
Introduction
Diabetes mellitus (DM) is the most common non-communicable 
disease worldwide. Its prevalence has now become a serious global 
health burden and is reaching epidemic proportions (1). India has 
been called 'the diabetes capital of the world', 'every �fth diabetic in 
the world is an Indian' (2). In India, 61.3 million people aged 20-79 
years live with diabetes (2011 estimates). This number is expected to 
increase to 101.2 million by 2030 (3). During the period of April2009 
to March2010, prevalence of diabetes was 19.8% with an additional 
12% with impaired glucose tolerance in Kalaburagi (also known as 
Gulbarga) which is a northern district in the State of Karnataka, India 
(4).

Nephropathy is one of the complications of type 2 diabetes mellitus 
that could lead to end-stage renal disease. Persistent microalbumi-
nuria is the best predictor of diabetic nephropathy and hence, 
screening for microalbuminuria has become standard of care 
worldwide (5).

Studies in western literature show linear relationship between 
degree of microalbuminuria, glycosylated hemoglobin and disease 
duration. There is neither general consensus on possible factors 
associated with microalbuminuria in diabetic patients nor any 
reported study in this region. Hence, this study was planned to 
determine the correlation of microalbuminuria with glycosylated 
hemoglobin (HbA1c) and disease duration in order to provide a 
basis for future development of comprehensive intervention 
approaches to prevent and manage kidney diseases in patients with 
type 2 diabetes mellitus.

Material and Methods
2.1 Study Design

This prospective study was conducted in Basaveshwar Teaching and 
General Hospital attached to Mahadevappa Rampure Medical 
College, Kalaburagi, Karnataka, India. This study was conducted for a 

st thperiod of one year from 01 Jan 2016 to 30  June 2016. 

A total of 117 out of 330 patients of Type 2 DM without complica-
tions were included in the study. The study protocol and assess-
ments were conducted in accordance with the Declaration of 
Helsinki (2013) and approved by institutional ethics committee. 
Written Informed consent was taken from all the studypatients 
before any study speci�c procedures. 

2.2 Study Population
Consecutive patients with clinical diagnosis of Type 2 DM without 
complication who visited Basaveshwar Teaching and General 
Hospital attached to Mahadevappa Rampure Medical College, 
Kalaburagi, India for regular follow up were included in this study. 
Type 1 diabetic patients and patients with Type 2 DM who presented 
with microalbuminuria other than diabetic nephropathy such as: 
haematuria, hypertension, dyslipidemia, infections, connective 
tissue disorders, prostate diseases, renal diseases, recent exercise, 
medications as chronic NSAIDs, ACE inhibitors, etc. and women with 
menstruation at the time of sample collection were excluded from 
the study. 

2.3 Laboratory investigations
HbA1c was measured in semiautomated biochemistry analyser, 
ERBA Chem 7 with Erba HemoglobinA1c kits using immunoturbidi-
metric method. 

Urinary microalbumin was measured in semiautomated 
biochemistry analyser, ERBA Chem 7.Test was assessed by 
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Immunoturbidimetric method.

Urinary creatinine was measured in semiautomated biochemistry 
analyser, ERBA Chem 7.Test was assessed by modi�ed Jaffe's 
reaction.

Urinary albumin: creatinine ratio was calculated as a measure of 
microalbuminuria. Normal level of urinary albumin: creatinine ratio 
was<30mg/g of creatinine and microalbuminuria was de�ned as 
30-300 mg/g of creatinine (6). 

2.4  Statistical Analyses
Statistical analysis was done using SPSS software windows 16.0 
version. For continuous (quantitative) data, 'Z' test was used. 
Categorical (qualitative) data was analyzed by using chi-square test. 
Paired and unpaired t-testswere used for comparable data. 
Correlation coefficient was used for analyzing relationship between 
two variables.

Results
3.1 Patient Characteristics
Total 330 cases of Type 2 DM were studied for a period of 06 months 

st thfrom 1  Jan 2016 to 30  June 2016. Out of 330 cases, 117 cases 
(35.5%) were of microalbuminuria. Detailed analysis of 117 cases 
was done.Baseline characteristics are given in Table I. 

