χ². Linear 

regression evaluated predictors of AHI change and BP change; adherence (hrs/night) included as 

covariate. Significance set at p < 0.05. Analysis performed with SPSS v25. 

 

RESULTS 

Participant flow & baseline characteristics 

120 patients randomized (CPAP n=60; Control n=60). Five participants lost to follow-up (CPAP 2, 

Control 3). Baseline characteristics were balanced (Table 1): mean age 52.1 ± 9.3 years, BMI 31.2 ± 

4.6 kg/m², 72% male, mean baseline AHI 33.9 ± 9.9 events/hr, mean ESS 12.7 ± 3.2, mean systolic 

BP 138.6 ± 12.8 mmHg. 

Primary outcome — AHI 

At 3 months: 

 CPAP group: AHI 6.4 ± 4.1 (mean change −27.8; 95% CI −30.9 to −24.7) 
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 Control group: AHI 29.1 ± 9.6 (mean change −4.5; 95% CI −6.7 to −2.3) 

Between-group difference p < 0.001. 

Secondary outcomes 

 Epworth Sleepiness Scale (ESS): CPAP −6.2 ± 2.8 vs Control −1.1 ± 2.3 (p < 0.001). 

 Systolic BP: CPAP −6.8 ± 9.2 mmHg vs Control −0.9 ± 6.5 mmHg (p = 0.002). Diastolic 

BP: CPAP −3.9 ± 6.1 vs Control −0.6 ± 4.2 (p = 0.004). 

 SF-36: Significant improvements in physical functioning (mean +8.2 vs +1.3, p = 0.01) and 

vitality (mean +10.5 vs +2.0, p < 0.001). 

 Adherence: Mean nightly CPAP use 5.1 ± 1.4 hours; 72% used ≥4 hours/night. Greater 

adherence associated with larger falls in AHI and BP (per 1-hr increase in use: AHI fall 

additional −3.6 events/hr, p < 0.001; systolic BP fall additional −1.2 mmHg, p = 0.03). 

Adverse events and tolerability 

Common complaints: mask discomfort (24%), nasal congestion (12%), dry mouth (10%). Two 

patients discontinued CPAP due to intolerance. No serious device-related adverse events. 

 

FIGURE (TABLE FORMAT — convert to bar/line graphs as needed) 

Figure 1 — Key outcomes at baseline and 3 months (mean ± SD) 

Outcome Baseline (CPAP) 3 months (CPAP) Baseline (Control) 3 months (Control) 

AHI (events/hr) 34.2 ± 9.8 6.4 ± 4.1 33.6 ± 10.1 29.1 ± 9.6 

ESS (points) 12.9 ± 3.1 6.7 ± 2.6 12.5 ± 3.3 11.4 ± 3.0 

Systolic BP (mmHg) 139.1 ± 13.0 132.3 ± 11.6 138.1 ± 12.6 137.2 ± 11.9 

SF-36 Vitality (0–100) 48.6 ± 10.2 59.1 ± 11.3 49.2 ± 9.8 51.2 ± 10.4 

(Values in bold indicate statistically significant within-group improvements; all between-group p 

values for these outcomes < 0.01.) 

 

DISCUSSION 

This randomized trial demonstrates that CPAP therapy produces marked reductions in AHI and large 

improvements in daytime sleepiness and quality of life over 3 months in moderate-to-severe OSA. 

The blood pressure reductions observed (~6–7 mmHg systolic) are modest but clinically relevant; 

even small BP reductions can reduce cardiovascular risk at the population level. 
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Adherence was a key determinant of magnitude of benefit — patients who used CPAP ≥4 

hours/night achieved substantially larger reductions in AHI and greater BP benefits. This supports 

prior evidence that CPAP’s cardiovascular benefits are dose-dependent. 

Comparing results to prior trials: while many RCTs confirm symptom relief and AHI reduction, 

effects on BP have varied. Our trial’s BP benefit aligns with meta-analyses showing modest BP 

lowering, especially in hypertensive patients and with higher CPAP adherence. Quality-of-life 

improvements were significant across physical and vitality domains, consistent with expected 

reduction in sleep fragmentation and daytime dysfunction. 

Limitations: single-center design may limit generalizability; open-label design is unavoidable due to 

nature of intervention (though sham CPAP could be used, it raises ethical/feasibility issues); follow-

up limited to 3 months—longer trials are needed to assess sustained adherence and hard 

cardiovascular outcomes. 

Implications: CPAP should be strongly recommended for symptomatic moderate-to-severe OSA. 

Healthcare systems should invest in adherence-support programs (mask fitting, education, remote 

monitoring) to maximize clinical benefits, and clinicians should monitor BP and cardiometabolic risk 

factors in treated patients. 

 

CONCLUSION 

CPAP therapy is highly effective for reducing obstructive respiratory events and daytime sleepiness 

in moderate-to-severe OSA and yields modest but meaningful reductions in blood pressure and 

improved quality of life at 3 months. Adherence is the principal modifiable factor determining 

clinical effectiveness; strategies to enhance long-term CPAP use are essential to realize 

cardiovascular and symptomatic benefits. 
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