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Abstract:                                                                                                                                 

Background: Obesity is frequently associated with preventable death and has emerged as a major 
health care challenge in the 21st century. Diabetes and obesity are hand to hand diseases. Both are life 
style related disease and more prevalent due to the recent drastic westernization. Method:  Prospective 
Randomized Hospital based Study include 200 patients attending the diabetic OPD or IPD on the 
bases of the inclusion and exclusion criteria.Anthropometric screenings included measurement of BMI 
(Body Mass Index) , Waist Circumference , WHR (Waist Hip Ratio). The Clinical Screenings 
Included Measurement Of Blood Pressure , Hba1c , Albuminuria. Result: In the observed 
200T2DMcases, BMI based obese had 41.6% prevalence of albuminuria while non obese had 41.0% 
prevalence. BMI based obesity had significant correlation of the albuminuria. In the observed 
200T2DMcases, waist circumference based obese had 43.9% prevalence of albuminuria while non 
obese had 32.6% prevalence. In the observed 200T2DMcases, waist hip ratio (WHR) based obese had 
42.2% prevalence of albuminuria while non obese had 33.3% prevalence. WHR based obesity had 
significant correlation of the albuminuria. Conclusion: Increased BMI and WHR based obesity are 
significantly associated with Albuminuria in type 2 diabetes. 
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INTRODUCTION 

India already faces a grave problem with the 
largest number of subjects with diabetes (approx 
33 million in 2003) and it will escalate further 
with the number increasing to 57.2 million in the 
year 2025 1,2 and by the year 2030 it may be 80.9 
million.3 
Obesity is frequently associated with preventable 
death and has emerged as a major health care 
challenge in the 21st century. 
Diabetes and obesity are hand to hand diseases. 
Both are life style related disease and more 
prevalent due to the recent drastic westernization. 
Diabetes mellitus is associated with an increased 
prevalence of micro vascular as well as macro 
vascular diseases.  Diabetic retinopathy is a 
leading cause of blindness in working-age adults 

(ages 20-44).4 People with diabetes are twice as 
likely to develop cataracts or glaucoma as those 
without diabetes.5 10-21% of all people with 
diabetes develops severe kidney diseases due to 
diabetic nephropathy.4 About 40% of people with 
type 1 diabetes develop severe kidney disease 
and end-stage renal disease (ESRD) by the age of 
50. 6  60-70% of people with diabetes have mild 
to severe forms of diabetic nerve damage.4  It is a 
leading cause of non traumatic lower limb 
amputation.4  There is a 15-40-folds increased 
risk for leg amputation in the diabetic compared 
to non-diabetic population.4                                    
Diabetic foot infections are a major problem and 
a common cause for hospital aDMission of 
diabetic patients in India.7 People with diabetes 
are 2-6-fold more likely to have coronary heart 
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disease.4   People with diabetes are 2-4-fold more 
likely to have a stroke4   and 75% of all diabetes –
related deaths are associated with cardiovascular 
disease.  
Diabetes mellitus is an iceberg disease in which 
66% of patients are often undiagnosed. 
Moreover, the onset of type 2 diabetes is usually 
subtle and many years may elapse before 
diagnosis. Harris et al.8 estimated a gap of 9 to 
12 years between the onset of type 2 diabetes and 
its clinical diagnosis. The first indication of the 
presence of type 2 diabetes may actually be 
detected at the time of diagnosis of a 
complication. Various studies have showed that 
around 50% of the newly diagnosed type 2 
diabetes patients already had indication of 
diabetes related tissue damage such as 
retinopathy, heart disease or microalbuminuria. 
Overweight and obesity are frequently associated 
with preventable death and have emerged as a 
major challenge to public health. There is an 
ongoing debate on the role of abdominal obesity 
and its value in predicting cardiovascular and 
renal outcomes. The present analysis evaluates 
the prevalence of microalbuminuria (MAU) and 
conventional cardiovascular risk factors in 
relation to measures of general and abdominal 
obesity. 
The INTERHEART Trial has identified 
abdominal obesity as a major independent risk 
factor for metabolic syndrome or any lifestyle 
related disease in a large multiethnic population.9 
Microalbuminuria (MAU), defined as urinary 
albumin excretion of 30–300 mg/24 hours (20–
200 mg/L in the spot urine), is an established 
cardiovascular risk indicator in diabetes, 
hypertensive patients, and the general population, 
and has been shown to be associated with 
endothelial dysfunction and to be predictive for 
coronary artery disease, myocardial infarction, 
stroke, and all-cause mortality.10 Furthermore, 
MAU predicts the progression of diabetic 
nephropathy and is associated with vascular 
disease, congestive heart failure, diastolic 
dysfunction, and arterial hypertension.11–14 
Several epidemiologic studies have clearly 
demonstrated that obesity increases the risk of 
kidney diseases 15 as well as its progression 

among diagnosed kidney disease patients.16,17 
Obesity is strongly associated with the most 
common causes of end-stage renal disease 
(ESRD), namely diabetes; a major consequence 
of obesity, also seems to be an independent risk 
factor for both chronic kidney disease (CKD) and 
ESRD. 18 
 