The age of the patients ranged from 32 to 76 years with mean ± SD 
being 51.7±10.5 years. The maximum number of total cases (32.5%) 
was seen in the age group of 41- 50 years. Only 6% of the total cases 
were in the age group of 71-80 years.  Majority of the cases (65.8%) 
were males with male to female ratio 1.9:1.

Majority (42.8% in males and 47.5% in females) of cases were having 
duration of diabetes for 1-5 years (Figure 1).HbA1c levels ranged 
from 5.7-11.0% (Figure 2).Range of microalbuminuria was 30 – 297 
mg/g in males and 30 – 100 mg/g in females. 

3.2 Correlation of microalbuminuria with HbA1c and disease duration
3.2.1 HbA1c
When microalbuminuria was correlated with HbA1c for all the cases, 
it was observed that there was signi�cant positive correlation 
between the two variables. The Pearson's co-efficient of correlation 
(r) was found to be +0.875 and the p value of <0.001, which was 
highly statistically signi�cant (Figure 3).

The positive correlation of microalbuminuria with HbA1c was 
further pronounced in males with Pearson's co-efficient of 
correlation (r) was found to be +0.893and the p value of <0.00001, 
which was highly statistically signi�cant. The positive correlation of 
microalbuminuria with HbA1c was also seen in females (Pearson's 
co-efficient of correlation (r) +0.792, p<0.00001, highly statistically 
signi�cant).

3.2.2 Disease duration
When microalbuminuria was correlated with duration of diabetes 
for all the cases, it was observed that there was signi�cant positive 
correlation between the two variables. The Pearson's co-efficient of 
correlation (r) was found to be +0.625 and the p value of <0.0001, 
which was highly statistically signi�cant(Figure 4). 

The positive correlation of microalbuminuria with duration of 
diabetes was also seen in males (Pearson's co-efficient of correlation 
(r) +0.734, p<0.0001, highly statistically signi�cant). However, the 
correlation was not seen in females (Pearson's co-efficient of 
correlation (r) +0.063, p>0.7, not statistically signi�cant).

Discussion
The present study includes 117 cases of Type 2 DM without 
complications, who were found to have microalbuminuria from the 
screened pool of 330 cases during the 06-month study period. The 
objective of the study was to evaluate the relationship between 

microalbuminuria with HbA1c and disease duration. 

In the present study, 35.5% of cases had microalbuminuria (117 out 
of 330). Varghese A et al (2001) reported determine the prevalence 
for microalbuminuria among south Indiantype 2 diabetic patients in 
a single center setting and found 36.3% of the patients had 
microalbuminuria (7). Similarly, Chowta et al (2009) also determined 
the correlation of microalbuminuria with age, sex, duration of 
diabetes, Body mass index and creatinine clearance in patients with 
type 2 diabetes mellitus in Indian population and found the overall 
prevalence of microalbuminuria was 37% (8). 

In the present study, the duration of diabetes was 6.6 ± 3.4 years 
which was similar to Chowta NK et al (2009) (8). Other studies have 
reported slightly longer duration of diabetes (Afkhami-Ardekani M 
et al (2008) (6), Varghese A et al (2001) (7) and Neupane S et al (2016) 
(9).This variation of duration of diabetes in different studies may be 
contributed to difference in health awareness in study population 
and time of diagnosis of the disease. (Table II)

In the present study, HbA1c was 7.3± 1.4% which was similar to 
Kundu D et al (5) and Neupane S et al (9). Other studies have 
reported slightly higher HbA1c at baseline (Varghese A et al (2001) 
(7), Afkhami-Ardekani M et al (2008) (6) and Debbarma B et al (10) 
than the present study.

In the present study, there was highly statistically signi�cant 
positive correlation of microalbuminuria and HbA1c. This is 
consistent with other studies Varghese A et al (2001) (7), Sheikh S et 
al (2009) (11), Kundu et al (2013) (5). The increased microalbumin 
levels in diabetic subjects may be due to an altered glomerular 
�ltration barrier, at the podocyte level. Damage to the podocyte 
may be explained by the fact that there is an increase in the 
extracellular release of reactive oxygen species.

