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ABSTRACT

Background: Microalbuminuria is considered an early marker of diabetic
nephropathy and generalized endothelial dysfunction in patients with Type 2
Diabetes Mellitus (T2DM) and essential hypertension. Persistent microalbuminuria
is strongly associated with progression to chronic kidney disease and increased
cardiovascular morbidity and mortality. Early detection among high-risk
individuals provides an opportunity for timely therapeutic intervention and
prevention of renal complications. The coexistence of diabetes mellitus and
hypertension significantly accelerates renal vascular damage, thereby increasing
the prevalence of microalbuminuria among affected patients. The aim is to
determine the prevalence of microalbuminuria in patients with Type 2 Diabetes
Mellitus and essential hypertension and to evaluate its association with
demographic and clinical parameters.

Materials and Methods: A hospital-based cross-sectional observational study
was conducted among adult patients diagnosed with Type 2 Diabetes Mellitus and
essential hypertension attending the Department of General Medicine at a tertiary
care teaching hospital over a period of 6 months from November 2025 to April
2026. A total of 150 eligible patients aged above 30 years were included in the
study. Detailed demographic data, duration of diabetes and hypertension, body
mass index, blood pressure measurements, fasting blood glucose, postprandial
blood glucose, glycated hemoglobin, serum creatinine, and urinary albumin
excretion were recorded. Microalbuminuria was assessed using urinary albumin-
creatinine ratio estimation. Statistical analysis was performed using appropriate
descriptive and inferential statistical methods.

Results: The prevalence of microalbuminuria among patients with Type 2
Diabetes Mellitus and essential hypertension was found to be considerably high.
Increased prevalence was observed among patients with longer duration of
diabetes, poor glycemic control, uncontrolled hypertension, and higher body mass
index. Elevated HbAlc levels and systolic blood pressure showed significant
association with urinary albumin excretion. Patients with combined diabetes and
hypertension demonstrated greater susceptibility to renal endothelial dysfunction
compared to patients with controlled metabolic parameters.

Conclusion: Microalbuminuria is highly prevalent among patients with Type 2
Diabetes Mellitus and essential hypertension and serves as an important early
indicator of renal involvement. Routine screening for microalbuminuria in high-
risk individuals can facilitate early diagnosis and prompt intervention, thereby
reducing progression to diabetic nephropathy and associated cardiovascular
complications.

Keywords: Type 2 Diabetes Mellitus; Essential Hypertension; Microalbuminuria;
Diabetic Nephropathy; Urinary Albumin-Creatinine Ratio; Chronic Kidney
Disease.
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INTRODUCTION

Type 2 Diabetes Mellitus (T2DM) is one of the most
prevalent metabolic disorders worldwide and
represents a major public health challenge due to its
rapidly increasing incidence and associated chronic
complications. Persistent hyperglycemia in diabetic
patients leads to progressive microvascular and
macrovascular damage affecting multiple organ
systems, particularly the kidneys, retina,
cardiovascular system, and peripheral nerves.
Among the various complications of diabetes
mellitus, diabetic nephropathy remains one of the
leading causes of chronic kidney disease and end-
stage renal failure globally.[1?]

Microalbuminuria is defined as urinary albumin
excretion ranging between 30-300 mg/day or an
albumin-creatinine ratio of 30-300 mg/g creatinine.
It is recognized as the earliest clinically detectable
marker of diabetic nephropathy and generalized
endothelial ~ dysfunction.®) The presence of
microalbuminuria reflects early renal vascular injury
and increased glomerular permeability before the
onset of overt proteinuria. Early identification of
microalbuminuria provides an important opportunity
for intervention aimed at preventing progression to
irreversible renal impairment.™

Hypertension frequently coexists with Type 2
Diabetes Mellitus and significantly contributes to
the development and progression of renal
complications. Essential hypertension independently
causes structural and functional alterations in renal
vasculature, leading to increased intraglomerular
pressure and accelerated nephron damage.”! When
diabetes and hypertension coexist, their combined
effects substantially increase the risk of
microvascular complications, especially diabetic
nephropathy. Elevated systemic blood pressure
further aggravates glomerular hyperfiltration and
endothelial injury, thereby increasing urinary
albumin excretion.[‘]