AIM 

To determine the association between abdominal 
obesity and albuminuria as well as Body Mass 
Index (BMI) and albuminuria in adults with 
diabetes  
 

OBJECTIVES 

To evaluate the relationship between abdominal 
obesity and albuminuria in Diabetics 
To evaluate the relationship between Body Mass 
Index (BMI) and albuminuria in Diabetics 
To study correlation of other co-morbid factors 
(i.e. Hypertension, smoking, alcohol, etc) with 
albuminuria  
To correlate albuminuria in relation to the 
Diabetes (duration, control, family H/O) and 
Obesity (grading, distribution, type, etc)  
 

MATERIALS AND METHODS 

 

STUDY DESIGN: Prospective Randomized 

Hospital based Study 
SAMPLE SIZE: Consecutive 200 patients 
attending the diabetic OPD or IPD on the bases 
of the inclusion and exclusion criteria 
SITE:  MGM Hospital, Kamothe  
DURATION:  November, 2011 to March,  2012 
 

INCLUSION CRITERIA 

Age ≥ 20 
Diagnosed with T2DM;  
Body mass index (BMI) > 17 kg/m2  
Willing to get investigated for the blood glucose 
level, HBA1C level and albuminuria level 
Willing and able to complete study information 
sheet and questionnaires and a very fluent 
speaker of one of the languages of the 
questionnaires available. 
Willing and able to provide written informed 
consent prior to enrollment in the study 
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EXCLUSION CRITERIA 

All the patient who refuse to participate in study 
after informed consent.  
History of pancreatitis, Pregnant or lactating 
women (women of childbearing potential must 
have a negative pregnancy test at study entry and 
a medically approved contraception method) 
Any medical condition that may have an 
influence on HbA1c measurements e.g. sickle 
cell anemia, Thalasemia, increase creatinine, 
Recent Blood transfusion or blood loss. 
 

CLASSIFICATION OF OBESITY ON 

BASES OF BMI 

Body Mass Index- kg/m
2
 Graded Risk 

Lower than 18.5 Underweight 

from 18.5 to 22.9 Normal 

from 23 to 24.9 Overweight 

Above than 25 Obesity 

 
ABDOMINAL OBESITY 

Waist Circumference  

≥ 90cm for men, ≥80 cm for women 
 WHR (Waist Hip Ratio)  

> 0.90 for men, >0.85 for women. 
HbA1C 

Normal 4 – 6 %, Good Control 6 – 7 %,  
Fair Control 7 – 8 %, Poor Control > 8 % 
ALBUMINURIA 

Clinical 

Diagnosis 

Normalb

uminuria 

Microalbumi

nuria 

Macrolbu

minuria 

Spot Collection 

Albumin to 

Creatinine ratio 

<30mcg/

mg of 

creatinine 

30-

300mcg/mg 

of creatinine 

>300mcg/

mg of 

creatinine 

 
RESULTS 

In the observed 200 cases, 76 cases (57 males 
and 19 females) were havingT2DMand HTN. In 
males withT2DMand HTN, 33 (57.89%) cases 
had albuminuria. While in females 
withT2DMand HTN, only 5 (26.31%) cases had 
albuminuria. 

In the observed 200T2DMcases, BMI based 
obese had 41.6% prevalence of albuminuria 
while non obese had 41.0% prevalence. BMI 
based obesity had significant correlation of the 
albuminuria. 
In the observed 200T2DMcases, waist 
circumference based obese had 43.9% 
prevalence of albuminuria while non obese had 
32.6% prevalence. 
In the observed 200T2DMcases, waist hip ratio 
(WHR) based obese had 42.2% prevalence of 
albuminuria while non obese had 33.3% 
prevalence. WHR based obesity had significant 
correlation of the albuminuria.  
The observed 200T2DMcases, prevalence of 
albuminuria in poorly controlled (HbA1C > 8) 
was 46.4% and prevalence of albuminuria in 
patients with HbA1C ≤ 8 was 30.0% 
HbA1C is associated with Albuminuria. 
 