Similarly, in the present study, there was highly statistically 
signi�cant positive correlation of microalbuminuria and duration of 
diabetes. This is consistent with other studies Varghese A et al (2001) 
(7), Chowta NK et al (2009) (8), Sheikh S et al (2009) (11), and Kundu et 
al (2013) (5). Several studies on regression analysis and diabetes 
duration were identi�ed as a strong predictor for the development 
of abnormal albuminuria in type 2 diabetes mellitus. Present study 
also showed that duration of diabetes is a strong predictor of 
increased microalbumin excretion. This signi�es that as the duration 
of diabetes increases, the Glomerular Filtration Rate decreases.

The study was conducted in a tertiary care center with small sample 
size of 300 screened individuals of type 2 DM without complica-
tions. Usually, individuals with DM are also associated with other co-
morbidities like hypertension, obesity, cardiovascular disease, etc 
and hence, the diabetic complications may also set in these 
individuals by the time the diagnosis is made. Hence, microalbum-
inuria testing can be a good screening tool for managing diabetes 
mellitus for individuals especially in rural areas and smaller towns of 
Indian states. Also, small sample size and short duration of the study 
are limitations of the present study. 

Conclusions 
Prevalence of microalbuminuria is high in individuals with Type 2 
Diabetes.However, microalbuminuria is still a largely unrecognized 
risk factor and a large proportion of patients are not regularly 
screened. The present study showed glycaemic control and 
microalbuminuria are correlated and also, microalbuminuria and 
duration of disease are correlated. Hence, this study suggests using 
relatively simple and cheap test as estimation of microalbuminuria 
in comparison to HbA1c as good alternative method to understand 
glycaemic control in individuals with Type 2 diabetes. Also, this 
study emphasizes the importance of regular evaluation of 
microalbuminuria in all Type 2 Diabetes Mellitus patients for timely 
therapeutic intervention and prevention of renal complications. 
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Tables and Figures:

Figure 1. Distribution based on duration of disease (years)

Figure 2.Distribution based on HbA1c (%)

Figure 3. Correlation of microalbuminuria with HbA1c (N=117)

Figure 4. Correlation of microalbuminuria with duration of 
diabetes (N=117)

Table I. Baseline characteristics

*Statistically highly signi�cant comparing males vs females.
SD, standard deviation; HbA1c, hemoglobin A1c.

Table II: Comparative analysis for the clinical parameters: 
Duration of diabetes and HbA1c

DoD, Duration of diabetes; HbA1c, hemoglobin A1c.
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Total Cases 
(N=117)

Mean ± SD

Male (N=77)
Mean ± SD

Female 
(N=40)

Mean ± SD
Age, years 51.7 ±10.5 51.4 ± 10.8 52.3 ± 9.9
Diabetes duration, 
years

6.6 ± 3.4 6.9 ± 3.5 6.0 ± 3.1

HbA1c % 7.3± 1.4 7.5 ± 1.6 6.7± 0.7*
Microalbuminuria, 
mg/g of creatinine

72.6 ± 90.5 92.2 ± 116.1 34.8 ± 7.81*

Study details Total 
numb
er of 
cases

DoD, 
Range, 
years

DoD, 
years

(Mean 
± SD)

HbA1c
, %, 

Range, 
years

HbA1c
, %,  

(Mean 
± SD)

Varghe
se A et 
al 
(2001) 
7

Prevalence and 
risk factorsfor 
microalbuminuria 
among South 
Indiantype 2 
diabetic patients

518 - 8 ± 7 -  9.7 ± 
2.3

Afkha
mi-
Ardeka
ni M et 
al 

6(2008)

Prevalence of 
microalbuminuria 
and its risk factors 
in type 2 diabetic 
patients (Iran)

288 1-36 9.3 ± 
6.3

4.2-
16.5

 9.1 ± 
2.15

Chowt
a NK et 
al 

8(2009)

Correlation of 
microalbuminuria 
with various 
factors in type 2 
diabetes mellitus 
(Indian 
population)

100 1-20 5.97 ± 
4.98

- 7.87 ± 
1.72

Kundu 
D et al 

5(2013)