Several studies have demonstrated that the
prevalence of microalbuminuria is considerably
higher among diabetic patients with uncontrolled
hypertension compared to normotensive diabetic
individuals.!”! Factors such as poor glycemic control,
longer duration of diabetes, obesity, dyslipidemia,
smoking, and advancing age have also been
identified as important determinants associated with
microalbuminuria. In addition to being a marker of
renal involvement, microalbuminuria is considered a
strong predictor of cardiovascular morbidity and
mortality in both diabetic and hypertensive
populations.®

The burden of diabetes and hypertension is
increasing rapidly in developing countries, including
India, owing to urbanization, sedentary lifestyle,
dietary changes, obesity, and aging population.!
Despite the growing prevalence of these disorders,
renal complications often remain underdiagnosed
during the early stages due to lack of routine

screening. Timely detection of microalbuminuria
through simple and cost-effective investigations can
help initiate appropriate therapeutic measures such
as optimization of glycemic control, blood pressure
management, and renoprotective therapy.['%]

Considering  the  clinical  significance  of
microalbuminuria as an early indicator of
nephropathy and cardiovascular risk, the present
study was undertaken to determine the prevalence of
microalbuminuria in patients with Type 2 Diabetes
Mellitus and essential hypertension attending a
tertiary care teaching hospital and to evaluate its
association with various demographic and clinical

parameters.
Aim and Objectives
Aim: To determine the prevalence of

microalbuminuria in patients with Type 2 Diabetes

Mellitus and essential hypertension attending a

tertiary care teaching hospital.

Objectives

1. To estimate the prevalence of microalbuminuria
among patients with Type 2 Diabetes Mellitus
and essential hypertension.

2. To  assess the  association  between
microalbuminuria and demographic variables
such as age, gender, and body mass index.

3. To evaluate the relationship between
microalbuminuria and duration of diabetes
mellitus and hypertension.

4. To study the association between
microalbuminuria and glycemic control using
fasting blood glucose, postprandial blood
glucose, and glycated hemoglobin levels.

5. To determine the correlation between blood
pressure parameters and urinary albumin
excretion.

6. To identify clinical and biochemical risk factors
associated with microalbuminuria in patients
with Type 2 Diabetes Mellitus and essential
hypertension.

MATERIALS AND METHODS

Study Design: Hospital-based cross-sectional
observational study.

Study Setting: The present study was conducted in
the Department of General Medicine, Government
Medical College, Jangaon, Telangana.

Study Duration: The study was conducted over a
period of 6 months from November 2025 to April
2026.

Study Population: Adult patients diagnosed with
Type 2 Diabetes Mellitus and essential hypertension
attending the outpatient and inpatient departments of
General Medicine were included in the study.
Sample Size: A total of 150 patients fulfilling the
inclusion and exclusion criteria were enrolled in the
study.

Sampling Method: Consecutive sampling method
was used for selection of study participants.
Inclusion Criteria
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Patients aged more than 30 years.

2. Patients diagnosed with Type 2 Diabetes
Mellitus.

3. Patients diagnosed with essential hypertension.

4. Patients willing to participate and provide
informed written consent.

Exclusion Criteria

1. Patients with Type 1 Diabetes Mellitus.

2. Patients with known chronic kidney disease or

overt proteinuria.

Patients with urinary tract infection.

Patients with congestive cardiac failure.

5. Patients with pregnancy-induced hypertension or
gestational diabetes mellitus.

6. Patients with secondary hypertension.

7. Patients with acute febrile illness or severe
systemic infection.

8. Patients unwilling to participate in the study.

Methodology

After obtaining approval from the Institutional

Ethics Committee, eligible patients fulfilling the

inclusion criteria were enrolled in the study after

obtaining informed written consent. Detailed history

regarding age, gender, duration of diabetes mellitus,

duration of hypertension, smoking history, alcohol

consumption, medication history, and family history

was obtained using a predesigned proforma.

A thorough general physical examination and

systemic examination were carried out in all

patients. Anthropometric measurements including

height, weight, and body mass index were recorded.

Blood pressure was measured using a standardized

sphygmomanometer after adequate rest, and the

average of two readings was considered for analysis.

Venous blood samples were collected under aseptic

precautions for estimation of fasting blood glucose,

postprandial blood glucose, glycated hemoglobin

(HbAlc), serum creatinine, and lipid profile. Urine

samples were collected for assessment of urinary

albumin excretion. Microalbuminuria was estimated

using urinary albumin-creatinine ratio analysis.

Patients having urinary albumin excretion between

30-300 mg/g creatinine were considered to have

microalbuminuria.

