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ABSTRACT: BACKGROUND: Of late obesity has become a major malady among adult males and 

females more so in the latter. The significance of this problem cannot and should not be ignored as it 

predisposes to several pathological conditions. One such disease is Type II Diabetes Mellitus. 

Therefore it is imperative to identify obesity related factors which can predict the risk of Diabetes. 

Over a period of time Body Mass Index (BMI) and Waist Hip Ratio (WHR) have evolved as 

dependable factors. In this study an attempt has been made to gauge the superiority of one factor 

over the other in risk prediction. MATERIAL AND METHODS: Our study was done in Gandhi 

Hospital, Secundarabad over a period of two years (September 2000 to September 2012) 300 

diabetics (150 males and 150 females) and 300 non-diabetics controls (150 males and 150 females) 

attending Out Patient Endocrinology and Medicine departments were considered for the study. BMI 

and WHR were measured of diabetics and controls according to WHO recommended protocol. 

Subjects with WHR>0.9 in males and WHR >0.8 in females were taken to be obese. The degree of 

sensitivity and specificity of both parameters were calculated and tables prepared. CONCLUSION: 

Most sensitive indicator for predicting the risk of onset of Diabetes in males is zCXs BMI>25 and in 

females is WHR>0.8. Hence once these limits are crossed, measures to prevent the onset of Diabetes 

should be taken in full earnest. 
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INTRODUCTION: In 2008 WHO reported that 1.5 billion adults (about 200 million males and nearly 

300 million females) were obese. This is significant because obesity is a major potentially modifiable 

risk factor for several diseases and syndromes.1,2,3,4 

One such disease is type 2 diabetes as it predisposes to insulin resistance. The prevalence of 

diabetes is 2.9 times higher in overweight individuals (BMI 27.8 in males and 27.3 in females) than 

in normal weight subjects of 25 to 75 years.5 for a given BMI, Asian Indians have higher fat 

percentage compared to Caucasian subjects (Banerjee et al 1999).5 Hypertrophic intra-abdominal fat 

cells release fatty acids and cytokines into the portal flow to the liver and with subsequent effects on 

insulin resistance. Extra fat, particularly in the liver, activates resident macrophages, the immune 

cells living there.  

These macrophages then release LTB4 and other immune signaling molecules stimulate an 

influx of new macrophages. Then, in a positive feedback loop, the newly arriving macrophages also 

get activated and release even more LTB4 in the liver. When inflammation becomes chronic, as is the 

case in obesity, all of this extra LTB4 starts activating other cells, too. Like macrophages, nearby 

liver, fat and muscle cells also have LTB4 receptors on their cell surfaces and are activated when 

LTB4 binds them. Now, in obesity, those cells become inflamed as well, rendering them resistant to 

insulin.6 
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High proportion of upper-body fat or abdominal fat independent of overall obesity is 

recognized as an important component in the insulin resistance linked to obesity and Diabetes 

Mellitus Type 2. Abdominal fat deposition is hormonally controlled by secretion of adipokinase 

which may impair glucose tolerance. Abdominal obesity, measured by an elevated WHR is shown to 

be a strong risk factor for Diabetes Mellitus Type 2.7 from clinical perspective, central obesity 

(Approximated by waist circumference or waist/hip ratio) is known to provide more information 

than general Body Mass Index.8 The standard epidemiological translation of BMI, WC and WHR are 

important tools used for anthropometric measures. Waist circumference and waist to hip ratio have 

been used as measures of central obesity, whereas BMI has been used as a measure of general 

obesity.9 our study was done with the idea of comparing the degree of risk prediction between BMI 

and WHR as such and of seeing which a better indicator among the genders. 

 

MATERIAL AND METHODS: Our study was a descriptive observational study, done in Gandhi 

medical college, Secundarabad, over a period of two years from September 2000 to September 2012. 

A systematic random sample was taken where in every third known diabetic patient who attended 

the outpatient departments of Medicine and Endocrinology was chosen until 150 males and 150 

females with Type 2 Diabetes were obtained. 300 non-Diabetics i.e. 150 males and 150 females were 

selected by the same systematic random sample to be used as controls. 

 

Demographic data: 

WHO recommended Standard Protocol.10 was followed: 

This Protocol can be Summarized as Outlined Below: 

 Measure the waist circumference at the end of several consecutive natural breaths, at a level 

parallel to the floor, midpoint between the top of the iliac crest and the lower margin of the 

last palpable rib in the mid axillary line. 

 Measure the hip circumference at a level parallel to the floor, at the largest circumference of 

the buttocks. 

