
IOSR Journal of Dental and Medical Sciences (IOSR-JDMS)  

e-ISSN: 2279-0853, p-ISSN: 2279-0861.Volume 16, Issue 3 Ver. I (March. 2017), PP 80-86 

www.iosrjournals.org 

DOI: 10.9790/0853-1603018086                                          www.iosrjournals.org                                    80 | Page 

 

Correlation between Body Mass Index (BMI) and Waist 

Circumference (W.C) With Urine Albumin Excretion in Non-

Diabetic Obese Subjects - A Cross Sectional Study 
 

Sujaya.P
1
, Arun Menon.S

2
, Sundaram. K.R

3
, Leela Menon.N

1
,  

Gopalan.M
4
, Jeyaseelan.N

5
 

1
 Department of Biochemistry, Amrita School of Medicine, Kochi, Kerala, India. 

2
 Department of Endocrinology, Amrita School of Medicine, Kochi, Kerala, India. 
3 
Department of Bio Statistics, Amrita School of Medicine, Kochi, Kerala, India. 

4 
Department of Medical Illustrations, Clinical Skills Simulations, Digital Health & Telemedicine, Amrita 

School of Medicine, Kochi, Kerala, India. 
5
 Department of Anatomy, Faculty of Medicine, SEGi University, Malaysia. 

 

Abstract: Recent studies indicate that obesity per se may have a detrimental effect on  the kidneys and 

contribute in the long term to the development and progression of Chronic kidney disease (CKD) as central 

body fat distribution is directly associated with progressive renal damage. The role of Urine albumin creatinine 

ratio (UACR) as an early predictor of CKD risk in non-diabetic, obese individuals is poorly understood.  

The present study is undertaken to correlate the body mass index (BMI) and Waist circumference (WC) with 

urine albumin excretion in non-diabetic obese subjects. 

The cross-sectional study included 144 non-diabetic obese patients with a mean age of 31.94 +/- 11 9, BMI of 

36.78+/- 5.15 and a mean HbA1c of 5.64+/- 0.4476.They had mean UACR 8.49 mg/gm+/- 9.42 estimated by  

UACR in mg / g =    Urine   albumin (mg / dl)  

                                ---------------------------------- 

                                 Urine   creatinine (g / dl). 

Calculated value is obtained from Beckman coulter Olympus AU 2700. 

Pearson correlation coefficient analysis revealed significant correlation between UACR and W.C (r=0.302(P < 

0.001) and between UACR and BMI r = 0.23 (P =0.006). Multiple regression analysis showed significant 

predictors of UACR as W.C (p = 0.014) and FPG (p = 0.040). A targeted early monitoring of non-diabetic ob-

ese individuals with a simple urine estimation of UACR could potentially identify those at risk of progression to 

CKD. 

Keywords: Body mass index, chronic kidney disease, non-diabetic obesity, urine albumin excretion, waist cir-

cumference. 

 

I.     Introduction 
Urine albumin creatinine ratio (UACR) when it is greater than 30 mg/g is a marker for Chronic Kidney 

Disease (CKD) [1]. UACR, as a useful measure of renal function in diabetic renal disease is well established. 

Nevertheless, the usefulness of UACR as a predictor of CKD risk in non-diabetic, obese individuals is poorly 

understood.  KDIGO 2012 Clinical Practice Guideline for the Evaluation and Management of Chronic Kidney 

Disease, recommend that all individuals should be assessed for urine albumin excretion as part of routine health 

examinations to determine whether they are at increased risk for developing CKD [2]. But in the present clinical 

scenario screening for microalbuminuria is emphasized and routinely done only in patients with T2DM and 

hypertension owing to their high risk for CKD. Both Obesity and Chronic renal failure (CRF) are escalating 

health problems throughout the world with incidence rising rapidly in recent years. 

