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ABSTRACT

Background: Obstructive Sleep Apnoea (OSA) has been too common yet under diagnosed clinical entity. It is
associated with the metabolic syndrome, a cluster of cardio-metabolic parameters including central obesity, insulin
resistance, hypertension and dyslipidemia. Obesity predisposes to both OSA and disorders in glucose metabolism.
There is growing evidence that OSA confers an independent risk of adverse glucose metabolism.

Methods: The present study conducted in the Department of Medicine at MDM Hospital attached to Dr. S.N.
Medical College, Jodhpur, Rajasthan, India. Participants after understanding the study protocol and procedure, asked
to give their written consent for the study. It was a cross sectional hospital based study in patients, screened at
Diabetic clinic and those referred from the periphery. Berlin questionnaires and Epworth score are tools to screen for
OSA attending the Medicine OPD and IPD, Dr. S. N. Medical College, Jodhpur. 50 patients with type 2 DM and 20
age and sex-matched controls were studied. Randomly selected T2DM subjects of age 20 to 75 years both sex with
obesity, BMI>25 kg/m?, clinical history suggestive of OSA, Epworth score>6, Positive Berlin questionnaires were
included in the study. Acute and unstable medical condition e.g. CHF, CRF, COPD, Recent stroke, Acute ACS,
Pregnant women were excluded.

Results: In the study OSA was prevalent in the diabetic population (54%), Mean age of the study population was
54.96+9.35 years. OSA was found to be increased with increasing age with maximum prevalence in >60 year’s age
group. OSA was more prevalent in the male population (64.29%), in urban population. Snoring, observed sleep
apnoea, restless sleep/insomnia, excessive daytime sleepiness and non-refreshing sleep were significantly associated
with OSA. (P<0.001). Prevalence of OSA was more in high BMI group (>35 kg/m?), OSA increased with increase in
neck circumference. OSA was more in subjects with uncontrolled diabetes (blood sugar>200 mg/dl), smokers and
alcoholics.

Conclusions: This study shows that OSA has a high prevalence in subjects with T2DM and identify several factors
that may be associated with its presence in the diabetic population. OSA can be usefully and easily assessed in an
outpatient setting by using a portable device such as Apnea Link. Clinicians should increase patients' awareness of the
signs and symptoms of OSA and refer for sleep studies when appropriate. Once diagnosed, patients should be
encouraged to adhere to CPAP treatment in order to halt progression and prevent complications.

Keywords: Body mass index, Neck circumference, OSA, Type-2 diabetes mellitus

International Journal of Advances in Medicine | July-August 2017 | Vol 4 | Issue 4 Page 894



Bhimwal RK et al. Int J Adv Med. 2017 Aug;4(4):894-902

INTRODUCTION

Obstructive Sleep Apnea (OSA) has been too common
yet under diagnosed clinical entity: Earlier studies in West
have shown prevalence is 4% for men and 2% for
women.! Prevalence studies from India have shown a
prevalence of sleep disordered breathing and OSA
syndrome almost similar to those in the West. Udawadia
ZF et al in its two-phase cross-sectional prevalence study
found that the prevalence of OSA is 7.5% in urban Indian
male in the age group 35 to 65 years Sharma SK et al
found prevalence is 3.57%.%3

OSA is associated with the metabolic syndrome, a cluster
of cardiometabolic parameters including central obesity,
insulin  resistance, hypertension and dyslipidemia.
Obesity predisposes to both OSA and disorders in
glucose metabolism.* There is growing evidence that
OSA confers an independent risk of adverse glucose
metabolism.® Observational data suggest the association
of worse glycemic control in patients with diabetes and
OSA.57 In Hong Kong, DM affects one-tenth of adults
aged 25 to 74 years, whereas the age-standardized
prevalence of obesity (BMI >25kg/m?) is as high as 29%
in men and 21% in women in community.>® With the
sweeping epidemics of obesity and type 2 DM, there is
potential interactions between OSA. Previous cross-
sectional studies that examined the relationship between
OSA and glucose metabolism had focused on the
prevalence of DM and impaired glucose metabolism
among subjects with OSA compared with subjects
without OSA whereas relatively few were published on
OSA in established DM. The reported prevalence rates of
OSA in diabetic populations ranged from 23% to
869%.811% This wide variation in reported prevalence
could be accounted by a number of reasons: different
study designs ranging from population studies to clinic
based studies. Different countries in Europe or in the
United States, although the vast majority of subjects were
of white ethnicities, and heterogeneous subject
characteristics in terms of age, BMI, sex, and the use of
antidiabetic medications. Further data will help to clarify
the exact scale of the problem of sleep apnoea in diabetic
populations. The aim of this study is to evaluate the
prevalence of OSA among Western Rajasthan patients
with type 2 Diabetes being followed up regularly at a DM
clinic and to identify clinical parameters associated with
OSA.

