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ABSTRACT

Context: In recent years, there has been a marked change in life-style of South Asian countries caused by economic growth,
affluence, urbanization and dietary westernization. Few studies on the prevalence of obesity, hypertension and diabetes in the
Indian population have been reported. However, there has been scarce literature on the study of prevalence of type 2 diabetes
mellitus (DM) and Hypertension in overweight and obese people in India with criteria suggested by World Health Organization (WHO)
for Asians. Information on such public health issues would provide evidence based data to develop guidelines and policies on
this subject. Aim: The aim of this article is to determine the prevalence of hypertension and type 2 DM in overweight and obese
people. Setting and Design: A cross-sectional study consisted of people selected from the out-patient department and indoors of a
large defense hospital in a semi urban area of Assam. Materials and Methods: Patients with overweight and obesity, reporting for
consultation and medical examination were taken into the study. The data collected was analyzed using the criteria for overweight,
obesity, diabetes and hypertension defined by WHO, Joint National Committee VII and International Diabetes Federation, American
Diabetes Association. A descriptive statistical analysis has been carried out in the study. Results: A total of 300 people were the
subject population of this study. Among the subject population, there were 97 overweight and 203 obese. The 56 subjects were
found to be diabetic. The prevalence of type 2 DM in overweight subjects was 15.5% and in obese was 20.2% and overall was 18.7%.
Prevalence of hypertension in the overweight population was 8.2% and in obese was 22.2% and overall found to be 17.7%. Conclusions:
The prevalence of type 2 DM, hypertension in the obese group of the study population were found to be 20.2%, 22.2% and in the
overweight population were 15.5% and 8.2%, respectively. This indicates that the prevalence of type 2 DM and hypertension increases
with increasing weight of the individuals. The prevalence of type 2 DM and hypertension were relatively higher compared with
other studies in India and abroad.
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Introduction

During the last decade, the medical community has established
that obesity due to over-nutrition and reduced physical activity
has become not only the most prevalent nutritional disorder of
the developed world, but an alarming threat to public health
wotld-wide. Before 20" century, despite the warnings of physicians
such as Galen and Hippocrates, many cultures have harbored the
false belief that obesity was a sign of health. However, robust
medical evidence has dispelled this and revealed in detail how
obese individuals atre prone to the plethora of diseases.["

The global epidemic of overweight and obesity — “globesity” - is
rapidly becoming a major public health problem in many parts
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of the wortld.”! World Health Organization (WHO) in its latest
projections indicate that globally in 2008 approximately 1.5 billion
adults (age 20+) were overweight and at least 500 million
adults were obese. WHO further projects that by 2015, at least
2.3 billion adults will be overweight and more than 700 million
will be obese. Overweight and obesity are associated with an
increased risk of developing hypertension and diabetes.P” The
prevalence of these chronic disorders has been reported to be
increasing in India. Overweight and obesity have been found to
have an impact in the clinical profile of diabetes and hypertension
in various studies. In India, there is a rising burden of chronic
diseases such as hypertension and diabetes mellitus (DM). India
has the largest number of diabetics in the world with a 3.8% in
rural and 11.8% in urban adults. The prevalence of hypertension
has been reported to range between 12% and 17% among rural
and 20-40% in urban adults.®
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There are many studies about the prevalence of hypertension and
type 2 DM in India and abroad, but there are no such studies in
overweight and obese individuals with latest Asia specific criteria
for obesity. This study will provide more information on the
subject. A better understanding of the close linkage of obesity
with hypertension and diabetes may help in prevention and
treatment of obesity and may lead to reductions in cardiovascular
and renal risk.

Materials and Methods

This cross-sectional study consisted of total 300 overweight and
obese people selected from the outpatient departments (OPDs)
and indoor wards of a large Defense Service Hospital in Assam
during April 2009 to March 2011.

Design of the study

This study was based on the cross-sectional study design. The
subjects who took part in the study were selected on the basis
of criteria for overweight and obesity as suggested for Asians by
WHO expert consultation on body mass index (BMI) in Asian

populations.!”)

Inclusion criteria

i.  Age > 18 years of age.

ii. Weight > 20% of ideal weight or BMI > 23 kg/m? or
waist > 90 cm in men and > 80 cm in women.

Exclusion criteria

i.  People who did not volunteer to participate in the study.

Criteria for overweight and obesity

Any one of the following criteria®!”

i Weight > 20% of ideal bodyweight is overweight and > 30%
is obese.

ii. BMI > 23-24.9 is overweight and > 25 is obese.

ili. Waist citcumference: Men > 90 cm, women > 80 cm.

Diagnosis of DM

Diabetes was diagnosed if: (a) Fasting plasma glucose
2126 mg/dL (7.0 mmol/L) or (b) 2 h plasma glucose = 200 mg/dL
(11.1 mmol/L) during an oral glucose tolerance test using a
glucose load of equivalent to 75 g anhydrous glucose in water
or (c) Symptoms of diabetes plus random plasma glucose
2 200 mg/dL (11.1 mmol/L). Repeat test was catried out to
confirm the diagnosis of DM

Diagnosis of hypertension

The diagnosis of Hypertension was made on the basis of Joint
National Committee VII (JNC VII) criteria.'” Blood pressute
record was performed in two sittings after 2 min interval and
blood pressure = 140/90 mm of Hg was taken as hypertension.

Sample size
A total of 300 personnel were taken into the study.
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Protocol

People were enrolled in the study when they reported to hospital
OPD. An informed consent was obtained from the people
after explaining the study procedures in detail. During the
process of their medical assessment at our hospital, relevant
history and measurements were taken, questionnaire filled as
per study proforma and relevant investigations were asked for.
Relevant investigations were carried out to diagnose diabetes
and associated abnormalities. The data were collected and results
were analyzed.

