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I. INTRODUCTION 

Improvements in the healthcare system and standard of 

living have increased interest in the conditions that were 

given little value previously. Many of these conditions 

indirectly affect mortality rates [1]. Obstructive sleep apnea 

(OSA) is one of such conditions with significant adverse 

consequences and it is increasingly being recognized as a 

major source of public health concern in the last two to three 

decades [2]. It can be identified by recurring episodes of 

cessation (apnea) or reduction (hypopnea) in airflow during 

sleep caused by an obstruction in the upper airway [3]. These 

apnea and hypopnea events can be detrimental to health and 

can cause intermittent hypoxia, fragmented sleep, and 

exaggerated fluctuations in heart rhythm, blood pressure, and 

intrathoracic pressure [4]. Typical symptoms of OSA include 

chronic loud snoring, excessive daytime sleepiness, and 

decreased cognitive functioning. Evidence suggests that 

obstructive sleep apnea may result in cardiovascular diseases, 

and impaired quality of life, and declined productivity of 

affected individuals [5], [6]. Early recognition and 

management can reverse severe consequences and may also 

bring favorable effects on cardiovascular health in the form 

of a reduction in the risk of cardiovascular diseases [7]. In the 

general population, OSA is associated with certain risk 

factors such as age, male gender, body mass index (BMI), 

family history, menopause, craniofacial abnormalities, 

metabolic syndrome, high blood pressure, and certain health 

risk behaviors such as cigarette smoking and alcohol [8]. 

Various studies have described an increased prevalence of 

OSA with advancing age, increased BMI, and male sex [9], 

[10]. A study in the literature reported that both the 

prevalence and severity of sleep apnea increase with age [11]. 
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Similarly, another study also reports a two-fold greater 

prevalence of OSA in the elderly [12]. However, it has been 

observed that OSA presents with similar features in the 

elderly and young, and it remains frequently undiagnosed in 

the elderly because symptoms of snoring, nocturia, daytime 

sleepiness, fatigue, and cognitive dysfunction are attributed 

to other disorders or aging [13]. As at the old age population, 

OSA remains undiagnosed, because of symptoms that are 

common in other diseases of this age as well, we must pay 

attention towards the diagnosis of OSA in the old age 

population. According to our knowledge, various studies 

have been conducted internationally, depicting the prevalence 

of sleep apnea. However, in literature, nationally and locally, 

a few studies were found in which obstructive sleep apnea 

had been studied. So, in the presence of very few studies, our 

study aims to evaluate the prevalence of OSA and factors that 

affect it among the old age population of rural area of (THQ) 

Tehsil Headquarter Hospital Phalia, Punjab, Pakistan, and our 

study would be the first of its kind in our region using the 

STOP questionnaire to determine the prevalence of high risk 

for obstructive sleep apnea among old age population. If the 

results of our study show a higher prevalence of OSA among 

the old age population then authorities that are related to 

health must put interventions into action to bring down the 

prevalence of OSA to the lowest possible level, that would 

not only improve the quality of life among old age population 

but also would bring a decline in risk of cardiovascular 

disorders and other diseases of old age population. 

 

II. MATERIALS AND METHODS 

A. Study Design and Study Population 

This descriptive cross-sectional study was conducted on 

old age patient population in a nearby rural area of (THQ) 

Tehsil Headquarter Hospital, Phalia, Punjab, for the duration 

of approximately 3 months from August 2020 to October 

2020. 283 patients were recruited in the study based on study 

exclusion and inclusion criteria i.e., only those patients were 

enrolled in the study who had age more than 50 years and who 

were willing to participate with the exclusion of those who 

had age less than 51 years and were not willing to participate. 

Data collection was completed via two questionnaires 

including self-structured proforma and STOP scale for OSA, 

after an appropriate explanation of the objectives of the study, 

an informed consent was obtained from all enrolled 

participants. Then by interview of study population 

questionnaires were filled individually. 

B. Assessment of Characteristics of the Study Population 

and Educational Status 

A Self-structured proforma was created to get information 

about the demographic components including age, gender, 

and educational status. Based on age patients were grouped 

into three groups including Group 1 (those with age from 51 

to 55 years). Group 2 (those from 56 to 60 years) and Group 

3 (those with age 61 years and above). Likewise, the study 

population's educational status was also noted. Four 

educational levels were used including illiterate, Primary, 

Under Matric, Matric, and above Matric. 