Laboratory night polysomnography is the gold standard
method for diagnosis of OSA. Polysomnography is a
non-invasive  technique that involves overnight
monitoring of electroencephalography, eye movements,
muscle tone, respiratory efforts, and airflow and oxygen
saturations. An apnoea was defined as the complete
cessation of respiration for at least 10 seconds and
hypopnea was defined as at least 30% reduction in
thoracoabdominal movement or airflow lasting at least 10
s that was includes a reduction of airflow lasting at least
10 seconds that was associated with at least a 4% drop in

oxygen saturation. OSA is diagnosed when the Apnoea-
Hypopnea index (AHI), i.e. the total number of
obstructive apneas and hypopneas per hour of sleep, is
greater than 5, excluding those with a central apnoea
predominance, which was defined by (central apnoea
index/AHI) >50%.2° The severity of OSA is graded
according to commonly used clinical criteria as mild
(AHI>5 but less than 15), moderate (AHI>15 but less
than 30), severe (AHI>30). Portable home monitoring as
an alternative to laboratory-based PSG for the diagnosis
of OSA in selected patients with can be done. Berlin
questionnaires and Epworth score are tools to screen for
OSA.

METHODS

The present study was conducted in the Department of
Medicine at MDM Hospital attached to Dr. S.N. Medical
College, Jodhpur, Rajasthan, India. Participants after
understanding the study protocol and procedure, asked to
give their written consent for the study. Present study was
carried out in-group of patients belonging to western
Rajasthan.

The design of this study was cross sectional hospital
based study and subjects were those screened at diabetic
clinicc medical OPD and those referred from the
periphery. Berlin questionnaires and Epworth score are
tools to screen for OSA.

Inclusion criteria

Randomly selected T2DM subjects of age 20 to 75 years
both sex with obesity, BMI>25 kg/mt2, clinical history
suggestive of OSA, Epworth score>6, Positive Berlin
questionnaires.

Exclusion criteria

Acute and unstable medical condition e.g. CHF, CRF,
COPD, Recent stroke, Acute ACS, Pregnant women.

Laboratory investigation

Haemoglobin, blood sugar, serum creatinine, lipid
profile, thyroid profile, ECG, chest X-ray PA view,
polysomnography.

Number of cases to be studied: 50
Number of control to be studied: 20

Clinical evaluation, anthropometric measures, relevant
laboratory investigations and nocturnal polysomnography
study test were performed at MDM Hospital Jodhpur,
Rajasthan, india. Polysomnography is a non-invasive
technique that involves overnight monitoring of
electroencephalography, eye movements, muscle tone,
respiratory efforts and airflow and O saturations. OSA is
diagnosed when the AHI is greater than five.
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Data evaluation

In a study, Epi Info statistics and multivariate analysis
method used to analyse the data.

RESULTS

In present study group prevalence of OSA in 35-44 years
age group was 33.33%, in 45-59 years age group was
44% and in >60 years age group was 73.68%. In this
study, 28 (56%) subjects were male, out of which 18
male subjects were observed with OSA and 22 (44%)
subjects were female, out of which 9 female subjects
were observed with OSA with prevalence of OSA, in
male was 64.29% and in female was 40.91%. OSA was
prevalent in 58.33% urban and in 42.86% of rural
subjects. The prevalence of OSA was 71.43% in subjects

related to business, 62.5% in Government employee, 40%
in farmers and 33.33% in subjects related to housework.

