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ABSTRACT:

BACKGROUND & OBJECTIVE: Obstructive sleep apnea (OSA) leads to multiple complications
which may be life-threatening. In this study we determined the frequency of obese individuals at
high risk for developing (OSA).

METHODOLOGY: It was a cross-sectional survey. The study was conducted in the Medicine
department of Services hospital, Lahore from February 6, 2016 to August 5, 2016. A sample size of
300 healthy obese individuals (BMI > 30kg/m®) aged between 18-60 years who were
accompanying a patient or visiting someone admitted, were enrolled in our study. Informed Verbal
consent was obtained before administering a structured, validated questionnaire to the significant
obese population; Survey was translated into Urdu for ease. The data were stratified for age,
gender and BMI of the patients to control the effect modifiers. Post-stratification Chi-square test
was used. A p-value < 0.05 was taken as significant.

RESULTS: A total of 300 subjects were enrolled. Mean age was calculated as 41.81+11.98 years,
while 161(53.7%) individuals were females and 139(46.3%) were males. The frequency of risk of
OSA was low in 241(80.3%) and high in 59(19.7%) of the population. The relationships of OSA with
age groups and BMI were insignificant with p-value being 0.867 and 0.790 respectively.
CONCLUSION: In this study, a significant population of male obese individuals was found to be at
high risk for obstructive sleep apnea.

KEYWORDS: Obstructive Sleep Apnea, Obesity, Berlin Questionnaire.

doi: https://doi.org/10.37723/jumdc.v11i2.427
How to cite this:
Atta K, Ahmad R, Nawaz A, Ishtiaq I, Faroog M. FREQUENCY OF OBESE PEOPLE AT HIGH RISK
FOR DEVELOPING OBSTRUCTIVE SLEEP APNEA. jumdc. 2020;11(3):39-45.

doi: https://doi.org/10.37723/jumdc.v11i2.427

This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

JUMDC Vol. 11, Issue 3, July-September 2020 39



OBESITY AND OBSTRUCTION SLEEP APNEA

ATTA K., AHMAD R., NAWAZ A., et al.

INTRODUCTION:

Obstructive sleep apnea (OSA) also referred to
as obstructive sleep apnea-hypopnea
syndrome (OSAH Syndrome), is a disorder
characterized by frequent episodes of complete
or partial upper airway obstruction leading to
poor quality of nighttime sleep and excessive
daytime somnolence. The ensuing reduction of
airflow often leads to episodes of snoring,
pauses in breathing, hypoxemia resulting in
acute derangements in gas exchange, and
recurrent arousals from sleep. Apnea refers to a
pause in respiration for more than 10 seconds in
obstructive sleep apnea (OSA) ™.

Obstructive sleep apnea involves cessation or
significant decrease of airflow in the presence of
respiratory effort. There is a repetitive collapse
of the upper airway, which may be either partial
or total resulting in hypopnea or apnea,
respectively during sleep. If it occurs more than
five times per hour (apnea-hypopnea index
(AHI)) then itis labeled as OSAHS ',

The repetitive nocturnal hypoxemia
experienced by patients with OSA is associated
with activation of several neural, humoral,
thrombotic, metabolic, and inflammatory
disease mechanisms, all of which have also
been implicated in the pathophysiology of
various systemic diseases. During this whole
process, quality of sleep disturbs, it also leads to
sleep deprivation, poor sleep hygiene, and the
patient remains lethargic. These effects lead to
the individual having excessive daytime
somnolence and a feeling of overnight
wakefulness %,

OSA is independently associated with an
increased likelihood of multiple complications
which may be life-threatening like
hypertension, cardiac failure, stroke, atrial
fibrillation, diabetes, gastroesophageal reflux
disease (GERD), and pulmonary hypertension
Bl OSA has now considered in itself a major
modifiable risk factor for stroke. OSA causes
significant morbidity if not mortality directly,
but it can be an indirect contributing factor for
increased mortality. It is a source of lost
productivity in the workplace and is associated
with an increased incidence of motor vehicle
accidents, which may be fatal. Obesity is one of
the major risk factors for developing it *'.
International studies reported a prevalence of
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diagnosed sleep apnea at 4% in men and 2% in
women in the western population . It has been
widely reported in international literature that
prevalence is comparatively higher for persons
with BMI >30kg/m?’i.e. the obese population. In
one study, the prevalence of high risk for OSA
was 20.2% for obese participants . The data
from Asia is scarce. However, studies report
prevalence range between 4.98% t027.3% in
different Asian countries, with a male-to-female
ratio of 2:1 . In a hospital-based study of
urban men between 35 and 65 years from
western India, the prevalence of OSA was
19.5% and is threefold higher in men as
compared to women .

