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ABSTRACT

Objectives: The aim of this study was to analyze clinical profile, risk factors, and pulmonary function test (PFT) in patients with obstructive sleep
apnea (OSA).

Methods: This was a prospective study undertaken in the department of pulmonary medicine of a tertiary care medical institute in which adult
patients OSA were included on the basis of a predefined inclusion and exclusion criteria. Demographic details of patients were noted. Gender
distribution, age distribution, clinical profile, and risk factors were studied. Severity of OSA was assessed by apnea hypopnea index (AHI). PFTs were
done in all the cases.

Results: Out of 60 studied cases, there were 39 (65.00%) males and 21 (35.00%) females with a M: F ratio of 1: 0.53. The mean age of the studied cases
was 51.58+11.14 years. The most common risk factor present in studied cases was increased neck circumference. Severity of OSA, as determined by
AHI, was found to be mild, moderate, and severe in 34 (56.67%), 20 (33.33%), and 6 (10.00%) patients, respectively. Snoring that was bothersome to
others was the most common presenting complaints in studied cases and was found in 52 (86.67%) cases. PFT was normal in 23 (38.33%) patients
whereas obstructive as well as restrictive features were seen in 16 (26.67%) and 14 (23.33%) patients, respectively.

Conclusion: PFTs should be included during workup of patients with OSA and obstructive lung disease may coexist and cause an increase in mortality.
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INTRODUCTION

Obstructive sleep apnea (OSA) is a sleep disorder which is characterized
by repeated episodes of cessation or significantly decreased
airflow despite the presence of breathing efforts. These episodes
characteristically ensue during sleep and lead to disrupted breathing
patterns and intermittent hypoxia. The incidence of OSA is reported
to be increasing steadily. Various studies have reported the prevalence
of OSA up to 26% of adult’s population worldwide. This sleep-related
breathing disorder is reported to be associated with an adverse health
outcome, including cardiovascular diseases, metabolic disorders as
well as impaired cognitive function [1].

The pathophysiology of OSA is multifactorial and complex, involving
anatomical, neuromuscular, and inflammatory factors. The major
mechanism underlying OSA is the collapse of the upper airway
that typically occurs at the pharyngeal level, during sleep. Factors
contributing to this collapse include anatomic abnormalities. The
predisposing factors for OSA include obesity, a retrognathic jaw,
enlarged tonsils, and impaired neuromuscular control of the upper
airway. In individuals prone to develop OSA, the tone of these muscles
decreases significantly during sleep, and the airway tends to collapse
more easily [2].

OSA usually presents with clinical features such as loud snoring which
becomes bothersome for others, nocturia, restlessness during sleep,
and gasping and choking sensation that causes arousal from sleep.
These night-time symptoms subsequently cause daytime symptoms
such as non-restorative sleep (waking up tired), morning headaches,
daytime sleepiness, and daytime tiredness, and in severe cases, it may
even cause cognitive deficits and intellectual impairments [3].

The risk factors for the development of OSA include advancing age, being
overweight or obese (body mass index [BMI] 225 kg/m?), craniofacial
abnormalities, smoking, and chronic alcoholism. Comorbidities
associated with OSA include hypertension, diabetes mellitus, ischemic
heart disease, and even stroke [4].

Diagnosis of OSA is usually made on the basis of a sleep study
undertaken overnight or polysomnography. In polysomnography,
sleep stages are recorded through an electroencephalogram, electro-
oculogram, and electromyogram whereas heart rhythm is monitored
with a single-lead electrocardiogram. Breathing is monitored using both
a thermal sensor and a nasal pressure transducer; breathing efforts are
monitored using inductance plethysmography. The breathing pattern is
analyzed for the presence of apnea and hypopneas. Polysomnography
results are categorized into mild (apnea hypopnea index [AHI]
score of 5-15), moderate (AHI score of 16-30), and severe (AHI score
of more than 30) [5]. Patients with OSA exhibit a range of structural
and functional abnormalities in their upper airway during sleep, which
can be reflected in their pulmonary function test (PFT) results. PFTs are
useful to assess the type of pulmonary dysfunction [6] which is non-
invasive, easy to operate, and reproducible.