Table 1: Prevalence of OSA in different age groups.

Total  OSA subjects Prevalence
(in years) N=50 N=27 %
35-44 6 2 33.33
45-59 25 11 44
>60 19 14 73.68

Table 2 shows prevalence of symptoms in OSA and
without OSA subjects. Prevalence of snoring was 100%
in OSA subjects and 34.78% in without OSA subjects.
Prevalence of observed sleep apnoea was 66.67% in OSA
subjects and 21.74% in without OSA subjects.

Table 2: Prevalence of symptoms in OSA and without OSA subjects.

Presenting Symptoms With OSA Without OSA Prevalence
Snoring 27 100 8 34.78
Observed Sleep Apnoea 18 66.67 5 21.74
Restless sleep/ insomnia 22 81.48 11 47.83
Excessive day time sleepiness 18 66.67 4 17.39
Non-refreshing nocturnal sleep 17 62.96 7 30.43
Fatigue 14 51.85 17 73.91
Impaired concentration 6 22.22 4 17.39
Prevalence of restless sleep/insomnia was 81.48% in
OSA subjects and 47.83% in without OSA subjects. @ Moderate, ™ Moderate, i Severe, >33,
Prevalence of excessive daytime sleepiness was 66.67% 50 25-29.99, 30-34.99, 46.2
in OSA subjects and 17.39% in without OSA subjects. 45 42.9 42.9 u Severe, 30-

The prevalence of non-refreshing nocturnal sleep was
62.96% in OSA subjects and 30.43% in without OSA
subjects. Prevalence of fatigue was 51.85% in OSA
subjects and 73.91% in without OSA subjects. The
prevalence of impaired concentration was 22.22% in
OSA subjects and 17.39% in without OSA subjects.

In the present study 6 (22.2%) subjects were in mild OSA
severity group, out of which 4 (66.7%) were male and 2
(33.3%) were female subjects. 10 (37.0%) subjects were
in Moderate OSA severity group, out of which 7 (70%)
were male and 3 (30%) were female subjects. 11 (40.7%)
subjects were in severe OSA severity group, out of which
7 (63.6%) were male and 4 (36.4%) were female subjects.

In this cohort mean BMI was 35.14+7.27 kg/m?. In the
present study, 19 subjects were in 25-29.99 kg/m? BMI
group, out of which 7 were observed with OSA and 13
subjects were in 30-34.99 kg/m? BMI group, out of
which, 7 were observed with OSA and 18 subjects were
in >35 kg/m? BMI group, out of which, 13 were observed
with OSA.

.99,42.9

25-29.99

30-34.99 >35

#@Mild =Moderate  Severe

Figure 1: Distribution of BMI according to
OSA severity.
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So, prevalence of OSA, in 25-29.99 kg/m? BMI group
was 36.84%, in 30-34.99 kg/m? BMI group was 53.85%
and in >35 kg/m? BMI group was 72.22%. In the present
study, 7 OSA subjects were with BMI 25-29.99 kg/m?,
out of which 2 (28.6%) subjects were in mild OSA
severity group, 3 (42.9%) subjects were in moderate OSA
severity group, 2 (28.6%) subjects were in severe OSA
severity group.7 OSA subjects were with BMI 30-34.99
kg/m?, out of which 1 (14.2%) subjects were in mild OSA
severity group, 3 (42.9%) subjects were in moderate OSA
severity group, 3 (42.9%) subjects were in severe OSA
severity group. 13 OSA subjects were with BMI >35
kg/m?, out of which 3 (23.1%) subjects were in mild OSA
severity group, 4 (30.8%) subjects were in moderate OSA
severity group, 6 (46.2%) subjects were in severe OSA
severity group.

Table 3: The prevalence of OSA in study subjects
based on neck circumference.

Neck circumference Total gj?)Aects Prevalence
(cm) N=50  TEF (%)
30-35 16 1 6.25
36-40 16 9 56.25
>40 18 17 94.44

Table 3 shows the prevalence of OSA, in subjects with
NC 30-35cm was 6.25% and in subjects with NC 36-
40cm was 56.25%, in subjects with NC>40cm was
94.44%.

