
Introduction
Obesity is considered to be one of  the major risk 
factors in developing insulin resistance and 
aggravating the metabolic disturbances in patients 

1of  type 2 diabetes mellitus.  Obesity is also related to 
adverse levels of  several cardiovascular risk factors, 
including high blood pressure, dyslipidemia and 

2hyperglycemia.  Obesity is defined as weight greater 
than 20% of  desirable weight of  a person or BMI 

2greater than 27 kg/m  or the person is considered 
obese if  the waist circumference is >88 cm and >102 

3,4 cm in female and male respectively. Increased waist 
hip ratio i.e central obesity in T2DM patients 
increases the risk of  hyperglycemia, cardiovascular 

5,6disease and atherosclerosis.  Obesity not only 
causes the development of  peripheral insulin 
resistance but also diminishes the suppression of  
hepatic glucose production resulting in hepatic 

7
insulin resistance.  The insulin resistance is further 
aggravated with diminished physical work capacity 

8
and development of  obesity.  Treatment of  obese 
T2DM patients requires modification to keep the 

9
blood glucose levels in normal limits.  When 
diabetes, hypertension or family history of  these 
diseases is present, treatment will have benefits only 

10
when a lesser degree of  obesity is present.  Insulin 
sensitivity and other metabolic disorders like glucose 

 
level seem to improve with weight loss in obese 

1,7,11patients.

Material & Methods
The study included 55 male & female T2DM 

patients, with age between 30-60 years already taking 
oral hypoglycemic agents for the last 3-5 years. Waist 
circumference was measured in all T2DM patients, 
and was used to categorize them as follows:

Male: 
1)  Non-obese  < 90 cm
2)  Over weight >90 cm but <102 cm
3)  Obese   > 102 cm

Female: 
1) Non Obese  < 80 cm
2)  Over weight > 80 cm but < 88 cm
3)  Obese   > 88 cm 
The waist circumference was measured with a soft 
tape at the level of  the smallest girth above the 

12,13
umbilicus in standing position.  Blood analysis for 

 fasting plasma glucose (FPG) was done on 2 ml 
venous blood and estimated by glucose oxidase 

14method.  Statistical analysis was done for, mean 
 

value, standard deviation, and student'st test was used 
for comparison of  means.  

Results
The study included 55 T2DM patients with 34
males and 21 females who were evaluated for FPG, 
and for status of  obesity. It was observed that 34.54% 
T2DM patients were obese, 23.63% were overweight 
and 41.81% had normal weight (Table1). 11 males & 
8 females were obese having mean waist 
circumference of  109.20 + 5.63 cm and 97.63 + 8.40 
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cm respectively. The mean waist circumference of  9 
male and 4 female over weight T2DM patients, were 
95.58+2.86 & 83.69+1.55 cm respectively. The 
mean waist circumference of  14 male & 9 female 
non-obese T2DM patients were 74.28+5.73 and 
71.75+5.12 cm respectively (Table-2). The waist 
circumference was significantly (p<0.001) higher in 
obese as compared to non-obese & over weight male 
& female T2DM patients. The mean FPG in non-
obese male and female patients were 98.64+10.43 & 

96.66+7.93 mg/dL respectively. The mean FPG in 
over weight male and female T2DM patients were 
102.20+8.63 & 95.50+10.34 mg/dL respectively. The 
mean  FPG in obese male & female patients were 
134.00+12.89 and 132.50+12.46 mg/dL respectively. 
The mean FPG level was significantly (p<0.001) 
higher in obese as compared to non obese and over 
weight T2DM patients (Table-2). There was no 
significant difference in mean FPG levels in obese 
male & female T2DM patients. 

Male (n=34)

No. Of T2DM Patients Obese T2DM Patients

Total (n-55)

Female (n=21)

Over-weight T2DM Patients Non-Obese T2DM Patients

 09

19 (34.54%)

08

13 (23.63%)

04

Table-1: T2DM patients categorized on the basis of waist circumference 

11 09  14

 23 (41.81%)

Obese (n=19)

T2DM Patients. M/F

Over-weight (n=13)

FPG (mg/dL) Waist Circumference (cm)

 97.63±7.85*

Male

Female

102.20±8.63

132.50±12.46*

Table-2: Fasting plasma glucose & waist circumference in different groups of T2DM Patients. Values of
(Mean + SD) are shown

Male 134.00±12.89*  109.20±5.63*

 95.58±2.86

Non-Obese (n=23)

 83.69±1.55

Male

Female

98.64±10.43

95.50±10.34

 74.28±=7.93

Female 96.66±7.93  71.75±5.12

Discussion
The number of  studies carried out earlier have 
reported that the pattern of  fat distribution in body 
influences the degree of  insulin resistance that 

13,15,16,17develops with obesity.  The measurement of  
waist circumference in obese T2DM patients has 
been carried out which shows that a high waist hip 
(W/H) ratio causes more metabolic disturbances, 
increased risk for cardiovascular diseases and an 
increased mortality and morbidity in both lean and 

13,16,17obese individuals.  The development of  obesity 
or change in body fat pattern in T2DM patients 
taking hypoglycemic drugs can affect the metabolic 
status of  the patients particularly the blood glucose 

17,18, 
levels.  The presence of  obesity causes an 
increased risk for insulin resistance, cardiovascular 
disease including elevated blood pressure, lipids and 

4,18,19glucose levels.  In present study the incidence of  
obesity was observed in 34.54% of  T2DM patients, 

whereas   23.63% T2DM patients were overweight 
and 41.81% had normal weight. The risk of  diabetic 
complications in obese T2DM patients is highly 

4,16,18,19increased specially when there is central obesity.  
The affect of  obesity on suppression of  hepatic 
glucose output has also been assessed in previous 
studies and it seems to be diminished in obese T2DM 
patients as compared to normal healthy controls,  
indicating that obesity is accompanied by not only 
peripheral insulin resistance but also hepatic insulin 

20,21,22
resistance.  The fasting plasma glucose levels were 
significantly (p<0.001) increased in obese male & 
female T2DM patients in present study as compared 
to non-obese & over weight T2DM patients.  Similar 
finding have also been observed in number of  earlier 

4,15,22,23
studies.  Life style modification through weight 
reduction and exercise can play a significant role in 

7,8,11 
better glycemic control in T2DM patients.

*p< 0.001
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Conclusion:
Abdominal obesity disturbs the blood glucose levels 
in T2DM patients who are on treatment with oral 
hypoglycemic drugs.
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