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ABSTRACT Background To study the anthropometric parameter in patient of obstructive sleep apnoea and to find out its
association with associated comorbities.

Methods 30 patients of OSA were previewed by polysomnographic study from the clinically suspected OSA patient by applying STOP
BANG criteria with score of >5,and equal number of age and sex match control subjects coming to OPD/IPD were studied.

Results Majority of patients belong to middle age group. Snoring was the most important symptom reported by the patients followed by
breathing pause (96.7%), day time tiredness (93.3%) and systemic hypertension (40%).Certain co-morbid condition like hypertension was
presentin (40%), hypothyroidism (10%) and 3.3% each were having diabetes and epilepsy.

Conclusion Sleep apnea is a common disorder that if not recognized and treated leads to significant morbidity and increased mortality.
Early recognition and treatment of OSA should be our aim. Treatment of OSA may represent a novel target to improve health outcome.

INTRODUCTION

Obstructive sleep apnoea is defined as a syndrome that is
characterized by the occurrence of repetitive episode of complete
or partial upper airway obstruction during sleep, these episodes
usually occur in association with loud snoring and daytime
sleepiness. The subtle consequences of OSA include change in
cognitive performance viz., difficulty with working memory,
slowing of response across the duration of the task, declines in the
best effort or fast response, lapses and false responses. OSA is
common worldwide and a higher than normal risk or prevalence of
cardiovascular diseases has been observedin OSA population.

A number of studies demonstrated the effect of age on the
development of OSA, independent of other confounding factors,
data addressing the age related absolute change in disease severity
are deficient. Some authors claim limited whilst, others suggest
marked deterioration in disease severity as much as doubling after
10yearsinagiven OSA population (5).

Like the increasing age, weight gain has also been shown to be a
strong predictor of worsening OSA (6). Increased prevalence of OSA
is seen in patients with congestive cardiac failure (40%), stroke (60%)
and end stage renal failure (50%) (7).Obese individuals have nearly
four time higher risk of having OSA as compared to non obese
individual independent of age and gender (1). Syndrome Z is
defined as co-occurrence of OSA and metabolic syndrome. The
estimated population prevalence of syndrome Z in North India is
about 4.5 percent (95% Cl 3.7-5.3) and age, male gender, amount of
body fat and nocturnal desaturation were found as independent
risk factors forit (12).

The combination of male gender, waist-hip ratio and neck
circumference has been incorporated in a diagnostic model for
predicting OSA and screening subjects for PSG. Males have a 10 fold
higher risk of having OSA. Earlier studies have consistently reported
a higher prevalence of OSA in men. In fact, ratio as high as 10:1 in
favour of men have been reported while studying sleep apnoea in
clinical settings (15). There are several reasons for the observed
differences in the prevalence between men and women. These
include, but not limited to differences in the distribution of adipose
tissue, upper airway anatomy and muscle function, control of
ventilation, and the effects of sexhormones and leptin (16).

MATERIALS AND METHODS

The present study was carried out in the Department of Medicine
Department of General Medicine, Govt. Medical College ; Ratlam on
30 OSA patients and equal controls over a period of 12 months. The
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objective was to study the anthropometric parameter in patients of
obstructive sleep apnoea to find association between
anthropometric data and OSA and also to find out association
between severity of OSA and left ventricular end systolic/diastolic
volume and pulmonary artery pressure.

30 patients of OSA were previewed by polysomnographic study
from the clinically suspected OSA patient by applying STOP BANG
criteria with score of >5, and equal number of age and sex match
control subjects coming to Medicine OPD/IPD were studied. After
detailed clinical history and anthropometric examination, they
were subjected to biochemical, haematological and echo-
cardiological examination.

OBSERVATIONS
The mean age of patients was 52.23 yrs while it was 54.40 in controls
which was statistically not significant. Among OSA group, 83.3%
were male and 16.7% were female, 63.3% male and 36.7% female
were there in control group, showing male predominant. OSA was
commoninmale.

Table 1 - Anthropometric measurements of OSA patients and
controls

Anthropometric Measure |Case (n=30)|Control (n=30)|P value
Height [cm] Mean (SD) 161.43+7.21(157.47+7.48 |0.04
Weight [kg] Mean (SD) 84.87+12.08(63.43+7.82 <0.001
BMI [kg/m?] Mean (SD) 32.07+4.16 |25.23+3.39 <0.001

Table shows that OSA patients had higher BMI, they were taller and
heavier as compared to controls. The weight and BMI was
significantly higher than controls (p=0.001). The mean height of
cases was 161.43 cm and controls was 157.47 cm the difference was
significant (P<0.05).

