Volume 4, Issue 4, April 2022
https://ijma.journals.ekb.eg/

Print ISSN: 2636-4174
Online ISSN: 2682-3780

Babu BS, et al.

IJMA 2022 April; 4 [4]: 2309-2312

Available online at Journal Website
https://ijma.journals.ekb.eg/
Main Subject [Internal Medicine]

Original Article

A Cross-Sectional Study on Correlation between Body Mass Index
and Glycemic Control in Diabetes Type-2 Patients in Rural
Population
B Satish Babu, V Sundaravel *, Parvathi R
Department of General Medicine, St. Peter’s Medical College, Hospital and Research Institute, Hosur, India.

ABSTRACT
Article information

Received:

08-03-2022

Accepted:

27-04-2022

DOI:
10.21608/ijma.2022.126170.1439
*Corresponding author
Email: dr.sundaravel@yahoo.com
Citation: Babu BS, Sundaravel V, Parvathi
R. A Cross-Sectional Study on
Correlation between Body Mass Index
and Glycemic Control in Diabetes Type2 Patients in Rural Population. IJMA
2022 April; 4 [4]: 2309- 2312. doi:
10.21608/ijma.2022.126170.1439.

Background: Diabetes Mellitus [DM] is the most prevalent metabolic disorder in the
world, with micro and macrovascular complications that cause high mortality and
morbidity rates as well as early death. Diabetes Mellitus, especially Type-2 diabetes,
is usually linked with and obesity and has turned into a public health concern in recent
years.
The Aim of The Work: To investigate an association between BMI and glycemic control,
gauged using glycated hemoglobin as the marker, in type 2 diabetics.
Patients and Methods: A cross-sectional study was done in the department of medicine
of St Peters Medical College Hospital and Research Centre, Hosur, Tamil Nadu, India.
482 patients with diagnosed cases of type 2 diabetes mellitus who attended and were
admitted in the Medicine out-patient department [OPD] in the hospital from
September 2021 to March 2022 were selected. Patients who are diagnosed with type
2 DM, both genders, and willing to participate were comprised in the study, and
patients with gestational diabetes, type 1 diabetes, hypoproteinemia, malnutrition,
malignancy, and chronic kidney disease were excluded. Patients were subjected to
clinical examination and detailed history and BMI was calculated. Glycated
hemoglobin [HbA1c] with routine investigations were done. Based on HbA1C
levels: 6.5-8, 8-10, and >10 percent, the patients were classified into three groups.
Results: This study comprised 482 diabetes patients, 300 of whom were male and 182 of
whom were female. 53.53% of the 482 patients were overweight [BMI 25-29.9],
accounting for 258 of the total cases, 140 patients had a normal BMI, and 84 patients
were obese. According to a statistical study, there is a substantial positive association
between BMI and poor glycemic control [HbA1c].
Conclusion: According to the current study, obesity [BMI] is strongly correlated with
poor glycemic control.
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September 2021 to March 2022, were selected. Patients
who are diagnosed with T2DM, both genders, and willing
to participate were included and patients with gestational
diabetes, Type-1 DM, hypoproteinemia, malnutrition,
malignancy, and chronic kidney disease were excluded
from the study.

INTRODUCTION
A set of metabolic disorders with diverse causes and
characterized by sustained hyperglycemia or high blood
glucose levels is called diabetes mellitus [DM]. Impaired
insulin activity, secretion, or both are involved [1]. It is
linked to major consequences that decreases the
lifespan and lower their quality of life [2]. Obesity is linked
with type-2 DM [T2DM] and cardiovascular disease, and
with high risk of T2DM and pre-diabetes [3, 4].

Table [1]: Diagnosis criteria for the of DM [15]
Diabetes symptoms plus a random blood sugar [RBS]
value of more than 200 mg/dl [11.1 mmol/l]. Random
is explained as any time of the day, regardless of how
long it has been since the last meal. Unexplained
weight loss, polydipsia and polyuria, and are all classic
diabetes signs.

