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Background: Hypertension is the most important co-existing risk factor for death at a young age in patients with type 2 
diabetes. 
Objective: The present study was correlation between hypertension and microalbuminuria in type 2 diabetes women 
patients of central Indian population. 
Methods : One hundred twenty three type 2 diabetic women patients attending the department of medicine of L N Medical 
college and Research Centre, Bhopal. Microalbuminuria and raised blood pressure patients were included in this study. 
Patients age range from 20-60 years.
Results: A total of 123 subjects were studied out of these (83 microalbuminuic patients, and  50 Normoalbuminuic patients). 
Mean Age, BMI, duration of T2DM  was statistically significant. Mean Diastolic blood Pressure (DBP), systolic blood pressure 
(SBP) was also statistically significant between microalbuminuria and normoalbuminuria patients.
Conclusion : Central Indians type 2 diabetic women patients showed that MA having higher blood pressure as compared 
to NA.

INTRODUCTION :
Diabetes is one of the most common non communicable dis-
eases found in our country as well as globally because of ur-
banization. India has been recognised as the diabetes capital 
of the world by the international diabetes federation with ap-
proximately around 40.9 million people affected by diabetes 
as of 20061. The problem of diabetes and its complications 
globally accounts 6.6%, in India 9% in urban population. 
T2DM is a non-autoimmune, complex, heterogeneous and 
polygenic metabolic disease condition in which the body fails 
to produce enough insulin, characterized by abnormal glucose 
homeostasis. T2DM occurs when impaired insulin effectiveness 
(insulin resistance) is accompanied by the failure to produce 
sufficient cell insulin. Type 2 diabetes is risk factor for micro-
vascular and macrovascular disease2-3. Microalbuminuria was 
predictor of renal failure in patients with diabetes mellitus4.

Hypertension in the diabetic individual markedly increases the 
risk and accelerates the course of cardiac disease, peripheral 
vascular disease, stroke, retinopathy, and nephropathy5. The 
development of diabetic nephropathy is characterized by a 
progressive increase in the excretion of protein, particularly al-
bumin, an early and continuing rise in systolic blood pressure, 
and a late decline in glomerular filtration rate, leading even-
tually to end stage renal failure6. Hypertension is the most im-
portant co-existing risk factor for death at a young age in pa-
tients with type 2 diabetes. Almost 75% of the cardiovascular 
complications in patients with diabetes can also be attributed 
to hypertension7.

Microalbuminuria is defined as a urinary albumin excretion 
rate of 30 to 300 mg in 24 hour urine collection or as a uri-
nary albumin excretion rate of 20 to 200 mg/min in a timed 
overnight urine collection. Increased urinary excretion of albu-
min ranging between 30 and 300 mg/d (i.e., microalbuminu-
ria) has been found in a relatively large number of patients 
with essential hypertension8. Microalbuminuria is a indica-
tor of endothelial dysfunction and marker for cardiovascular 
morbidity and mortality in individuals with and without DM9. 
American Diabetes Association recommends that patients with 
type 2 diabetes be tested for albuminuria at the time of initial 
diabetes diagnosis and yearly thereafter10. 

Endothelial function and chronic inflammation have been sug-

gested as possible candidates to explain the associations be-
tween microalbuminuria and cardiovascular disease11. Several 
studies have revealed a relationship between microalbuminu-
ria and other cardiovascular risk factors, target organ damage 
and risk of cardiovascular disease, particularly in essential hy-
pertension and even in the general population12-14. 

The present study was correlation between hypertension and 
microalbuminuria in type 2 diabetes women patients of cen-
tral Indian population.

MATERIALS AND METHODS:
The study was performed at outdoor patients in L N Medical 
college and Research centre, Bhopal. We selected 133 women 
patient with type 2 diabetes mellitus with hypertension. The 
patients age range from 20-60 years. Consent was obtained 
from each patients. An administered questionnaire was used 
to collect data on: age; sex; self-reported ethnicity; Family his-
tory of T2DM; duration of T2DM; and treatment with oral hy-
poglycemic, insulin or both.  

Blood pressure was measured with a mercury sphygnoma-
nometer three times in the same arm after the patient was 
seated and at rest for a minimum of 15 min. The systolic and 
diastolic measurements in mercury units reported represent 
the mean of the three readings. Hypertension was defined as 
having blood pressure ≥140/90. 

Body mass index was calculated as the ratio of body weight 
in Kg/height in square meter. Cases and controls were asked 
to remove heavy clothes and shoes before measurement of 
weight and height.