Obesity is a complex process which activates cascade of biologic events leading to vascular end organ 

damage [3]. Emerging evidence indicates that obesity per se, specifically targets the kidney and contributes 

significantly to the development and progression of CKD [4, 5, 6, 7]. The Framingham Offspring data reported 

obesity as a major risk factor for the development of kidney disease. After a mean follow up period of 

18.5years, 9.4 percent had developed kidney disease with a 23% increase in the odds of development of kidney 

disease for each standard deviation increase in the BMI [8]. This risk was present even after adjustment for age, 

sex, T2DM, and hypertension. Another study by Hsu et al [9, 10] showed that there is a greater relative risk of 

development of End-stage renal disease (ESRD) necessitating dialysis, with each gradient increase in BMI. 

Higher baseline BMI remained an independent predictor for ESRD after additional adjustments for hypertension 

and T2DM. Similarly, a large cohort study of 177570 individuals found obesity to be one of the most potent risk 

factors for the development of End-stage renal disease [ESRD] [11].  
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Ejerblad et al, found a 2.8-fold increased risk of nephrosclerosis among adults who had a BMI of 35 

kg/m
2
 or higher compared with a lifetime highest BMI lower than 25 kg/m

2
.  Studies have reported that weight 

gain, even within the normal range of body mass index, may increase the risk of CKD [12] Central obesity has 

received more attention as a potential risk factor for renal Disease [13, 14, 15, 16]. It is reported that central 

body fat distribution is directly associated with renal hemodynamic alterations even independent of overall 

weight excess leading to progressive renal damage [17, 18]. Population-based study has confirmed the strong 

relation of microalbuminuria with central adiposity. Their study interpreted that both central adiposity and hy-

pertension are independently associated with increased odds of microalbuminuria [13] .Prataap K et al also 

found an independent relation of micro albuminuria with central obesity in non-diabetic South Asians [16]
 which

 

may explain the high prevalence of diabetic nephropathy in this group. 

Obesity is known to be associated with an unfavorable renal hemodynamic profile leading to increased  

intraglomerular capillary pressure, glomerular hyper filtration, glomeruloslcerosis and increase in urinary 

albumin excretion, which, over time, progresses to micro albuminuria, proteinuria and CKD [19,20,21,22]  

Clinical studies have confirmed that glomerular filtration rate (GFR) is  indeed higher in obese adults than in 

normal weight controls [23,24,25]. A post-hoc analysis of the Add Health Wave III cohort of young adults 

revealed an association between a body mass index over 35 kg/m2 and proteinuria [7]. Conversely, weight loss 

has been shown to reduce proteinuria in non-diabetic nephropathies making renal disease in obesity accessible 

for prevention programs [26, 27, 28]. The aim of this study is to evaluate whether routine micro albuminuria 

screening is warranted in non diabetic obese subjects to detect individuals with undiagnosed CKD. 

 

II. Materials And Methods 
The current cross-sectional study was conducted on non-diabetic obese individuals attending the out-

patient wing of the obesity clinic, Endocrinology department, Amrita Institute of Medical Sciences (AIMS), 

Kochi from February 2014- May 2015 over a period of 15 months. The study was conducted after taking the 

required ethical clearance from the ethics committee of AIMS and the patients participated had signed the 

informed consent.It included 144 patients with BMI ≥ 25 kg/m
2
. Based on the results from the available litera-

ture on two important variables, namely, UACR and BMI with 95% confidence and 80% power, minimum sam-

ple size came to be 140. Subjects include the age group 18 to 65, both sexes, BMI ≥ 25.0, no history of T2DM, 

no proteinuria, RBC or pus cells in urine as per routine dipstick urine screening test, no history of sternous phys-

ical exercise during the previous 24 hours before the test, HbA1c <6.5%, Serum creatinine <1.4 mg% and eGFR 

>60 mL/min/1.73m
2
 estimated by MDRD equation. 

Subjects with clinical suspicion of urinary tract infection, with known cardiovascular disease [CVD] 

CKD, chronic liver disease [CLD], hypertension , fever, any other acute or chronic illnesses, subjects  on  anti 

diabetic drugs,anti obesity drugs, anti hypertensive drugs , nephrotoxic drugs, corticosteroids and NSAID, preg-

nancy, women on birth control pills and  menstruation phase of the menstrual cycle were excluded. 