With the worldwide obesity epidemic, OSA is
becoming more of a matter of concern, as
obesity is a major risk factor. Using the WHO
classification scheme for Asians, the prevalence
of obesity in urban women 25-64 years is
alarmingly high, around 40%, and is
comparable to figures reported from more
industrialized countries ). OSA needs to be
detected early, as consequences of untreated
OSA can be potentially serious. By this study,
we were able to determine the frequency of
obesity that were at high risk for developing
OSA and we are hopeful that this will help
reduce the risk of complications like stroke,
hypertension, and other non-communicable
diseases in the obese population in Pakistan.
This study will benefit our poor health care
system in cost reduction of diagnosis of sleep
apnea and other risks associated with obesity.
The results of our data were more or less
consistent with other people reporting similar
studies, within the limitations we had to face.

METHODOLOGY:

It was a Cross-Sectional Survey. The study was
conducted in the Medicine Department of
Services Hospital, Lahore from February 6,
2016 to August 5, 2016. A total of 300 subjects
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fulfilling inclusion criteria (All healthy obese
individuals BMI >30kg/m?, individuals of both
sexes (males and females) and aged between
18 and 60 years, who accompanied a patient or
visited a friend or relative admitted in the
hospital) were included.

The exclusion criteria were; individuals not
willing to participate in the survey, individuals
who have current illness e.g. chest infection,
heart failure, liver disease, etc. (except
hypertension), individuals came to the hospital
for medical advice, or for a surgical procedure,
individuals who were on regular follow-up with
any physician for an illness or were taking any
prescription medication.

The exclusion criteria were strictly applied to
avoid any potential effect modifiers. The
instrument used for collecting data in the
present study was the Berlin Questionnaire. The
Berlin Questionnaire is one of the commonest
used tools for identifying the risk of obstructive
sleep apnea in any particular population ™. It
has a sensitivity of 77.3% and specificity of
23.1%, according to recent studies ®. The
reason for choosing this questionnaire was its
pre-validation, ease of administration and
brevity along with good sensitivity.

The BQ was administered by a single person to
ensure the uniformity of data collection and to
adopt a standardized interviewing. The High
risk of OSA was recorded as per operational
definition.

All the data collection was in accordance with
the principles of Helsinki declaration"”. Before
administering the Questionnaire an informed
verbal consent was obtained from each
individual/guardian. All information including
demographics i.e. age, gender, BMI, results of
BQ were recorded on a predesigned proforma.
The individuals at high risk for OSA were offered
treatment as per hospital protocol.

The collected data was entered and analyzed in
the computer software SPSS v25.0. The
discrete variables like gender and High risk of
OSA (BMI> 35 kg/m?®) were presented as
frequency and percentages. Data were
stratified for age, gender, and BMI for effect
modifiers. Post-stratification, a Chi-Square test
was applied. A p-value £ 0.05 was considered
significant.
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RESULTS:

A total of 300 subjects fulfilling the
inclusion/exclusion criteria were enrolled to
determine the frequency of obese people who
were suffering from obstructive sleep apnea.
Gender distribution of the patients was done
which showed that 161(53.7%) were females
and 139(46.3%) were males age distribution of
the patients was done which shows that
104(34%) were between 18-38 years of age,
while 196(65.3%) were between 39-60 years of
age. The mean age was calculated as
41.81+£11.98 years (Table-I).

Frequency of risk of obstructive sleep apnea
was shown to be low in 241(80.3%) of the study
subjects and high in 59(19.7%) respectively
(Table-II). Stratification for frequency of OSA
with regards to gender showed that out of 59
positive cases of high risk for OSA, 37 were
males, 22 were females, and the P-value was
0.004, which is significant (Table-III).
Stratification for frequency of OSA with regards
to age was recorded which showed that out of
59 positive cases of OSA 22 were between 18-
38 years, 37 were between 39-60 years, p-
value was 0.867, which is not significant (Table-
V).

The patients were stratified with regard to BMI
in two categories. The BMI in category 1 was
30.00-35.00 kg/m?’ and category 2 was 36.00-
42.00 kg/m?®. Category 1 has total of 238
individuals and out of these 45 was found to be
high risk. Category 2 has total of 62 individuals
and out of these 14 were high risk. The p-value
is 0.790 which is not significant (Table-V). The
mean=S.D BMI of the individuals was 32.85 %=
2.56. Among the study population 66 (22%)
were hypertensive and 234 (78%) were not
hypertensive. Stratification for frequency of
OSA with regards to blood pressure was
recorded which showed that out of the 59
positive cases at high risk for OSA, 32 had
diagnosed hypertension, and 27 did not, p-
value was 0.000, which is significant.
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Table-I: Frequency distribution of gender and age groups.