Body mass index (BMI) is derived mathematically from the 
height and weight measures.

BMI = weight (kg) / Height (m²).

Microalbuminuria was determined by measuring with the 
albumin excretion rate (AER) in three non consecutive first 
morning urine samples. Normal albumin excretion rate was < 
30 mg/g creatinine and microalbuminuria was defined as AER 
in the range of 30 and 299 mg/g creatinine. The ACR (albu-
min to creatinine ratio) was calculated as follows: urinary al-
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bumin concen-tration (mg/liter) urinary creatinine concentra-
tion (mg/dl). The mean value of each patient’s three ACRs was 
used to indicate the level of albumin excretion.

Data analysis was done using the statistical package for social 
sciences (SPSS) for windows version 8.

RESULTS :
The present study was carried out on 133 women patients with 
type 2 diabetes mellitus. Out of these (83 microalbuminuic pa-
tients, and  50 Normoalbuminuic patients).

Table :1 represent basic Characteristics of normoabluminu-
ria and microalbuminuria patients. The mean age of NA was 
52.28 in while in MA was 44.8. Duration ration of T2DM has 
been calculated in average year from date of T2DM diagnosis.

The mean BMI of NA was 23.12 in while in MA was 26.9. The 
positive family history of NA was 35 % and in MA was 51 %. 
While negative family history of NA was 15 % and MA was 
32 %.

TABLE NO:1 BASIC CHARACTERISTICS OF NORMOABLU-
MINURIA AND MICROALBUMINURIA

Variables
Normoalbuminu-
ria (NA)
(50 women 
patients)

Microalbuminu-
ria (MA) 
(83 women 
patients)

P Value

Age 52.28±13.2 44.8±11.8 0.0009*
BMI 23.12 ± 3.3 26.9 ±4.1 0.0001*

Family 
History 

Posi-
tive 35 (70%) 51 (61.4%)

Nega-
tive 15 (30%) 32  (38.5%)

Duration of 
T2DM 7.1 ± 4.3 5.6 ± 3.61 0.0325*

 
*Statistically significant (P<0.001), # Non significant (p>0.005).

TABLE NO:2 BLOOD PRESSURE BETWEEN NORMOABLU-
MINURIA AND MICROALBUMINURIA WOMEN PATIENTS.

Variables 
Normoalbu-
minuria (NA)
 (50 women 
patients)

Microalbuminuria 
(MA) (83 women 
patients)

P Value

Systolic Blood 
Pressure 140.2±17.3 147±15.4 0.005*

Diastolic Blood 
Pressure 85.9 ± 10.4 92.4±12.3 0.002*
 
*Statistically significant (P<0.001), # Non significant (p>0.005).

Table no -2 results represent that MA mean Diastolic blood 
Pressure (DBP)  higher than NA, that is  statistically significant. 
Similarly mean MA mean systolic blood pressure (SBP) high-
er than NA, that is also statistically significant. These result 
showed that MA having higher blood pressure as compared 
to NA.

DISSCUSION : 
In the present study observed that microalbuminuria detection 
is a first-line tool for identifying hypertensive patients who are 
at higher cardiovascular risk15. Previous studies shown that mi-
croalbuminuria to be an important cardiovascular risk factor in 
patients with or without diabetes and/or hypertension16-17. Our 
result reported that the mean age was statistically significant 
correlation found between NA and MA. Bhoomika et al18 no 
significant correlation found between age and microalbuminu-
ria as compared to normoalbuminuria.

In this study, it was found that mean BMI was statistically sig-
nificant compared between MA and NA. No correlation was 
found between the BMI and albumin excretion (r2 = 0.0271) 
even though it is reported that microalbuminuria is more prev-
alent in obese hypertensive12. The high value of BMI in MA 
patients indicated that obesity to be a potential risk factor 
for albuminuria19. Few studies reported that a strong corre-
lation between the severity of UAE and duration of diabetes 

in type-2 diabetes20-21. Kedam Durga prasad et al22 duration 
of diabetes and obesity are found to be risk factors for mi-
croalbuminuria. In present observation the duration of diabe-
tes statistically significant between NA and MA. Afkhami et 
al23 found that a good statistically significant correlation was 
found between microalbuminuria and duration of diabetes. 

