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Abstract 

Background: Obstructive Sleep Apnoea (OSA) is a common sleep-related breathing disorder characterized by repetitive upper airway obstructions, 
often associated with comorbidities like obesity, diabetes mellitus, and cardiovascular diseases. The prevalence of OSA is increasing worldwide, yet 
data from Sri Lanka are limited.

Methodology: A cross-sectional descriptive study was conducted among 294 patients diagnosed with OSA at the Respiratory Unit 2, National Hospital 
Kandy, between 2015 and 2019. Data were collected retrospectively and prospectively from clinical records, questionnaires, and polysomnography 
reports. Data were analysed using chi square test. Key variables included demographics, symptoms, comorbidities, and Apnea-Hypopnea Index 
(AHI).

Results: The majority of participants were middle-aged (average age 52 years) and predominantly male (66.3%). Based on AHI, 19.04% had mild 
OSA, 45.58% moderate, and 35.38% severe. Common symptoms included snoring (94%), fatigue (69.3%), and daytime sleepiness (63%). Obesity 
was a significant risk factor, with 66.3% being overweight or obese. Hypertension (44%), diabetes mellitus (46%), and ischemic heart disease (40%) 
were the most prevalent comorbidities.

Conclusion: OSA is a prevalent condition with significant associations with obesity and cardiometabolic comorbidities. Early diagnosis and effective 
management are critical to mitigating morbidity and mortality, emphasizing the need for increased awareness and targeted interventions in high-
risk populations.
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Introduction 
OSA is the most prevalent sleep-related breathing disorder, 

characterized by repetitive episodes of obstructive apnoea’s and 
hypopneas due to the collapse of the upper airway during sleep. 
This leads to significant nocturnal hypoxemia, resulting in cardio-
respiratory and neurological imbalances. Hallmark symptoms in-
clude disruptive snoring, excessive daytime sleepiness (EDS), and 
recurrent partial or complete pharyngeal obstructions. Although 
OSA affects individuals across all age groups and genders, it is more 
commonly observed in elderly males, with an estimated prevalence  

 
of approximately 15% in men and 5% in women, as reported in ex-
isting studies [1,2].

Globally, Obstructive Sleep Apnoea (OSA) affects an estimated 
936 million individuals with mild to severe disease, including 425 
million with moderate to severe forms [3]. The prevalence of OSA 
demonstrates notable variation across racial and geographical pop-
ulations. For instance, younger Black Americans under 35 years ex-
hibit higher rates of OSA compared to their White American coun-
terparts, independent of body weight [4,5]. The prevalence of OSA 
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in Asia is similar to that in the United States, despite lower rates 
of obesity [6]. These findings underscore the need for tailored ap-
proaches to OSA diagnosis and management across diverse popu-
lations.

The prevalence appears to be increasing and may relate to the 
increasing rates of obesity or increased detection rates of OSA. In 
one study, the estimated prevalence of OSA between 1990 and 2010 
increased from 11 to 14 percent in adult males and from 4 to 5 per-
cent in adult females [2]. Another study from the United Kingdom 
also demonstrates a significant increase in the rates of OSA and 
obesity between 1994 and 2015 [7]. Several risk factors are associ-
ated with OSA which include older age, male sex, obesity, craniofa-
cial and upper airway abnormalities. Prevalence of OSA increased 
from young adulthood through the sixth to seventh decade, then 
appears to plateau [1,8,9]. OSA is approximately two to three times 
more common in males than females, although the risk appears to 
be similar once females are peri- and postmenopausal [9-11]. The 
risk of OSA correlates well with the body mass index (BMI) [11,12]. 

Less well-established risk factors including smoking [13], fam-
ily history of snoring or OSA [14]. The prevalence of OSA is also 
increased in patient with variety of medical conditions [15] in-
cluding, Obesity Hyperventilation Syndrome, Congestive Heart 
Failure, Pulmonary hypertension, Atrial fibrillation, hypertension 
and end stage renal failure, chronic lung disease including Asthma 
and Chronic obstructive pulmonary disease and Idiopathic pulmo-
nary fibrosis, stroke, pregnancy and hypothyroidism [16-18]. Most 
patients with OSA complain of daytime sleepiness, or their bed 
partner reports loud snoring, gasping, choking, snorting, or inter-
ruptions in breathing while sleeping. These symptoms are often de-
tected during the evaluation of another complaint, or during health 
maintenance or preoperative screening. Polysomnography (PSG) is 
considered the gold-standard diagnostic test for OSA. 

