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A B S T R A C T                            A R T I C L E  I N F O 
 

 

Background: Obesity is a global problem and is associated with pathophysiological mechanisms 
related to kidneys which may result in microalbuminuria. The aim of this study was to compare 
the microalbuminuria in obese and normal-weight children. 
Methods: In this descriptive analytical study, 200 children in two groups of obese and normal-
weight investigated. Children who met the study criteria were enrolled and their age, gender and 
BMI were recorded. Then levels of urinary albumin and creatinine were measured and albumin-
to-creatinine ratio were calculated. The two groups were compared using chi-square and t-test. 
Results: In this study, 45% of obese children and 52% of normal children were boys. In terms of 
gender and age group, there was no significant difference between the two groups  
(P-value = 0.396 for gender and P-value = 0.502 for age-group). The overall prevalence of 
microalbuminuria in the study population was 8.5%. The prevalence in obese children (13%) was 
more than normal-weight children (4%) (P-value = 0.040). Further analysis stratified by sex and 
age-group showed a higher significant mean value of urine microalbuminuria in obese compared 
to normal-weight children among girls (P-value = 0.004) and among children in 12-19 years of 
age (P-value = 0.033). 
Conclusion: The results of this study showed that the obesity in children is associated with higher 
prevalence of microalbuminuria. 
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Introduction 

Obesity is increasing at an alarming rate throughout the 

world. Today it is estimated that there are more than  

300 million obese people world-wide (1). A few 

epidemiologic investigations have shown that obesity 

expands the danger of kidney diseases (2, 3) and is firmly 

connected with end-stage renal disease and hypertension. In 

addition to the metabolic disorder, obesity, also seems to be 

an independent risk factor for both chronic kidney disease and 

end stage renal disease (4). Microalbuminuria is a term to 

describe a moderate increase in the level of urine albumin and 

is currently considered as an early marker of renal damage in 

nondiabetic patients (5). It occurs when the kidney leaks 

small amounts of albumin into the urine. It refers to the 

presence of a relatively small quantity of protein in the urine. 

The term was first used nearly 30 years ago when referring to 

urinary protein excretion of 30-300 mg per day, which was 

below the detection threshold of a standard urine dipstick test 

(6). Microalbuminuria has now defined as a urine albumin 

excretion between 20 and 200 or 30 to 300 μg/mg in the 

overnight or 24-h collection (7). Microalbuminuria faced with 

the realization of increasing prevalence of obesity and other 
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specific diseases such as type 2 diabetes (8), and metabolic 

syndrome (9) in children. Obesity is a risk factor for 

microalbuminuria (1) and increased urinary albumin secretion 

(10). In obese children increasing the secretion of urine 

proteins, especially albumin indicating an increase in 

filtration and primary kidney damage (11).  

Regarding the pathologic mechanisms of microalbuminuria, 

it seems that the burden of blood pressure and increased 

systemic vascular permeability relative to albumin, which is 

probably due to initial damage in the endothelium, play an 

important role (12). But, despite of above-mentioned literature, 

the actual prevalence of microalbuminuria and proteinuria in 

obese patients is not known in the literature (13). However, 

several findings suggest that other factors such as lipid 

disorders, prothrombotic factors, increased activity of renin-

angiotensin system and systemic inflammation are involved. 

Also, abnormalities in hemodynamic function with or 

without structural changes in the kidney can also be due to 

microalbuminuria (14). The mechanisms of this association are 

now unclear and might be mediated by adipogenic 

inflammation as well as endothelial dysfunction giving 

microalbuminuria. Besides, obesity is associated with subtle 

effects in the decline of kidney function and low-grade 

albuminuria, and this event potentially results in appearance 

and progression of cardiovascular diseases in obese patients (13). 

Obesity is accompanied by an increase in adipose tissue 

mass, which, through physiological settings, leads to an 

increase in cardiac output to supply the blood flow to the 

adipose tissue as well as other tissues in the body (15). 

Therefore, regarding the problems in obese children due to 

microalbuminuria, the present study aimed to assess the 

relationship between obesity and microalbuminuria among 

obese and normal-weight children. 

