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The type 2 diabetes mellitus in India are a result of societal influences and changing of life style.
Diabetic patients have been known in the India as a disease of affluent class. The purpose of this
study was to determine the relationship between BMI and type 2 diabetes mellitus. Data on body
mass index is calculated by using the formula Weight (Kg)/Height (mt?) and using the HBA1C test
for determining the type 2 Diabetic patients were collected from 160 subjects having abnormal BMI,
age between 35-60years. The subjects were examined in the Rama Medical College Hospital and
Research Centre, Kanpur. BMI and sugar level showed a corresponding increase for both male and
female subjects although values were proportionately higher for the female subjects

Copyright © Anant Sachan et al, 2018, this is an open-access article distributed under the terms of the Creative Commons
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INTRODUCTION

Body mass index (BMI) is a good measure of general adiposity
[1]. A person can be categorized as underweight if his/her BMI
is <18.5, as normal weight if his/her BMI is in the range of
18.5-24.9, as overweight if his/her BMI is between 25 to 29.9
and as obese if his/her BMI is >30[2]. An elevated BMI value
is an established risk factor for ischemic heart disease, stroke
and many cancers [3]. The global epidemic of obesity is fast
becoming a major public health problem and is worsening. In
many populations, the average BMI has been rising by some
percent per decade, thereby increasing concerns about the
effects of increased adiposity on health [4]. A number of large
studies have proved that mortality increases with obesity [5-7].

Obesity is one of the most important modifiable risk factors in
the pathogenesis of type 2 diabetes [8, 9]. The mechanism by

*Corresponding author: Anil Kumar

which obesity induces insulin resistance is poorly understood.
Adipocytes secrete a number of biological products (leptin,
TNF-alfa, free fatty acids, resistin, and adiponectin) that
modulate insulin secretion, insulin action and body weight and
may contribute to insulin resistance [10]. The insulin resistant
state that should enhance the regulation of calorie and fat
metabolism during famine and prolonged periods of fasting can
be deleterious. A positive correlation is assumed to exist
between BMI and blood sugar levels. Population based
preventive measures for the control of the DM epidemic must
therefore include avoidance of adiposity through physical
activity and regulated caloric intake [11, 12]. A positive
correlation is thought to exist between random blood glucose
and obesity.
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The connection between raised BMI and an raised risk for type
2 diabetes has been showed in various populations, including
those with both high rates of diabetes and traditionally low.
Type 2diabetes was formerly known adult-onset diabetes, an
appellation no longer applicable like it is now being diagnosed
with alarming frequency among young adults and adolescents
as well as younger children [13].

This study was conducted to found correlation between
abnormal Body Mass Index and prevalence of the Type2
Diabetic mellitus in the area of Kanpur.

MATERIAL AND METHOD

A cross sectional study was designed in the Kanpur (UP) urban
population. In this study, the total numbers of subjects are 320
in which 160 subjects are test and 160 subjects are control. Out
of 160 test subjects, there are 95 male’s subjects and 65 female
subjects. The subjects were having the age between 35-60
years. The subjects were examined in the Rama Medical
College Hospital and Research Centre, Kanpur. Subjects
having BMI more than 24.9kg/m” and hereditary indisposition
were included in this study. The exclusion criteria were the
subjects having severe cardiac anomalies, pregnant and
lactating women, obesity produced due to certain secondary
cause., Subjects suffering from any grave disease and
hospitalization in last 3 months, Endocrinal origin obesity.

Collection of Blood Specimen

About 2ml fasting whole blood was collected from each
consenting subject into fluoride oxalate bottle using the vene
puncture technique. The whole blood was then centrifuged at
1200xg for Smins at room temperature (29-310 C) to separate
the plasma.

Blood glucose level
Blood glucose level were determined by HbAlc
Body Mass Index (BMI) Estimation

BMI was calculated for each subject using the standard
formula; weight/square height (kg/m?). Body Mass Index were
calculated by using following formula-

Weight (kg)
BMI (Kg / M2) = ~-mmmmmmmemee
Height (m) 2
BMI (kg/m2) Weight Status
Below 18.5 Underweight
18.5t024.9 Healthy weight
25.0 and above Overweight
30.0 and above Obese

Inclusion Criteria

1. Subjects of either sex having age in between 35 to 60
years.

2. Subjects having BMI more than 24.9kg/m’

3. Hereditary indisposition.

Exclusion Criteria

1. Subjects below 35 years and more than 60 years.
2. Subjects having severe cardiac anomalies.
3. Pregnant and lactating women.

4. Obesity produced due to certain secondary cause.

5. Subjects suffering from any grave disease and
hospitalization in last 3 months.

6. Endocrinal origin obesity.

7. Subjects who are not wanting to participate in the
study.

Statistics

The Pearson’s correlation coefficient was used to analyze data
and level of significance was set at 0#<0.05 (P<0.05). The Data
were entered into a computer and Statistical analysis was done
using the SPSS 21.0 and WHO Anthro. Continuous variables
were reported ad Means + Standard deviation.

RESULTS

A total of 160 individuals, 95 (59.73%) males and 65 (40.62%)
females were examined. The mean BMI was 28.71£2.83
Kg/m2. Comparison of these parameters between males and
females showed that BMI was significantly higher in females
(Table 1) Mean HbAlc was 6.11£1.502 mg/dl. Distribution of
HbAlc among male and female has mentioned in table 2. Out
of 160, 44 and 28 were overweight male and female
respectively. 21 and 28 subjects were obese male and female
respectively. Among these 45.0% were diabetic followed by
diabetic (34.3%) and prediabetic (20.6%). [Table 3] Pearson
correlation coefficient of HbAlc in diabetic patients with BMI
was 0.036, which shows a positive correlation. (Fig 1) BMI and
sugar level showed a corresponding increase for both male and
female subjects although values were proportionately higher
for the female subjects.