In Sri Lanka, data on Obstructive Sleep Apnoea (OSA) in the 
adult population remain scarce, with limited evaluation of its symp-
toms, risk factors, complications, and treatment outcomes. This lack 
of local evidence highlights a significant gap in understanding the 
burden and clinical profile of OSA within the population. To address 
this, the present study aims to explore the factors associated with 
OSA by assessing a representative sample of patients from the Re-
spiratory Disease Treatment Unit at the National Hospital, Kandy.

Methodology
Study Design and Duration

This study was conducted as a cross-sectional descriptive study 
among the patients who were referred to respiratory unit 2 Nation-
al Hospital Kandy and directly admitted to the respiratory unit with 
clinical features suggestive of OSA from January 2015 to Decem-
ber 2019. All patients who have provided consent for participation 
were enrolled for this study. Data was obtained by retrospective 
analysis of their clinic records and by recall through an interview 
during the clinic visits. Relevant details with regards to demograph-
ic data, clinical symptoms, comorbidities, examination findings, rel-

evant haematological investigations and polysomnography report.

A written questionnaire was used as a tool to collect data by 
the researcher. It was prepared based on the existing literature and 
questionnaire which consist of demographic data, symptoms, clin-
ical features, comorbidities, examination findings, haematological 
parameters, Epworth sleepiness scale, Apnoea Hypopnea Index 
(AHI), treatment modality.

Inclusion Criteria

i.	 All patients who are diagnosed with OSA during the study pe-
riod

ii.	 1.3 Exclusion criteria

iii.	 Patients who had Apnoea Hypopnea Index (AHI) less than 5

iv.	 Patients who do not provide consent

Study Population

During the study period, a total of 504 patients underwent 
sleep studies. Among these, 302 were diagnosed with Obstructive 
Sleep Apnoea (OSA), while 202 were identified as non-OSA. Based 
on the inclusion and exclusion criteria, 294 patients were enrolled 
in the study based on the inclusion and exclusion criteria. 

Patients and Predictive Risk Factors

A total of 302 patients were diagnosed with Obstructive Sleep 
Apnoea (OSA), out of which 294 were enrolled in the study, as some 
patients did not provide consent, others were lost to follow-up, and 
a few discontinued participations early. These 294 participants 
were evaluated based on clinical symptoms such as snoring, morn-
ing headaches, and fatigue, along with Body Mass Index (BMI), 
comorbidities, and associated conditions, including diabetes mel-
litus, hypertension, ischemic heart disease, hypothyroidism, and 
smoking habits. The Epworth Sleepiness Scale was also utilized for 
assessment. Ethical clearance for the study was obtained from the 
Ethical Review Committee at the National Hospital Kandy before its 
commencement.

Polysomnography (PSG) Sleep Study

The Respiratory Unit 2 at the National Hospital Kandy owned 
a well-established sleep lab where sleep studies are arranged for 
patients. Overnight polysomnography (PSG) was conducted using 
a recording device equipped with common electrodes and sensors. 
Various parameters were monitored, including Electroencepha-
lograms (EEG), Electro-Oculograms (EOG), Electrocardiograms 
(ECG), Electromyograms (EMG) of the chin and legs, tracheal breath 
sounds, abdominal and thoracic wall movements, transcutaneous 
oxygen saturation, and body position. Each patient underwent a 
minimum of six hours of PSG, during which the computer’s sleep re-
cords were analysed for apneas, hypopneas, and sleep phases. Ap-
noea was defined as the cessation of oronasal airflow for more than 
10 seconds, while obstructive apnoea was identified by the absence 
of airflow despite breathing efforts. Hypopnea was characterized 
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by a reduction in respiratory airflow during a previously normal 
breathing period lasting over 10 seconds, accompanied by a drop of 
at least 4% in oxygen saturation.

Statistical Analysis 

The results of the current investigation were interpreted using 
the following statistical methods. Data were examined using SPSS 
version 12.0 and analysed using chi square test. Findings are pre-
sented using descriptive statistics and percentages.

Results
Over a three-year period, this study was conducted as both a 

retrospective and prospective investigation. It included 294 partic-
ipants with OSA who attended the sleep clinic in Respiratory Unit 2 
at the National Hospital Kandy. Data were systematically gathered 
using a standardized data sheet, and each patient’s Apnea-Hypo-
pnea Index (AHI) values were recorded from their polysomnogra-
phy investigations. The severity of OSA was categorized based on 
AHI scores, with 5 to 15 indicating mild OSA, 15 to 30 indicating 
moderate OSA, and values above 30 was classified as severe OSA. 
Average age group of this study was 52 +/- 12.13. Male had an av-
erage age of 51while female had a median age 54. Incidence of OSA 
is high in male which is 66.3% (n=195) and female 33.7% (n=99. 
The majority(n=65) of the female patients were postmenopausal 
(Table 1).

