
Journal of International 
Academic Research for Multidisciplinary 

 

 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

www.jiarm.com 



Editorial Board 
__________________________________________________________________________________________ 
 
 

Dr. Kari Jabbour, Ph.D   

Curriculum Developer, 

American College of Technology,  

Missouri, USA. 

 

Er.Chandramohan, M.S  

System Specialist - OGP  

ABB Australia Pvt. Ltd., Australia. 

 

Dr. S.K. Singh 

Chief Scientist 

Advanced Materials Technology Department 

Institute of Minerals & Materials Technology   

Bhubaneswar, India 

 

PROF.Dr. Sharath Babu,LLM Ph.D  

Dean. Faculty Of Law, 

Karnatak University Dharwad,  

Karnataka, India 

 

 

Dr.SM Kadri, MBBS,MPH/ICHD, 

FFP Fellow, Public Health Foundation of  India  

Epidemiologist Division of Epidemiology and Public Health, 

Kashmir, India 

 

Dr.Bhumika Talwar, BDS  

Research Officer 

State Institute of Health & Family Welfare 

Jaipur, India 

 

Dr. Tej Pratap Mall Ph.D  

Head, Postgraduate Department of Botany,  

Kisan P.G. College, Bahraich, India. 

 

Dr. Arup Kanti Konar, Ph.D 

Associate Professor of Economics Achhruram,   

Memorial College, 

SKB University, Jhalda,Purulia,  

West Bengal. India 

 

Dr. S.Raja Ph.D  

Research Associate, 

Madras Research Center of CMFR , 

Indian Council of Agricultural Research, 

Chennai, India 

 

Dr. Vijay Pithadia, Ph.D, 

Director - Sri Aurobindo Institute of Management 

Rajkot, India. 

 

 

 

 

 

 

 

 

Er. R. Bhuvanewari Devi M.Tech, MCIHT  

Highway Engineer, Infrastructure,  

Ramboll, Abu Dhabi, UAE 

 

Sanda Maican, Ph.D.  

Senior Researcher, 

Department of Ecology, Taxonomy and Nature Conservation 

Institute of Biology of the Romanian Academy,  

Bucharest, ROMANIA 

 

Dr.Damarla Bala Venkata Ramana 

Senior  Scientist 

Central Research Institute for Dryland Agriculture (CRIDA) 

Hyderabad, A.P, India 

 

PROF.Dr.S.V.Kshirsagar,M.B.B.S, M.S  

Head - Department of Anatomy, 

Bidar Institute of Medical Sciences, 

Karnataka, India. 

 

DR ASIFA NAZIR, M.B.B.S, MD 

Assistant Professor Dept of Microbiology 

Government Medical College, Srinagar, India. 

 

 

Dr.AmitaPuri, Ph.D  

Officiating Principal 

Army Inst. Of Education 

New Delhi, India 

 

Dr. Shobana Nelasco Ph.D  

Associate Professor, 

Fellow of Indian Council of Social Science 

Research (On Deputation},  

Department of Economics,  

Bharathidasan University, Trichirappalli. India 

 

M. Suresh Kumar, PHD  

Assistant Manager,  

Godrej Security Solution, 

India. 

 

Dr.T.Chandrasekarayya,Ph.D  

Assistant Professor, 

Dept Of Population Studies & Social Work, 

S.V.University, Tirupati, India. 

 



JIARM VOLUME 1           ISSUE 5             (JUNE 2013)       ISSN : 2320 – 5083 
 

88 
www.jiarm.com 

MID ABDOMINAL CIRCUMFERENCE AS A SCREENING TOOL TO 
DIAGNOSE ALTERED/IMPAIRED GLUCOSE TOLERANCE AMONG 

NORTH INDIAN SUBJECTS 
DR. ABHIJIT SEN* 

RAJENDRA PRASAD MISRA** 
 

*Associate Professor, Dept. of Medicine, Integral Institute of Medical Sciences and Research, Lucknow, India 
**Consultant Biostatistician, Assistant Professor (Visiting) Dept. of Community Medicine, Hind Institute of 
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INTRODUCTION 

The number of diabetic subjects projected to increase to nearly 80 million by 

2030. This rising trend1 predicts a significant health burden due to diabetes in India.  

More than 50% of the diabetic subjects in India remain unaware of their diabetes 

status, which adds to the disease burden2. There is need for mass awareness and 

screening programmes to identify and overcome the burden due to diabetes in India. 

The Government of India has already initiated a National Diabetes Control 

Programme. For such programmes to be successful, it is necessary to determine cost 

effective methods for identifying undiagnosed diabetic subjects in India.   

Impaired glucose tolerance (IGT) and impaired fasting glycaemia (IFG) are 

risk categories for the future development of diabetes and cardiovascular disease 

(CVD). An individual falling into the IFG category on the fasting result may also 

have IGT on the 2-h value or, indeed, diabetes. If an individual falls into two different 

categories, the more severe one applies. 

One of the major contributory factors predisposing to the development of 

diabetes and AGT is obesity. An effort had been made here to try and correlate and to 

derive at an cut off point with reference to the mid abdominal girth as a tool to screen 

for altered glucose tolerance (AGT) which usually leads to type-2 diabetes mellitus3.  

Such cut off points would help the common person, paramedicals, clinicians and 

researchers to delineate the individuals who are at high risk to develop AGT / IGT 

and diabetes, to be used as an unique easy to perform and useful tool for public health 

and preventive medicine .“At risk’ individuals can be identified and a “health 

promoting behavior” may prevent the onset of frank diabetes or at least delay its onset4. 