Variables Frequency Percent
Male 139 46.3
Gender Female 161 53.7
Total 300 100.0
18-38 years 104 34.7
Age Groups 39-60 years 196 65.3
Total 300 100.0

Table-1I: Frequency distribution of risk of Obstructive Sleep Apnea (OSA).

Obstructive Sleep Apnea (OSA) Frequency Percent
Low risk 241 80.3
High risk 59 19.7
Total 300 100.0

Table-III: Stratification of High risk OSA with respect to Gender.

High risk OSA
Gender Total p-value
Yes No
37 102 139
Male
26.6% 73.4% 100.0%
22 139 161
Female 0.004
13.6% 86.4% 100.0%
59 241 300
Total
19.7% 80.3% 100.0%

Table-IV: Stratification of High risk OSA with respect to Age.

High risk OSA
Age Groups Total p-value
Yes No
22 82 104
18-38 years
21.2% 78.8% 100.0%
37 159 196
39-60 years 0.867
18.8% 81.2% 100.0%
59 241 300
Total
19.7% 80.3% 100.0%
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Table-V: Stratification of High risk OSA with respect to BMI.

High risk OSA
BMI Total p-value
Yes No
45 193 238
30-35 kg/m?
18.9% 81.1% 100.0%
) 14 48 62
36-42 kg/m 0.790
22.5% 77.5% 100.0%
59 241 300
Total
19.7% 80.3% 100.0%

p-value <0.05 is taken to be significant

DISCUSSION:

As mentioned before the Berlin Questionnaire
was chosen for its pre-validation, ease of
administration, and brevity along with good
sensitivity. However, the downside is that we
cannot determine exact frequency values
without a practical polysomnogram test. So our
current research is just an estimate of the
frequency of high-risk patients of obstructive
sleep apnea in the obese population and this will
serve as a base for further investigative
research with techniques such as
polysomnography in the individuals who are
classified as having at high risk for OSA as its
unnecessary to screen the whole population
with polysomnography. The cost reduction for a
poor health system will be a major benefit.

The overall high-risk OSA percentage in our
study subjects was 19.7%. While in the
literature it was found to be around 28.2% ™.
The slightly lesser percentages compared to the
west in our population is possibly due to dietary
differences, genetic differences as well as
differences in mean BMI and prevalence of
obesity and also a difference in the level of
awareness regarding signs and symptoms of
obstructive sleep apnea which may have been
missed out by the subjects during the
interview!",

Interviewee bias also needs to be taken into
account as most of our patients belonged to a
socio-economic stratum where they may not
adequately be able to explain and describe their
symptoms and lack awareness of disease
conditions itself.
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Our results regarding blood pressure were
significant in the high-risk OSA population (P
<0.001). This is in accordance with most
studies on OSA, which showed blood pressure
as a significant factor. A previous study showed
a significant correlation between OSA and
hypertension, in a sample Pakistani population
012l - Similarly, studies carried out on other
Caucasian populations revealed similar results
where obstructive sleep apnea was shown to be
independently related to hypertension ™.

The relation between OSA and age proved to be
insignificant in our population (p=0.867) this
was in concurrence with previous studies held in
Asia. For example, a review of studies from Asia
regarding sleep apnea, "*'* showed no
significant correlation to age in 3 different
studies. However, most Caucasian studies state
increasing age as a risk factor for OSA
independently ', This difference is probably
accountable for genetic changes in Asian and
Caucasian races.

Our study showed a significant correlation
between the male gender and a higher risk for
OSA (p=0.004). This finding is consistent with
the literature, as multiple studies have shown
similar results "“****!, Men showed more
ventilatory sensitivity to hypercapnia and
hypoxia in awake periods as compared to
females "*”!, Assuming this variation remains
during sleep also, it could be a possible
explanation to the higher risk of OSA in males.
During sleep, the ventilatory response is
depressed in both genders, causing an increase
in PCO,. Arousal at this point may lead to an
overshot of ventilation, resulting in hypocapnia
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and possible apnea "®. The incidence of apnea
and hypoapnea in both genders during
nonrandom (NREM) eyeball movement stages
of sleep was seen in various studies "**". During
NREM sleep in both sexes, they suggested that
the variation between males and females in
apneic thresholds is an indication of a difference
in responses of the respiratory
chemoreceptors®***

CONCLUSION:

A high risk of obstructive sleep apnea is
prevalent in significant number of a male obese
individual. Itis our hope that this study will pave
the way for future research on this issue and
also be of practical assistance in early diagnosis
of obstructive sleep apnea so that timely
treatment may be possible.
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