Table 1:

Category
OSA (n=294)  
Number (%)

Gender 

Male 195 (66.3%)

Female 99 (33.7%)

Age

Male 51

Female 54

Table 2: Variables of study population.

Variables

Non-OSA (AHI <5)

n (%)

Mild OSA (AHI5-14.9)

n (%)

Moderate OSA

(AHI15-29.9)

n (%)

Severe (AHI>30)

n (%) p value

AHI (events/hour) 202 56 (19.04%) 134 (45.58%) 104 (35.38%) <0.001

BMI (Kg/m2)

Ideal 146 13 12 9 <0.001

Overweight 36 44 58 71 <0.001

Obese 20 12 34 41 <0.001

Smoking 2.80% 16% 13.20% 0.002

Alcohol 6% 11% 14% 0.007

Note*: p value <0.05 significant.

Among the study population,19.04% (n=56) were classified as 
mild (AHI between 5 and14.9), 45.58% (n=134) as moderate (AHI 
between 15 and 29.9), and 35.38% (n=104) as severe (AHI more 
than or equal to 30) (Table 2).

 A total of 32% 0f the patient in this study were smokers with 
2.8% in the mild group, 16% in the moderate group and 13.2% in 
the severe group. Alcohol history revealed 31% of patients. Out of 
them 6% has mild OSA, 11% has moderate OSA and 14% has severe 
OSA group.

Obese people were found to have OSA more frequently. 144 
patients (49%) in the study population are overweight and 51 pa-
tients (17.3%) are obese.

OSA is frequently associated with various medical conditions. 
In a study, hypertension was present in 44% of patients, distributed 
as 8.6% in the mild group, 16% in the moderate group, and 19.4% 
in the severe OSA group. Diabetes mellitus was observed in 46% 
of patients, with 12.3% in the mild group, 14% in the moderate 
group, and 19.7% in the severe group. Ischemic heart disease (IHD) 
affected 40% of the study population, including 9.5% in the mild 
group, 13% in the moderate group, and 17.5% in the severe group. 
Stroke was noted in 20% of patients, with 12.5% occurring in the 
mild group. Additionally, hypothyroidism was present in 12% of 
patients, while asthma and Chronic Obstructive Pulmonary Disease 
(COPD) were identified in 24% and 3% of the population, respec-
tively (Table 3).
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Table 3: Variations of Medical History.

Medical

condition

Number

of

patients

Percentage

 (%)

Mild

 OSA

 (%)

Moderate

 OSA

 (%)

Severe

OSA

 (%) p value
Hypertension 44 8.6 16 19.4 <0.001

Diabetes mellitus 46 12.3 14 19.7 0.003
Ischemic heart 

disease
40 9.5 13 17.5 0.002

Stroke 20 12.5 3.2 4.3 0.02
Hypothyroidism 12 3 45 5 0.041

Asthma 24 17.2 2.5 4.3 0.015
COPD 3 3 0 0 0.108

OSA is frequently characterized by snoring, daytime sleepiness, 
morning headache, and fatigue. Each patient’s symptoms were as-
sessed and 94% (n=279) of them have snoring. Out of them 238 
patients snore always and 41snore infrequently (Bar chart1). 190 
of patients (64.6%) have morning headache (Bar Chart 2), 204 pa-
tients (69.3%) were feeling fatigue and 185 of patients (63%) have 
daytime sleepiness.

Patients’ symptoms were assessed using the Epworth Sleepi-
ness Scale (ESS) as shown in Table 5. A normal ESS score was ob-
served in 13.6% (n=40) of the patients, while 55.1% (n=162) had 
scores ranging between 11 and 14. Additionally, 20% (n=59) of the 
patients had ESS scores between 15 and 17, and 11.3% (n=33) ex-
hibited scores greater than 18 (Tables 1-5 & Charts 1,2).

Bar chart 1:

Bar chart 2:
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Table 4: Symptoms among study population.

Symptoms n (%)

Snoring 279 (94%)

Daytime sleepiness 185 (63%)

Morning headache 190 (64.6%)

Fatigue 204 (69.3%)

Table 5: Variation in relation to ESS.