Increase of cardiovascular diseases that primarily accounts for 
the increase in morbidity and mortality seen in patients with 
diabetes24. T2DM is becoming the main reason for patient to 
start renal disease25. Our study the mean value of SBP and 
DBP was statistically significant. albuminuria is a powerful 
predictor of renal and cardiovascular risk in patients with type 
2 diabetes and hypertension. Nishijo et al conluded that uri-
nary albumin was significantly related to systolic and diastolic 
blood pressure in a manner independent of other factors such 
as BMI and plasma insulin26. United Kingdom prospective dia-
betes study (UKPDS) explain reducing the incidence of chronic 
complications was significantly associated with the amplitude 
of systolic blood pressure decrease, the lowest risk corre-
sponding to a systolic blood pressure below 120mmHg6.

Few authors opinion that hypertension occurs in 50% of 
patients with Diabetes and results in a sevenfold increase in 
mortality27. Similarly Arkedani et al23 reported a good statis-
tical correlation between the prevalence of microalbuminuria 
and the diastolic blood pressure. Alia Ali et al28 also found a 
significant statistical correlation between hypertension and mi-
croalbuminuria and this finding was also strongly associated 
with poor glycemic control. Bruno et al reported high blood 
pressure levels among MA patients. Bhoomika et al18 report-
ed that high percentage of hypertensive patients (58.3%) had 
microalbuminuria and significant correlation found between 
microalbuminuria and blood pressure.

The present study reported specially in women patients with 
hypertension and diabetes. The results of the study was good 
statistically significant correlation was found between microal-
buminuria and diabetes. No one is discuses about females pa-
tients in central India.

Conclusion : 
Our study suggested according to above findings in women 
patients with Type 2 diabetes mellitus and microalbuminuria 
BMI, duration of diabetes, family history of diabetes was sig-
nificant compared with patients with type 2 diabetes mellitus 
and noralbuminuria. Patients suggest that hypertension is as-
sociated with microabluminuria. Increased albumin excreation 
rate is related to diabetes and high blood pressure.

References:
1.	 Sicree R SJZP. Diabetes and impaired glucose tolerance.: Diabetes Atlas, Inter-

national Diabetes Federation; 2006 15-103.

2.	 Boronat M, varillas VF, Saavedra P, et al. Diabetes mellitus and impaired glu-

cose regulation in the Canary Islands(Spain): prevalence and associated fac-

tors in the adult population of Telde, Gran canaria. Diabet Med.

3.	 	 Almdal T. Scharling H, Jensen JS, Vestergaard H. the independent effect of 

type 2 diabetes mellitus on ischemic heart disease. stroke and death: a pop-

ulation based study of 13000 men and women with 20 years follow up. 

Arch Internal Med 2004;164:1422-1426 

4.	 	 Ruggenenti P, Remuzzi G, Nephropathy of type 2 diabetes mellitus J Am Soc 

Nephrol 1998; 9: 2157-2169.

5.	  Epstein M, Sovers JR. Diabetes mellitus and hypertension. Hypertension. 

1992;19:403-418. DOI: 10.1161/01.hyp.19.5.403.

6.	 	 Alder Al, Stratton IM, Neil HA. Association of systolic blood pressure with 

macrovascular and microvascular complications of type 2 Diabetes (UKPDS) 

36: prospective observational study BMJ. 2000;321:412-419. DOI: 10.1136/

bmj.321.7258.412.

7.	 	 American Diabetes Association . Hypertension management in adults with 

diabetes. Diabetes Care 2004;27 (Suppl 1): S65-S 67.

8.	 	 Yudkin JS, Forrest RD, Jackson C., Microalbuminuria as predictor f vascular 

disease in non diabetic subjects. Lancet. 1988; 2:530-533.

9.	 	 Billbus R, Chaturvedi N, Sjolie AK, et al., Effect of Candesartan on Microal-

buminuria and Albumin Excretion rate in Diabees: Three Randomize Trials. 

Ann Intern Med 18.2009.
10.	 	 American Diabetes Association (ADA). Standards of medical care in Diabe-



Volume : 5 | Issue : 4 | April 2016 ISSN - 2250-1991 | IF : 5.215 | IC Value : 77.65

362  | PARIPEX - INDIAN JOURNAL OF RESEARCH

tes. Diabetes Care. 2009;32(Suppl 1):813-863. DOI: 10.2337/ dc09-s013.

11.	 	 Guerci B, Böhme P, Kearney-Schwartz A, Zannad F, Drouin P. Endothelial 

dysfunction and type 2 diabetes. Part 2: altered endothelial function and the 

effects of treatments in type 2 diabetes mellitus. Diabetes Metab 2001; 27(4 

Pt 1): 436-447.