 

Methods  
Study design and study population  

This case-control study was performed on 100 obese 

children aged from 1 to 19 years and matched with  

100 controls in the pediatric ward of Ali Ebne Abi Talib 

hospital and pediatric clinic of Ali Asghar affiliated to 

Zahedan University of Medical Sciences, Zahedan 

(ZaUMS), Iran from January 2016 to March 2018. The 

patients were selected from those attending the pediatric 

wards and pediatric clinic as inpatients or outpatient that had 

been referred for the regular medical examinations or 

complaints of obesity without endocrine disorder. Sex-

matched children consider for controls among those referred 

to the clinics for routine check-up. Children with congenital 

heart disease, active infection, malignancy, other systemic 

inflammatory diseases, diabetes mellitus, renal 

insufficiency, chronic obstructive pulmonary disease and 

hypertension were excluded from the case and control 

group. A written informed consent was taken from the 

parents or guardians of the children included in the study. 

After a pilot study on 20 obese and 30 healthy children, the 

mean value of microalbuminuria was 17.61 ± 13.01 and 

12.95 ± 10.1, respectively. Considering a power of 80% to 

detect a significant difference and type I error as 0.05, a 

total of 98 children for each group calculated.  
 

Study variables  

Anthropometric measures were determined in all subjects. 

Body weight was measured with a digital scale to the 

nearest 0.1 kg, and height was measured in triplicate to the 

nearest 0.1 cm. The BMI was expressed in kilograms per 

square meter (kg/m2). In the present study a child or teen 

who was in the 95th percentile or above was considered 

obese and a child with BMI between the 5th percentile to 

85th percentile was defined as normal-weight. 

Random urine samples were used for urinalysis and the 

concentration of urine microalbumin was measured by 

immunofluorescence of the solid phase using Nephelometry 

method by binding kit. The urinary creatinine level was read 

by autoanalyzer. The ratio of microalbumin to creatinine is 

expressed in μg of microalbumin per mg of creatinine. The 

normal rate of urinary albumin excretion is defined as the 

ratio of microalbumin/creatinine less than 30 μg/mg. 

Microalbuminuria is also defined as the ratio of microalbumin 

/ creatinine greater than 30 μg/mg and less than 30 μg/mg. 
 

Statistical Analysis 

Data was entered into 18.0 (SPSS Inc, Chicago, IL, USA). 

Normal distribution evaluated using visual check and 

Kolmogorov Simonov test. The two groups were compared 

using chi-square or student t-test. In the case of violating the 

normality assumption, a nonparametric equivalent statistical 

test was used. 

 

Results 

This cross-sectional study was performed on 100 obese and 

100 normal children. the mean age of obese children was  

10.46 ± 1.89 that was appropriately matched with the mean age 

of control group 9.50 ± 2.16, P-value = 0.455). Table 1 showed 

the distribution of obese and normal children by gender, age 

groups. and microalbuminuria status. The prevalence of 

microalbuminuria in obese children was 13% that was 

significantly higher than control group 4% (P-value = 0.04).  

 
Table 1. Distribution of Study Variables in Case and Control Groups 

Variables Obese Normal-Weight P-value 
Number (%) Number (%) 

Microalbuminuria    
Positive 13 (13) 4 (4) 0.04 
Negative 87 (87) 96 (96) 

Sex    
Boys 45 (45) 52 (52) 0.396 
Girls 55 (55) 48 (48) 

Age group    
1-12 years 49 (49) 41 (41) 0.502 

12-19 years 51 (51) 59 (59) 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4459726/#R11
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Table 2. Distribution of Albumin to Creatinine Ratio by Age Groups and Genders of Participants 

Variables 

 

Microalbumin / creatinine (μg/mg) P-value 

Obese Normal 

Participants 17.57 (16.04) 12.84 (9.58) 0.012 

Age groups(years) 

1-12 

12-19 

 

22.92 (18.11) 

 

18.99 (9.99) 

 

0.219 

12.43 (11.82) 8.57 (6.53) 0.033 

Gender 

Boys 

Girls 

 

14.46 (13.01) 

 

13.6 (11.05) 

 

0.725 

20.11 (17.86) 12.02 (7.72) 0.004 

 

In obese children, 49% were aged 1-12 years and 51% were 

aged 12-19 years. This trend was 41% and 59% for healthy 

children respectively (P-value 0.502). Table 2 showed the 

mean levels of microalbuminuria according to age-groups 

and gender of participants. The mean value of 

microalbuminuria in obese children (17.57 ± 16.04) was 

significantly higher than normal-weight children.  

