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Abstract 

Aim: Microalbuminuria (MAU) has been shown to be a risk factor for nephropathy in patients 

with type 2 diabetes. In this study, we aimed to explore the association between MAU and other 

risk factors in the development of diabetic nephropathy with type 2 diabetes. 

Methods: Five twenty one patients with type 2 diabetes were recruited in this study. Medical 

records were used to collect data of age, duration of diabetes, Body Mass Index (BMI) and 

history of hypertension. Blood samples were collected after 12 hours overnight fasting to 

estimate fasting blood glucose (FBG), Glycosylated haemoglobin (HbA1C), serum creatinine, 

and serum uric acid.  MAU was quantified using the dipstick method in early morning urine 

samples. 

Results: Out of 521 subjects 37.5% (186 subjects) were found to be suffering from MAU. 

Systolic and diastolic blood pressure (p<0.001), HbA1C (p<0.001) and fasting blood glucose 

(p<0.001) were significantly higher in subjects with MAU as compared to normoalbuminuria 

subjects. Further, on multiple logistic regression analysis it was observed that duration of 

diabetes, systolic and diastolic blood pressure, serum creatinine and FBG are associated with 

MAU. 

Conclusion: The overall prevalence of the MAU was high in the present study, which 

necessitates for early detection of nephropathy to reduce the burden of diabetes induced kidney 

disease in the future. 
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1. Introduction 
 

Type 2 diabetes mellitus is one of the major causes of the mortality and morbidity in the world 

[1]. It has been predicted that world-wide the prevalence of diabetes in adults would increase to 

5.4 % by the year 2025 as compared to the prevalence rate of 4.0% reported in 1995. 

Consequently the number of adults with diabetes in the world would rise from 135 million to 300 

million in the year 2025 as compared to numbers of 1995 [2]. It is expected that much of this 

increase in prevalence rate will occur in developing countries. While 42% increase is expected in 

developed countries whereas 170% increase is expected in the developing countries. In the latter, 

most of the diabetic patients are in the age group of 45-64 years while in developed countries, 

most of them are ≥ 65 years [3]. Therefore, diabetic patients in developing countries are even 

more vulnerable to develop the microvascular complications of diabetes, including diabetic 

nephropathy and that too at an early age of life. 

 
Diabetic nephropathy is the leading cause of end stage renal disease worldwide [4,5]and 

moreover, MAU is considered to be an early stage of diabetic nephropathy [6, 7,8,9]. Further 

MAU is often the first sign of renal involvement predicting overt nephropathy [10]. For this 

reason measurement of urine albumin is often used as a sensitive marker and predictor of overt 

nephropathy in patients with diabetes [11]. Monitoring MAU and other risk factors associated 

with this condition is important to take measures to prevent or postpone overt nephropathy. 

The aim of this study was to evaluate the prevalence of MAU and renal impairment in patients 

with type 2 diabetes mellitus. The result could be important in increasing awareness of primary 

physicians towards the importance of regular urinary albumin screening in order to improve 

medical care of diabetic patients. 

 
2. Methods 

 
The present study group comprised of 521 type-2 diabetic patients attending the Department of 

Medicine and Department of Endocrinology of our institute during the period from September 

2016 to January 2017. Type 2 diabetes was diagnosed according to American Diabetes 

Association revised criteria 2016[12]. Patients with incomplete record, urinary tract infection, 

pregnant woman and patients with acute infections and patients having proteinuria > 300 mg/day 

were excluded from the study as we have separately reported on the prevalence of MAU. We 

used subject medical records to obtain information regarding the gender, age, duration of 

diabetes, height and weight (to estimate BMI), history of hypertension and medication used. 

