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INTRODUCTION

Excessive accumulation of fat in body is defined as
obesity, which may adversely affect the health outcomes
of an individual." Obesity is a serious health problem in
both developed as well as developing countries.? Indian’s
are more susceptible to diabetes and cardio-vascular
diseases with modest overweight, central obesity and
decreased physical activity has led to a rapid increase in
prevalence of diabetes mellitus and cardiac problems in
India with major changes in diet and lifestyle.> Many
other disease conditions including certain types of cancer,

ABSTRACT

Background: Obesity is a serious health problem across the world. Obesity is
an independent risk factor for diabetes and cardiac problems. Waist-hip ratio
and waist circumference are better predictors of obesity and associated medical
risks. The aims and objectives of study are to evaluate overweight and obesity
in non-diabetics and assess correlation of BMI, WC and WHR with fasting
blood sugar (FBS).

Methods: A prospective study was carried out at D.Y. Patil Hospital Nerul,
Navi Mumbai between November 2014- December 2014. Subjects attending the
medical outpatient department (OPD) were invited to participate in this study.
200 subjects were screened, of whom 100 subjects having fasting sugar levels
less than 110 mg/dL were enrolled. The subjects were matched with respect to
age, BMI, waist circumference and Hip circumference and W: H ratio. BMI,
WC and W:H ratio was correlated with FBS using Pearson’s correlation
coefficient. Statistical significance was considered at P value<0.05.

Results: It indicated 19.6% males (10/51) and 14.28% females (7/49) were
overweight and 47.05% males (24/51) and 42.85% females (21/49) were obese
according to BMI. 13.72% males (7/51) and 20.40% females (10/49) were
overweight and 66.66% males (34/51) and 38.77% females (19/49) were obese
according to WC. 5.88% males (3/51) and 4.08% females (2/49) were
overweight and 94.11% males (48/51) and 91.83% females (45/49) were obese
according to WHR.

Conclusions: It can be concluded from this study that there is a positive
correlation between BMI, Waist circumference, Waist: Hip Ratio and are
important indicators of obesity to predict obesity.

Keywords: Obesity, WC, BMI, WHR

Strong linkage of obesity and medical risks is attributed
to abdominal distribution of body fat, often measured by
waist hip ratio (WHR) or waist circumference (WC)
rather than body mass index (BM1).”® Both can be easily
calculated and have emerged as high risk indicators and
predictors of obesity induced complications, independent
of height and muscle mass.” Many studies have already
shown significant association of WC and WHR with
myocardial infarction in comparison with BMI. '
Diabetics’ epidemics will only be controlled on
application of population strategies favouring avoidance
of adiposity by strict caloric intake and routine physical

exercise.'?

hypertension, dyslipidemia, osteoarthritis,
musculoskeletal problems and gall stone formation are
risk factors having association with obesity.*®
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METHODS

A prospective study was carried out at D.Y. Patil
Hospital Nerul, Navi Mumbai between November 2014-
December 2014. Subjects attending the medical
outpatient department (OPD) were invited to participate
in this study. We screened 200 subjects out of whom 100
subjects having fasting sugar levels less than 110 mg/dL
were enrolled. The aims and objectives of study are to
evaluate overweight and obesity in non-diabetics and
assess correlation of BMI, WC and WHR with fasting
blood sugar (FBS).

Inclusion criteria

e  Subjects of either gender above 20 years of age with
fasting sugar levels less than 110 mg/dL
e Patients willing to sign a written informed consent.

Exclusion criteria

e  Subjects with type 1 or type 2 Diabetes Mellitus

e Subjects taking insulin, oral anti-diabetic drugs,
corticosteroids, anti-depressants

e  Pregnant woman and nursing mothers.

After obtaining the informed consent, person’s age, sex,
height, weight, waist circumference and hip
circumference were recorded. The subject was quizzed
about his lifestyle, his diet, physical exercise. Fasting
blood sugar (FBS) was taken after a 12 hours fast.
Weight was recorded to nearest 0.5 Kg and Height was
recorded to nearest 0.5 cm. Body mass index (BMI) was
calculated as weight (kg) divided by height squared
(meter?). Waist and hip circumferences were measured
using a flexible measuring tape, mid-way between the
xiphoid process and the umbilicus during the mid-
inspiratory phase and at maximum circumference in the
hip area, respectively. Ethics committee approval was
taken before starting the study.

Define criteria for BMI here was used and for waist
circumference and W:H ratio.

Subjects with BMI between 18-22.9 kg/m® were
classified as normal weight, between 23-24.9 kg/m® as
overweight and above 25 kg/m? as obese.* WC
classification of subjects were done with WC less than 80
cm as normal weight, between 80-87.9 cm as overweight
and more than 88 c¢cm as obese. WHR classification of
subjects was done with WHR less than 0.80 as normal
weight, between 0.80-0.84 as overweight and more than
0.85 as obese.?