The following parameters were recorded

1. Personal details, which included name, age, sex, address, trade
and occupation.

2. History of any relevant previous illness such as diabetes,
hypertension.

3. Anthropometry — Height, weight, waist circumference, hip

circumference. BMI and waist: Hip ratio was calculated from

the parameters measured.

Resting heart rate.

Resting blood pressure in the right arm — Sitting position.

Electrocardiography — Resting if indicated.

Nov s

Biochemical investigations.

e Blood sugar profile assessment, which includes fasting (8 h of
fasting) blood sugar, 2 h post-prandial blood sugar or glucose
tolerance test if indicated. Repeat test for confirmation of
diagnosis of DM.

e Lipid profile (8 h of fasting) including total cholesterol,
triglycerides, low density lipoprotein, high density lipoprotein
and very low density lipoprotein.

e Serum uric acid if indicated.

Ultrasonography Abdomen if indicated.

Statistical analysis

Descriptive statistical analysis has been carried out in the present
study and results on categorical measurements are presented in a
number (%). Chi-square test has been used to find the significance
of study parameters on categorical scale between two or more
groups.! 6!

Statistical software

The statistical softwarte statistical product and service solutions
(SPSS 15.0) was used for the analysis of the data and Microsoft
word and Excel have been used to generate graphs, tables, etc.

Results

A total of 300 people were the subject population of this study,
out of which 217 (72.3%) were males and 83 (27.7%) females.

Prevalence of hypertension in the overweight population
were 8 (8.2%) and in the obese population were 45 (22.2%)
and overall 53 (17.7%) as shown in Table 1. The overall
prevalence of hypertension was 17.7% with 22.2% in the

January 2014 : Volume 3 : Issue 1



Mandal: Study of type 2 DM and Hypertension

obese group was more significantly associated with %* = 8.740;
P <0.001%*

Prevalence of type 2 DM in overweight subjects were 15 (15.5%)
and in the obese population were 41 (20.2%) and overall
56 (18.7%). The overall prevalence of type 2 DM was more
positively associated with obese groups with 20.2% compared
with 15.5% in overweight with % = 0.969; P = 0.325 as shown
in Table 2.

Discussion

This study was a cross-sectional study of a select population
that presented to a tertiary care armed forces hospital. A total
of 300 people were the subject population of this study, out of
which 217 (72.3%) were males and 83 (27.7%) females. More
males were part of the study because more males reported as
the study was conducted in an armed forces hospital. Prevalence
of hypertension varies across the globe, in part reflecting the
age and ethnicity of the populations studied. Population studies
have documented variable prevalence rate of hypertension in

Table 1: Prevalence of hypertension

Hypertension Over weight Obese Total
No. % No. % No. %
Male
Absent 74 97.4 112 79.4 186 85.7
Present 2 2.6 29 20.6 31 14.3
Total 76 100.0 141 100.0 217 100.0
Female
Absent 15 71.4 46 74.2 61 73.5
Present 6 28.6 16 25.8 22 26.5
Total 21 100.0 62 100.0 83 100.0
Total
Absent 89 91.8 158 77.8 247 82.3
Present 8 8.2 45 222 53 17.7
Total 97 100.0 203 100.0 300 100.0

P value: Significant figures are as follows: *Suggestive significance (0.05<P<0.10), *Moderately
significant (0.01<P=0.05), **Strongly significant (P<0.01)

Table 2: Prevalence of type 2 DM based on blood
sugar level

DM Over weight Obese Total
No. % No. % No. %
Male
Absent 61 80.3 108 76.6 169 77.9
Type 2 DM 15 19.7 33 23.4 48 22.1
Total 76 100.0 141 100.0 217 100.0
Female
Absent 21 100.0 54 87.1 75 90.4
Type 2 DM 0 0.0 8 12.9 8 9.6
Total 21 100.0 62 100.0 83 100.0
Total
Absent 82 84.5 162 79.8 244 81.3
Type 2 DM 15 15.5 41 20.2 56 18.7
Total 97 100.0 203 100.0 300 100.0

Type 2 DM: Type 2 diabetes mellitus
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different populations. The criteria for diagnosing hypertension
in this study wete as per JNC VILI'?

In this study, prevalence of hypertension in the overweight
population was 8.2% and in an obese population were 22.2%
and overall 17.7%. Prevalence in developing countries seems
to be similar to that European or other developed countries
ranging from 10% to 20% among adults.'”? Amongst the
recent study, the Chennai urban Rural Epidemiological
Study (CURES — part I 2003) conducted by Mohan from
Madras Diabetic Research Foundation, which covered 50,000
subjects revealed that 23% of the survey population had
hypertension. Study of Mani from Chennai performed in
a Hamlet of the rural population covering 21,062 subjects
detected hypertension in 5.26%.1""! The prevalence of
hypertension was relatively high compared with other studies
due to overweight and obese study population. The prevalence
was detected to increase with increasing weight.

In this study, prevalence of type 2 DM in overweight subjects were
15.5% and in the obese population were 20.2% and overall 18.7%.
CURES — Part I 2003 conducted by Mohan from Madras Diabetic
Research Foundation which covered 50,000 subjects revealed that
16% of the subject above the age of 20 years were affected by
diabetes."¥ Study of Mani from Chennai done in a Hamlet of
the rural population covering 21,062 subjects detected diabetes
in 3.64%.") The prevalence rates found in this study differs
from other similar studies conducted. The prevalence rates were
relatively high because of overweight and obese study population.
The prevalence was found more in obese than overweight group
that indicates that prevalence increases with increasing weight.
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