Table 4: The prevalence of OSA based on
blood sugar level.

Random OSA '

Total . Prevalence
blood sugar _ subjects

N=50 _ (%)
(mg/dl) N=27
<150 22 5 22.7
151-200 17 12 70.6
>200 11 10 90.9

Table 4 shows the prevalence of OSA based on blood
sugar level of study subjects. In the present study, 22
subjects were with blood sugar <150 mg/dl, out of which
5 subjects were observed with OSA, 17 subjects were
with blood sugar 151-200 mg/dl, out of which 12 subjects
were observed with OSA and 11 subjects were with
blood sugar >200 mg/dl, out of which 10 subjects were
observed with OSA Based on the above data, the
prevalence of OSA , in subjects with blood sugar <150
mg/dl was 22.7%, in subjects with blood sugar 151-200
mg/dl was 70.6% and in subjects with blood sugar >200
mg/dl was 90.9%.

Table 5 shows relation between OSA severity and Blood
sugar level of study subjects. In the present study, 5
subjects were with blood sugar <150 mg/dl, out of which
4 (80%) subjects were with mild OSA and 1 (20%)

subject was with moderate OSA severity. 12 subjects
were with blood sugar 150-200 mg/dl, out of which 2
(16.7%) subjects were with mild OSA severity and 6
(50%) subject was with moderate OSA severity and 4
(33.3%) subjects were with severe OSA severity. 10
subjects were with blood sugar >200 mg/dl, out of which
3 (30%) subjects were with moderate OSA severity and 7
(70%) subject was with severe OSA severity.

Table 5: Relation of OSA severity with
blood sugar level.

Random blood OSA severity

sugar (mg/dl) Mild Moderate Severe

<150 N=5 4 (80)* 1 (20)* 0 (0)*

151-200 N=12 2 (16.7) 6 (50) 4 (33.3)

>200 N=10 0 3(30) 7 (70)
*percentage

Table 6 shows the prevalence of OSA based on HbAlc
level. According to above data prevalence of OSA in
subjects with HbAlc 6.5-6.99% was 56.3%, in subjects
with HbAlc 7.0-7.49 % was 47.4% and in subjects with
HbAlc >7.5% was 60%.

Table 6: The prevalence of OSA based on
HbA1c level.

Total OSA subjects
N=50 N=27

Prevalence

Moderate Severe
N=6 N=10 N=11
6.5-6.99 N=9 2 (22.2)* 3(33.3)* 4 (44.4)*
7.0-7.49N=9 2(22.2) 4 (44.4) 3(33.3)
>7.5 N=9 2(22.2) 3(33.3) 4 (44.4)

Table 7 shows relation between OSA severity and HbAlc
level of study subjects. In the present study, 9 OSA
subjects were with HbAlc 6.5-6.99%, out of which 2
(22.2%) subjects were in mild OSA severity group, 3
(33.3%) subjects were in moderate OSA severity group
and 4 (44.4%) subjects were with severe OSA severity
group. 9 OSA subjects were with HbAlc 7.0-7.49%, out
of which 2 (22.2%) subjects were in mild OSA severity
group, 4 (44.4%) subjects were in moderate OSA severity
group and 3 (33.3%) subjects were in severe OSA
severity group, 9 OSA subjects were with HbA1c>7.5 %,
out of which 2 (22.2%) subjects were in mild OSA
severity group, 3 (33.3%) subjects were in moderate OSA
severity group and 4 (44.4%) subjects were in severe
OSA severity group.
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Table 8: The prevalence of OSA in study subjects

Table 11: Prevalence of OSA in control

according to their addiction. study subjects.
. Total OSA Prevalence Control stud . Prevalence
Addiction N=50 subjects N=27 | subjects : _ With OSA %
Smoker 16 10 62.5 | N=20 1 5 |
Non-smoker 34 17 50
Alcoholic 10 8 80 Table 11 shows the prevalence of OSA in control study
Non-alcoholic 40 19 47.5 subjects that is 5%.

