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A B S T R A C T

Background: Obesity is one of the important risk factors for coronary heart disease 
(CHD), hypertension, diabetes and dyslipidemia. This constellation of risk factors is 
also associated with end-stage renal disease (ESRD), the prevalence of which has in-
creased despite the availability of interventions to control blood sugar and blood 
pressure and because albuminuria appears early in the natural history of kidney dis-
ease, it’s a potential target of primary prevention.
Objectives: Obesity is common in adults and likely has a causal role for Kidney disease 
incidence and progression. The aim of this study was to evaluate the association of 
obesity defined as per Asia-Pacific guidelines with microalbuminuria which is an early 
marker of kidney disease in adults.
Patients and Methods: Observational study based on 120 obese and 120 healthy indi-
viduals between 30-70 years of age. Urine albumin-to-creatinine ratio and body mass 
index (kg/m2) were measured among healthy and obese individuals at Kasturba Medi-
cal College, Mangalore, India.
Results: There was a strong association between obesity and microalbuminuria. Micro-
albuminuria was highly prevalent among obese subjects compared to the controls 
(OR = 15.33, 95% CI: 5.83 to 40.32, P < 0.001)
Conclusions: This study supports a significant association between obesity and the 
presence of microalbuminuria in adults. Given the increasing prevalence of obesity, 
this association is particularly alarming. A prospective study of the relationship be-
tween obesity and early markers of kidney damage in adults is warranted.

A R T I C L E  I N F O

Article history:
Received: 4 Feb 2011
Revised: 5 Apr 2011
Accepted: 16 Apr 2011

Keywords:
 Obesity
 End-stage renal disease
 Albuminuria
 Dyslipidemia

Article Type:
Original Article

 c  2011 Kowsar M.P.Co. All rights reserved.

 Implication for health policy/practice/research/medical education: 
Studies are urgently needed to determine the safe approaches for effective and sustained weight loss in order to prevent kidney 
damage in obese individuals.
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1. Background

Obesity has reached epidemic proportions globally. 
It has been defined by the World Health Organisation 

(WHO) as a body mass index (BMI) of more than 30 kg/
m2 (1). According to Asia Pacific guidelines, obesity is 
defined as a BMI of more than 25 kg/m2, pre-obese as BMI 
between 23-24.9 kg/m2 and those with BMI of 18.5-23 kg/
m2 were considered as normal range (2). Obesity is one 
of the important risk factors for coronary heart disease 
(CHD), hypertension, diabetes and dyslipidemia (3). 
This constellation of risk factors is also associated with 
end-stage renal disease (ESRD), the prevalence of which 
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has increased despite the availability of interventions 
to control blood sugar and blood pressure (4). The 
prevalence of early chronic kidney disease (CKD) has 
also increased in the past two decades (5). Albuminuria 
is an early marker of CKD, as well as a predictor of 
cardiovascular disease and mortality in general 
population (6-8). Because albuminuria appears early 
in the natural history of kidney disease, it’s a potential 
target of primary prevention (9).

2. Objectives

The purpose of present study was to determine the 
association of obesity with microalbuminuria, in 
turn leading to the development of early CKD. A better 
understanding of this association will improve our 
understanding of the cause as well as guide for better 
prevention and intervention.

3. Patients and Methods

The study was performed on 120 obese and 120 healthy 
controls at KMC hospital, Mangalore, India. The subjects 
were randomly selected, and they were detected to 
be obese on the basis of BMI. Subjects with BMI above 
25 were considered obese. Subjects with BMI between 
18.5 to 22 were considered as controls. Subjects whose 
BMI < 18.5 (underweight) and whose BMI is 23 to 25 
(overweight) were excluded from the study. This was 
in accordance with WHO and the National Institute of 
Health (NIH) classification of obesity for the Asia-Pacific 
region. Exclusion criteria were subjects with pre-existing 
co-morbidities like diabetes mellitus (FBS > 126 mg/dL), 
hypertension (BP > 120/80 mm of Hg), hypothyroidism 
(TSH > 5 μIU/ml), CKD (creatinine clearance < 60ml/min) 
and dyslipidemia (total cholesterol > 200 mg/dL, LDL 
cholesterol > 100 mg/dL and triglycerides > 150 mg/dL).

3.1. Baseline Variables

Microalbuminuria was defined as a spot urine 
albumin-creatinine ratio of 30-300 mg/g. Body weight 
was measured with indoor clothing on, but without 
shoes, on a digital scale, to the nearest 0.1 kg. Height was 
measured to the nearest millimetre using measuring 
tape. Body mass index was calculated as weight divided 
by height squared.

3.2. Statistical Analyses

Descriptive statistics included frequencies and 
percentages or means with standard errors. Logistic 
regression was used to evaluate the association of BMI 
with microalbuminuria. Logistic regression results 
are expressed as odds ratios (OR) with 95% confidence 
intervals (CI) and P values.

