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Abstract

Obesity being identified as a common risk factor for sleep related breathing disorder, measuring certain
physical parameters in obese patients help us in identifying Obstructive Sleep Apnea (OSA) suspects at the
earliest. The objective of this study is to find out the correlation of Body Mass Index (BMI) and Neck
circumference (NC) with severity of AHI in patients with OSA.

Material & Methods: 50 consecutive patients suspected to have OSA, attending OPD were enrolled. BMI
and NC recorded. AHI was calculated by over-night full polysomnography and correlation of severity of AHI
with BMI and NC explored.

Results: Out of 50 cases analysed, 35 were men and mean (SD) age was 48.6+ 6.2 years. 28%. 44% and
28% had mild, moderate and severe OSA respectively based on AHI values. 56% had BMI more than 30 and
NC more than 40.2cm was seen in 38% patients.

Conclusion: BMI and NC had significant correlation with severity of AHI, p value being 0.010 and 0.001
respectively. NC had a stronger positive correlation with severity of OSA, when compared with BMI.
Keywords: OSA, BMI, Neck Circumference.

Introduction

Obstructive sleep apnea is commonly seen in
obese individuals and is defined by AHI > 5 times
per hour of sleep, detected by polysomnography.
OSA has a slight male preponderance with its
prevalence being 4% in males and 2% in females.
@3 Multiple factors like BMI, body fat
distribution particularly neck fat deposition,
pharyngeal muscle one does have a relationship

with pathogenesis as well as severity of OSA.“™.
Polysomnography is currently the gold standard
investigation to diagnose and grade the severity of
OSA. The aim of this study is to find out the
correlation between BMI and NC with severity of
OSA, as these parameters would help clinicians in
selecting patients for polysomnography.
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Material & Methods
We enrolled 50 consecutive patients with history
of snoring or clinically suspected OSA attending
OPD of respiratory medicine/ENT department in a
tertiary care centre.
Inclusion criteria
e Age > 18 years and < 65 years
e History of snoring
e Date time somnolence
e Willing to take part in study
Exclusion criteria
e Cardio-vascular disease, cerebro vascular
accident, neuro-muscular diseases
e Cranio-facial anomalies
e Hypothyroidism, acromegaly, vocal cord-
palsy
e Amyloidosis

severe (AHI> 30times/hr) reported by full
nocturnal polysomnography.

Statistical Analysis

Done using SPSS (Statitical package for Social
Sciences) version 21 and p value < 0.05 was
considered significant. Categorical data compared
using chi-square test.

Working Definitions

a. BMI (kg/m?):

Underweight -<185
Normal -18.5-249
Overweight -25-29.9
Obese | -30-34.9
Obese 11 -35-39.9

Morbidly obese 111 - >40
b. Neck circumference (cm)

Clinical data and anthropometric data (BMI+NC) | -32-36
Il -36.1-40.1
recorded. NC measured at upper border of
. . . . - I ->40.2
cricothyroid membrane in each patient at sitting :
. c. AHI (times/hr) :
posture. BMI and NC were graded. OSA severity Mild: 515
was classified based on AHI into mild (AHI=5- MI d. t - 16-30
15times/hr), moderate (AHI=15-30times/hr) and oderate. 26-
Severe : >30
Results
Table 1: Descriptive data (n=50) (%)
<185 3 (6%)
18.5-24.9 6 (12%)
B M 25-29.9 13 (26%)
(kg/m?) 30-34.9 10 (20%)
35-39.9 9 (18%)
>40 9 (18%)
32- 36 10 (20%
N C ( ¢ m 36.1-40.1 21 (42%)
>40.2 19 (38%)
5-15 14 (28%)
AHI (' no. of times/hr. of sleep) 16-30 22 (44%)
>30 14 (28%)
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Table 2: Relationship between BMI and NC with severity of AHI (n=50)

AHI (5-15) | AHI (16-30) | AHI (>30) | Chi square [P wvalue
B M I
<185 2 (4%) 1 (2%) -
18.5-24.9 3 (6%) 2 (4%) 1 (2%)
25-29.9 3 (6%) 8 (16%) 2 (4%)
30-34.9 2 (4%) 5 (10%) 3 (6%) te. 13710 . 010
35-39.9 2 (4%) 3 (6%) 4 (8%)
> 40 2 (4%) 3 (6%) 4 (8%)
N C
32-36 7 (14%) 2 (4%) 1 (2%)
36.1-40.1 4 (8%) 12 (24%) 5 (10%) 42 .340[(0 .00 1
>40.2 3 (6%) 8 (16%) 8 (16%)

Mean age of study group was 48.6 + 6.2 years and
35 (70%) of them were males. 36 participants had
AHI more than 15 times/hr of sleep, BMI >30
seen in 28 (56%) patients and NC> 40.2 was
observed in 19 (38%) individuals (Table 1).
Relationship between BMI and NC with AHI is
depicted in table 2. Though BMI and NC both had
positive correlation with severity of AHI,
strongest positive relationship was found between
increased neck circumference and AHI severity (p
value 0.001).

Discussion

Neck  circumference, BMI and  waist
circumference are parameter used to assess
obesity and many studies have demonstrated
increased neck circumference in patients who
snore, have OSA®. In this study, the most
affected population was working adult males,
which is in accordance with the large
epidemiological study done by Lurie . BMI had
a positive correlation with severity of AHI. Chang
et al also derived similar results from the study
and concluded that BMI should be considered as a
marker for OSA severity?. Patients with
increased neck circumference had more severe
OSA in our study which was statistically
significant (p value 0.001). Studies done by
Medeiros and Pinto et al in western population
showed that neck circumference was the most
significant factor which had an association with
severity of OSA than BMI, a finding similar to
results derived in our study. Assessing simple

physical parameters like BMI and NC is needed in
all obese patients and regional distribution of fat
has more significance when compared with total
body fat as far as OSA is concerned.

Conclusion

Our study suggests that both BMI and NC are
significant determinants of severity of OSA. Neck
fat deposition rather than generalized obesity is an
important independent determinant of sleep apnea.
These parameters can only be used as screening
test for OSA, the gold standard investigation still
being polysomnography. In resource limited
facilities without polysomnography equipments,
parameters like BMI and NC measurements help
clinicians to select ideal candidates in whom sleep
study is warranted.
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