C. Assessment of Obstructive Sleep Apnea 

STOP Questionnaire for Obstructive Sleep Apnea (OSA) 

was used for the evaluation of the risk of OSA, which has also 

been used internationally [17]. The complete form of this 

questionnaire is STOP-BANG, however, we used only the 

STOP part of it. STOP consisted of four questions (S= do you 

Snore loudly? T= do you often feel Tiredness or daytime 

sleepiness? O=have you Observed stop of breathing during 

sleep? and P=have you or are you being treated for high 

Blood Pressure?). The answer to each of these questions 

could be YES=1 or NO=0. So, the total score could range 

from 0 to 4. Based on the score of yes or no, participants were 

divided into two categories High risk and low risk for the 

development of OSA. Patients who had answered yes to two 

or more questions were considered as high risk and patients 

who had answered yes to only one or none were considered 

as low risk. 

D. Data Analysis 

A descriptive data analysis was carried out through SPSS 

version 25 of the study variables. A pilot study was conducted 

on 38 participants, to check the reliability of the STOP 

Questionnaire for Obstructive Sleep Apnea (OSA). Cronbach 

alpha value was calculated, and it was 0.781 indicating high 

reliability of the STOP Questionnaire for OSA. Chi-square 

analysis was done to assess the relationship between OSA 

risk and factors including gender, various age groups, and 

educational status. The difference in STOP score across the 

gender was assessed by applying an Independent sample t-

test. Difference STOP score among study population based 

on their age and educational status was checked by One-Way 

ANOVA test. The value of p less than 0.05 was considered 

statistically significant. 

 

III. RESULTS 

For a total of 283 Participants, who were enrolled in our 

study, the mean age was 58.66 years with a standard deviation 

(SD) of ± 5.80 years while the mean score for the study 

population on the STOP scale for obstructive sleep apnea 

(OSA) was 1.98 with SD of ±1.36.  

Table I shows that 118 (41.7%) participants had a higher 

risk of development of OSA whereas 165 (58.3%) had a 

lower risk for OSA development. The risk was more 

prevalent among men, older, and illiterate participants in 

comparison to women, relatively younger and relatively 

educated participants which means that gender, age, and 

educational status are important are contributing factors 

towards the increase in the risk of Obstructive Sleep Apnea. 

Moreover, it also shows the parameters of population along 

with their cross-tabulation with study variable and chi-square 

analysis for assessment of the relationship between OSA and 

gender (p=0.394), between OSA and age (p=0.001), and 

between OSA and educational status (p=0.000).  

Table II indicates gender-based variation in mean score on 

STOP scale for OSA (obstructive Sleep Apnea) along with 

results of independent sample t-test and this difference was 

statistically significant (p=0.032). Men had more mean score 

as compared to women which means that they had a higher 

risk for OSA. 
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TABLE I: POPULATION PARAMETERS ALONG WITH THEIR CROSS-

TABULATION WITH STUDY VARIABLES AND CHI-SQUARE ANALYSIS 

Cross-Tabulation and chi-square analysis 

Parameter 

Obstructive Sleep Apnea Risk Chi-

Square 

Analysis 
Higher Risk Lower Risk 

Total=283 118 (41.7%) 
165 

(58.3%) 
p-value 

Gender 

Male 

n=114 
51 (44.73%) 

63 

(55.26%) 
0.394 

Female 

n=169 
67 (39.65%) 

102 

(60.35%) 

Age 

Groups 

Group 1 
n=107 

32 (29.90%) 
75 

(70.10%) 

0.001 
Group 2 

n=90 
37 (41.11%) 

53 

(58.90%) 
Group 3 

n=86 
49 (56.97%) 

37 

(43.13%) 

Educational 
Status 

Illiterate 
n=79 

43 (54.43%) 
36 

(45.56%) 

0.000 

Primary 

n=78 
38 (48.71%) 

40 

(51.29%) 
Under 

Matric 

n=62 

23 (37.10%) 
39 

(62.90%) 

Matric 

and 

Above 
n=64 

14 

(21.87%) 

50 

(78.13%) 

 
TABLE II: DIFFERENCE IN STOP SCALE SCORE BASED ON GENDER AND 

INDEPENDENT SAMPLE T-TEST ANALYSIS 

 

Table III summarizes the difference in mean score on the 

STOP scale for OSA (obstructive Sleep Apnea) among 

different groups of participants based on their age and 

educational status. STOP mean score was highest among 

older and illiterate participants and it was lowest among 

relatively younger and more educated participants. A higher 

score means a higher risk of OSA. This difference was also 

statistically significant among participants, of various age 

groups (p=0.002) and of various educational status levels 

(p=0.000).  

Our study result shows an overall high prevalence of risk 

of obstructive sleep apnea among the old age population and 

also shows that gender, age, and educational status are very 

important factors that impact the risk of OSA. 