12.	 	 Bigazzi R, Bianchi S, Campese V, Baldari G. Prevalence of microalbuminuria 

in a large population of patients with mild to moderate essential hyperten-

sion. Nephron 1992;61:94-97.

13.	 	 Gerstein HC, Mann JF, Yi Q, Zinman B, Dinneen SF, Hoogwerf B et al., HOPE 

study investigators. Albuminuria and risk of cardiovascular events, death and 

heart failure in diabetic and nondiabetic individuals. JAMA 2001;286:421-

426.

14.	 	 Hillege HL, Fidler V, Diercks GF et al. Urinary albumin excretion predicts car-

diovascular and noncardiovascular mortality in general population. Circula-

tion 2002;106:1777-1782.

15.	 	 Pontremoli R, Leoncini G, Viazzi F, Parodi D, Vaccaro V, Falqui V, Parodi A, 

Vettoretti S, Ratto E, Deferrari G. Role of microalbuminuria in the assess-

ment of cardiovascular risk in essential hypertension. J Am Soc Nephrol 

2005;16:S39-S41.

16.	 	 Parving HH, Jensen HAE, Mogensen CE, Evrin PE. Increased urinary albumin 

excretion rate in benign essential hypertension. Lancet 1974;1:1190-1192.

17.	 	 Pontremoli R, Sofia A, Ravera M et al. Prevalence and clinical correlates 

of microalbuminuria in essential hypertension: the MAGIC study. Mi-

croalbuminuria: a Genoa Investigation on Complications. Hypertension 

1997;30:1135-1143.

18.	 	 Bhoomika P Dadhania, Amit H Aravat, Gauravi A Dhruva. Study of microal-

buminuria in diabetes type 2 patients as a marker of morbidity (a study of 

100 cases in rajkot city). International Journal of Biomedical and Advance 

Research. IJBAR (2012) 03(10).

19.	 	 Olivarius Nde F, Andreasen AH, Keiding N, Mogensen CE. Epidemiology of 

renal involvement in newly-diagnosed middle-aged and elderly diabetic pa-

tients. Cross-sectional data from the populationbased study “Diabetes Care 

in General Practice”, Denmark. Diabetologia 1993; 36: 1007-16.

20.	 	 Fabre J, Balant LP, Dayer PG, Fox HM, Vernet AT. The kidney in maturity on-

set diabetes mellitus: a clinical study of 510 patients. Kidney Int 1982; 21: 

730-8.

21.	 	 Schnack C, Scheithauer W, Gisinger C, Winkler J, Schernthaner G. Preva-

lence of microalbuminuria in maturity onset primarily non-insulin-requiring 

diabetes mellitus: effect of disease duration, glycemic control, and mean 

systemic blood pressure J Diabet Complications 1987; 1: 132-6.

22.	  Kedam. Durga prasad, Perumalla rajaseker. Study Of Microalbuminuria As A 

Cardiovascular Risk Factor In Type 2 Diabetes Mellitus. Asian j pharm clin 

res, vol 5, issue 2, 2012, 42-43.

23.	  Afkhani-Ardekani, Modarresi, Amirchaghmaghi. Prevalence of microalbu-

minuria and its risk factors in type 2 diabetic patients. Indian journal of 

nephrology. July 2008/Vol 8/ Issue 3.

24.	 	 Zimmet P, Alberti KG, Shaw J. Global and societal implications of the diabe-

tes epidemic. Nature. 2001;414:782-787. DOI: 10.1038/414782a.

25.	 	 Parving HH. Diabetic Nephropathy: Prevention and treatment. Kidney Int. 

2001;60:2041-2055. DOI: 10.1046/j.1523-1755.2001.00020.

26.	 Nishijo M, Nakagawa H, Morikawa Y. Microalbuminuria and hypertension in 

nondiabetic Japanese men. Am J Hypertens1999; 12(1Pt 1): 16-20.

27.	 	 MacLeod M, McLay J. Drug treatment of hypertension complicating diabetes 

mellitus. Drugs. 1998;56(2):189-202.

28.	 	 Alia Ali, Azeem Taj, Muhammad Joher Amin, Farrukh Iqbal, Zafar Iqbal. Cor-

relation between microalbuminuria and hypertension in Type 2 diabetic pa-

tients. Pak J Med Sci 2014 Vol. 30 No. 3.

 


