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

related breathing disorder characterized by recurrent upper airway obstruction 

during sleep, leading to arousal and reduced arterial oxygen saturation. This study 

compared patients with an apnea index <5 and >5 among individuals with moderate-

to-severe OSA (AHI >15). 

 Materials & Methods:  This cross-sectional study was conducted at Imam Khomeini 

Hospital Sleep Laboratory in Tehran, Iran, between 2023 and 2024. Demographic and 

clinical characteristics of all the patients were recorded. Sleep-related variables 

included excessive daytime sleepiness assessed using the Epworth Sleepiness Scale, 

snoring, oxygen desaturation index (ODI), apnea index, apnea hypopnea index (AHI), 

and the duration of nocturnal oxygen saturation below 90%. Prescribed treatments, 

including medication, surgery, continuous positive airway pressure (CPAP), or bilevel 

positive airway pressure (BiPAP), treatment adherence, and the duration of device use 

were also assessed. Data were analyzed using SPSS version 22. 

Results:  Among 112 patients, 52.7% were female and 47.3% were male, with a mean 

age of 51±13.4 years. Overall, 32.1% had hypertension. The mean BMI was 

31.84±7.55, mean neck circumference was 40.83 cm, mean ODI was 36.1, mean 

Epworth Sleepiness Scale score was 11.98±5, and mean AHI was 43.14±31.96. BMI 

and neck circumference were lower in women, whereas ODI was higher in women. 

Among 28 patients who received a device, 15 had an apnea index <5 and 13 had an 

index >5. All patients in the <5 group used the device for >4 hours, compared with 12 

patients in the >5 group. 

Conclusion:  Our findings indicate that addressing barriers to obtaining and using 

treatment devices may improve treatment adherence. Although a considerable 

number of patients did not obtain the prescribed device, adherence among those who 

did was generally favorable, with most patients using the device for at least 4 hours 

per night. 
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1. Introduction 
Breathing and sleep are both fundamental to human 

survival. On average, approximately one‑third of life is 

spent sleeping, during which physiological changes may 

predispose individuals to various sleep disorders (1). 

Obstructive sleep apnea is one of the most common sleep 

-related breathing disorders. It is estimated to affect 

approximately 4% of men and 2% of women in the general 

population (2). OSA results from recurrent upper airway 

obstruction during sleep and is associated with intermittent 

hypoxemia and sleep fragmentation (2).  Common clinical 

manifestations of OSA include obesity, excessive daytime 

sleepiness, loud snoring, and a range of neurocognitive  

 

and psychological impairments (3). The prevalence of 

OSA increases with age and is higher among individuals 

with obesity (3). In adults, apnea is defined as complete 

cessation of airflow for at least 10 seconds, accompanied 

by a ≥90% reduction in airflow from baseline. Complete 

upper airway collapse results in apnea, whereas partial 

obstruction leads to hypopnea (4).  

OSA is characterized by persistent respiratory effort 

during sleep, which can be identified by paradoxical 

thoracoabdominal movements using thoracic and 

abdominal respiratory inductance plethysmography (5). 
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The average number of apneas and hypopneas per hour of 

sleep, known as the Apnea–Hypopnea Index (AHI), is 

widely used to determine disease severity (6). 

Polysomnography (PSG) is used to diagnose OSA (7). 

Classic clinical features include snoring and excessive 

daytime sleepiness; however, Clinical manifestations are 

often heterogeneous, and some patients with moderate to 

severe OSA may show few symptoms. 

Given the heterogeneity and complexity of OSA, AHI 

alone may be insufficient for comprehensive patient 

classification (8). Increasing evidence suggests that OSA 

consists of distinct phenotypes and endotypes influenced 

by multiple anatomical and non‑anatomical factors. 

Identification of clinically relevant phenotypes may 

facilitate personalized, mechanism‑based treatment and 

improve long‑term adherence to therapy, particularly 

continuous positive airway pressure (CPAP) (9).   
CPAP therapy, the mainstay non‑invasive treatment for 

OSA, delivers positive airway pressure to prevent upper 

airway collapse during sleep. Despite its proven efficacy, 

patient acceptance and long‑term adherence remain 

suboptimal, with reported adherence rates of 

approximately 50% (10). OSA leads to decreased arterial 

oxygen saturation or arousal, after which respiratory status 

returns to normal by increasing the breathing amplitude 

and depth of respiration (11).  Prior studies have identified 

several predictors of CPAP compliance, including BMI, 

AHI, Epworth Sleepiness Scale (ESS) score, sex, and age. 

(10, 14-15). Therefore, the present study aimed to evaluate 

clinical phenotypes and treatment compliance in patients 

with OSA and AHI >15, stratified by apnea index (<5 vs 

≥5). 