(12.84 ± 9.58, P-value = 0.012). Further analysis stratified 

by sex and age-group showed a higher significant mean 

value of urine microalbuminuria in obese compared to 

normal-weight children among girls (P-value = 0.004) and 

among children in 12-19 years of age (P-value = 0.033). 
 
Discussion  

The present study aimed to determine the status of the ratio 

of microalbumin to creatinine (μg/mg) in obese compared to 

healthy children. In our study, the prevalence of 

microalbuminuria was found (8.5%) that was higher than 

previous studies by Radhakishunna Holanda et al., (16) 

found 2.7%, and Lurbe et al., (17) that found 2.4% in Spain. 

The prevalence and was lower than Burgert et al., (18) in the 

USA that found 10.1%, Sanad et al., (19) that found 14.7% 

in Egypt and Okpere et al., (20) in Nigeria that found 

35.4%. This study also found that obese children had higher 

prevalence of microalbuminuria compared to those who 

were normal-weight.  

The prevalence of obesity among societies shows growing 

trends. Most adulthood obesity is rooted in childhood 

obesity, and it has become one of the concerns of children 

that need more attention and intervention during this period 

(21). Obesity in children and adults is associated with 

important complications which occur in the short or long 

term (22). Meanwhile, microalbuminuria, as a pathological 

process that is likely to be associated with obesity, has been 

presented in several studies (21-24).  

Regarding the relationship between proteinuria and obesity in 

the Srivastava et al., (23) review , it was observed that the 

prevalence of microalbuminuria in men and women increased 

with increasing BMI, and as a result, BMI can independently 

contribute to microalbuminuria. Sanad and Gharib (19) in 

Egypt showed that 14.7% of obese children had 

microalbuminuria, and the authors identified microalbuminuria 

as a risk factor. This finding is consistent with the mean and 

frequency of microalbuminuria in the obese group in the 

present study. They found that BMI and abdominal obesity 

significantly increased the odds of microalbuminuria in obese 

compare to non-obese children. Moreover, they found that high 

triglyceride; high LDL and low HDL were significantly 

associated with microalbuminuria.  

In another study by Chagnac et al., (24), increasing BMI 

was associated with functional and structural renal changes, 

such as increased glomerular filtration rate (GFR), renal 

plasma flow (RPF), and urinary albumin excretion. 

Rademacher et al., (25) showed that in healthy children, 

albuminuria was related to fasting insulin, but was not 

related with blood pressure, BMI, lipid levels, fasting 

glucose, or insulin resistance. But in obese children, 

albuminuria was related to multiple measures of insulin 

resistance. They concluded that HbA1c seems to be the 

most consistent clinical predictor of microalbuminuria in 

children with type 1 diabetes. Singh et al., (7), shown that 

the obese children with diabetes had higher levels of 

microalbuminuria than those obese children without 

diabetes.  In compare with the present study, the interaction 

effect of diabetes and obesity could not be detected because 

we excluded diabetic patients.  

Rademacher et al., (25) reported that the prevalence of 

albuminuria ranges from 0.3% to 23.9% in children and is 

influenced by gender, ethnicity and age. Concerning the 

relationship between gender and microalbuminuria levels, 

this study showed a significant difference among obese and 

normal–weight girls but not among boys. In contrast, 

Hemayati et al (26) found that the prevalence of 

microalbuminuria was 11% and was significantly higher in 

men than women. Rutkowski et al., (27) also found that 

microalbuminuria was higher in men than women. Obesity-

related glomerulopathy presented clinically by 

microalbuminuria and may increase tenfold over 15 years (26).  

The development of increased albumin excretion rates is 

associated not only with hyperglycemia but also with blood 

pressure elevations (28). These observations, together with 

our findings indicate that obesity or its severity is a 

determinant factor of increased microalbuminuria in 

children without considering marginal items. 

This study suffered from some limitation including the 

cross-sectional design that prevent finding any temporal 

association, lack of measuring sufficient number of 

confounding variables, and lack of family satisfaction with 

testing their children that may result in some selection bias.  

 
Conclusion 

From this investigation concluded that, microalbuminuria 

was significantly higher in obese than normal-weight 

children. Obese girls were significantly more likely to have 

microalbuminuria than boys. More studies are needed to 

detect the temporal association of obesity and kidney 

disorder and interaction effect of sex and obesity status  

on microalbuminuria.  
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