Table 2-Laboratory parameters of OSA patients and controls

Laboratory Parameter |Case (n=30) Control (n=30) [P
Hb [g/dI] Mean (SD) 11.53+1.27 11.12+1.00 0.17
TLC [/cu mm] Mean (SD)|7050.03+1363.72|7198.87+1183.74|0.65
MCV [fl] Mean (SD) 83.82+5.89 86.12+4.76 0.10
PCV [%] Mean (SD) 44.76+15.66 38.74+£5.22 0.05
MCH [pg] Mean (SD)  [31.91+9.35 29.41£1.93 0.15
MCHC [%] Mean (SD)  |32.36+2.19 33.34+1.83 0.06
Random blood sugar  |104.9+24.04 95.80+8.31 0.05
[mg%)] Mean (SD)
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Table shows various laboratory values in OSA patients and controls.
Both the groups were comparable with regards to laboratory
parameters. The mean values of Hb and Total leukocyte count in our
study was 11.53 g/dl and 7050 /cumm in cases which was
comparable with the controls. Mean MCV in cases was 83.82 fl while
that in control was 86.12 fl. Values of PCV, MCH and MCHC in cases
were 44.76 %, 31.91 pg and 32.36 %, while that of in controls were
38.74%, 29.41 pg and 33.34% respectively. Except PCV which was
significantly higher in OSA group (P=0.05), other lab parameters
were not significant. This significance could be due to hemo-
concentration or polycythaemia which might be due to secondary
hypoxemia. The random blood sugar was on the higher side could
be dueto the patient who were obese and were having higher BMI.

Table 3 - Stop Bang Criteria for diagnosis of OSA patients and
controls

Criteria CASE CONTROL |Statistic (P
(n=30) (n=30) al value

Snoring reported by [%] [30 (100%) |23 (76.7%) |7.92 0.005

Day time tiredness 28(93.3%)(6 (20%) 32.85 <0.001

reported by [%]

Breathing pause 29 (96.7%)|6 (20%) 36.27 <0.001

observed in [%]

Systemic hypertension |12 (40%) |2 (6.7%) [9.31 0.002

present in [%]

BMI [kg/m2] 32.07 25.23 6.97 <0.001

Age [years] 52.23 54.50 -0.78 0.43

Neck Circumference [cm]|42.40 35.10 8.96 <0.001

Gender Male 25(83.3%) [19(63.3%) |3.06 0.08

Table shows that OSA patients had statistically significant difference
as compared to controls in snoring, day time tiredness, breathing
pauses and BMI (P=<0.05). They were taller, heavier and had larger
neck circumference as compared to controls.

Table 4-Comorbidillnessin OSA patients and controls (n=30)

Comorbidity Case Control Chi-square|P value
present (%) |present (%) |test

Cardiac 12 (40%) 2 (6.7%) 9.3 0.002

(Hypertension)

Endocrine 4(13.3%) 4(13.3%) |[5.0 0.28

(Hypothyroidism/

Diabetes)

Neurology 1(3.5%) 0 1.01 0.31

(Epilepsy)

Table shows that 40% were hypertensive in OSA patients and 6.7%
in controls, thus hypertension was significantly higher in OSA
patients than control. Hypothyroidism was found in 10% of OSA
patients and in 3% of controls. Diabetes mellitus was found in 3% of
OSA patients and in 10% of control. Only one patient of OSA had

epilepsy.

RESULTS

1. Out of 30 patients 25 were male and 5 were female. The mean
age of OSA patients was 52.23+10.1 years and control
54.50+12.1 years. The youngest patient was 36 year old and
oldest 72 year. Majority of patients belong to middle age group.

2. Majority of patients (87%) belonged to middle socio-economic
group, and a negligible number to the higher socio-economic
group.

3. Snoring was the most important symptom reported by the
patients followed by breathing pause (96.7%), day time
tiredness (93.3%) and systemic hypertension (40%).

4. Certain co-morbid condition like hypertension was present in
(40%), hypothyroidism (10%) and 3.3% each were having
diabetesand epilepsy.

5. The mean height of OSA patients (161.43+7.21cm) as
compared to control (157.47+7.48 cm), mean weight was
significant (p=0.001), (84.87+12.08 kg) as compared to control
(63.43+7.82 kg), mean BMI (32.07+4.16 kg/m’) significant
(p=0.001) more than control (25.23+3.39kg/m?) and mean neck

circumference (42.40+3.09 cm) was also significant (p=0.001)
more than the control (35.10+2.49cm) respectively.

6. There was no significant difference in haematological,
biochemical and serum lipid level between study patients and
control, exceptVLDL level which was significantly (51.70+24.55
mg/dl) morein OSA patients.

7. Above observation of OSA patients shows that there are
significant cardiovascular functional abnormality making them
prone to cardiac morbidity and mortality as compared to
normal healthy controls of same age and sex. Thus appropriate
measures are required at all level not only to identify such high
risk patients of OSA but also to take appropriate action.