The subjects were matched with respect to age, BMI,
waist circumference and Hip circumference and W: H
ratio. BMI, WC and W:H ratio was correlated with FBS
using pearson’s correlation coefficient. Statistical
significance was considered at P value<0.05.

RESULTS

Total sample size was 100 subjects. The study sample
consisted of 51 males and 49 females. BMI cut-off values
by world health organization on basis of current
recommendation are 18.5-24.9 kg/m? for normal,
25.0-29.9 kg/m? for overweight and >30 kg/m® for
obesity.”*'* As per Indian scenario, body mass index of
23 kg/m? is considered overweight as compared to WHO
BMI cut-off limit of 25 kg/m%.3

Table 1: Gender wise distribution of anthropometric
measurements and fasting blood sugar levels.

Male (n=51)

Female (n=49)

Mean+SD Meanz+SD

Age (Years)  50.15+14.54 42.97+16.99
BMI (Kg/m?) 24+3.26 24+5.24
WC (cm) 91.49+10.66 85.97+14.69
HC (cm) 99.1748.81 94.69+15.40
W:H ratio 0.92+0.04 0.90+0.04
FBS 92.72+9.52 92.40+9.89

Body mass index (BMI) is a simple index of weight-for-
height that is commonly used to classify overweight and
obesity in adults.’® It is defined as a person's weight in
kilograms divided by the square of his height in meters
(kg/m?). According to Table 2, 19.6% males (10/51) and
14.28 % females (7/49) were overweight and 47.05%
males (24/51) and 42.85% females (21/49) were obese
(Table 2).

Table 2: Gender wise distribution of BMI class.

Male (n=51) Female (n=49)

g%rr;; Igvgﬁzg) 17 (33.33%) 21 (42.85%)

Over weight
(23-24.9 kg/m?) 10 (19.60%)
Obese (>25 kg/m?) 24 (47.05%)

7 (14.28%)
21 (42.85%)

Table 3: Gender wise distribution of waist
circumference.

V_\/alst Male (n=51) Fe_male
circumference (cm n=49

Less than 80 cm 10 (19.60%) 20 (40.81%)
Between 80-87.9cm 7 (13.72%) 10 (20.40%)
Greater than 88 cm 34 (66.66%) 19 (38.77%)

Waist circumference (WC) refers to a measurement of
your waist taken at a point mid-way between the xiphoid
process and the umbilicus during the mid-inspiratory
phase.® According to Table 3, Subjects with waist
circumference between 80-87.9 cm were classified as
Overweight 13.72% males (7/51) and 20.40% females
(10/49). Subjects with waist circumference greater than
88 cm were classified as obese 66.66% males (34/51) and
38.77% females (19/49) (Table 3).
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Table 4: Gender wise distribution of waist: hip ratio
(WHR).

| Waist hip ratio (WHR

Male (n=51) Female (n=49)
WHR (<0.80) 0 2 (4.08%)
WHR (0.80-0.84) 3 (5.88%) 2 (4.08%)
WHR (>0.85) 48 (94.11%) 45 (91.83%)

Waist to hip ratio (WHR) is the circumference of the
waist divided by the circumference of the hips.”®
According to Table 4, Subjects with W:H ratio between
0.80-0.84 were classified as overweight 5.88% males
(3/51) and 4.08% females (2/49). Subjects with W:H
Ratio of >0.85 were classified as Obese 94.11% males
(48/51) and 91.83% females (45/49) (Table 4).

Table 5: Gender wise distribution of exercises done.

I ~Male (n=51)  Female (n=49) |
Walking (%) 22 (44%) 19 (38.77%)
Others (%) 1 (1.96%) 4 (8.17%)

No exercise (%) 28 (54.90%) 25 (51.02%)

*Others- Yoga, Cycling.

About 46% of subjects were doing exercise i.e. walking,
yoga or cycling (Table 5).

Table 6: Age wise distribution of anthropometric
measurements and fasting blood sugar.

Age (years) BMI WC (cm) WHR FBS (mg/dl)
20-29 21 80 0.9 89
30-39 24 88 0.91 93
40-49 25 88 0.91 92
50-59 26 95 0.93 91
60-69 25 94 0.93 97
70-79 24 87 0.91 98

Table 6 shows that up to 69 years as age increases there
was trend of increase in BMI, WC, WHR and FBS but
after 70 years it showed a decrease in BMI, WC, WHR.

Table 7: Correlation coefficients of BMI with waist
circumference, WHR and FBS.

Pearson’s correlation

Parameter e

coefficient
WHR 0.3 0.0024*
WC 0.66 0.0001*
FBS 0.09 0.373 (NS)

NS- not significant, *P<0.05- significant.