According to studies, nearly one-third of the world's
population is obese or overweight. Obesity is a risk factor
for type-1 diabetes mellitus [T1DM] and [T2DM],
additionally other chronic diseases such as cardiovascular
disease, pulmonary disease, dyslipidemia, hyperuricemia, osteoarthritis, and depression, according to a
global research body [5]. According to some research, the
risk of DM advances by 4.5 to 9% for every body weight
gained in kilogram. Overweight or obese patients account
for approximately 80% of T2DM patients [6-8].

OR
Fasting blood sugar [FPS] more than 126 mg/dl [7.0
mmol/l] and or a 2 hr Post prandial sugar more than
126 mg/dl [11.1 mmol/l]. No calorie intake for atleast
8 Hours, is defined as fasting.
OR
During an oral glucose tolerance test [OGTT], glucose
levels >200 mg/dl [11.1 mmol/l] 2 hours after a meal.
According to the WHO, the test should be performed
with a glucose load of 75 gm anhydrous glucose
dissolved in water.
HbA1C> 6.5 %

PREDATORR study, a study conducted in adult
Romanians, investigated the prevalence of prediabetes
and DM, as well as their association with socio
demographic, cardio-metabolic, and lifestyle risk factors
from 2012 to 2014, and discovered a significant link
between obesity and the presence of both pre-diabetes and
DM [9]. Weight gain has been noted in numerous clinical
trials to decrease glycemic control in individuals with
T2DM and to increase the quantity of insulin needed in
patients with T1DM [4-6].

Each patient was subjected to clinical examination
followed by detailed history. HbA1c with routine
investigations were done. Body height and body weight in
centimeters [cm] and kilograms [kg] respectively were
calculated with bare feet and light clothing, and then the
BMI in kg/m2 was obtained. The blood was collected in
the Ethylene diamine tetra acetic acid [EDTA] vial and
assayed manually by the resin-exchange method to
estimate HbA1c. Based on HbA1C values: 6.5-8, 8-10,
and >10%, the patients were allocated into three groups.

Obesity has been proven to be a substantial risk factor
for premature death in individuals with diabetes and
cardiovascular disorders, according to research from
around the world. Individuals with a healthy weight and
good glycemic control are at a lesser risk [9-14].
The Body Mass Index [BMI], a ratio of weight to
height in kilograms per square meter [kg/m2]., is the most
generally used means of measuring obesity, even though
it directly does not measure adiposity. HbA1c, or glycated
hemoglobin, is commonly used as for long-term glycemic
control marker.

Prior to the trial, all patients signed a free written
informed consent form. This is an Institutional Ethics
Committee authorized study.
Statistical Analysis: EPICAL program was used to
analyze data. P-values were calculated using the Chisquare [χ2] test and the ANOVA test in all statistics. Pvalues of less than 0.05 were considered significant.

THE AIM OF THE WORK
With the above facts in general holds good in an urban
population whereas our Institution serving a rural
population with less incidence of sedentary lifestyle and
obesity, hence we aimed to correlate BMI and glycemic
control [HbA1c] in type-2 diabetics to look for the
association between each in this group of population.

RESULTS AND Discussion
Diabetes is the most prevalent endocrine condition in
the modern age, with a prevalence of 6.5 percent of the
global population and growing due to the interplay of
several hosts and changing environmental variables.
Among 482DM patients involved in the current study,
182 were female and 300 of them were male [Table 3]. As
shown in the table. 4, majority of the participants affected
were in the age group 51-60 years [150 patients], followed
by 41-50 years [110 patients], > 60 years [102 patients],
31-40 years [80 patients], and 18-30 years [40 patients].
Most of them were between BMI 25-29.9 [overweight]
and account for about 258 [53.53%] of total cases. 140

PATIENTS AND METHODS
A cross-sectional study was done in the Department of
Medicine, St Peters Medical College Hospital and
Research Centre, Hosur, Tamil Nadu, India for seven
months. 482 diagnosed cases of T2DM, who were
admitted or attended Medicine OPD in our hospital from
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[29.04%] patients had normal BMI [18.5-24.9] followed
by 84 [17.42%] obese patients [BMI>40]. Among 258
overweight patients, 183 [70.93%] patients were male and
75 [29.07%] patients were female. Normal BMI of 140

patients, 69[49.28%] patients were female and
71[50.71%] patients were male. Out of 84 obese patients,
38 [45.23%] patients were female and 46 [54.76%]
patients were male [refer Table. 5].

