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ABSTRACT: BACKGROUND: The burden of diabetes has an enormous impact on population 

health, healthcare system and the economy. Due to the high incidence of diabetes with obesity 

documented all over India and throughout the world a study was conducted on 40 North-Eastern 

individuals with diabetes to see for any correlation between insulin resistance and obesity with 

BMI and WHR as obesity indicators. AIM: Aim of the study is to examine the predictive ability of 

insulin resistance in obese diabetic patients using anthropometric indices in the North-Eastern 

region of India. MATERIALS AND METHODS: The present study was carried out among 40 

obese patients with type 2 diabetes mellitus. SUMMARY: Obesity is one of the major risk factors 

for diabetes mellitus. The study evaluates the relation between obesity and insulin resistance in 

the study population. CONCLUSION: The study showed a positive relation between obese 

diabetic individuals and insulin resistance. WHR (Waist Hip Ratio) was found to have more 

predictive value than BMI (Body Mass Index) for the level of insulin resistance. 

KEYWORDS: Diabetes mellitus, Obesity, BMI, Serum Insulin. 
 

INTRODUCTION: Diabetes mellitus has become a large economic burden all over the world. 

The number of diabetic patients in the world has been estimated at 110 million by 1994, 143 

million by 2000 and prevalence of diabetes mellitus in adults is around 4%. It is projected that 

the disease prevalence will be 5.4% by the year 2025, with global diabetic population reaching 

300 million. In the year 2000 an estimate showed the total number of patients with the disease to 

be 171 million and by 2030 the total number of cases with diabetes mellitus to be 366 million 

worldwide.1 As the incidence of Diabetes mellitus is increasing worldwide it is also increasing at 

an alarming rate in India. It is said that India will the capital of Diabetes Mellitus in the world by 

the year 2025. The incidence of the disease as published by Indian Council Of Medical Research 

(ICMR) in 1972 reported the prevalence of the disease to be 2.3% at that time, which has 

increased to 12.35% in the year 2000 in the urban population.2 Moreover type 2 diabetes occurs 

in the Indian population at an earlier age.3 In Southern India it was reported that if one parent 

was diabetic 36% of the children will inherit the disease but if both parent are involved the figure 

goes to 50%.4 The role of diet and physical activity in the development and progression of 

diabetes was emphasized elaborately in the Charak and Sushruta Samhitas.5 Genetic 

predisposition, inherited ethnicity, increased waist to hip ratio, lifestyle changes contribute to rise 

of diabetes in Indians. Most type 2 diabetic patients are obese which can be defined as fat 

accumulation in the body above normal.6 Body mass index is a very simple index to evaluate 

obesity and overweight in adults.7, 8 Insulin resistance is frequently found in obese patients mainly 

those having central obesity.9 The waist hip (WHR) ratio (WHR) provides an index of both 

subcutaneous and intra-abdominal adipose tissue.10 
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 The present study was carried to find any correlation between type 2 diabetes mellitus, 

insulin resistance, obesity and waist hip ratio of the participants. The participants did not have 

any long term complications of diabetes like neuropathy, nephropathy or coronary artery disease. 

Care was also taken not to include participants having other disease like thyroid disorders. The 

duration of the study was 1 year and the participants were of the age group of 38-62 years on 

the date of start of the study. All of them belonged to middle class families and were suffering 

from diabetes for at least the preceding 2 years. A total of 40 patients were included for the 

study with equal number of males and females i.e. 20 males and 20 females. 

 

Diabetes mellitus was diagnosed by; 

1. Symptoms of diabetes with casual plasma glucose level of  200mg/dl. Casual is defined as 

blood sample taken at any time of the day without regards to time since last meal. The 

classic symptoms of diabetes include polydipsia, polyuria and unexplained weight loss. 

or 

2. FPG  126mg/dl. Fasting is defined as no food intake for 8 hours. 

or 

3. 2-h post glucose 200mg/dl during an OGTT. The test was performed as described by WHO 

using a glucose load containing the equivalent of 75gms of anhydrous glucose dissolved in 

water. 
 

No patient was on insulin therapy during the study duration. They were on oral 

hypoglycaemic drugs only. 

 

B. All the cases were examined thoroughly with detailed history taking and clinical examination. 

 Obesity was diagnosed with the help of Body Mass Index (BMI). 

 BMI = Weight (Kg)/[Height (Meter)]2. 

 Those having BMI more than 30 were included in the present study. 

 

Waist Hip Ratio: The waist circumference was measured at the midpoint between the lower 

margin of the last palpable rib and the top of the iliac crest. Hip circumference was measured 

around the widest portion of the buttocks, with the tape parallel to the floor.11,12 All the 

measurements were taken in inches and was calculated as follows - 

 Waist-Hip ratio (WHR) = Waist (inch)/Hip(inch). Men and women having the ratio of more 

than 0.90 and 0.85 were taken to be abnormal. 

 

Serum Insulin Level: Serum insulin estimation was done with the help of Radio immune assay 

(RIA). All samples for serum insulin were taken in the fasting state (No calorie for last 8 hours). 

 

OBSERVATION: In the present study participants were divided into two groups i.e. male and 

female with 20 participants each. All the participants fulfilled the WHO criteria for diabetes 

mellitus. All the male and female participants had BMI more than 30 and were therefore obese. 

All the male and female participants had waist – hip ratio more than 0.90 and 0.85 respectively. 
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In both the groups BMI and WHR was correlated with fasting serum insulin level to look for any 

correlation. 