ESS Score  
Range Percentage (%)

Number of  
Patients (n)

Normal (≤ 10) 13.60% 40

Mild 11-14 55.10% 162

Moderate 15-17 20% 59

Severe >18 11.30% 33

Discussion

Prevalence and Age

This study highlights a rising prevalence of OSA among mid-
dle-aged individuals, with an average participant age of 52 ± 12.13 
years. The average age was 51 ± 11.3 years for males and 54 ± 12.2 
years for females. Recent study found that OSA is more common in 
middle age population (45-64 years) [19]. According to research 
by Ernst G, et al., OSA is very common in adults over 65 [20]. Our 
findings are further supported by Bixler, et al., who identified the 
highest prevalence of OSA in the middle-aged population (ages 45 
to 64) [21].

Gender

The progression of OSA appears to be closely correlated with 
the male. The male predominance of OSA may be influenced by gen-
der differences in fat buildup, notably in the neck [22]. Our study’s 
findings indicate that 66.3% of participants were men, and 33.7% 
were women (Table 1). The current study shows a significant prev-
alence of OSA in males. Our investigation revealed that, in line with 
the majority of other studies, men have more severe OSA than wom-
en [23]. It is unclear how the pathophysiologic mechanisms work. 
Variations in the upper airway’s dynamic characteristics could be 
extremely important. Elisa Perger, et al. [24] proposed that females’ 
upper airways were stiffer than men’, making females less prone to 
collapse and males more prone to pharyngeal collapse. The muscles 
that open the airways may also become more toned because of fe-
male hormones, reducing airway collapse. Female hormone levels 
rise to place a protective responsibility on the muscles that dilate 
the upper airways. According to reports, postmenopausal women 
are more likely than premenopausal women to suffer from sleep 
apnea [25]. Another study showed that postmenopausal women 
have a high prevalence of sleep apnea [26]. A total of 65 of the 99 
female patients were postmenopausal, which confirms previous re-
ports and shows a higher incidence.

Obesity and Other Comorbidities 
Obesity is a significant risk factor for the development of sleep 

apnea, as evidenced by this study, where the majority of OSA pa-
tients were either overweight or obese. Among the participants, 
173 were overweight, and 87 were obese, with a large proportion 
(n=112) experiencing severe OSA. AHI distribution shows that 
most participants experienced mild to severe OSA (p<0.001). A 
higher body mass index was strongly correlated with increased 
OSA severity, with overweight and obese individuals representing 
the majority of moderate and severe cases (p<0.001) (Table 2). 

The close association between obesity and OSA is well-estab-
lished [27], with obesity-related sleep apnoea primarily resulting 
from fat deposits in the upper respiratory tract that contribute to 
airway obstruction [28]. Similar findings from other studies con-
firm the strong correlation between being overweight and OSA 
prevalence. Notably, follow-up data from the CPAP group demon-
strated a significant reduction in BMI, aligning with findings by 
Harsch, et al. that effective OSA treatment may facilitate weight loss 
[29,30].

As obesity progresses, soft tissues surrounding the pharynx 
increases airway collapsibility during sleep [31]. Consistent with 
previous research, this study confirms that obese individuals with 
OSA often present with more severe disease [32]. Obesity and day-
time sleepiness are two key predictors of sleep apnea, with obesi-
ty affecting 60 to 90 percent of OSA patients [33]. Beyond being a 
primary risk factor, obesity is also a critical marker of metabolic 
syndrome and a major contributor to OSA severity [34]. Supporting 
this, Ciavarella D, et al. reported that BMI significantly influences 
OSA severity [35]. 

In the current study, 94% of patients reported snoring, high-
lighting its prevalence as a common symptom of OSA. Daytime 
sleepiness was experienced by 63% of patients, reflecting the sig-
nificant impact of OSA on daily functioning. Furthermore, an ESS 
score of more than 18 was observed in 11.3% of patients, indicating 
severe daytime sleepiness, while a positive ESS was identified in 
86.4% of participants, emphasizing the widespread burden of ex-
cessive daytime sleepiness among individuals with OSA. According 
to Sowho M, the frequency and severity of snoring are related to the 
presence of OSA, indicating that higher levels of snoring increase 
the probability of developing OSA. Snoring severity and frequency 
are linked to OSA severity [36]. The most typical OSA symptoms 
according to Spicuzza L, et al. include snoring and excessive daytime 
sleepiness. One of the primary symptoms of OSA, which is present 
in more than 80% of patients, is daytime sleepiness driven by noc-
turnal sleep fragmentation [37].