Despite a well-known impact of OSA on health, there remains a critical
gap in our understanding of the clinical profile and risk factors for the
development of OSA. Existing literature has predominantly focused
on specific subgroups or the studies have been conducted in selected
populations thereby limiting the applicability of findings to the
general population. In addition, variations in study methodologies and
diagnostic criteria have led to discrepancies in the reported prevalence
rates and risk factors. Furthermore, while OSA is known to have a
significantimpact on public health, there isa paucity of data regarding its
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prevalence in specific demographic and clinical subgroups. This gap in
knowledge is particularly evident in the context of diverse populations,
where cultural, genetic, and environmental factors may influence the
presentation and severity of OSA. Understanding the unique clinical
profiles and risk factors in different populations is essential for tailoring
effective preventive and therapeutic interventions [7].

This study aims to bridge the existing gap in knowledge by
comprehensively investigating the clinical profile and risk factors for OSA
in a diverse adult population.

Aims and objectives
The aim of the study was to analyze the clinical profile, risk factors, and
PFTs in patients with OSA.

MATERIALS AND METHODS

This was a prospective study conducted in the department of
pulmonary medicine of a tertiary care medical institute in which adult
patients with OSA were included on the basis of a pre-defined inclusion
and exclusion criteria. The duration of the study was 1 year extending.
The sample size was calculated on the basis of a pilot study done on the
subject of OSA by Shivalkar et al. [8]. Minimum sample size required
was 54 patients. Based on the central limit theorem, the sample size was
calculated to be sufficient if it was more than 54 and thus 60 patients
were included in our study.

Demographic details of each patient such as age, gender, and BMI
were noted. A thorough clinical history was taken with respect to the
presence and severity of snoring, disturbed sleep, somnolence during
the day, and the presence of irritability during daytime. History that
will reveal the presence of risk factors such as advancing age, being
overweight or obese (BMI = 25 kg/m?), craniofacial abnormalities,
smoking, and chronic alcoholism was asked for and noted in each
patient. The history of comorbid illnesses, including diabetes mellitus,
hypertension, and bronchial asthma, was recorded. Polysomnography
was done in all the cases and reports were analyzed for severity of
sleep apnea. The patients were divided into three groups on the basis
of the severity index of OSA as per apnea hypopnea index (AHI) -
mild OSA (AHI 5-14), moderate OSA (14-28), and severe OSA (>28).
The risk factors for OSA were analyzed in each patient. PFTs were
done in all the cases. Spirometry findings were correlated with OSA
severity.

Statistical analysis was done using the Statistical Package for the Social
Sciences version 21.0 software. Quantitative data were presented as
mean and standard deviation. Qualitative data were presented with
incidence and percentage tables. For quantitative data, an unpaired
t-test was applied and for qualitative data, a Chi-square test was used.
p<0.05 was taken as statistically significant.

Inclusion criteria

1. Patients diagnosed with any degree of OSA on the basis of
polysomnography

2. Age above 30 years

3. Patientready to give informed and written consent to be part of the
study.

Exclusion criteria

1. Age <30 years

2. Patients who refused consent to be part of the study

3. Patients with sleep disorders including night terror, parasomnias,
narcolepsy, somnambulism, somniloquy, or restless leg syndrome

4. Patients with psychiatric illnesses such as mood disorders, bipolar
disorder, and significant illness likely to affect the cognitive functions

5. Patients on antidepressants, antipsychotics, sedatives, or
antiepileptic drugs

6. Patients with progressive neurological disorders such as multiple
sclerosis, Alzheimer’s disease, and Parkinson'’s disease.
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RESULTS AND DISCUSSION

Out of 60 studied cases, there were 39 (65.00%) males and 21 (35.00%)
females with a M: F ratio of 1: 0.53 (Fig. 1).

The analysis of the age distribution in studied cases showed that the
most of the patients were between 51 and 60 years (31.67%) and 41-
50 years (28.33%). Fourteen (23.33%) patients were below 50 years of
age whereas only 3 (5.00%) patients were below 30 years. The mean
age of the studied cases was 51.58+11.14 years (Table 1).

Patients were divided into being underweight (BMI<18.5), healthy
weight (18.5-24.9), overweight (25-29.9), and obese (30 or above) on
the basis of body mass index. The majority of the patients presenting
with OSA were either obese (61.67%) or overweight (30.00%). OSA
was less common in individuals having healthy BMI (6.67%) (Table 2).

All patients were analyzed for the presence of risk factors or
comorbidities. The most common risk factor present in studied cases
was increased neck circumference (more than 39 cm in men and more
than 35 cm in women) which was seen in 45 (75.00%) patients. Systemic
hypertension was present in 23 (38.33%) cases whereas diabetes
mellitus and hypothyroidism were seen in 13 (21.67%) and 5 (8.33%)
patients, respectively. History of smoking and alcohol consumption was
presentin 19 (31.67%) and 21 (35.00%) patients, respectively (Fig. 2).