Data Collection Parameters

The following parameters were recorded and

B~ W

analyzed:
« Age
* Gender

* Duration of diabetes mellitus

e Duration of hypertension

* Body mass index

* Systolic blood pressure

» Diastolic blood pressure

* Fasting blood glucose

* Postprandial blood glucose

* HbAlc

* Serum creatinine

* Urinary albumin-creatinine ratio

Statistical Analysis: Data collected were entered
into Microsoft Excel and analyzed using appropriate
statistical software. Quantitative variables were
expressed as mean and standard deviation, whereas
qualitative variables were expressed as frequencies
and percentages. Chi-square test and Student’s t-test
were used for assessment of association between
variables. A p-value of less than 0.05 was
considered statistically significant.

Ethical Consideration: The study was conducted
after obtaining approval from the Institutional Ethics
Committee. Written informed consent was obtained
from all study participants prior to enrolment in the
study. Confidentiality of patient information was
maintained throughout the study.

RESULTS

The  present  hospital-based  cross-sectional
observational study was conducted among 150
patients with Type 2 Diabetes Mellitus and essential
hypertension to determine the prevalence of
microalbuminuria and its association with various
demographic and clinical parameters. The majority
of study participants belonged to the middle-aged
and elderly population, with higher representation in
the 51-60 years age group. Male patients constituted
a slightly higher proportion compared to female
patients. A considerable proportion of patients had
longer duration of diabetes mellitus and
hypertension, indicating chronic disease burden
among the study population.

Microalbuminuria was observed in a significant
proportion of patients, suggesting early renal
involvement among individuals with coexisting
diabetes mellitus and hypertension. Increased
prevalence of microalbuminuria was noted among
patients with poor glycemic control, elevated
systolic blood pressure, longer duration of illness,
and higher body mass index. Patients with
uncontrolled diabetes demonstrated higher urinary
albumin excretion compared to those with relatively
controlled  glycemic  parameters.  Similarly,
persistently elevated blood pressure levels were
associated  with greater  prevalence of
microalbuminuria.

Biochemical analysis revealed higher mean fasting
blood glucose, postprandial blood glucose, and
HbAlc levels among patients with
microalbuminuria. Serum creatinine levels were also
relatively elevated in affected patients, indicating
early deterioration in renal function. The findings of
the study emphasize the importance of routine
screening for microalbuminuria in  diabetic
hypertensive individuals for early detection of
nephropathy and prevention of progression to
chronic kidney disease.
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Table 1: Age-wise distribution of study participants

Age group (years) Number of patients Percentage (%)
31-40 18 12.0

41-50 39 26.0

51-60 56 37.3

61-70 28 18.7

>70 9 6.0

[Table 1] shows that the highest number of patients belonged to the 51-60 years age group followed by the 41—
50 years age group.

Table 2: Gender-wise distribution of study participants

Gender Number of patients Percentage (%)
Male 88 58.7
Female 62 41.3

[Table 2] shows that male patients constituted a slightly higher proportion compared to female patients.

Table 3: Prevalence of microalbuminuria among study participants

Microalbuminuria status Number of patients Percentage (%)
Present 64 42.7
Absent 86 573

[Table 3] shows the distribution of patients according to the presence of microalbuminuria.

Table 4: Association between duration of diabetes mellitus and microalbuminuria

Duration of diabetes (years) Microalbuminuria present Microalbuminuria absent Total
<5 9 28 37
5-10 21 35 56
>10 34 23 57

[Table 4] shows that prevalence of microalbuminuria increased with increasing duration of diabetes mellitus.

Table 5: Association between HbA1c levels and microalbuminuria

HbAlc (%) Microalbuminuria present Microalbuminuria absent Total
<7 11 29 40
7-9 27 38 65
>9 26 19 45

[Table 5] shows that patients with poor glycemic control had higher prevalence of microalbuminuria.

Table 6: Association between systolic blood pressure and microalbuminuria

Systolic blood pressure (mmHg) Microalbuminuria present Microalbuminuria absent Total
<140 14 36 50
140-159 25 33 58
>160 25 17 42

[Table 6] shows increased prevalence of microalbuminuria among patients with elevated systolic blood
pressure.

Table 7: Body mass index distribution among study participants

Body mass index (kg/m?) Number of patients Percentage (%)
Normal 34 22.7
Overweight 68 45.3
Obese 48 32.0

[Table 7] shows that overweight and obese patients constituted a major proportion of the study population.