DISCUSSION 

The present study had sample size of 200 type 2 
DM cases whose data were collected and 
analyzed.  
In the present study, 200 consecutive type 2 DM 
cases had been enrolled; out of which 136 cases 
(68%) were males and 64 cases (32%) were 
females. This was showing more prevalence of 
T2DM in males than females. 
In the study population, the maximum cases were 
in 51-60 age group (63 cases – 31.5%). And 60% 
of total study population was in 41-60 years of 
age. In study population eldest was of 84 years 
old and youngest was of 21 years of age. 
In the enrolled cases, 42 (21%) were 
businessmen, 48 (24%) were housewives while 
24 (12%) were retired population. There were 45 
(22.5%) table job workers in the study group, 
too. This was signifying more prevalence in 
sedentary life style persons. 
In the enrolled study population, there were 31 
(15.5%) cases were newly diagnosedT2DMand 
recently diagnosed were only 5 cases. Maximum 
cases were having diabetes for 1 to 5 years – 79 
(39.5%) cases. Only 38 (19%) cases were having 
diabetes for more than 10 years. 
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In study population of t2DM, 76 (28%) cases 
were hypertensive while rest 124 (62%) were 
non – hypertensive. 
In study population, 76 (28%) cases were 
hypertensive along with t2DM; out of 76 only 19 
(25% of  HTN +DM) were females while 57 
(75% of HTN+DM) were males. 
All patients knew different modalities of 
treatment and they were regularly following 
more than one modality for the management of 
the T2DM. 
In the observed cases, 144 (72%) were only on 
OHA 46 (23%) were only insulin and 10 (5%) 
were on both OHA and insulin.  
In studied cases, 39 (19.5%) cases were non 
obese whose BMI is less than 23 kg/m2 while 
161 (80.5%) cases were obese having BMI ≥ 
23kg/m2. In studied cases, 161 out of 200 cases 
(80.5%) were overweight or obese while 39 
(19.5%) were non obese.  
In the enrolled cases, on bases of the waist 
circumference criteria of obesity (obese are male 
≥ 90cm, female ≥ 80cm): 97 males and 60 
females were obese while 39 males and 4 
females were non obese. 
In the observed cases, on bases of the waist hip 
ratio (WHR) criteria of obesity (obese are male > 
0.9, female > 0.85): 125 males and 55 females 
were obese while 11 males and 9 females were 
non obese. 
In the observed cases, on bases of the waist hip 
ratio (WHR) criteria of obesity (obese are male > 
0.9, female > 0.85): 125 out of 136 males were 
obese and 55 out of 64 females were obese. 
In observed 200 T2DMcases, 60 (30%) cases 
were controlled whose hba1c levels were ≤ 8%. 
While 140 (70%) cases were having poor control 
as their hba1c levels were more than 8%. 
In the studied 200 cases, 31 out 136 males and 29 
out of 64 female were having hba1c ≤ 8%. In 
poorly controlled (hba1c > 8%) 140 cases, 105 
were males and 35 were females. 
In studied 200 T2DMcases, 117 (58.5%) cases 
were having normoalbuminuria (<30 mcg/mg 
creatinine). While 83 (41.5%) cases were having 
albuminuria. Out of these 83, 74 (37%) were 
having microalbuminuria (30 – 300 mcg/mg 

creatinine) and 9 (4.5%) were having 
macroalbuminuria (> 300 mcg/mg creatinine). 
In studied 200 cases, 66 out of 136 i.e. 48.5% 
males were having albuminuria (>30 mcg/mg 
creatinine) while 17 out of 64 i.e. 26.5% females 
were having albuminuria (>30 mcg/mg 
creatinine). 
In studied 200T2DMcases, total prevalence of 
microalbuminuria (30 – 300 mcg/mg creatinine) 
was 37%. While prevalence of the 
microalbuminuria in males was 41.9% and 
females was 23.4%. Males had significant 
corelation with albuminuria. 
In studied 200 T2DMcases, total prevalence of 
microalbuminuria (30 – 300 mcg/mg creatinine) 
was 37%. While prevalence of the 
microalbuminuria in males was 41.9% and 
females was 23.4%. 
In the observed study, albuminuria was present 
in 48.5% of males and 26.6% of 
females.T2DMmales had significant correlation 
with albuminuria 
In the observed 200 cases, 31 were newly 
diagnosed (0 to 6 months of duration) of which 
13 (41.5%) were having albuminuria. While 5 
were recently diagnosed (7 to 12 months of 
duration) of which 1 (20%) had albuminuria. 
In studied cases, albuminuria was present in 
47.37%T2DMcases with more than 10 years. 
While cases with 6 to 10 years of duration 
ofT2DMhad prevelance of 34.04% of 
albuminuria.  
In our observed cases, out of 76 HTN+ DM, 38 
(50%) were having albuminuria. While 
normotensiveT2DMpatients have 36.3% 
prevelance of albuminuria. 
In the observed 200 cases, there were 76 cases 
(57 males and 19 females) were 
havingT2DMand HTN.  
In males withT2DMand HTN, 33 (57.89%) cases 
had albuminuria. While in females 
withT2DMand HTN, only 5 (26.31%) cases had 
albuminuria.  
In the observed 200 cases, 76 cases (57 males 
and 19 females) were havingT2DMand HTN. In 
males withT2DMand HTN, 33 (57.89%) cases 
had albuminuria. While in females 
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withT2DMand HTN, only 5 (26.31%) cases had 
albuminuria.  
In observed study of 200 T2DM cases, 
albuminuria was present in 36.1% cases of 
positive family history of albuminuria. While 
prevalence of albuminuria was 49.4% in cases 
without history of the albuminuria 
In the observed 200 T2DM cases, albuminuria 
had no significant association with history of 
smoking and alcohol intake as compare to renal 
registry system of India or chronic kidney 
disease registry system of India. 
In the observed 200T2DMcases, BMI based             
obese had 41.6% prevalence of albuminuria 
while non obese had 41.0% prevalence. BMI 