 Make both measurements with a stretch‐resistant tape that is wrapped snugly around the 

subject, but not to the point that the tape is constricting. Keep the tape level and parallel to the 

floor at the point of measurement. 
 

Males with WHR of 0.9 and above and Females with WHR of 0.8 and above were taken as 

centrally obese individuals and considered for study. Following this data analysis was done by 

calculating the sensitivity and specificity of the tests i.e. WHR and BMI and tables prepared. 

A Sensitive test helps rule out disease (When the result is negative). (Sensitivity rule out or 

"Snout") 11, 12, 13 If the test is highly sensitive and the test result is negative you can be nearly certain 

that they don’t have the disease. 
 

Sensitivity= True positives/(True positive + false negative) 

Sensitivity=TP/TP+FN x 100 

Specificity= TN/TN+FP x100 
 

CONCLUSION: In males the most sensitive test for indicating DM is BMI>25. Though BMI > 30 is 

indicative of obesity our study shows that male subjects whose BMI crosses 25 should be targeted 

for DM control and preventive measures. The second best indicator is WHR >0.9. In females the most 
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sensitive test for indicating DM is WHR > 0.8. Hence, irrespective of their BMI values females whose 

WHRs are more than 0.8 should be subjected to preventive and control measures.                              

(Tables: 1,2,3,4,5,6,7,8) 
 

 

MALES: 
 

WHR>0.9 DM+ DM- Total 

WHR+ 64 26 90 

WHR- 86 124 210 

Total 150 150 300 

Table 1: Comparison of WHR between Male 
diabetics and Non-diabetics. 

 

Sensitivity (Sn) =64/64+86 x100=42 specificity (Sp) =124/124+26x100=83 

 

BMI>30 DM+ DM- Total 

BMI+ 21 7 28 

BMI- 129 143 272 

Total 150 150 150 

Table 2: Comparison of BMI between Male diabetics 

and Non-diabetics. 
 

Sn. =21/21+129x100=14 Sp. =143/143+7x100=95 
 

BMI>25 DM+ DM- Total 

BMI+ 90 74 164 

BMI- 60 76 136 

Total 150 150 150 

Table 3: Comparison of BMI between Male diabetics and 

Non-diabetics. 
 

Sn. =90/90+74x100=54.8 Sp.=76/76+74x100=50.6 
 

FEMALES: 

 

 

Sn. =87/87+63x100=58 Sp.=107/107+43x100=71.3 

 

 

 

 

WHR>0.8 DM+ DM- Total 

WHR+ 87 43 130 

WHR- 63 107 170 

Total 150 150 300 

Table 4: Comparison of WHR between Female 
diabetics and Non-diabetics. 
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BMI>30 DM+ Dm- Total 

BMI+ 12 4 16 

BMI- 138 146 284 

Total 150 150 300 

Table 5: Comparison of WHR between Female 
diabetics and Non-diabetics. 

 

Sn. =12/12+138x100=8 Sp.=146/146+4x100=97.3 
 
 

BMI>25 DM+ DM- Total 

BMI+ 78 50 128 

BMI- 72 100 172 

Total 150 150 300 

Table 6: Comparison of BMI between Female 
diabetics and Non-diabetics. 

 

Sn. 78/78+72x100=52 Sp. 100/100+50x100=66.6 

 

SUMMARY TABLES: 
 

 Sensitivity Specificity 

WHR>0.9 42 83 

BMI>30 14 95 

BMI>25 54.8 50.6 

Table 7:  MALES: Results. 

 

 Sensitivity Specificity 

WHR>0.8 58 71.3 

BMI>30 8 97.3 

BMI>25 52 66.6 

Table 8: FEMALES: Results. 

 

DISCUSSION: The risk of type 2 diabetes in adults increases continuously with increasing obesity, 

and decreases with weight loss. A careful analysis of the relationship between obesity and adult 

onset diabetes confirms that abdominal obesity is an important risk factor, even after controlling for 

age, smoking and family history. Since waist circumference correlates more closely with abdominal 

adipose tissue than BMI, the association between indicators of such obesity (e.g., waist 

circumference and waist–hip ratio) has been studied extensively in the last two decades. Though all 

anthropometric measures (BMI, waist circumference, waist–hip ratio and waist–height ratio) 

performed similarly in predicting risk the degree of prediction varied among different studies. 

Interestingly our study shows that there is a definite difference in the degree of prediction of 

risk of developing DM by the two parameters namely BMI and WHR among the genders. Former is a 

better indicator in males and the latter is a better indicator in females. 
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