Table 8: Mean biochemical parameters among study participants

Parameter Mean £+ SD
Fasting blood glucose (mg/dL) 156.4+£32.8
Postprandial blood glucose (mg/dL) 238.7+46.5
HbAlc (%) 84+16
Serum creatinine (mg/dL) 1.24+0.3
Urinary albumin-creatinine ratio (mg/g) 74.6 +284

[Table 8] shows the mean biochemical profile of the study population.

[Table 1] shows that the highest frequency of reflecting increased occurrence of diabetes mellitus
patients was observed in the 51-60 years age group and hypertension with advancing age.

comprising 56 patients (37.3%), followed by the 41— [Table 2] demonstrates that male patients accounted
50 years age group with 39 patients (26.0%). The for 88 cases (58.7%), whereas female patients
findings indicate that middle-aged and elderly constituted 62 cases (41.3%). The results suggest a

individuals constituted the major study population,
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slightly higher predominance of male participants in
the present study.

[Table 3] reveals that microalbuminuria was present
in 64 patients (42.7%), while 86 patients (57.3%)
did not demonstrate microalbuminuria. The findings
indicate a substantially high prevalence of early
renal involvement among diabetic hypertensive
patients.

[Table 4] shows  that  prevalence  of
microalbuminuria progressively increased with
longer duration of diabetes mellitus. Among patients
with diabetes duration greater than 10 years, 34
patients showed microalbuminuria compared to only
9 patients with diabetes duration less than 5 years,
suggesting chronic hyperglycemia as an important
contributor to renal endothelial damage.

[Table 5] demonstrates a significant association
between poor glycemic control and prevalence of
microalbuminuria. Patients with HbAlc levels
greater than 9% showed higher frequency of
microalbuminuria compared to patients with HbAlc
levels below 7%, indicating the role of uncontrolled
diabetes in development of nephropathy.

[Table 6] reveals that elevated systolic blood
pressure was associated with increased prevalence
of microalbuminuria. Patients with systolic blood
pressure >160 mmHg showed higher occurrence of
urinary albumin excretion compared to patients with
lower blood pressure levels, emphasizing the
adverse impact of uncontrolled hypertension on
renal function.

[Table 7] shows that overweight and obese
individuals together constituted the majority of
study participants, with 68 patients (45.3%)
categorized as overweight and 48 patients (32.0%)
categorized as obese. The findings suggest an
important contribution of excess body weight to
metabolic and vascular complications.

[Table 8] demonstrates elevated mean fasting blood
glucose, postprandial blood glucose, and HbAlc
levels among the study population, indicating
suboptimal glycemic control. The mean urinary
albumin-creatinine ratio was also elevated,
supporting the high prevalence of microalbuminuria
observed in the present study.

DISCUSSION

Microalbuminuria is widely recognized as an early
marker of diabetic nephropathy and systemic
endothelial dysfunction in patients with Type 2
Diabetes Mellitus and essential hypertension.!!!! The
coexistence of diabetes mellitus and hypertension
accelerates renal vascular injury and significantly
increases the risk of chronic kidney disease and
cardiovascular complications. The present study was
conducted to determine the prevalence of
microalbuminuria among patients with Type 2
Diabetes Mellitus and essential hypertension and to
evaluate its association with demographic and
clinical variables.['?]

In the present study, the majority of patients
belonged to the 51-60 years age group, indicating
increased prevalence of diabetes mellitus and
hypertension among middle-aged and elderly
individuals.!'¥) Advancing age has been associated
with progressive vascular stiffness, endothelial
dysfunction, and decline in renal function, thereby
increasing  susceptibility = to  microvascular
complications  including nephropathy. Male
predominance observed in the study may be
attributed to higher prevalence of metabolic risk
factors, sedentary lifestyle, smoking, and delayed
healthcare-seeking  behaviour = among  male
patients.['4]

The prevalence of microalbuminuria observed in the
present study was considerably high, demonstrating
significant early renal involvement among diabetic
hypertensive patients. Persistent hyperglycemia and
elevated systemic blood pressure contribute to
glomerular hyperfiltration, increased
intraglomerular pressure, and structural damage to
the glomerular basement membrane, ultimately
resulting in abnormal urinary albumin excretion.
The findings emphasize the importance of regular
screening  for  microalbuminuria even  in
asymptomatic individuals with diabetes mellitus and
hypertension.[1>:16]

The present study demonstrated a progressive
increase in prevalence of microalbuminuria with
increasing duration of diabetes mellitus. Patients
with longer duration of disease showed substantially
higher urinary albumin excretion compared to newly
diagnosed individuals. Chronic exposure to
hyperglycemia leads to nonenzymatic glycosylation
of proteins, oxidative stress, mesangial expansion,
and microvascular damage, which gradually impair
renal filtration mechanisms.!'”! Similar observations
have been reported in several previous studies where
prolonged duration of diabetes was identified as a
major determinant of diabetic nephropathy.