Anthropometric index of BMI and WC in cm was recorded in relaxed standing position. Weight was 

measured using Hercules electronic weighing scale and standing height was measured using a single 

stedeometer. Standard measuring tape was used for WC measurement. WC was measured midway between the 

uppermost border of the iliac crest and the lower border of the costal margin (rib cage) as per the National 

Obesity Forum guidelines. Severity of central obesity was determined by taking WC measurements. The 

absolute WC >100 centimeters in both sexes used as measure of central obesity. Severe obesity was defined as 

BMI >35. Micro albuminuria was defined as UACR (30-300 mg/g). FPG and fasting insulin levels were used to 

compute the homeostatic model assessment of insulin resistance (HOMA-IR [29], which was calculated in ac-

cordance with the formula IR = serum insulin (μIU/mL) × plasma glucose (mg/dL) /405.  Blood pressure in mm 

Hg was measured using a standard mercury sphygmomanometer.   

Spot urine sample in a sterile container was collected for determination of spot urinary albumin 

excretion and urinary creatinine. Calculated ratio between both is taken for UACR Determination.UACR was 

calculated as milligram of albumin/g of creatinine. 

The venous blood samples were obtained under aseptic precautions in sitting position. Blood samples 

for estimating FPG were collected in vaccutainers containing fluoride and were centrifuged at 3000g for 

15minutes and the plasma was transferred to labeled vials. Samples for HbA1c were collected in vaccutainers 

with EDTA as the anticoagulant and whole blood was used. Blood samples for estimating other biochemical 

parameters were collected in vaccutainers without anticoagulant. Blood samples for estimation of FPG s were 

collected after 12 hours of overnight fasting.  

Fasting plasma glucose (FPG) and serum creatinine analysed in Beckman coulter Olympus AU 

2700, [30] glycated hemoglobin (HbA1c) in BIO-RAD D-10.  

Urine albumin creatinine ratio (UACR) is the ratio between urine albumin (mg/dl) and the urine creati-

nine (g/dl) UACR is reported in mg/g  
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 Urine albumin (mg / dl) = UACR in mg / g  

 -------------------------------------------------------    

 Urine   creatinine (g / dl) 

Calculated value is obtained from Beckman coulter Olympus AU 2700. 

Urine samples contaminated with blood are unsuitable for UACR since albumin levels will be falsely 

elevated. The patient should refrain from heavy exercises 24 hours before the test.Vigorous exercise can cause a 

transient increase in albumin excretion [31]. 

Urine albumin estimation [32]
 
analysed by immunoturbidimetric assay and, urine creatinine [30]

 
by 

Jaffe's kinetic method. 

 

Statistical analysis 
Statistical analysis was performed using IBM SPSS Statistics 20 Windows (SPSS Inc., Chicago, 

USA).For all the continuous variables the results are given in mean ± standard deviation. To compare the means 

of parameters that are not following normal distribution Mann Whitney U test was performed. Pearson’s corre-

lation coefficient was computed to find out the correlation between two parameters that were following normal 

distribution. Multiple regression analysis was done to find the predictors of UACR. Log transformation was 

done for UACR, due to non-normal distribution and high variation among the observation. This study was done 

with the power of 80%. P values of 0.05 or less were considered statistically significant.  

 

III. Results 
Total of 144 obese individuals were studied with a mean age of 31.94+/-11.9 years [Table.1]. 75% 

were females. 5/144 had micro albuminuria [UACR30-300 mg/g]. 85/144 [59.03%] subjects had severe obesity. 

124/144 subjects [86.1%] had W.C >100 cm. Pearson correlation coefficient analysis [Table-2] was done using 

Log transformed UACR.  