The severity of OSA, as determined by AHI, was found to be mild
(AHI 5-14), moderate (AHI=15-30), and severe (AHI>30) in 34 (56.67%),
20 (33.33%), and 6 (10.00%) patients, respectively (Table 3).

® Males

W Females

Fig. 1: Gender distribution in studied cases

Table 1: Distribution of age groups among studied cases

Age in years Frequency Percentage
<30 3 5.00

31-40 7 11.67
41-50 17 28.33
51-60 19 31.67

>60 14 23.33

Total 60 100.00

Mean age : 51.58+11.14 years

Table 2: Body mass index in studied cases

Body mass index Frequency Percentage
Underweight (<18.5) 1 1.67
Healthy weight (18.5-24.9) 4 6.67
Overweight (25-29.9) 18 30.00
Obese (30 or above) 37 61.67

Total 60 100.00
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Bothersome snoring was one of the most common presenting
complaints in studied cases and was found in 52 (86.67%) cases.
The other common presenting complaints were daytime somnolence
(41.67%), non-restorative sleep (40.00%), waking up midnight
(31.67%), and nocturia (23.33%). Mood changes (5%) and palpitations
(3.33%) were fewer common manifestations in studied cases (Table 4).

Spirometry was done in all studied cases to find the pattern of lung
disease and the findings were correlated with various grades of AHIL.
Patients were divided to be having obstructive features (decreased
forced expiratory volume in the first second [FEV1] along with
decreased forced vital capacity [FVC]), restrictive features (normal or
increased FEV1/FVC), and obstructive and restrictive features on the
basis of FEV1 and FVC values. In patients with mild OSA (AHI 5-15),
7 (11.67%) and 5 (8.33%) patients were found to have an obstructive
and restrictive pattern, respectively, whereas obstructive as well as
restrictive pattern was seen in 3 (5%) patients. In cases with moderate
OSA (AHI 15-30), restrictive and obstructive patterns were seen in
8 (13.33%) and 7 (11.67%) cases, respectively. In cases of severe
OSA (AHI>30), obstructive features were seen in 2 (3.33%) patients
(Table 5).

In our study, significant male preponderance in cases with OSA was
found. Various factors have been reported to increase propensity
of men for developing OSA generally tend to have a higher ratio of

Hypertension
Diabetes
Hypothyroidism
History of stroke
Smoking
Alcohol Intake

Increased Neck Circumference

Fig. 2: Risk factors or comorbidities in studied cases

Table 3: Severity of OSA in studied cases

Sleep apnea severity No. of patients Percentage
Mild (AHI 5-14) 34 56.67
Moderate (AHI=15-30) 20 33.33
Severe (AHI>30) 6 10.00
Total 60 100.00
OSA: Obstructive sleep apnea, AHI: Apnea hypopnea index

Table 4: Clinical features in studied cases
Clinical features No. of cases Percentage
Significant snoring 56 93.33
Disturbed sleep 34 56.67
Daytime somnolence 25 41.67
Non-restorative sleep 24 40.00
Waking up midnight 19 31.67
Nocturia 14 23.33
Mood changes 3 5.00
Palpitations 2 3.33
Total 60 100.00
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visceral fat to subcutaneous fat than women, thereby increasing the
likelihood of airway obstruction due to the deposition of fat around
the neck. Studies have reported that postmenopausal women have an
increased incidence of OSA as comparable to premenopausal women
and men. The influence of estrogen is thought to have a protective effect
in premenopausal women, maintaining upper airway muscle tone
and reducing the incidence of airway collapse during sleep [9]. Kapse
et al. conducted a comparative study to analyze gender differences in
clinical profile and risk factors for OSA [10]. In this study, 94 patients
with sleep-disordered breathing and age more than 13 years were
included in the study. The authors found that risk factor of OSA had
gender differences in their distribution. Female patients with OSA
were older on average than male patients, with a significantly higher
mean age (52.9 vs. 44.7 years). In addition, females had a significantly
higher BMI compared to males (38.2 vs. 31.5), although males had a
greater neck circumference (44.7 vs. 38.1 cm). Smoking and alcoholism
were more prevalent risk factors among males, whereas endocrine
disorders were more common in females. The study included 58 males
and 36 females, resulting in a male-to-female ratio of 1:0.62. The male
preponderance reported in this study was similar to our study. Similar
male preponderance was reported by authors such as Lin et al. [11] and
Shepertycky et al. [12]