A significant association was observed between
poor glycemic control and prevalence of
microalbuminuria. Patients with elevated HbAlc
levels demonstrated higher frequency of urinary
albumin excretion, indicating that persistent
uncontrolled blood glucose levels contribute
significantly to renal endothelial injury. Glycated
hemoglobin reflects long-term glycemic status and
serves as an important predictor of microvascular
complications. Strict glycemic control has been
shown to delay onset and progression of
nephropathy in diabetic patients.!!s!"]

The study also revealed a strong association
between elevated systolic blood pressure and
microalbuminuria. Patients with  uncontrolled
hypertension demonstrated greater prevalence of
abnormal urinary albumin excretion compared to
patients with relatively controlled blood pressure
levels. Increased systemic and intraglomerular
pressure promotes vascular injury and accelerates
nephron damage. Effective blood pressure control,
particularly with renin-angiotensin system blocking
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agents, plays a crucial role in reducing albuminuria
and slowing progression of renal disease.[*"!
Overweight and obesity were highly prevalent
among the study population. Excess adiposity
contributes to  insulin  resistance, chronic
inflammation,  endothelial  dysfunction, and
activation of neurohormonal pathways, thereby
increasing the risk of both diabetes mellitus and
hypertension. Obesity-associated metabolic
abnormalities further aggravate renal vascular
damage and increase urinary albumin excretion.!]
Biochemical analysis in the present study
demonstrated elevated fasting blood glucose,
postprandial blood glucose, and HbAlc levels
among affected patients, indicating inadequate
metabolic control. Serum creatinine levels were
relatively increased in patients with
microalbuminuria, suggesting early decline in renal
function. These findings highlight the importance of
comprehensive metabolic monitoring in high-risk
individuals.l>*

The findings of the present study underscore the
clinical importance of early detection of
microalbuminuria in patients with Type 2 Diabetes
Mellitus and essential hypertension. Routine
screening using urinary albumin-creatinine ratio
estimation is a simple, noninvasive, and cost-
effective method for identifying patients at
increased risk of nephropathy and cardiovascular
disease.["”! Early therapeutic interventions including
strict glycemic control, blood pressure optimization,
lifestyle modification, weight reduction, dietary
management, and renoprotective therapy can
significantly reduce disease progression and
improve long-term outcomes. ¢

However, the present study had certain limitations.
Being a hospital-based cross-sectional study, causal
relationship between risk factors and
microalbuminuria could not be established. The
relatively limited sample size and single-center
design may also affect generalizability of the
findings to the broader population. Longitudinal
multicentric studies with larger sample sizes are
required for better assessment of progression and
prognostic significance of microalbuminuria in
diabetic hypertensive patients.

CONCLUSION

The present study demonstrated that
microalbuminuria is highly prevalent among
patients with Type 2 Diabetes Mellitus and essential
hypertension, indicating significant early renal
involvement in this high-risk population. The
coexistence of diabetes mellitus and hypertension
substantially increases the risk of endothelial
dysfunction and diabetic nephropathy, thereby
emphasizing the need for early identification and
timely intervention.

The study findings revealed significant association
of microalbuminuria with longer duration of
diabetes mellitus, poor glycemic control, elevated

systolic blood pressure, and increased body mass
index. Patients with uncontrolled metabolic and
hemodynamic parameters showed higher urinary
albumin excretion, suggesting that persistent
hyperglycemia and hypertension play major roles in
progression of renal vascular damage.

Routine screening for microalbuminuria using
urinary albumin-creatinine ratio estimation should
be incorporated into regular clinical evaluation of
patients with Type 2 Diabetes Mellitus and essential
hypertension. Early detection of microalbuminuria
can facilitate prompt initiation of renoprotective
measures including strict glycemic control, effective
blood pressure management, lifestyle modification,
weight reduction, and use of appropriate
pharmacological therapy.

Timely intervention and regular monitoring may
help delay progression to overt diabetic
nephropathy, chronic kidney disease, and
cardiovascular complications, thereby improving
long-term prognosis and quality of life among
diabetic hypertensive patients.
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