Table 8 shows the prevalence of OSA in study subjects
according to their addiction. According to the above data,
the prevalence of OSA, in smokers was 62.5% and in
non-smokers was 50%. The prevalence of OSA in
alcoholic subjects was 80% and was 47.5% in non-
alcoholic subjects.

Table 9: Prevalence of HTN in different OSA
severity groups.

OSA subjects  With HTN Prevalence
N=27 N=15
Mild 6 2 33.33
Moderate 10 4 40
Severe 11 9 81.82

Table 9 shows prevalence of HTN in different OSA
severity groups. In the present study, total 27 subjects
were observed with OSA, out of which 15 (55.56%)
subjects presented with HTN. According to the above
data, 6 subjects were observed with mild OSA severity,
out of which 2 (33.33%) subjects presented with HTN
and 10 subjects were observed with moderate OSA
severity, out of which 4 (40%) subjects presented with
HTN and 11 subjects were observed with severe OSA
severity, out of which 9 (81.82%) subjects presented with
HTN.

Table 10: Prevalence of IHD in different OSA
severity groups.

OSA subjects  With Prevalence
N=27 IHD N=8
Mild 6 1 16.67
Moderate 10 3 30
Severe 11 4 36.36
*percentage

Table 10 shows the prevalence of IHD in different OSA
severity groups. In the present study, total 27 subjects
were observed with OSA, out of which 8 (29.63%)
subjects presented with IHD. According to the above
data, 6 subjects were observed with mild OSA severity,
out of which 1 (16.67%) subjects presented with IHD and
10 subjects were observed with moderate OSA severity,
out of which 3 (30%) subjects presented with IHD and 11
subjects were observed with severe OSA severity, out of
which 4 (36.36%) subjects presented with IHD.

DISCUSSION

The present study is a hospital based observational cross-
sectional study in Western Rajasthan assessing the
prevalence of OSA in T2DM patients.

The sociodemographic features of the study subjects were
according to the subjects attending diabetic clinic. The
number of subjects studied were 50, out of these 28
(56%) were male and 22 (44%) were female. The mean
age of the study population was 54.96+9.35 years, for
male 57.07+8.23 yrs, for female 52.27+10.16 yrs. There
were a higher number of urban subjects in a study that
was 36 (72%) in comparison to, 14 (28%) rural subjects.
This shows less awareness and less opportunity to seek
medical facilities in rural region. Out of 50 study subjects
maximum, 16 (32%) were government employee
followed by 15 (30%) subjects related to housework,
followed by 14 (28%) related to business and only 5
(10%) were farmer. The mean BMI (body mass index) of
study subjects was 33.17+6.41 kg/m? and mean neck
circumference was 38.38+4.71 cm.

As per present study prevalence of OSA in T2DM
patients was 54%. In male, it was 64.29% and in female it
was 40.91% while in control group prevalence of OSA
was only 5%. The prevalence of OSA was highest in >60
yrs age group which was 73.68% followed by 44% in 45-
59 years age group, followed by 33.33% in 35-44 years
age group. The result demonstrates a high prevalence of
OSA in diabetic men and women of all ages especially in
older age.

Various studies in West have shown prevalence in non-
diabetic men and women 4% and 2% respectively.!
Udawadia ZF et al found that the prevalence of OSA in
the non-diabetic population is 7.5% in urban Indian male
in the age group 35 to 65 years in their study.? Sharma
SK et al found the prevalence in non-diabetic normal
population 3.57%.% Our finding seems to be consistent
with results in the prior studies by Einhorn D et al.'®
Reddy EV et al showed in their study that the prevalence
of OSA increases with age, though age is not an
independent risk factor for OSA.'® Katsumata et al also
found that the prevalence of OSA was higher in diabetic
male population in comparison with a non-diabetic male
population in a study of 12,787 subjects.'” Chasens et al
found a very high incidence (65%) of undetected OSA in
patients with T2DM.'® Elmasry et al also found a
prevalence rate of OSA of 36% in patients with diabetes
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in comparison with 14.5% in normoglycemic control
subjects.® Punjabi NM et al found that recent research
demonstrates the likelihood of a relationship between
OSA and Type 2DM independent of obesity.°

According to the present study OSA was more prevalent
in the urban diabetic population as compared to the rural
diabetic population as prevalence was 58.33% and
42.86% of urban and rural population respectively.