In our study, most of the patients were between 51 and 60 years
(31.67%), and the mean age of the studied cases was found to be
51.58+11.14 years. Kareem et al. conducted a study of patients of OSA
to analyze the risk factors for OSA [13]. The study included 504 patients
with OSA. The authors reported that the prevalence of sleepiness
was found to be 32.5% (95% confidence interval [CI], p<0.001) in
these patients. The high-risk OSA group had mean measurements of
37.41+3.396 cm for neck circumference, 105.90+11.28 cm for waist
circumference, and a waist-to-hip ratio of 1.01+0.065. In contrast
for the low-risk group, these parameters were 35.45%2.652cm,
98.75+10.87 cm, and 0.99+0.080, respectively (95% CI, p<0.001). The
mean blood pressure 2133.52/84.37 mmHg was recorded in patients
with a high risk of OSA (95% CI, p<0.05), and resistant hypertension
(3.3%) was significantly associated with the risk of OSA. The mean age
of the studied cases was found to be 56+11 years which was similar to
the mean age of cases in our study. Similar mean age was also reported
by authors such as Nair et al. [14] and Bouloukaki et al. [15].

In our study, majority of the patients presenting with obstructive sleep
apnea were either obese (61.67%) or overweight (30.00%). OSA was
less common in individuals having healthy BMI (6.67%). History of
smoking and alcohol consumption was present in 19 (31.67%) and
21 (35.00%) patients, respectively. Obesity is uniformly reported to
be one of the significant risk factors for the development of OSA in
various studies. Mitra et al. conducted a study to analyze risk factors
for the development of OSA [16]. The authors reported important
risk factors contributing to OSA to be age >35 years; BMI = 25 kg/m?,
alcoholism, and higher Epworth sleepiness scale. Severe OSA (AHI=30)
was significantly linked to excessive daytime sleepiness and a higher
oxygen desaturation index. The study concluded that the risk of
OSA and its associated morbidities can be reduced by managing
overweight/obesity, alcoholism, smoking, hypertension, diabetes
mellitus, and hyperlipidemia. Similar risk factors for OSA were also
reported by authors such as Thompson et al. [17] and Qian et al. [18].

In our study, mild, moderate, and severe OSA were seen in 34 (56.67%),
20 (33.33%), and 6 (10.00%) patients, respectively. The most common
clinical presentation was bothersome snoring which was seen in
52 (86.67%) cases. The other common presenting complaints were
daytime somnolence (41.67%), non-restorative sleep (40.00%), waking
up midnight (31.67%), and nocturia (23.33%). The analysis of PFTs of
the studied cases showed that PFT was normal in 23 (38.33%) patients
whereas obstructive and restrictive features were seen in 16 (26.67%)
and 14 (23.33%) patients, respectively. Mixed obstructive as well as
restrictive pattern on spirometry was seen in 7 (11.67%) patients.
Mehfooz et al. conducted a study to investigate the correlation between

66



Sowmya et al.

Asian J Pharm Clin Res, Vol 17, Issue 7, 2024, 64-67

Table 5: PFT and its correlation with severity of 0SA

Spirometry findings Mild (AHI 5-14) Moderate (AHI=15-30) Severe (AHI>30)

No. of cases Percentage No. of cases Percentage No. of cases Percentage
Normal 19 31.67 3 5.00 1 1.67
Obstructive features 7 11.67 7 11.67 2 3.33
Restrictive features 5 8.33 8 13.33 1 1.67
Obstructive+Restrictive 3 5.00 2 3.33 2 3.33
Total 34 56.67 20 33.33 6 10.00

PFT: Pulmonary function test, OSA: Obstructive sleep apnea, AHI: Apnea hypopnea index

spirometric indices and snoring, grades of the apnea-hypopnea index
(AHI), and the STOP-BANG screening questionnaire for OSA [19]. There
was a scarcity of literature showing correlation of STOPBANG with
spirometric variables. The study found that the majority of patients
had normal spirometric parameters (35; 50%), followed by obstructive
pattern (28; 40%) and restrictive pattern (7; 10%). Obstructive pattern
is more common that restrictive pattern was also the finding of our
study. Similar spirometry findings in patients with OSA were also
reported by authors such as Haponik et al. [20] and Abdeyrim et al. [21].

CONCLUSION

OSA may present with subtle clinical features. A high index of suspicion
and early screening is necessary in patients with risk factors such as
obesity and increased neck circumference. PFTs should be included
during workup as OSA and obstructive lung disease may coexist and
cause an increase in mortality.
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