 
TABLE III: DIFFERENCE IN STOP SCALE SCORE ON THE BASIS OF AGE 

GROUPS AND EDUCATIONAL STATUS ALONG WITH ONE-WAY ANOVA 

ANALYSIS 

Parameter 

STOP Scale 

Score 

One Way 

ANOVA 

Mean ± S. D p-value 

Age groups 
Group 1 1.67(±1.35) 

0.002 Group 2 2.01(±1.35) 

Group 3 2.36(±1.31) 

Educational 

Status 

Illiterate 2.35 (±1.28) 

0.000 

Primary 2.21 (±1.38) 

Under Matric 1.88 (±1.36) 

Matric and 

Above 
1.35 (±1.23) 

IV. DISCUSSION 

Obstructive sleep apnea is a major health issue, and its 

prevalence is thought to be increasing with the aging of the 

population. The study provides valuable information 

regarding the prevalence of high risk and low risk of 

obstructive sleep apnea along with the effect of factors like 

gender, aging, and educational status. among the old 

population of rural areas of (THQ) Tehsil Headquarter 

Hospital Phalia, Punjab, Pakistan. Our current study shows 

an overall high prevalence of individuals who had a higher 

risk of development of OSA at the old age population of 

Pakistan. 118 (41.7%) participants had a higher risk of 

development of OSA whereas 165 (58.3%) had a lower risk 

for OSA development. After observing the prevalence of 

high-risk individuals in our current population, we noticed 

that male participants had a higher score on the STOP scale, 

and more men had a higher risk of OSA as compared to 

women who had a lower score on the STOP scale and lesser 

number of women had a higher risk of OSA. Although the 

association between gender and OSA was not significant 

statistically (p=0.394) and this was checked by the Chi-square 

test. The difference of mean score between men and women 

was not significant statistically (p=0.032) and it was assessed 

by Independent Sample t-test. Different studies that were 

conducted in the United States of America and Saudi Arabia 

have been reported similar findings, that males had a higher 

risk of development of OSA [14], [15]. In the next step of 

data analysis, we noted that with an increase in age, the risk 

of OSA goes up. We also found that the association between 

age and OSA risk was significant statistically (p=0.001) and 

again Chi-square was used to assess this association. Then 

One-Way ANOVA test was applied to evaluate whether the 

difference in STOP score is significant or not and we noticed 

that differences across the three age groups were significant 

statistically (p=0.002). Internationally, various studies had 

also shown similar results that with the increase in age, the 

risk of OSA rises [16]-[18]. At end of the data analysis, we 

found that the educational status was also important in the 

determination of the risk of OSA. After applying the Chi-

square test, educational status was also found associated 

significantly (p=P=0.000), with an increase in the risk of 

OSA. The difference of score on the STOP scale, across the 

four levels, was also significant (p=0001). This finding is 

consistent with the results of a study that was conducted in 

Iran that lower education is associated higher risk of 

Obstructive sleep apnea [17]. Even though our study has 

limitations due to its cross-sectional layout, however, our 

current study is one of those few studies that have brought 

Obstructive sleep apnea prevalence and factors that affect it, 

into the spotlight. The current study has shown a high 

prevalence among the old population particularly, among 

men. Participants with higher age, and participants with lower 

educational levels. Although, age and gender are non-

modifiable factors, nevertheless, educational status could be 

improved, through which we would be able to bring a decline 

in risk of OSA in the old population. And in the case of gender 

and aging, which are inevitable factors, we could still reduce 

the risk of OSA in the old men population by the 

implementation of proper measures against those triggering 

factors and diseases that are risk factors of OSA in men and 

aged population like obesity. So, health development must 

apply serious and proper interventions for the reduction of 

risk of OSA, that would lead to a not only improvement in the 

quality of lives and productivity of participants, but it would 

also lead to a decline in the risk of diseases for which OSA is 

Parameter 
STOP Scale Score 

Independent Sample 
t-test 

Mean (± SD) p-value 

Gender 
Male 2.20 (±1.45) 

0.032 
Female 1.84(±1.29) 
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considered as risk factor like cardiovascular system-related 

disorders. 

 

V. CONCLUSION 

In short, our study shows an overall high prevalence of 

individuals with a high risk for Obstructive Sleep Apnea 

among the old age population of rural areas of Pakistan. 

Moreover, the high-risk prevalence was more prevalent 

among men, participants with higher age, and participants 

with lower educational level as compared to women, 

participants with lower age, and participants with a higher 

educational level. So, implementation of proper interventions 

is required to control the increasing risk of Obstructive Sleep 

Apnea, because by a reduction in OSA incidence we could 

not only improve the overall quality of lives and productivity 

of people but also, we could bring down the risk of serious 

diseases like cardiovascular systems. 
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