Patients were categorised as being hypertensive if they were on antihypertensive treatment or if 

they had a systolic blood pressure >130 mmHg and/or diastolic blood pressure >85 mmHg. A 

blood sample was collected after an overnight fasting of 12 hours and the blood glucose, HbA1C, 

serum creatinine, serum uric acid levels were estimated with commercially available kits by fully 

auto analyser. Quantitative estimation of fasting blood glucose was done by Glucose oxidase- 

peroxidase end point method[13] andHbA1C estimation was done by Latex agglutination 

inhibition assay.Estimation of serum uric acid was done by uricase method[14] whereas serum 

creatinine levels were measured by Jaffe’s method[15]. MAU was assessed using the dipstick 

method by Clinitek status instrument in urine samples collected in the morning. 
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Data analysis was conducted using the Statistical Package for Social Sciences (SPSS) for 

windows version 24.0 (Free trial version). In addition, multiple logistic regression analysis was 

used to determine association between MAU and other risk factors. 

 
3. Results 

 
The study was conducted on 521 patients of type 2 diabetes and it was observed that MAU was 

present in 186 (35.70%) patients. The results of present study are depicted in Table 1. 

 
Table 1: Clinical and biochemical characteristics of study subjects 

Parameters Normoalbuminuria 

group (n=335) 

[Mean ± SD] 

Microalbuminuria group 

(n=186) [Mean ± SD] 

P Value 

Age (years)  56.22 ± 11.18 60.05 ± 9.19 <0.001 

BMI  (kg/M
2
) 24.41 ± 1.21 24.34 ± 1.31  0.537 

Systolic Blood pressure 

(mmHg) 

133.29 ± 4.16 135.95 ± 5.00 <0.001 

Diastolic Blood pressure 

(mmHg) 

83.34 ± 3.23 86.30 ± 3.69 <0.001 

FBG (mg/dl) 176.28 ± 19.97 200.01 ± 28.36 <0.001 

HbA1C (%) 9.05 ± 1.88 9.84 ± 1.90 <0.001 

Creatinine (mg/dl) 1.13 ± 0.32 1.35 ± 0.24 <0.001 

Uric acid (mg/dl) 5.37 ± 1.35 5.93 ± 1.48 <0.001 

 
Table 1 show the clinical and biochemical characteristics of the study subjects. In the present 

study, the mean age was observed to be 56.22 ± 11.18 years and 60.05 ± 9.19 years in 

normoalbuminuric and microalbuminuric group respectively. The microalbuminuric subjects had 

significantly higher age as compared with the normoalbuminuric subjects (p<0.001). On further 

analysis, it was observed that the microalbuminuric subjects had significantly increased systolic 

and diastolic blood pressure as compared to the normoalbuminuric subjects (p < 0.001). It was 

also observed that fasting blood glucose, HbA1C, serum creatinine and serum uric acid were 

found to be higher in microalbuminuric group (p < 0.001) whereas  BMI was statistically 

insignificant and slightly lower in subjects with MAU (p = 0.537). 

 
The prevalence of MAU in relation to duration of diabetes is depicted in table 2.  

 

Table 2: Prevalence of microalbuminuria in relation to duration of diabetes 

Duration of Diabetes  

(in years) 

Prevalence (%) Odds Ratio (95% CI) P Value 

≤5 09/42 (21.4%) -  

06-10 21/78 (26.9%) 1.3509 (0.5543 – 3.2923) 0.5082 

11-15 48/125 (38.4%) 2.2859 (1.0062 – 5.1922) 0.0483 

16-20 102/259 (39.38%) 2.3822 (1.0941 – 5.1866) 0.0288 

>20 06/17 (35.29%) 1.5714 (0.3368 – 7.3324) 0.4843 

CI= Confidence interval 
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In the present study, we observed that an increase in frequency of the MAU is directly related to 

the duration of diabetes. Taking duration  of diabetes <5 years as the reference the odds ratio 

were 1.3, 2.2, 2.3 and 1.5 for duration of 6-10 years, 11-15 years, 16-20 years and >20 years 

respectively. The frequency of MAU continued to increase up to 15-20 years of diabetes (Fig. 1).  

Further, we found that the frequency of MAU decreases beyond 20 years of diabetes. The reason 

behind this might be less number of subjects in the group having duration of diabetes > 20 years 

and needs more in depth study. 

