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INTRODUCTION 

Obesity is known to increase morbidity and mortality, 

mostly from cardiovascular complications and by acting 

as a predominant risk factor for metabolic syndrome.1,2 It 

has become the sixth most important risk factor 

contributing to the overall burden of chronic disease 

worldwide. Obesity is increasingly observed in children. 

Obesity is closely associated with metabolic syndrome, 

which is defined as a cluster of risk factors that increases 

cardiovascular risk and often is linked to obesity. 

Recently, it has been recognized that obesity is not only a 

cardiovascular risk factor, but also a major risk factor for 

kidney failure. The final common pathway involves 

preglomerular vasodilation with resultant glomerular 

hypertrophy and hyperfiltration. This hyperfiltration 

ultimately results in glomerulosclerosis. This can be 

detected in the earliest stage itself by measuring 

microalbuminuria (MAU) in the urine. 

Renal impairment with proteinuria has been reported by 

Wamke RA et al, and Weisinger JR et al, and focal 

glomerulosclerosis have also been reported by Kasiske 

BL et al.3-5 The high intake of food-including proteins- 

could lead to renal hyperfiltration leading to renal 

impairment.6 

One of the common findings in patients with metabolic 

syndrome is microalbuminuria. There is ongoing 
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discussion about whether microalbuminuria, in metabolic 

syndrome, is due to obesity, or due to diabetes, or 

hypertension. 

MAU has been defined as an abnormal urinary albumin 

excretion rate (UAER) of 20-200 µg/min. Day-to-day 

variations in UAER can be as high as 25-40%, 

irrespective of the sampling method used.7 

Whether microalbuminuria in visceral obesity reflects 

specific glomerular damage or is the marker of 

generalized endothelial cell dysfunction is still debatable. 

In view of the known podocyte/endothelial cell 

interaction, presumably both explanations are true.8 

Weisinger JR et al, provided the first description of focal 

segmental glomerulosclerosis as a specific renal 

complication of morbid obesity.4 This observation has 

now been confirmed in many studies. It has been shown 

that after weight loss, induced by bariatric surgery, 

markers of kidney function have improved in multiple 

case reports.9 

It is therefore important to look at the very earliest 

changes, like measuring microalbuminuria in urine to 

devise targeted interventions like strategies for weight 

reduction, drug therapy and surgical methods to reduce 

weight. With this background, this case control study was 

planned to assess the proportion of individuals having 

microalbuminuria among obese and non-obese 

individuals.  

The objectives of this study were to assess the presence 

of microalbuminuria among obese persons and non-obese 

individuals, who were euglycaemic and normotensive.2,3  

METHODS 

A case control study was conducted among patients 

attending outpatient department of general medicine in 

Goverment Thiruvarur Medical College, Thiruvarur, 

Tamil Nadu, India for their illnesses.  

The study was conducted from June 2017 to December 

2017. The study population includes all patients attending 

the outpatient department of general medicine without 

any chronic illnesses like diabetes, hypertension, 

dyslipidemia and cardiac illnesses but presented for some 

of their acute illnesses between the age group of 20-60 

years, during the study period. All participants were 

assessed for blood pressure, height, weight, waist and hip 

circumference. Also, BMI and waist hip ratio were 

calculated. All the patients had undergone laboratory 

investigations like Random blood sugar, serum urea, 

creatinine, total cholesterol and urine routine. A 12-lead 

electrocardiogram was also taken to rule out cardiac 

illnesses. Individuals with hypertension, hyperglycemia, 

macroalbuminuria, dyslipidemia and cardiac illnesses 

were excluded from the study. After assessing the 

inclusion and exclusion criteria, the individuals were 

grouped as obese and non-obese based on their BMI 

status and obese individuals (BMI >25) were considered 

as cases and non-obese individuals (≤25) were considered 

as controls. A total of hundred participants with fifty 

obese cases and fifty non obese controls were included in 

this study.  