Table 7 explains that there was a positive correlation of
BMI with WHR and WC with significant values whereas
no significant correlation of BMI with FBS.

Table 8: Correlation coefficient of WC with fasting
blood sugar.

Pearson’s correlation
coefficient

FBS 0.12

P value: NS- (not significant).

Parameter

0.234 (NS)

There was no significant correlation of waist
circumference with fasting blood sugar (Table 8).

Table 9: Correlation coefficient of WHR with fasting
blood sugar.

Pearson’s correlation

_ _coefficient

| FBS 0.21 0.04* |
*P<0.05- significant.

P value

Parameter

There was a positive correlation between waist to hip ratio
which was statistically significant (p<0.05) (Table 9).

Combined uses of parameters like BMI, WC or WHR for
assessment of generalized and abdominal obesity are
better indicators for identification of patients with CVD
risk.'®18

DISCUSSION

Physical activities are decreased, men have become more
dependent on machines, standards of living have
improved, dietary along with lifestyle changes people are
putting on extra weight.

Globally the prevalence of obesity in women exceeds that
in men, but in our study obesity in men exceeded from
that of women.**

The Indian council of medical research has advised lower
body weights for Indian men (60 kg) and women (50 kg)
compared to those recommended for developed countries
because of the smaller body frames of Indian people.?’
BMI values on a lower side for developing countries have
been advised by expert groups, 18-22.9 kg/m? acceptable,
23-24.9 kg/m? should be considered overweight and >25
kg/m2 as obesity.** Recent consultation by a world health
organization (WHO) expert group suggested that,
different association between body mass indexes,
percentage of body fat and health risk of type-2 diabetes
is present among Asian’s as compared to European
population.?*

In most Indian’s, BMI more than 23 kg/m2 is associated
with diabetes mellitus, hypertension, coronary artery
disease (M), cholelithiasis, stroke, osteoarthritis,
reproductive problems  and certain  cancer’s
(endometrium, breast and colon).?? Weight appears to be
of fundamental importance in diabetes prevention and
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weight reduction is associated with lower BMI and waist:
hip ratio.

Genetic predisposition to central obesity among Indian’s
is attributed due to abnormal fat distribution in the body
predisposing insulin resistance. Significant
epidemiological evidences found that Waist: Hip ratio
>0.88 in males and >0.85 in females are associated with
significant risk of diabetes and cardiovascular mortality in
Indian’s.?

The reason given by expert groups for the above
mentioned values of men 60 kg and women 50 kg is due
to body frames of Indians which demands lower BMI
values for developing countries.”***?*# Waist: hip ratio
of more than 0.88 in males and 0.85 in females has strong
risk association with diabetes and cardiovascular
mortality based on epidemiological evidences carried out
among Indian population. The WHO recommended waist:
hip ratio of less than 0.95 in males and less than 0.90 in
females is too high and not valid for Indians.?

Diabetes is setting in Indian population at a younger age
(a decade earlier) having features of high intra-abdominal
fat mass, high insulin resistance rates and deficient states
explained briefly in ‘Thifty Gene Hypothesis’ and “Yajnik
Paradox’.?® High tendency is noted among South Asians
for abdominal obesity and related complications.?*?
Another study gave confirmation about waist - hip ratio
being an important risk factor for death due to coronary
heart diseases.?” So, while assessing obesity waist - hip
ratio is the best of all parameters in anthropometrical
measurements.’

Impaired fasting glucose patients are more prone to
develop visceral fat more precisely as compared to
subcutaneous fat. Obesity has a pivotal role in
pathogenesis of type 2 diabetes.?®

Interheart study

A case-control study having large sample size (12,000
myocardial infarction cases and 15,000 controls) found
that WHR had more strong association with myocardial
infarction risk as compared to WC.?

Result’s indicated 19.6% males (10/51) and 14.28%
females (7/49) were overweight and 47.05% males
(24/51) and 42.85% females (21/49) were obese
according to BMI. 13.72% males (7/51) and 20.40%
females (10/49) were overweight and 66.66% males
(34/51) and 38.77% females (19/49) were obese
according to WC. 5.88% males (3/51) and 4.08% females
(2/49) were overweight and 94.11% males (48/51) and
91.83% females (45/49) were obese according to WHR.

CONCLUSION

It can be concluded from this study that there is a positive
correlation between BMI, Waist circumference, waist: hip

ratio. All three are important indicators of obesity and can
be used to predict incidence of obesity in Indian
population. It is important need of the hour to set
guidelines for detection of obesity in Indian population to
enable early detection of obesity, so that early and prompt
treatment or prevention measures can be started and huge
hidden burden of further cardio vascular complications
can be reduced.
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