The present study was conducted to find out a cut- off level of mid abdominal 

circumference in North Indian Population to use as a predictive screening tool for 

diagnosing individuals with altered / impaired glucose tolerance among north Indian 

subjects. 
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METHODOLOGY 

This was a cross-sectional study conducted in outdoor patient clinic over a 

period of three years at Vivekananda Polyclinic and Institute of Medical Sciences, 

Lucknow, UP, India.  Not known diabetic subjects  were selected for the study after 

obtaining informed consent and were screened for altered glucose tolerance by 

performing a blood glucose estimation in overnight fasting state (of  8 to 12 hrs)  and 

2 hours after they were given an oral glucose load of 75 grams of glucose. A total of 

304 subjects were included in the study. But 25 individuals had to be left out of the 

study as they turned out to be frank diabetics ie with a fasting level of over 126 mg% 

and PG value of 200mg% or more. A total of 279 individuals were included in the 

final analysis. Height, weight, Mid abdominal Circumference were measured in lying 

position (supine) at the level of the umbilicus in full expiratory phase of respiration.  

Age, sex, family history and associated history, place and duration of stay at their 

present address, history of concurrent ailments, history of medications, history of 

habits, general eating pattern and certain other information were also recorded.  They 

were then asked to report after three days of normal dietary intake in overnight fasting 

state (8 to 12 hours) and a fasting blood fluoride sample was taken to measure their 

fasting blood glucose levels. They were then given 75 grams of glucose in 300 to 400 

ml of water and were requested neither to move about much nor to take anything 

orally for the next two hours and another blood fluoride sample was taken to measure 

their post glucose (2 hrs) value. The subjects excluded from the studies were known 

diabetics, those on oral contraceptives, thyroid ailments, on steroids, other chronic 

ailments of over one month duration other than patients of arthritis who were not on 

steroids and those who turned out to be frank diabetics after the blood sugar 

estimations. 

Analysis 

Statistical analysis was performed using SPSS PC Windows version 16.0 (Chicago, 

IL).  The unpaired t-test was used to compare two means and chi-square test was used 

to compare dichotomous variable. The linear regression analysis was used to derive 

the cut off value of mid abdominal circumference adjusted for other variables. The p-

value <0.05 was considered as significant.  
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RESULTS 

Out of the total 279 subjects, 131 (47%) were AGT/IGT. There was no 

significant (p=0.25) difference in the age between AGT/IGT (57.62±13.65) and 

normal (59.34±13.64) subjects.  The percentage of AGT/IGT was significantly 

(p=0.03) higher among female (59.7%) as compared to male (46.9%) subjects (Table-1).  

The mid abdominal girth was higher among the subjects of AGT/IGT (119.80±6.94) 

than normal (105.23±6.67) subjects and the difference was statistically significant 

(p=0.0001).  The BMI was also significantly (p=0.0001) higher among the subjects of 

AGT/IGT (31.86±3.91) than normal (24.89±2.89) subjects (Table-2). 

The adjusted linear regression analysis showed that mid abdominal circumference of 

104 cms formed a cut off point above which the specificity and sensitivity of a subject 

to have altered / impaired glucose Tolerance was very high (Fig.1). 

 

DISCUSSION 

Several prospective studies have shown that measures of lifestyle modification 

help in preventing the onset of diabetes5-6. The Indian Diabetes Prevention 

Programme (IDPP), a preventive study done in India based on the Diabetes 

Prevention Program (DPP) has clearly documented the importance of physical activity 

in the prevention of diabetes8. Early identification of the high risk individuals would 

help in taking appropriate intervention in the form of dietary changes and increasing 

physical activity, thus helping to prevent, or at least delay, the onset of diabetes. This 

means that identification of at risk individuals is extremely important if we are to 

prevent diabetes in India. 

In the present study, the state of AGT / IGT is more common in females (59.7%) than 

males (46.9%), a fact that needs to be more closely looked into, whether females 

develop this stage faster or do they stay in this stage for a longer time than males or 

both. The chances of finding an individual with AGT / IGT will be high in those with 

a mid abdominal sagital circumference measured in the supine position of 104 cms or 

more. (Statistically this tool seems to be slightly better than measuring the BMI or 

weight of the subject).   
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CONCLUSION 

The Mid Abdominal circumference of 104 cms formed a cut off point above 

which the specificity and sensitivity of an individual to have Altered / Impaired 

Glucose Tolerance was very high.   
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Table-1: Comparison of age and sex with AGT/IGT 
 

 AGT/IGT 
(n=131) 

Normal 
(n=148) 

p-value 

Age in years, 
mean±sd 59.34±13.64 57.62±13.65 0.251 

Sex    
Male, no. (%) 68 (46.9) 77 (53.1) 0.032* Female, no. (%) 80 (59.7) 54 (40.3) 

1Unpaired t-test, 2Chi-square test, *Significant 

 

 

Table-2: Comparison of anthropometric parameters with AGT/IGT 
 

 AGT/IGT 
(n=131) 

Normal 
(n=148) p-value1 

Mid abdominal 
girth, mean±sd 119.80±6.94 105.23±6.67 0.0001* 

BMI, mean±sd 31.86±3.91 24.89±2.89 0.0001* 
1Unpaired t-test, *Significant 
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Fig.1: Regression line predicting the post glucose level by mid abdominal girth  

(Regression equation: PG= -12.12 + 1.46*abdominal girth; Adjusted R2= 49.07) 

 
 