STATISTICALANALYSIS

Data collected from both the groups will be cleared, sorted and
entered in to Microsoft EXCEL. After data entry, various statistical
analyses will be done.SPSS (version 17.0, Chicago, IL, USA) was used
for statistical analysis and continuous variables were noted as mean
+ standard deviation, VAS as mean * standard error and analyzed
using ANOVA. Categorical variables were noted in number of
patients (%) and analyzed using chi-squared and Fisher's exact test.
A P value of < 0.05 was considered statistically significant and P
value of <0.01 was highly significant were taken

DISCUSSION

This study had shown that subjects with severe OSA were heavier,
had higher body mass index and a larger neck circumference as
compared to controls. A male predominance was seen in the OSA
patients (83.3%). This finding has been supported by a number of
earlier studies that had shown that OSA was more prevalentamong
males. The male predominance could be related to a number of
factors. It has been hypothesized that males have larger tongue,
longer soft palate, and higher abdominal girth as compared to
females. All these are known risk factors for OSA. Such anatomical
factors contribute to reduction in the upper airway space and
compliance of chest. Hence, these factors predispose the males for
the OSA.

Higher BMI suggests more fatin the body and this fat gets deposited
in a number of areas in the body. These areas include abdominal
cavity in males, gluteal and sub-cutaneus tissue in females and also
the parapharyngeal fat pads. Amount of fat in parapharyngeal
region is related to the neck circumference and hence, larger neck is
associated with high risk for OSA. However, contradictory studies
are also available that did not find any difference between the OSA
and controls on these measures . This is worth mentioning here that
OSA depends upon a number of other factors that regulate the
pharyngeal airway patency. Besides anatomical factors mentioned
so far, that influence the patency of upper airway, other
physiological factors like central chemo-sensitivity, tone of the
pharyngeal dilator muscles, chest wall compliance, tracheal tug also
affect the chances of development of OSA. In addition, craniofacial
anatomy plays a major role in development of OSA. Position of
maxilla and mandible relative to the posterior pharyngeal wall,
nasal airway structure also decide the calibre of upper airway and
any deviation from normal anatomy may cause OSA. Since,
occurrence of these factors is independent of BMI, OSA can be found
in subjects with low BMI.

In present study, we found that serum creatinine was higher in OSA
patients. In present study, the blood sample was drawn in early
morning after the overnight study. Since these patients had sleep
apnea in the previous night, a possibility of relative dehydration
could not be ruled out as many of these patients are mouth
breathers. However, values in both the groups were within reference
range as shown in earlier studie. Fasting blood sugar was
comparable between two groups. Similar findings have been
reported earlier.

In present study, we found that OSA patients had low HDL and
increased VLDL as compared to controls. Low HDL in OSA patients
could be related to metabolic syndrome that is an integral part of
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the OSA pathology. The repetitive episodes of upper airway
obstruction that are characteristic of OSA, result in intermittent
hypoxia and large swings in intra-thoracic pressure that in turn
trigger autonomic responses, and sympathetic over activity in
patients with OSA. There is a direct link between the adrenergic
system and lipid levels. The chronic elevated sympathetic activity in
OSA patients may lower HDL and increase serum TG levels. Borgel et
aldemonstratedaninfluence of OSAonHDL levels.

In their study, an independent association was found between the
change in AHI and the change in HDL and triglycerides respectively.
Can et al found that OSA was associated with increased lipid levels.
Total cholesterol, LDL and TGs values were increased in patients with
OSA compared with controls. lesato et al reported that circulating
lipoprotein lipase concentrations were lower in OSA patients
compared with those in non-OSA patients. Tan et al demonstrated
that OSA subjects had greater degree of HDL dysfunction and
increased oxidized LDL levels compared with controls. These studies
found that AHI was the main determinant of HDL dysfunction in
OSA patients.

In present study there was no difference of haematological
parameter such as haemoglobin, total leukocyte count, MCV, MCH,
MCHC between OSA patients and healthy control. PCV was
significantly higher in OSA patients. This significance could be due
to hemo-concentration or polycythaemia which might be due to
secondary hypoxemia.

In this study, all the OSA subjects complained of snoring, 93%
reported day time tiredness, breathing pauses were observed by
bed partners of 97% subjects and 40% OSA patients were
hypertensive. However, the daytime systolic and diastolic blood
pressure was comparable between groups. Usui Y et al
demonstrated that systolic blood pressure and diastolic blood
pressure was not different between normal subjects and severe OSA
patients. Lee etal demonstrated thatincreased systolicand diastolic
blood pressure in OSA patients compared with control, but in this
study the number of healthy control will be less as compared with
OSA patients.

CONCLUTION

We have demonstrated a very high prevalence of cardiovascular risk
factor such as obesity, HTN, DM and hyperlipidemia in OSA patients.
The available evidence supports higher incidence of heart failure,
CAD, hypertension, and stroke in OSA subjects. OSA also causes
cardiac remodeling i.e. LVH and LA enlargement, which may have
arrhythmic potential such as high incidence of AF in OSA.

Our observation in OSA patients shows that there are significant
cardiovascular functional abnormality making them prone to
cardiac morbidity and mortality as compared to normal healthy
controls of same age and sex. Thus appropriate measures are
required at all levels not only to identify such high risk patients of
OSA butalso to take appropriate action.

Sleep apneaisacommon disorder thatif not recognized and treated
leads to significant morbidity and increased mortality. Early
recognition and treatment of OSA may improve cardiovascular
function. Treatment of OSA may represent a novel target to improve
cardiovascular health outcome.
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