 

Table. 1 Baseline characteristics of the study groups 
Characteristics n Mean  SD 

Age(yrs) 144 31.94 11.9 

BMI 144 36.78 5.15 

W.C(cm) 144 112.61 10.89 

SBP(mmHg) 144 125.35 12.35 

DBP(mmHg) 144 78.15 6.64 

FPG( mgm/dl) 131 98.80 14.75 

Fasting insulin( μIU/mL) 111 22.06 13.12 

IR 111 5.28 3.28 

HBA1c 144 5.64 0.4476 

Total cholesterol (TC ) (mgm/dl) 129 195.92 41.6 

LDL( mgm/dl) 129 129.68 31.99 

HDL( mgm/dl) 128 44.38 14.85 

TG (mgm/dl) 128 134.03 62.11 

UACR(mgm/gm) 144 8.49 9.42 

Serum creatinine (mgm/dl ) 143 0.9 0.1187 

eGFR ( mL/min/1.73m2  ) 143 90 20.06 

 

Table. 2 Pearsons correlations 
Factors   UACR   

n Pearson Correlation P Value 

BMI 144 0.23 0.006 

FPG 131 0.157 0.073 

W.C 144 0.302 0<.001 

HBA1c 144 0.159 0.056 

*Log transformation was done for UACR due to non normal distribution and high variation among the observa-

tion 

 

Positive correlation was observed between parameter of renal function [UACR] and W.C(r=0.302 [P < 

0.001] [Fig.1], between UACR and BMI r = 0.23 (P value 0.006) [Fig.2]. Multiple regression analysis showed 

that significant predictors of UACR were W.C [p value 0.014] and FPG [p value 0.040].  Even though not 

statistically significant, it was noted that as BMI increases an increase in mean UACR was observed [Fig.3, 

Table 3]. 
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Figure: 1   Scatter diagram showing the correlation between WC and UACR 

 
 

Figure: 2   Scatter diagram showing the correlation between BMI and UACR 

 
Table. 3 Association of BMI with UACR Anova 

BMI n UACR Mean Standard deviation P value 

25-35 59 6.31 5.86  

0.057 35-40 51 8.69 9.27 

>40 34 11.97 13.14 

 

Figure: 3 Association of BMI with UACR 
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Table- 4   Comparison Of Uacr In Wc   

There was an increase in mean UACR also in subjects with W.C >100cm compared with those subjects 

with <100 cm of W.C, but no statistical significance in difference. Significant increase in mean DBP was 

observed in subjects with BMI>35 [Table 4].16.2% of our subjects were not insulin resistant [Table 5] 

 

Table. 4 Comparison of Diastolic blood pressure with BMI 
Factor Classification n DBP P Value 

Mean SD 

BMI  <35 59 76.68 6.018 0.044 

 >35 85 79.18 6.896 

#Mann Whitney U Test 

 

Table. 5 Distribution of subjects according to Insulin resistance (IR) 
  Normal % Abnormal % 

FPG(n=131) 

Normal  <106 mgm/dl 
Abnormal>106 mgm/dl 

61.8 38.2 

Insulin (n=111) 

Normal    <15μU /ml 

Abnormal > 15μU /ml 

72.1 27.9 

IR(n=111) 

Normal   <2.5 

Abnormal>2.5 

16.2 83.8 

 

IV. Discussion 
In a study, by Valensi et al [33] on 207 non diabetic, insulin resistant, obese subjects there was 12.1% 

prevalence of micro albuminuria . In the present study of 144 non diabetic obese individuals the overall 

prevalence of micro albuminuria was noted to be low at 3.5 %. The lower prevalence of micro albuminuria 

noted could be due to the fact that only 25% of our study group were  prediabetic and 16.2% of our subjects 

were not insulin resistant.   

Our study revealed statistically significant correlation of Waist Circumference, which is a measure of 

marker for central obesity with UACR (Fig.2) (P Value<.001). WC and FPG   were significant predictors of 

UACR on multiple regression analysis. Central obesity rather than overall BMI has received more attention as a 

potential risk factor for renal insufficiency in non diabetic subjects in some studies [34, 35]
.
  In a study on Ger-

man urban adult population micro albuminuria which is a manifestation of general vascular endothelial damage 

was found to be strongly and independently associated with central adiposity [13]. There are also ample evi-

dences from studies [16, 36] on non-diabetic non-hypertensive human subjects to support that central adiposity 

is associated with micro albuminuria. Prataap K et al [16] studied whether central obesity is associated with the 

development of renal injury, independent of risk factors like hypertension and fasting blood glucose and con-

cluded that central obesity is an early and independent risk factor for renal dysfunction in normoglycemic South 

Asian subjects.   