2. Materials and Methods 
2.1 Study Design and Population 

This cross‑sectional study was conducted among patients 

diagnosed with OSA at the sleep laboratory of Imam 

Khomeini Hospital, Tehran, Iran, between 2023and 2024. 

Data were collected using a structured questionnaire and 

review of medical records. 

2.2 Inclusion and Exclusion Criteria 

The inclusion criteria were a confirmed diagnosis of 

obstructive sleep apnea based on polysomnography, an 

apnea hypopnea index (AHI) >15 events/hour, and 

provision of written informed consent. Patients were 

excluded if they had incomplete clinical or 

polysomnographic data or if follow-up was not possible. 

2.3 Sample Size and Data collection 

Patients with confirmed OSA over the preceding two years 

were included using a census sampling method. 

After obtaining informed consent, demographic and 

clinical data were recorded, including age, sex, 

menopausal status, body mass index (BMI), neck 

circumference, blood pressure status, history of smoking, 

alcohol consumption, and use of psychotropic substances. 

Sleep‑related parameters extracted from PSG included 

AHI, apnea index, oxygen desaturation index, duration of 

oxygen saturation <90%, and snoring duration. Patients 

with AHI >15 were further categorized based on apnea 

index (<5 vs ≥5). Excessive daytime sleepiness was 

assessed using the Epworth Sleepiness Scale (ESS).  
Treatment modality (medical therapy, surgery, CPAP, or 

bilevel positive airway pressure [BiPAP]), compliance 

with the recommended treatment, average nightly usage 

(hours), and duration of device use (months) were 

recorded. 

2.4 Epworth Sleepiness Scale 

The ESS is a validated self‑administered questionnaire 

consisting of eight items assessing the likelihood of dozing 

in common daily situations. Each item is scored from 0 (no 

chance of dozing) to 3 (high chance of dozing), yielding a 

total score ranging from 0 to 24. A score >10 indicates 

excessive daytime sleepiness. 

2.5 Statistical Analysis 

Quantitative variables were expressed as mean ± standard 

deviation, and qualitative variables as frequency and 

percentage. Parametric or non‑parametric tests were 

applied based on data normality. Statistical analyses were 

performed using SPSS software version 22. A p‑value 

<0.05 was considered statistically significant. 

3. Result 
A total of 112 patients were included, comprising 59 

women (52.7%) and 53 men (47.3%). The mean age was 

51 ± 13.4 years (range: 18–85 years). Nearly all 

participants (99.1%) reported no history of smoking, 

psychotropic substance use, or alcohol consumption.  The 

mean BMI was 31.84 ± 7.55 kg/m², and the mean neck 

circumference was 40.83 ± 3.38 cm (range: 34–55 cm). 

Among female participants, 85% were postmenopausal. 

According to the ESS, 69 patients (61.6%) experienced 

excessive daytime sleepiness.  The mean AHI was 31.96 ± 

43.14 events/hour (range: 6.3–159.5), and the mean ODI 

was 36.1 ± 29.88 events/hour (range: 1.3–140.6). The 

mean snoring duration during the sleep study was 308.9 ± 

249.78 (range: 9–1244). 

3.1 Apnea Index and AHI Stratification 

Among all participants, 17 patients (15.2%) had AHI 

between 5 and <15, while 95 patients (84.8%) had AHI 

>15. When categorized by apnea index, 73 patients 

(62.5%) had apnea index <5 and 39 patients (34.8%) had 

apnea index ≥5. The distribution of apnea index differed 

significantly between AHI groups (p = 0.007) (Table 1). 

3.2 Comparison of Clinical Variables 

Patients with AHI >15 had a higher mean snoring duration 

and significantly higher ODI and duration of oxygen 

saturation <90% than patients with AHI 5–<15. No 

significant differences were observed in ESS scores or 

apnea‑to‑AHI ratio between groups (Table 2). 
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Table 1. The number and percentage of apneas below 5 by AHI group in individuals with OSA . 

Apnea<5 Frequency P-value 

No 5>AHI>15 AHI>15 

 

1 (2.6%) 

38 (97.4%) 

 

 

 

 

 

 

0.007* 

Total 39 (100%) 

Yes  

16 (21.9%) 

57 (78.1%) 
5>AHI>15 AHI>15 

Total 73 (100%) 

Table 2. The mean of snoring, ODI, EP, and Apnea/AHI in two groups among OSA patients . 