In present study OSA was more prevalent in subjects
related to business (71.43%), followed by govt.
Employees (62.5) than farmers (40%) and subjects
related to housework (33.33%). This association may be
because of lifestyle.

In-a-cross-sectional study, Reichmuth et al found that
self-reported diabetes was more prevalent in 1,387 study
subjects with an AHI level of >15 events/h than those
with an AHI value of <5 events/h, after controlling for
shared risk factors such as age, sex, and body habitus.?°

In the present study, most of the patients complained of
snoring. And snoring was seen in 27 (100%) patients with
OSA while it was only 34.78% in without OSA subjects.
This shows an association between snoring and OSA.
This association was also established by previous studies.
The Report of an American academy of sleep medicine
task force also favour the study, according to them up to
60% (40 to 60%) patients with OSA reported snoring.?*
Study of Einhorn D et al also states that snoring and
reports of stopping breathing during sleep were also
significantly associated with OSA for cut-off levels of
>10, >15, >20 events/h.' Studies of Elmasry A et al and
Al Delaimy WK et al found snoring to be a risk factor for
the development of diabetes over 10 years independent of
confounding factors.?22® However virtually all patients
with OSA snore, but not all snorers have sleep apnoea.
This finding was favoured by study of Somers VK et al.?

Observed sleep apnoea was present in 23 (46%) subjects
out of which 66.67% were observed with OSA while only
21.74% contribution was from non OSA subjects.
According to these data obstructive sleep apnoea is 3
times more prevalent in OSA patient than non OSA
patients. According to the study of Resnick HE et al
people with diabetes had more episodes of periodic
breathing than did those without diabetes.?> Some other
studies also found that autonomic dysfunction that may
occur in those with DM could lead to this breathing
instability. 25 2" Not only diabetic patients had more sleep
apnoea than non-diabetic but also in the diabetic
population it was more associated with subjects with
OSA.

In present study, other symptoms which were prevalent in
OSA subjects than non OSA subjects were restless sleep/
insomnia (81.48% in OSA, 47.83% in without OSA),
excessive daytime sleepiness (66.67% in OSA, 21.74% in
without OSA), non-refreshing nocturnal sleep (62.96% in

OSA, 30.43% in without OSA and impaired
concentration (22.22% in OSA, 17.39% in without OSA).
These findings were also supported by study of Einhorn
D et al and study of VVgontzas AN et al.*>%

A diagnosis of OSA syndrome is accepted when a patient
has an Apnoea-Hypopnea Index (AHI; number of apneas
and hypopneas per hour of sleep) >5 and symptoms of
excessive daytime sleepiness (Sleep-related breathing
disorders in adults.’ In the present study the prevalence
of OSA was 54% in subjects with AHI >5 (66.7% male,
33.3% female) and 42% in subjects with AHI >15 (66.7%
male, 33.3% female). Above findings were also
supported by study of Einhorn D et al and study of Foster
GD et al.1*1%

In the present study OSA seems to be associated with
higher BMI. The prevalence of OSA in subjects with
BMI>35 kg/mt?> was highest (72.22%), followed by
53.85% in subjects with BMI 30-34.99 kg/mt? followed
by 36.84% in subjects with BMI 25-29.99 kg/mt?. Not
only prevalence but severity also increased with an
increase in BMI. According to Einhorn D et al OSA is
more common in a population with higher BMI.* This
association is also supported by Young T et al and
Grunstein R et al.?*%° Foster GD et al also did a study on
obstructive sleep apnoea among obese patients with type
2 diabetes in which they found that in participants with
AHI >5, BMI was the only significant predictor of severe
OSA (OR 1.1; 95% CI 1.0-1.2; P<0.03)." Independent of
other variables, a 1-unit increase in BMI was associated
with a 10% increase in the predicted odds of severe OSA.