Table 1 Gender differences in BMI for all the subjects.

No. of test Male Female
SN. BMI patients [n(mean = SD)]  [n(mean + SD)| P value T test
>=25.0-29.9 .
1. (Overweight) 111 44 (27.04+0.18) 67 (27.18 £0.16) 1.0001*4.2901
>=30.0 - 39.9
2. (Obese) 49 21(32.44+£0.49) 28 (32.20+ 0.33) 0.0461 2.0484
Mean+SD  28.71 £2.83

Table 2 Distribution of HbAlc among male and female

No. of Male Female
S.N. HbAlc patients Percent [n(mean+SD)] [n(mean+SD)] ttest P value
1. 3.7 and 6.4 33 20.6% 10 (5.93 £0.08) 23 (5.94+£0.04)0.4825 0.6328

(prediabetes)
2. >6.5 (diabetic) 55 34.3% 24(7.9+0.21) 31(7.85 £0.17)0.9761 0.3335
Mean + SD 6.11£50

Independent sample t-test used for comparing means

Table 3 Distribution of abnormal BMI and diabeties among
male and female

Type 2

Sex BMI Non Diabetic Prediabetic Diabetic Total
Male v&(f)e\i/;ll;t (45.2405%) (13.20%) 18(41%) 44
Obese 11 (52.38%) (19_30%) (28_65%) 21
Female woe\i/geEt 29 (43.28%) (23.1860%) (32%20%) 67
Obese 12 (42.85%) (25_(7)0%) (32.?0%) 28
Total 72 (45.00%) (20_3630% | a 425()% 160
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Table 4 Differences in BMI and HbA lc for all the subjects

HbAlc

S.N. BMI Non-diabetic Prediabetes Diabetic P value

1. Overweight 49 (4.9+0.07) 22 (5.9+0.04) 40(7.79+0.15) <.00001
2. Obese 23 (4.71+0.08) 11 (5.93 +0.07) 15 (8.1 +0.28) <.00001

Differences between BMI groups compared using one way
ANOVA
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Fig 1 Correlation between abnormal BMI and HbAlc
DISCUSSION

In the present study among 160 individuals, 59.73% were
males and 40.62% were females similarly Samita patil et al.
observed 54% and 46% of male and female respectively. While
Olumide A Abiodun et al, (2014) have taken 25.8% males and
74.2% females were examined.  The mean BMI was
28.71+£2.83 Kg/m2. Comparison of these parameters between
males and females showed that BMI was significantly higher in
females. Fourty four and 28 were overweight male and female
respectively. 21 and 28 subjects were obese male and female
respectively.

Smita patil et al, (2012) reported 18 to 22.9 kg/m BMI among
39 patients (19%), 114 patients (58 %) were overweight (23-
24.9 kg/m) and 51 patients (23%) were obese BMI >25 kg/m.
[14]. Olumide A Abiodun et al, (2014) have recorded 29.9%
were overweight and 17.5% were obese while, 3.6% were
underweight [15]. Mokdad et al. (2003) also found statistically
significant and increasingly among overweight adults, adults
with BMI between 30 and 39.9 kg/m’, and adults with
BMI>40 kg/m’ relative to adults with normal BMI.

In the present study mean HbAlc was 6.11+1.502 mg/dl.
Among these 45.0% were diabetic followed by diabetic
(34.3%) and prediabetic (20.6%). Pearson correlation
coefficient of HbAlc in diabetic patients with BMI was 0.036,
which shows a positive correlation. BMI and sugar level
showed a corresponding increase for both male and female
subjects although values were proportionately higher for the
female subjects. A cross-sectional study carried out in Spain
showed that the prevalence of DM in overweight or obese
patients was 23.6%, and the higher the BMI, the higher the
prevalence of DM [16]. Arshad Parvez ef al, (2010) have also
taken diabetic patients and found , there were 55% having <110
serum glucose, 8.3% having 110-126 serum glucose,36.6%
Having>126 serum glucose and in the non obese diabetics,

there were 32.5% having<110 serum glucose,5% having 110-
126 serum glucose,62.5% having >126 serum glucose[13].

The mean BMI found in Agrawal, et al. study was in the
overweight range and is higher in females [19]. This is similar
to findings of our study. High average BMI has been reported
by research workers in many studies in Asia.[16,17]. The
finding of an average BMI that is in the overweight suggests a
possible interplay of genetic factors, sedentary lifestyle and
lack of exercise among Indians. Researcher from A study
reported by Bakari and his colleagues showed positive
correlation of BMI with RBS in females but not significant
correlation in males [18.] In most Indians, BMI more than 23
kg/m2 is associated with central obesity and coronary risk.

CONCLUSION

In the present study, we have found a positive correlation
between fasting blood glucose level and BMI. Food habits,
intensive lifestyle modifications and regular exercise may
prevent new-onset of diabetes, especially in patients with high
BMI and high glucose level. This may help in prompt treatment
or preventive measures to avoid future complications. The
incremental association of BMI category on the risk of T2D is
stronger for people with a higher BMI relative to people with a
lower BMI.
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