In a study on Korean subjects association between central obesity and micro albuminuria was reported 

[37]
.
  After a 6 year follow up study, Bonnet et al [14]

 
suggested that the measurement of WC can be used as a 

screening method for the identification of non-diabetic individuals at risk of developing micro albuminuria. Stu-

dies conducted in South India revealed high rate of heritability for abdominal obesity and associated IR in non-

diabetic individuals [38,39] Increased susceptibility for central obesity and IR could explain the higher rates of  

nephropathy in South Indians probably by the mechanism of IR and endothelial dysfunction in the prediabetic 

state . In a study of  6,500 non diabetic participants, increasing BMI and WC were associated with reduced 

estimated GFR and increased CKD
 
[36].Scaglione et al in their study concluded that both in non-diabetic 

normotensive and non-diabetic hypertensive subjects  central obesity was more associated with  increased urine 

albumin excretion than   with peripheral obesity [40]. 

It should be noted that 85/144 of our patients had severe obesity BMI >35 [Table-2]. However, study 

revealed only a nonsignificant correlation between BMI and UACR [Table-3]. There was an increase in mean 

urine albumin excretion as the BMI increases [Fig.4] in tertiles, but it did not reach statistical significance.  

Similar observations were made by Cubeddu and Hoffmann [41].They reported that there is no significant 

relationship between obesity and micro albuminuria and found no difference in albumin excretion in obese 

glucose tolerant   subjects with high BMI.Yesim et al
 
[42] also reported the same in their study on obese and 

lean women without T2DM. 

Adipogenic inflammation, sympathetic activation, RAS activation and central obesity induced hyperten-

sion and hyperglycemia, are probably the factors involved.Excess weight gain, especially when accompanied by 

increased visceral fat, is associated with many features of the metabolic syndrome which increase the risk for 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3933708/#b13-ijnrd-7-075


Correlation Between Body Mass Index (BMI) And Waist Circumference (W.C) With Urine Albumin… 

DOI: 10.9790/0853-1603018086                                          www.iosrjournals.org                                    85 | Page 

the development of CKD .Ectopic fat accumulation in and around the kidney also may have adverse 

consequences on renal function. Obesity may increase CKD risk by increasing the metabolic demands on the 

kidney, which leads to higher glomerular capillary pressure, glomerular hyper filtration and glomerular hyper-

trophy .Glomerular  hyper filtration is  a marker of early kidney damage[43].  Markers of visceral adiposity such 

as WC are easily obtained in the clinical setting and may provide valuable prognostic information 

The measurement of micro albuminuria is a sensitive marker of CKD from very early to more advanced 

stages of the disease process. A spot urine sample using albumin-to-creatinine ratio is an accepted screening 

method. Houlihan et al [44] assessed the characteristics of the albumin-to-creatinine ratio as a screening test and 

found sensitivities 90% for both men and women, with excellent accuracy reflected by area under the receiver 

operator characteristics curve. Screening studies conducted by several countries have identified the high risk 

CKD population as mainly hypertensives and diabetics. But predictors of CKD risk other than T2DM and 

hypertension should also be included in primary CKD screening target [45].  

 

V. Conclusion 
Elevated urine albumin excretion is not only a complication or consequence of diabetes or hypertension 

but also be a risk marker in central obesity.  Primary care physicians can use WC as a simple, reliable tool for 

early screening of obese individuals with CKD risk. Further advances in obesity research may impart insight 

into inclusion of micro albuminuria screening in the routine management of obesity. Screening can help primary 

care physicians in early detection and early referral of high risk obese patients to Nephrologists. Since CKD is 

often asymptomatic until late stage and patient progress to renal failure and dialysis state, it is highly essential to 

intervene by actively screening the obese population and prevent their progression to renal failure. . 
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