Variable 5>AHI>15 AHI>15 P-value 

 Mean (SD) Mean (SD)  

Snoring 
187.11 

(209.88) 

329.69 

(251.06) 
0.23 

ODI 
9.44 

(6.19) 

40.86 

(29.94) 
0.01* 

EP 
11.71 

(5.59) 

12.03 

(4.92) 
0.82 

Apnea/AHI 
0.62 

(0.13) 

0.28 

(1.44) 
0.14 

O2Sat<90% 
3.84 

(5.7) 

14.77 

(16.77) 

0.01* 

 

3.3 Treatment Recommendations and Compliance 

Of the 112 patients, 61 (54.5%) were recommended 

positive airway pressure therapy (CPAP or BiPAP), 8 

(7.1%) were advised surgical or pharmacological 

treatment, and 9 patients did not receive treatment 

recommendations. Among those advised to use 

CPAP/BiPAP, only 28 patients (45.9%) obtained the  

 

 

device; financial constraints were the primary reason for 

non‑compliance (Table 3).  

All patients who obtained positive airway pressure devices 

had AHI >15.  

None of the patients with AHI between 5 and <15 received 

positive airway pressure therapy (Table 4). 

 

Table 3. The frequency and percentage of surgical compliance and instrument preparation in patients with OSA . 

Adherence To the Recommended Treatment 

  Frequency Percent 

Recommendations for surgery and medication No Yes Total 

3 

5 

8 

37.5 

62.5 

100% 

Recommended to prepare the device No Yes Total 33 

28 

61 

54.1 

45.9 

100 
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Table 4. Frequency and percentage of patients with OSA who purchased the instrument based on the AHI group. 

AHI No Yes Total 

5>AHI>15 3 (100%) 0 (0%) 3 

AHI>15 30 (51.7%) 28 (48.3%) 58 

total 30 (51.7%) 28 (48.3%) 61 

 

Among device users, 27 of 28 patients used the device for 

≥4 hours per night. Additionally, 25 patients (89.2%) 

continued therapy for more than three months. Patients 

with an AHI <5 demonstrated slightly better long‑term 

adherence, with all using the device ≥4 hours per night and 

the majority continuing therapy beyond three months. 

A significant association was observed between ESS score 

and AHI (Figure 1). 
 

 
Figure 1. Relationship between Ep and AHI. (Prepared by Authors, 2026). 

 

4. Discussion 
Obstructive sleep apnea is the most common sleep-

disordered breathing disorder, characterized by repeated 

obstruction of the upper airways (pharynx) during sleep, 

which can lead to decreased arterial oxygen saturation or 

arousal, after which respiratory status returns to normal by 

increasing breathing amplitude and depth (11). Therefore, 

this study aimed to evaluate the phenotype in patients 

suffering from obstructive sleep apnea with AHI> 15. The 

study consisted of 59 females and 53 males (112 patients). 

Pelosi et al. Also studied 138 patients consisting of 54.4% 

male and 45.6% female (12). In the Ernas study, the 

proportion was 54.8% male and 45.2% female (13). 

Previous studies have reported that the prevalence of the 

disease varies by sex, and the Male/Female ratio has been 

3.1 to 5.1 and even 8.1 to 10.1 (14). In our study, the gender 

percentage differed from some studies, but the higher 

percentage of women in this study may be due to the 

choice of patients in the sleep clinic. 

 

In the present study, the mean age of the patients was 

51±13.4 years. Pelosi et al reported a mean age of 58 ± 11 

years (12), while a study by Ernas et al reported a mean 

age of 54.7 (13). In 2012, Dipoosu et al. conducted a study 

on 488 people with a mean age of 53 ± 11 (15). 

The mean age obtained in our study was similar to that in 

other studies. Furthermore, 99.1% of the patients in this 

study had no history of smoking or psychotropic substance 

use. Olayemi et al. (16) and Ernas et al. (13) reported that 

8% and 16.6% of patients had a history of smoking, 

respectively, which may be due to cultural issues. In this 

study, 32.1% of OSA patients had a history of HTN. Ernas 

et al, reported a history of HTN in 30.6% of subjects (13). 

Another study reported HTN in 23.5% (16), which was 

similar to this study. 

The mean BMI of patients in the present study was 31.84 

± 7.55. In other studies, BMI was reported as 33.1 ± 6 (12), 

28.2 ± 5 (13) and 30.2 ± 5 (14). However, some studies 



Nooshin Jalili et al. 217 

       Volume 34, May & June 2026            Journal of Advances in Medical and Biomedical Research 

reported BMI above 42.6 (17) and below 23.9 (16). BMI 

in this study was higher in women than in men (34 to 29.3), 

which was similar to the results of other studies. In one 

study, women had a BMI of 31.39 ± 7.12 versus 29.82 in 

men (P> 0.001) (13). The mean neck circumference of 

patients in the present study was 40.83. In other studies, 

similar results were reported where the mean neck 

circumference of patients was reported to be 42.4 ±3.4 (17) 

and 43.9 (13); these findings are similar to this study. In 

comparison between men and women, the BMI and neck 

circumference of women were lower than those of men. 