 
The results of multiple logistic regression analysis using MAU as dependent variable are shown 

in Table 3.  

 
Table 3: Multiple logistic regression analysis using microalbuminuria as dependent variable 

Variables Β Standard 

Error β 

P value Odds ratio (95% CI) 

Age (years) 0.019 0.012 0.130 1.019 (0.994-1.044) 

BMI  (kg/M
2
) 0.005 0.101 0.963 1.005 (0.824-1.224) 

Systolic Blood pressure 

(mmHg) 

0.139 0.028 <0.0001 1.149 (1.087-1.215) 

Diastolic Blood pressure 

(mmHg) 

0.286 0.040 <0.0001 1.331 (1.231-1.439) 

FBG (mg/dl) 0.039 0.006 <0.0001 1.039 (1.028- 1.051) 

HbA1C (%) 0.244 0.063 <0.0001 1.277 (1.128-1.446) 

Creatinine (mg/dl) 2.489 0.436 <0.0001 12.043 (5.126 - 28.295) 

Uric acid (mg/dl) 0.101 0.090 0.260 1.107 (0.928-1.320) 

 
The other variables like age, BMI, systolic blood pressure, diastolic blood pressure, fasting blood 

glucose, HbA1C, serum creatinine and serum uric acid were taken as continuous variables. All the 

clinical and biochemical parameters included in this study showed a significant association with 

MAU except age, BMI and serum uric acid. 

 
4. Discussion 

 
In the present study, we investigated the prevalence of MAU and its risk factors in 521 type 2 

diabetic subjects. The evidence of nephropathy was observed in 186 subjects (35.70%). Gupta et 

al.[16] reported a prevalence of 26.2% in 65 type 2 diabetic North Indian non proteinuric 

patients. While John et al. [17] reported a prevalence of 19.7% from tertiary hospital in Vellore, 

South India and Vijay et al.[18] reported that 15% had proteinuria among 600 patients of type 2 

diabetic in Chennai city. Klein et al. [19] in their study they found that the frequency of MAU 

was 29.2% of those taking insulin and 22.0% of those not taking insulin. Agarwal R et 

al.[20]observed that 30.2% had developed nephropathy among 3369 patients of type 2 diabetes. 

The variation in the prevalence can be attributed to factors such as geographical and other 

socioeconomic and environmental factors. This could be due to the renal ethnic variation, i.e. 

genetic or due to poor control of the diabetes, hypertension in the susceptibility to diabetic 

nephropathy. 
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The result of our multiple logistic regression suggests that fasting blood glucose, HbA1C, systolic 

blood pressure, diastolic blood pressure and serum creatinine are significantly (p < 0.001) 

associated with MAU. In support of this, an earlier study by Gupta et al. [16] reported HbA1C to 

be associated with MAU. Viswanathan et al.[21] found that the initial HbA1C along with initial 

systolic blood pressure is an important factor for proteinuria. This study revealed a strong 

association of hypertension with nephropathy. Both systolic and diastolic blood pressures were 

associated with high prevalence of MAU. Our results were in consistence with the finding of 

Rema et al. [22] and Ramchandra et al. [23] who found positive association of hypertension with 

diabetic nephropathy. Vijay et al. [18] reported duration of diabetes systolic and diastolic blood 

pressure, serum creatinine to be associated with diabetic nephropathy. 

 
We could not find any significant association of BMI and serum uric acid with MAU in type 2 

diabetic subjects. While a study by Agarwal R et al. [20] found 30% of patients with BMI 

developed nephropathy. Suryawanshi et al. [1] found positive correlation of serum uric acid and 

urine microalbumin in their study. 

 

One of the limitations of our study was that it was not population based, which may introduce 

referral bias affecting the results. 

 
5. Conclusion 

  

In conclusion, the overall prevalence of MAU in type 2 diabetic subjects is 35.70%, Assessment 

of MAU and other risk factors can, therefore, be helpful in early identification of patients at risk 

of developing such complications to reduce the burden of diabetic kidney disease in the future. 
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