In our observations, we found a significant increase in
prevalence of OSA with an increase in neck
circumference but no significant increase in severity was
found to increase in neck circumference. Pineda E et al
correlated NC with severity of OSA.3! They concluded
NC can be used to differentiate mild from moderate to
severe OSA but NC does not show a significant
correlation with AHI. Cross sectional analyses of the
Sleep Heart Health Study data show that, in middle-aged
and older adults, moderate to severe obstructive sleep
apnoea, as defined as an AHI greater than or equal to 15
events per hour, is independently associated with BMI
and neck circumference.?

In the present study, we tried to show the relation
between blood sugar level and prevalence of OSA. We
found that there were more cases of OSA with high level
of blood sugar. With blood sugar >200 the prevalence
was 90.9%, in comparison to 22.7% in subjects with
blood sugar level <150 mg/dl. We also found that with
the increasing level of blood sugar, severity of OSA was
also increasing, as in subjects with blood sugar level
>200 mg/dl, 70% were associated with severe OSA while
in subjects with blood sugar level <150 mg/dl, 80% were
associated with mild OSA. There is growing evidence in
support of an independent association between OSA and
impaired glucose metabolism by study of Pamidi S et
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al.3? These findings were also supported by a study of
McNicholas WT et al.®® Evidence from a recently
published randomized, double-blind, placebo-controlled
trial supports the hypothesis of a deleterious effect of
OSA on glucose metabolism. OSA is associated with
impaired fasting glucose, glucose intolerance, and type-2
diabetes, even after accounting age, sex, waist
circumference, and obesity.3* Although our data do not
provide evidence for a causal link between increasing
blood glucose and OSA.

In present study, however we found that the prevalence of
OSA increased with the increased HbAlc but there was
not any significant causal relationship. Severity of OSA
also not increased significantly with increased HbAlc
according to Aronsohn RS et al.®®* Compared to those
without OSA, the adjusted mean HbAlc was 1.5% higher
in those with mild OSA, 1.9% higher in those with
moderate OSA, and 3.69% higher in severe OSA
patients. Some recent studies also show no significant
association between HbAlc and OSA.%®

In studies of Wetter DW et al and Khoo SM et al cigarette
smoking and alcohol have been suggested as possible risk
factors for obstructive sleep apnoea.*®*” Epidemiologic
investigations show that current smoking is associated
with a higher prevalence of snoring and obstructive sleep
apnoea. Franklin KA et al in their study shows that even
exposure to second-hand smoke has been independently
linked with habitual snoring.%

In present study also, OSA was more prevalent in
smokers and alcoholic subjects. Wetter DW et al stated
that smokers are 2.5 times more likely to have OSA than
non-smokers.*® Ingestion of alcohol before sleep has been
shown to increase upper airway collapsibility and the
precipitate obstructive apnoeas and hypopnoea during
sleep.

According to Peppard PE et al the consequences of OSA
include hypertension, coronary artery disease.’® The
present study also shows that prevalence of HTN was
33.33%, 40% and 81.82% in mild moderate and severe
OSA respectively and prevalence of IHD was 16.67%,
30% and 36.36% in mild, moderate, severe OSA
respectively. However, hypertension did not have an
independent association with OSA, though it was
significantly more common in patients with OSA. This
was also shown in the study of Reddy EV et al.3! With the
advent of large epidemiologic studies and well-controlled
clinical trials, there is now substantial proof that
obstructive sleep apnoea does increases the risk for
various  cardiovascular  endpoints, most notably
hypertension

CONCLUSION
This study shows that OSA has a high prevalence in

subjects with T2DM and identifies several factors that
may be associated with its presence in the diabetic

population. Current guidelines for the management of
patient with T2DM do not include evaluation for possible
OSA, despite clear evidence from many studies that OSA
can adversely affect many aspects of management and
that treatment of OSA can vyield considerable
improvements in glycaemic control. OSA can be usefully
and easily assessed in an outpatient setting by using a
portable device such as Apnea link. Because treatment of
OSA has the potential both to decrease BP and to
improve glycaemic control, clinicians should increase
patients' awareness of the signs and symptoms of OSA
and refer for sleep studies when appropriate. Once
diagnosed, patients should be encouraged to adhere to
CPAP treatment in order to halt progression and prevent
complications.
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