The mean ODI in the present study was 36.1, which was 

higher in women than in men. In another study, women 

experienced a more severe ODI. In one study, the mean 

ODI in men and women was reported as 8.6 and 4.7, 

respectively, which showed a statistically significant 

difference (P = 0.001) (18). The mean EP worth Scale in 

the present study was 11.98 ± 5, which was similar to 

Kim's study with EP of 5.6±5  (19). The mean AHI of 

patients was 43.14±31.96 in the current study. In other 

studies, AHI was reported to be 45.5 ± 26.56 (12) and 38.4 

(20), which were similar to the results obtained in our 

study. In another study, AHI was reported in men and 

women at 7.7 ± 5.2l and 10.4 ± 9.5 (P <0.001), which 

differed from our results, but like the results of our study, 

AHI was more commonly reported in men (13). 

Among 112 patients, 61 were recommended to use 

positive airway pressure, of which 28 (45.9%) provided 

the instrument, and 27 (96.4%) of the 28 patients who 

provided the instrument used the instrument for at least 4 

hours at night, and 25 patients (89.2%) continued to use the 

instrument for more than 3 months. Of the 28 patients who 

provided the instrument and all had AHI above 15, 15 had 

apnea below 5 and 13 had apnea above 5. Of the 15 people 

with apnea less than 5, all used the instrument for more 

than 4 hours, and 14 people continued its use after 3 

months. The results of a study also showed that 81% of 

people used CPAP for at least 2 hours and 70% for more 

than 4 hours (21). Another study comprising 69 patients 

diagnosed with OSA by polysomnography between 2002 

and 2007 reported that 41 patients (59.4%) were satisfied 

with positive airway pressure (PAP) therapy after 1 month, 

while 34.7% continued using PAP for more than 3 months. 

(19). The results of another study showed that 46% of 

patients treated with continuous positive airway pressure 

(CPAP) continued to use the device for at least 4 hours per 

night, while at least 70% continued its use at night (22). 

Another study reported that 34.7% of patients continued 

treatment for more than 3 months (20). Comparison of 

these findings suggests that device adherence among our 

patients was comparable to that reported in previous 

studies. In this study, compliance was compared based on 

age, BMI, AHI, smoking, and alcohol consumption. AHI 

was 47.6 in the group with good compliance and 40.52 in 

the group with low compliance (P = 0.2). Also, a negative 

relationship between ESS and night time use has been 

observed, and the type of mask does not affect compliance 

(12).  

Another study was performed to identify the risk factors 

for treatment failure and lack of compliance in patients 

with the sleep apnea/hypopnea syndrome (SAHS) treated 

by CPAP, where 131 of 949 identified patients underwent 

follow-up, and compliance was at least 4 hours per night 

in 70% of the nights, of which 48 patients did not have 

CPAP treatment compliance. In aforementioned study, 

low AHI was identified as a risk factor for lack of 

compliance (P = 0.004), but no relationship was found 

between compliance and other factors such as age, Oxygen 

saturation (O2Sat), sex, alcohol use, and ESS (17). Most 

studies in Europe have reported 46-80% compliance (22). 

Some other studies have emphasized the lack of 

association between primary AHI and compliance (23) 

and also noted that improvement in sleep quality at the start 

of CPAP treatment was the most important predictor of its 

use. Regular follow-up and effective interventions also 

increased compliance  (24). Conversely, some studies have 

reported a positive effect of AHI on compliance (25). 

5. Conclusion 
This study demonstrates that phenotype-based 

classification enhances the clinical utility of CPAP therapy 

in patients with moderate to severe OSA. Among patients 

with AHI >15, those with greater hypoxic burden and 

lower apnea index exhibited higher adherence to positive 

airway pressure therapy, both in nightly usage and 

long‑term continuation. 

These findings reinforce the limitation of relying solely on 

AHI to guide treatment decisions and highlight the 

importance of incorporating apnea index and 

hypoxemia‑related parameters into routine clinical 

assessment. A phenotype‑driven approach may improve 

patient selection for CPAP therapy, optimize resource 

allocation, and ultimately enhance adherence and clinical 

outcomes. Future studies with larger cohorts and 

longitudinal follow-up are warranted to validate these 

findings and to further refine phenotype‑guided treatment 

algorithms. Integrating simple polysomnographic markers 

into personalized OSA management holds promise for 

improving both patient experience and therapeutic 

effectiveness. 
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