In the current study, 32% of the patients smoked, and 31% of 
the participants had a history of alcohol abuse. Smoking and alco-
hol consumption were also significantly associated with OSA sever-
ity, with higher prevalence observed in more severe cases (p=0.002 
and p=0.007, respectively). According to this study, male obesity 
may play a role. 

Untreated OSA-induced oxygen deprivation significantly ele-
vates the risk of severe health conditions, including cardiovascular 
disease, aortic aneurysm, hypertension, stroke, diabetes mellitus, 
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depression, cognitive impairment, and even mortality [38,39]. In 
our study, a significant proportion of patients with OSA had coex-
isting comorbidities, with 44% experiencing hypertension, 46% 
diagnosed with diabetes mellitus, and 40% having Ischemic Heart 
Disease (IHD) and 20% diagnosed with stroke. These findings high-
light the strong association between OSA and chronic conditions, 
emphasizing its role as a contributing factor to cardiovascular and 
metabolic diseases. The high prevalence of these comorbidities 
underscores the importance of early diagnosis and effective man-
agement of OSA to mitigate the risk of these serious health compli-
cations.

Conclusion
Obstructive Sleep Apnoea is a highly prevalent condition, in-

creasingly diagnosed due to improved awareness and advance-
ments in sleep study techniques. While only a subset of individuals 
with OSA experience symptoms such as daytime sleepiness, fatigue, 
snoring, and morning headaches. OSA is notably more common 
among those with diabetes mellitus, hypertension, ischemic heart 
disease, obesity, and smoking habits. Recognizing the diverse pre-
sentations of OSA underscores the importance of clinical judgment 
and maintaining a low threshold for diagnosis. Timely identifica-
tion and intervention are essential to reducing the associated mor-
bidity and mortality, emphasizing the need for vigilance in evaluat-
ing patients with these risk factors.

Recommendations
Based on the findings of this study, several recommendations 

can be made for improving the diagnosis and management of Ob-
structive Sleep Apnoea (OSA) in Sri Lanka:

I.	 Increased Awareness and Screening: There is a need for 
heightened awareness among healthcare providers about the 
prevalence of OSA, especially in patients with risk factors such 
as obesity, hypertension, diabetes, ischemic heart disease, and 
smoking. Routine screening for OSA should be integrated into 
clinical practice for individuals presenting with symptoms like 
snoring, daytime sleepiness, and morning headaches, particu-
larly in at-risk populations.

II.	 Implementation of Polysomnography (PSG) Services: The es-
tablishment of accessible and well-equipped sleep labs, similar 
to the one at the National Hospital Kandy, should be prioritized 
across major healthcare centres in Sri Lanka. This would facil-
itate the timely diagnosis of OSA, especially in remote areas, 
and allow healthcare providers to classify OSA severity and 
initiate appropriate treatment.

III.	 Multidisciplinary Approach: A multidisciplinary team ap-
proach involving pulmonologists, cardiologists, neurologists, 
and sleep specialists should be encouraged to improve the 
management of OSA and associated comorbidities. Collabora-
tive care can help identify and treat the underlying causes of 
OSA, such as obesity, hypertension, and diabetes.

IV.	 Public Health Campaigns on Lifestyle Modifications: Since obe-
sity is a key risk factor for OSA, public health campaigns tar-

geting lifestyle modifications, including weight management, 
exercise, smoking cessation, and reduction in alcohol con-
sumption, should be promoted to reduce the burden of OSA 
and improve the overall health of the population.

V.	 Training for Healthcare Providers: Healthcare providers 
should receive comprehensive training on the recognition and 
management of OSA, including the use of screening tools like 
the Epworth Sleepiness Scale (ESS), which could help in early 
detection and intervention. This will ensure that OSA is diag-
nosed early and managed effectively, reducing complications 
associated with untreated OSA.

VI.	 Government and Policy Support: The government should allo-
cate resources for research into the burden of OSA in Sri Lanka 
and support policies that promote early diagnosis and treat-
ment. Support for health insurance coverage or subsidies for 
OSA-related diagnostic tests and therapies, such as Continuous 
Positive Airway Pressure (CPAP), could also help improve ac-
cess to care for patients.

By addressing these recommendations, Sri Lanka can improve 
its approach to diagnosing and managing OSA, ultimately reducing 
the morbidity and mortality associated with this condition. 
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