based obesity had significant correlation of the 
albuminuria. 
In the observed 200 T2DM cases, waist 
circumference based obese had 43.9% 
prevalence of albuminuria while non obese had 
32.6% prevalence. 
In the observed 200T2DMcases, waist hip ratio 
(WHR) based obese had 42.2% prevalence of 
albuminuria while non obese had 33.3% 
prevalence. WHR based obesity had significant 
correlation of the albuminuria.  
The observed 200T2DMcases, prevalence of 
albuminuria in poorly controlled (hba1c > 8) was 
46.4% and prevalence of albuminuria in patients 
with hba1c ≤ 8 was 30.0%. 
 

COMPARISONS WITH OTHER STUDIES 

 
Studies Subjects Interpretation Results 

Current Study  
200 Type 2 

Diabetic  

Increased BMI and 

abdominal obesity 

are associated with 

Albuminuria in type 

2 diabetes. 

HbA1C is 

associated 

with 

Albuminuria  

Prevalence of 

Obesity by BMI 

62%, Waist 

circum: 78.5% and 

WHR: 90%. 

Prevalence of 

MAU total 37%, 

Male 41.9% and 

Female 23.4%.  

Look AHEAD 

Study  

4985 Type 2 

Diabetics  

Increased BMI and abdominal 

obesity are associated with MAU in 

overweight and obese adults with 

type 2 diabetes  

Increased BMI and abdominal 

obesity are associated with albuminuria 

in overweight and obese adults with 

type 2 diabetes  

Gujarati 

Population Based 

Study  

102 stable diabetic 

subjects  

High correlation with BMI and 

MAU  

The prevalence of 

overweight and 

obesity-13.7% and 

65.6%. 

The overall 

prevalence of 

MAU -28.4%. 

Korean Multicenter 

Trial  

1321 of 2673 

Korean men, aged 

20–78 years, 

normotensive and 

euglycemic  

WC and SBP were positively 

associated with MA in normotensive 

and euglycemic Korean men.  

WC and SBP were positively associated 

with MAU in normotensive and 

euglycemic Korean men.  

Microalbuminuria 

Study in Obese 

Children  

150 obese children  

BMI, abdominal obesity, HTN, 

impaired fasting glucose level and 

insulin resistance significantly 

increases MAU in the obese 

children.  

BMI, abdominal obesity, HTN, 

impaired fasting glucose and insulin 

resistance significantly increases MAU 

in the obese children.  

The 

INTERHEART 

Trial  

20828 hypertensive  

Identified abdominal obesity as a 

major independent risk factor for 

myocardial infarction  

Identified abdominal obesity as a major 

independent risk factor for myocardial 

Infarction  

 
CCOONNCCLLUUSSIIOONN 

In the present study, 200 consecutive type 2 DM 
cases had been enrolled; out of which 136 cases 
(68%) were males and 64 cases (32%) were 

females. Males had significant correlation with 
albuminuria. 
In study population of T2DM, 76 (28%) cases 
were hypertensive while rest 124 (62%) were non 



Samir Uchadadia
 
et al. Association between abdominal obesity and albuminuria as well as body mass index and albuminuria 

in adults with diabetes. 

236 
International Journal of Medicine and Allied Health Sciences | 2014 | Vol 2 | Issue 2    E-ISSN: 2348-3229  

www.ijmahs.com 
 

– hypertensive.  Albuminuria is not significantly 
associated with HTN + DM study population. 
Increased BMI and WHR based obesity are 
significantly associated with Albuminuria in type 
2 diabetes. 
HbA1C is associated with Albuminuria 
significantly. 
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