4. Results 

120 obese subjects were taken as cases and 120 non-
obese subjects as controls. Among the cases, 70% were 
found to be males and 30% were found to be females, 
and among controls 66.7% were males and 33.4% were 
females (Table 1 and Figure 1). Majority of cases (70%) and 
controls (63.3%) belonged to 40-60 years of age (Table 1 
and Figure 2). After matching for age and sex among cases 
and controls and after excluding confounding factors 
like diabetes mellitus, hypertension, hypothyroidism, 
CKD and dyslipidemia, microalbuminuria was prevalent 
in 40% (n = 48) of obese subjects compared to 4.2% (n = 
5) of non-obese subjects. Obese subjects had 15 times 
more likely to have microalbuminuria compared to their 
control counterparts (Table 1 and Figure 3).

5. Discussion

Obesity implies deposition of excess fat in adipose 
tissue. According to the law of conservation of energy, 
energy can neither be created nor destroyed. The 
deposition of excess of fat is in accordance with this law. 
When energy intake exceeds expenditure, the excess 

Case,
No. (%)

Control,
No. (%)

P value

Sex 0.579

Male
Female

84 (70.0)
36 (30.0)

80 (66.7)
40 (33.3)

Age 0.547

20-40
40-60
> 60

24 (20.0)
84 (70.0)
12 (10.0)

29 (24.2)
76 (63.3)
15 (12.5)

Normoalbuminuria a

(ACR b < 30 mg/g)
72 (60.0) 115 (95.8) < 0.001

Microalbuminuria a

(ACR = 30-300 mg/g)
48 (40.0) 05 (4.2) < 0.001

Table 1. Comparision of Baseline Characteristics Between obese (cases) and 
Healthy Subjects (controls) (n = 120)

a Incidence of Spot urine for albumin to creatinine ratio 30-300 mg/g (micro-
albuminuria) is significantly more in cases (40.0% vs 4.2%) when compared to 
controls with x² = 44.774; P < 0.001 and OR of 15.33 (95% CI: 5.83- 40.32) indicat-
ing that, cases have 15 times more likely to have microalbuminuria compared 
to controls
b Abbreviation: ACR, Albumin to Creatinine Ratio

Figure 1. Gender Variables of the Subjects Studied
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calories are stored in adipose tissue and if this net 
positive balance is prolonged, obesity results (10). Our 
study suggests obesity as an independent risk factor for 
the development of microalbuminuria. In our study, 
prevalence of microalbuminuria in obese subjects was 
found to be 40%. Our findings are consistent with other 
reports that link higher BMI with albuminuria. Two US 
cohort studies evaluated the association of BMI and 
albuminuria in younger adult populations: The Coronary 
Artery Risk Development in Young Adults (CARDIA) study 
(11) and the Bogalusa Heart Study (12). In the CARDIA study, 
subjects aged 18 to 30 yr were enrolled; albuminuria was 
measured at 10 and 15 yr and found in 6.3 and 6.7% of 
participants, respectively. The Bogalusa study enrolled 
subjects aged 5 to 17 yr and found a 4.7% prevalence of 
albuminuria at 16 years of follow-up. The much higher 
prevalence of microalbuminuria in our study population 
may be related to the genetic, environmental and 
dietary habits. Moreover, these studies were performed 
two decades earlier; the prevalence of obesity had not 
reached epidemic proportions during that time. 

Obesity related glomerulopathy is a well-known 
entity. Glomerular hyperfiltration, high protein and salt 
intake, hypertension, hyperinsulinemia, and increased 
tubuloglomerular feedback as a result of increased 
sodium reabsorption, dyslipidemia, inflammation, and 
elevated leptin levels are implicated in obesity related 
glomerulopathy (13-15). Secondary FSGS is a frequent 
complication of obesity related glomerulopathy. Obesity 
related glomerulopathy often manifests clinically as 

albuminuria and is a frequent finding in men than 
women. This observation is in conjunction with 
our finding of a high association increased BMI and 
microalbuminuria in men. There are several limitations 
to our study. Definitive kidney disease cannot be assessed 
using a spot urine specimen and kidney biopsy was not 
performed in our study population. Only 120 subjects 
were studied, this is a small number compared with 
prevalence of obesity in the society. Some studies that 
suggested obesity measured in terms of waist to hip 
ratio, provide better information as a risk factor for 
albuminuria. These measurements were not taken in 
our study. Our study suggests obesity as an independent 
risk factor for the development of microalbuminuria 
and this association is particularly alarming. Primary 
preventive strategies are needed to stem rising rates 
of CKD, and obesity is a potential target. A prospective 
study of the relationship between obesity and early 
markers of kidney damage in adults is warranted. Our 
study is the first of its kind to define obesity according 
to Asia Pacific guidelines and to find its association with 
microalbuminuria.
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