Detailed history and examination were done by the 

principal investigator and the same was documented in a 

proforma. Early morning first voided urine samples were 

collected from all the obese and nonobese persons who 

were included in the study, for assessing the presence of 

microalbuminuria.  Using fully automated photometric 

calibrated system, Urine albumin to creatinine ratio in the 

given samples was calculated.  

Data entry was done using Microsoft excel and the 

statistical analysis includes odds ratio were calculated 

using statistical package for social sciences (SPSS) 

software version 17.  

Operational definitions  

For urine albumin, the reference range of <20 µg/ml was 

considered as normal and for urine creatinine reference 

range in males was 39-259 mg/dl and for females it was 

28-217 mg/dl. Reference ranges for waist hip ratio and 

waist circumference for male and females were given in 

(Table 1).10 

Table 1: Reference ranges for waist hip ratio and 

waist circumference. 

Gender Acceptable Unacceptable 

Waist Hip ratio (WHR)10 

Male   ≤0.90 >0.90 

Female  ≤0.80 >0.80 

Waist circumference (WC)10 

Male  ≤ 102 cms >102 cms 

Female  ≤ 88 cms >88 cms 

RESULTS 

The mean age of the participants in this study was 

52.96±8.978. The mean and SD of waist circumference 

and Hip circumference was found to 95.52±7.579 and 

97.38±4.911 respectively.  

In this study among obese participants a greater number 

of cases were found to be higher (N= 21) in the age group 

of 51-60 years, followed by 41-50 years (N=19). Two 

patients were recorded below 40 years to have obesity in 

present study (Table 2). 

MAU among all participants 

Among obese participants, 16 of them had 

Microalbuminuria (MAU) and 2 patients were found to 

have MAU in non-obese participants with chi square 
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value of 13.279 and the association was statistically 

significant. 

Table 2: Characteristics of participants. 

Variables Obese patients 

(N=50) 

Non-obese 

patients (N=50) 

Age group 

≤40 years 2 2 

41-50 years 19 19 

51-60 years 21 21 

>60 years 8 8 

Sex  

Male 26 26 

Female  24 24 

On assessing the strength of association with odds  ratio 

for the same, it was found that obese participants were 

11.29 times at higher chances of having 

microalbuminuria when compared to the non-obese 

patients and it was found to be statistically significant, 

but the 95% confidence interval (CI) was found to be 

wide (2.4-52.4) (Table 3). 

BMI among obesity cases 

Microalbuminuria was observed in 3 cases among 

overweight patients, 10 grade I obesity cases and 3 grade 

-II obesity cases had microalbuminuria, with chi square 

value 17.215. The p value was found to be highly 

statistically significant (p value <0.000) (Table 4). 

 

Table 3: Strength of association between MAU and two groups. 

Group 
Microalbuminuria 

Odds ratio 95% CI P value 
Present Absent 

Obesity (Cases) 16 34 
11.29 2.4-52.4 0.002* 

Non obese (Control) 2 48 

*Significant

Table 4: Association between BMI and MAU among obese participants. 

BMI 
Microalbuminuria 

Chi square value P value 
Present Absent 

Overweight 3 26 

17.215 0.000* Obesity-Grade I 10 8 

Obesity-Grade II  3 0 

*Significant 

Table 5: Association between WHR, WC and MAU among male obese participants. 

Variables 
Microalbuminuria 

Chi Square Value P value 
Present Absent 

WHR among males 

Acceptable 0 2 
0.798 0.372 

Unacceptable 7 17 

WC among males 

Acceptable 2 18 
12.616 0.000* 

Unacceptable 5 1 

*Significant 

Table 6: Association between WHR, WC and MAU among female obese participants. 

Variables 
Microalbuminuria 

Chi square value P value 
Present Absent 

WHR among females 

Acceptable 0 3 
2.057 0.151 

Unacceptable 9 12 

WC among females 

Acceptable 2 5 
0.336 0.532 

Unacceptable 7 10 
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WHR and WC among obese male cases 

Among males with unacceptable waist hip ratio, 7 had 

microalbuminuria compared to no MAU among normal 

waist hip ratio males, the difference was found to be not 

statistically significant. Likewise, males with 

unacceptable waist circumference 5 of them had 

microalbuminuria with statistical significance (Table 5). 