Table [2]: Weight status category versus risk of disease [16]
BMI [kg/m2]
Obesity class
Risk of disease

Underweight
<18.5

Healthy weight
18.5-24.9

Overweight
25.0-29.9
Increased

Obesity
30.0-34.9
I
High

Obesity
35.0-39.9
II
Very high

Extreme Obesity
>40
III
Extremely high

Table [3]: Gender wise distribution
No of patients [%]
300[62.24]
182[37.76]
482[100]

Male
Female
Total

Table [4]: Age-wise distribution
Age group [Years]
18-30
31-40
41-50
51-60
>60
Total

Male
28
60
70
85
57
300

Female
12
20
40
65
45
182

Total
40
80
110
150
102
482

Table [5]: BMI distribution among genders
BMI

Male
No.
71
183
46
300

Normal [18.5-24.9]
Overweight [25-29.9]
Obese [>30]
Total

Female
%
23.66
61
15.33
100

No.
69
75
38
182

Total
%
37.91
41.2
20.89
100

140
258
84
482

Table [6]: Correlation between BMI and HBA1C in cases
BMI [kg/m2]

Normal [18.5-24.9]
Overweight [25-29.9]
Obese [>30]
Total

<6.5%
No.
40
10
4
54

%
74.07
18.51
7.40
100

6.5-8%
No.
48
108
36
192

HBA1C
8-10%
%
No.
25
40
56.25
97
18.75
25
100
162

As BMI values increase, HbA1c also follows an
increasing trend. All patients with BMI >30 [obese group]
were having HbA1c >8% [refer to Table. 6]. On statistical
analysis, BMI shows a significant positive correlation
with HbA1c [P-value<0.001]. From the statistical
analysis of the present study, a strong positive correlation
connecting HbA1c and BMI [P-value 0.001] was
observed. Tomic Martina et al. was found similar to our
study that is, a significant positive correlation between
BMI and HbA1c [17]. In a study by Sheth et al., it was
found that dyslipidemic obese participants had a notable
linear correlation with HbA1c in diabetes patients from
Western Indian population. T2DM participants in another
study conducted on by Sheth et al. [18] showed that, obesity
is implicated in the pathophysiology of type-2 diabetes
mellitus and associated macrovascular consequences.

%
24.69
59.87
15.43
100

> 10%
No.
12
43
19
74

Total
%
16.22
58.10
25.68
100

140
258
84
100

BMI may be used to detect general obesity, while the
waist circumference [WC] can be used to determine
abdominal obesity. Several T2D risk prediction models
incorporated BMI and WC as risk variables. The
correlation of T2D with BMI or WC changed depending
on ethnic groupings, according to an analysis of five
cohort studies. An analysis of 16 cohort studies from
seven Asian countries found that the relationship between
obesity indicators and T2D varied with age, with T2D
having a stronger relationship with waist-stature-ratio
than BMI in people under 50, but no difference between
T2D and central obesity indicators, including WC, in
people over 50 [21]. The current study included participants
from rural population of South India where there is less
incidence of sedentary lifestyle and obesity. Taking all
these points into consideration, we measured BMI as a
parameter of obesity.

Babikr et al. [19] also observed a positive correlation
between BMI and HbA1c. Sisodia RK et al. was found
similar to our study that is, a significant positive
association between HbA1c and BMI [20].

Conclusion: Our study depicts a similar scenario to
western and urban populations, in rural populations also
BMI plays a significant role for type-2 diabetes and it has
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