 

RESULTS: The average BMI of the male and female patients in the study was 31.080 and 

34.875 respectively. The average WHR for the male and female patients was 1.0835 and 1.0135 

respectively. The average fasting serum insulin level for male and female patients was 31.40 and 

32.60 respectively. P value was found to be statistically significant when comparing correlation 

between WHR and fasting serum insulin level in both male and female groups but BMI with 

fasting serum insulin level only in the female group. In the male group correlation between BMI 

and fasting serum insulin level showed the P value not to be statistically significant. 

 

 Male Female 

Average BMI ± SE 31.080 ± 0.310 34.875 ± 0.355 

Average Serum Insulin ± SE 31.40 ± 0.564 32.60 ± 0.884 

Value of P P ˃ 0.05 P ˂ 0.05 

Average WHR ± SE 1.0835 ± 0.050 1.0135 ± 0.070 

Average Serum Insulin ± SE 31.40 ± 0.564 32.60 ± 0.884 

Value of P P ˂ 0.05 P ˂ 0.05 

Average BMI ± SE of both groups combined 32.971 ± 0.232 

Average Serum Insulin ± SE of both groups combined 31.073 ± 0.518 

Value of P P ˂ 0.05 

Average WHR ± SE of both groups combined 1.023 ± 0.043 

Average Serum Insulin ± SE of both groups combined 31.073 ± 0.518 

Value of P P ˂ 0.05 

Table 1 

 

DISCUSSION: The study showed a positive correlation of BMI to fasting serum insulin level in 

both male and female group even though the two tailed P value for BMI and fasting serum insulin 

level in the male group was not statistically significant. WHR (waist – hip ratio) and fasting serum 

insulin level correlation in both male and female groups showed statically significant two tailed P 

value results. When both the two groups were combined correlation between BMI and fasting 

Serum Insulin Level and WHR and Fasting Serum Insulin level showed statistically significant two 

tailed P value respectively. 

 

CONCLUSION: The present study showed that there is positive correlation between increasing 

BMI (Body Mass Index) and insulin resistance in male and female type 2 diabetics in North – 

Eastern population. We also found positive correlation between increasing WHR (Waist Hip Ratio) 

and insulin resistance in male and female type 2 diabetics in North – Eastern population. Minute 

evaluation of the data in the present study showed WHR to be abit more sensitive as indicator 

than BMI in predicting the level of insulin resistance even though both are very reliable indicators 

for the same. 

 



 

ORIGINAL ARTICLE 

J of Evidence Based Med & Hlthcare, pISSN- 2349-2562, eISSN- 2349-2570/ Vol. 2/Issue 26/June 29, 2015  Page 3932 
 

REFERENCES: 

1. Rio K et al; Risk factors of diabetes, Diabetes 47: 897 – 893, 1998. 

2. Willam F Ganong – review of medical physiology, 19th edition. 

3. Ramachandran A:- Diabetes epidemiology study in India. Diabetology, 2001, 44, 1094 – 

101. 

4. Mohan R. Br.J—Opthalmal 2000, 84, 1058 – 60. 

5. Ajgaonkar S S. Ancient Indian Medicine and diabetes mellitus. In: Bajaj Js (ED.), Diabetes 

Mellitus in developing countries. Interprint New Delhi 1984; 3-10. 

6. Ellulu M, Abed Y, Rahmat A, Ranneh Y and Ali F. Epidemiology of obesity in developing 

countries: challenges and prevention. Glob Epid. Obes. 2014;2:2.http://dx. doi. org/10. 

7243/2052-5966-2-2. 

7. Chris Burslem, October. The Changing Face of Malnutrition. IFPRI Forum, International 

Food Policy Research Institute: Washington, D. C. 2004. 

8. Sattar N, McConnachie A. Can metabolic syndrome usefully predict cardiovascular disease 

and diabetes? Lancet. 2008; 371: 1927-35. 

9. Kahn SE, Hull RL, Utzschneider KM. Mechanisms linking obesity to insulin resistance and 

type 2 diabetes. Nature. 2006; 444: 840–846, Pub Med. 

10. Larsson B, Svardsudd K, Welin L et al. Abdominal adipose tissue distribution, obesity, and 

risk of cardiovascular disease and death. British Medical Journal, 1984, 288 (6428): 1401-

1404. 

11. "Stepwise approach to surveillance (STEPS)". World Health Organization. Retrieved March 

21, 2012. 

12. "Waist Circumference and Waist-Hip Ratio, Report of a WHO Expert Consultation". World 

Health Organization. 8–11 December 2008. Retrieved March 21, 2012. 

 
 

NAME ADDRESS EMAIL ID OF THE 

CORRESPONDING AUTHOR: 

Dr. Debabani Bora, 

Assistant Professor, 

Department of Anatomy, 

Jorhat Medical College, 

Jorhat-785001. 

E-mail: debabanibora@gmail.com 
        

 

  Date of Submission: 24/06/2015. 

  Date of Peer Review: 25/06/2015. 

  Date of Acceptance: 29/06/2015. 

  Date of Publishing: 29/06/2015. 

 

 

AUTHORS:   

1. Debabani Bora 

2. Rajib Kr. Borah 

 
PARTICULARS OF CONTRIBUTORS: 

1. Assistant Professor, Department of 

Anatomy, Jorhat Medical College & 

Hospital. 

2. Assistant Professor, Department of 

Medicine, Jorhat Medical College & 

Hospital. 

 

 

 

   

 

 

 

 

 

 

 

 

 