WHR and WC among obese female cases 

Microalbuminuria was seen in 9 female cases with 

unacceptable waist hip ratio whereas there was no case of 

microalbuminuria among females who had acceptable 

waist hip ratio. But the difference was not statistically 

significant. Among females with unacceptable waist 

circumference 10 were normal and 7 had MAU, with no 

statistical significance (Table 6). 

DISCUSSION 

In this study, obese participants were 11.29 times at 

higher chances of having microalbuminuria when 

compared to the non-obese patients and it was found to 

be statistically significant. Similar results were reported 

by Rosenbaum P et al, Bosma RJ et al, De Jong PE et al, 

and Martinez MA et al, that obesity is associated with 

MAU.11-14 Also, studies conducted by Jensen JS et al, 

Cirillo M et al, and Valensi P et al, reported significant 

correlation between BMI and MAU. 15-17 

However, in present study, WC among obese males had a 

significant association with MAU whereas WHR had not. 

Similarly, several studies have suggested significant 

association with WHR also.18,19 

Collins VR et al, reported that prevalence of albuminuria 

increased with increasing body mass index and another 

study conducted by Damsgaard EM et al, found slightly 

higher body mass indices in subjects with slight 

albuminuria than in those with normal albuminuria.20,21  

A significant correlation between body mass index and 

urinary albumin excretion rate has also been reported 

previously in men with non-insulin-dependent diabetes 

by Mottock MB et al. The mechanism of this association 

remains unclear.22 Weisenger JR et al, reported nephrotic 

syndrome in four patients with massive obesity, but this 

decreased during dietary weight loss.4 They also reported 

that minimal morphological changes on renal biopsy, as 

well as normal renal blood flow and normal glomerular 

filtration rate. Also, Collins VR et al, reported that that 

the association between albuininuria and obesity was lost 

when fasting serum insulin was included in the regression 

model.20 

Romundstad S et al, reported that blood pressure, plasma 

cholesterol, smoking and BMI were significantly related 

to urinary albumin excretion and prevalence of 

microalbuminuria.23 

Løkkegaard N et al, conducted a study among obese and 

non-obese individuals and reported that BMI was 

significantly correlated with the albumin excretion rate 

and with volume of kidney. 24 

The correlation between the albumin excretion rate and 

the severity of obesity suggests that an increased urine 

albumin excretion rate could be an early risk factor 

predicting complications in obese subjects. Among the 

complications of obesity, glomerulosclerosis has been 

suggested by Wamke RA et al.3 

In another study conducted by Prebble WE et al, it was 

reported that of 1000 obese subjects, 40% had evidence 

of excretion of albumin in the urine.25 The degree of 

albumin excretion was not mentioned, and the 

observation has not been confirmed. Goldszer R et al, 

found proteinuria by dipstick method (>2+) in only four 

of 257 obese patients, in a population with 85% 

nondiabetic and 77% normotensive patients.26 Others 

have found increased urinary protein excretion rates in a 

few obese patients.3,4  

The inconsistency in the findings of proteinuria in obesity 

is probably partly a result of the different sensitivities in 

the methods used. In addition, some authors found that 

proteinuria disappeared as weight was lost. This 

complicates the interpretation of the results in studies 

where changes in weight during the data collection period 

are not being accounted for.3,4 

CONCLUSION 

This study found a strong association between the 

microalbuminuria and obesity. Increased excretion of 

albumin in urine might therefore be merely a marker for 

obesity. If the microalbuminuria can predict the risk of 

complications in obese subjects, then estimation of it 

could be used to point out those obese subjects at high 

risk. This would permit the strongest efforts to be put into 

treatment of these patients to bring down the overall 

morbidity and mortality related to renal function, most 

efficiently. 
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