Correlation of  
microalbuminuria 
with glycosylated 
hemoglobin level 
and duration of 
diabetes

50 - - - 7.87 ± 
1.72

Debba
rma B 
et al 

1(2015)
0

Incidence of 
microalbuminuria 
in newly 
diagnosed type 2 
diabetes and to 
identify the risk 
factors for 
nephropathy

104 - 2.78±1.
6

- 8.89±2.
38

Neupa
ne S et 
al 

9(2016)

Association 
between serum 
uric acid, urinary 
albumin excretion 
and glycated 
hemoglobin in 
type 2 diabetic 
patient

50 - 9.26±6.
48

- 8.12±2.
14

Presen
t study 
(Jain V 
et al) 
(2016) 

Correlation of 
microalbuminuria 
with glycosylated 
hemoglobin and 
duration of 
diabetes

117 1-15 6.6 ± 
3.4

5.6–11.
4

7.3± 
1.4

IF : 3.62 | IC Value 80.26 Volume-6, Issue-1, January - 2017 • ISSN No 2277 - 8160



References
Anjana RM, Ali MK, Pradeep R, Deepa M, Datta M, Unnikrishnan R, Rema M, and 
Mohan V. The need for obtaining accurate nationwide estimates of diabetes 
prevalence in India - Rationale for a national study on diabetes. Indian J Med Res. 
2011; 133(4):369–380.
Kumar A, Goel MK, Jain RB, Khanna P, Chaudhary V. India towards diabetes control: 
Key issues. Australas Med J 2013; 6(10): 524-531.
Fact Sheet: Diabetes in India - ArogyaWorld. URL: 
www.arogyaworld.org/ArogyaWorld_IndiaDiabetes_FactSheets_CGI2 (accessed on 
11 Sept 2016).
Zaman FA, Pal R, Zaman GS, Swati IA, Kayyum A. Glucose indices, frank and 
undetected diabetes in relation to hypertension and anthropometry in a South 
Indian rural population. Indian J Public Health 2011; 55: 34-7.
Kundu D, Roy A, Mandal T, Bandyopadhyay U, Ghosh E, Ray D. Relation of 
microalbuminuria to glycosylated hemoglobin and duration of type 2 diabetes. 
Nigerian J Clin Pract 2013; 16.2: 216-220.
Afkhami-Ardekani M,ModarresiM and Amirchaghmaghi E. Prevalence of 
microalbuminuria and its risk factors in type 2 diabetic patients. Indian J Nephrol 
2008; 18(3): 112–117.
Varghese A, Deepa R, Rema M, Mohan V. Prevalence of microalbuminuria in type 2 
diabetes mellitus at a diabetes centre in southern India. Postgrad Med J 2001; 77: 
399–402.
Chowta NK, Pant P, Chowta MN. Microalbuminuria in diabetes mellitus: Association 
with age, sex, weight, and creatinine clearance. Indian J Nephrol 2009; 19:53-6.
 Neupane S, Dubey RK, Gautam N, Agrawal KK, jayan A, Shreshta S, et al. Association 
between serum uric acid, urinary albumin excretion and glycated haemoglobin in 
type 2 diabetic patient. Niger Med J, 2016, Mar-Apri,57 (2):119-123.
Debbarma B, Debbarma R, Pegu A. Signi�cance of Microalbuminuria in Newly 
Diagnosed type 2 Diabetes Mellitus. Journal of Dental and Medical Sciences. .Volume 
14, Issue 8 Ver. I (Aug. 2015), 40-47.
Sheikh SA, Baig JA, Iqbal T, Kazmi T, Baig M, Husain SS. Prevalence of 
microalbuminuria with relation to glycemic control in type 2 diabtic patients in 
Karachi. J Ayub Med Coll Abbottabad 2009;21(3): 83-86.

74 X GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

Volume : 3 | Issue : 11 | November 2014 • ISSN No 2277 - 8179Volume : 3 | Issue : 11 | November 2014 • ISSN No 2277 - 8179Volume-6, Issue-1, January - 2017 • ISSN No 2277 - 8160 IF : 3.62 | IC Value 80.26


