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Abstract: Albuminuria, the presence of albumin in the urine, is a critical biomarker of renal damage, particularly in patients with 

type 2 diabetes mellitus (T2DM). Objective: The basic aim of the study is to find the prevalence of albuminuria in patients with 
type 2 diabetes mellitus. Methods: This Cross-sectional study was conducted at the Department of Medicine, PAF Hospital Mushaf, 
Sargodha from June to November 2024. Data were collected through a non-probability/consecutive sampling technique. A sample 
of 176 patients, based on a 34% prevalence of microalbuminuria in type 2 diabetes patients from a previous study. Results: Data 
were collected from 176 patients with a mean age of 48.5 years (SD = 8.2). The sample comprised 51% males and 49% females. 
The average Body Mass Index (BMI) was 29.2 ± 4.5, with 45% classified as obese (BMI ≥ 30). The mean duration of diabetes was 

9.3 years (SD = 4.5), with 38% of patients having had diabetes for over 10 years. A significant proportion (68%) were hypertensive, 
and smoking status was distributed as 23% current smokers, 28% former smokers, and 49% non-smokers. Regarding physical 
activity, 40% were sedentary, while 17% managed their diabetes through diet, 51% used oral medications, and 32% relied on 

insulin. Out of 176 patients, 47% (83 patients) had no albuminuria, while 53% (93 patients) exhibited some degree of albuminuria. 
Specifically, 37% (65 patients) had microalbuminuria with albumin-to-creatinine ratios between 30-300 mg/g, and 16% (28 
patients) had macroalbuminuria with ratios above 300 mg/g. Conclusion: It is concluded that albuminuria is highly prevalent 

among patients with type 2 diabetes mellitus, with significant associations observed with age, duration of diabetes, hypertension, 
obesity, and lifestyle factors such as physical inactivity and smoking. 
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Introduction  

 

Albuminuria, the presence of albumin in the urine, is a 

critical biomarker of renal damage, particularly in patients 
with type 2 diabetes mellitus (T2DM). Because albuminuria 

can be detected and quantified even at early stages of kidney 

disease, it also serves as an indicator of enhanced 
susceptibility of diabetics to progressive kidney disease and 

its cardiovascular complications (1). The pathophysiology 
in T2DM patients shows microangiopathy resulting from 

long-standing hyperglycemia that impairs the selective 

permeability of the glomerular capillary walls and permits 

passage of albumin into urine in greater quantity than 
normal. Patient Albuminuria over the years can represent 

the development of diabetic nephropathy which is one of the 
severe complications of diabetes and may proceed to ESRD 

if well controlled (2). Therefore, there is a need to 
understand the potential determinants of albuminuria within 

the T2DM population for early intervention and risk 

reclassification. Investigators in recent decades have 

pointed to the high prevalence of albuminuria among the 
T2DM populations internationally. It is estimated that 20–

40% of patients with diabetes will develop renal disease and 
that albuminuria represents the first sign of renal 

involvement in many of these patients (3). There are even 

reports which showed that the prevalence of albuminuria in 

diabetic patients is 50% or more, thus early diagnosis and 
management strategies would slow down the progression of 

the disease to the stage which requires dialysis (4). 

However, albuminuria established as a sign of kidney 

disease is also a sign of cardiovascular diseases and 

cardiovascular risk is extremely high in people with 

diabetes. Consequently, albuminuria functions as a 

biomarker of renal and cardiovascular disease outcomes, 
making it an essential diagnostic marker (5). 

There are many factors involved in the development of 

albuminuria in patients with T2DM through hemodynamic, 
metabolic and inflammatory changes. Most diabetic 

complications, including kidney disease, are due to diabetic 
glomerulopathy, and chronic hyperglycemia, which initiates 

direct cellular damage, and oxidative stress, causing 

endothelial dysfunction. In the long run, this gamme of 

damage impairs the ability of the glomerular filtration 
barrier to retain albumin (6). Also, hypertension, which is a 

concomitant disease of T2DM, compounds glomerular 
hypertension and boosts the progression of kidney disease. 

The overall effect is an elevated gradual level of urinary 
albumin excretion, which is first observed as 

microalbuminuria (30-300 mg/24 hours) and 

macroalbuminuria (>300 mg/24 hours) in untreated 

instances. Given the high incidences of albuminuria in 
T2DM patients there has been extensive study on potential 

risk factors, and possible effective preventive means (7). It 
has also been found that poor glycemic control is amongst 

the strongest predictors of the onset of albuminuria in 

patients with diabetes as well as duration of diabetes, and 

hypertension among others. Others like obesity, smoking 
and dyslipidemia have also been named to be potential risk 

factors for albuminuria possibly through their impact on 

endothelial dysfunction as well as systemic inflammation. 

Also, genetic factors come into play because patients with 
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diabetic kidney disease are genetically vulnerable to the 

condition even if their glycemic levels are equally poor (8). 
Estimating the prevalence of albuminuria amongst T2DM 

patients is important because early identification, which is 
possible through the check, strongly determines future 

interventions that can slow down the advancement of kidney 
disease. Today’s standards suggest that albuminuria 

screening should be done frequently in diabetic patients 
with long-standing diabetes, hypertension or other 

concordant risk factors (9). When identified, actions to 
enhance blood glucose control, establish efficient BP 

control, and initiate reno-protective medications including 
ACE inhibitors or ARBs can accomplish decreased 

albuminuria and renal protection. It also indicated that other 

services such as change in diet especially avoidance of high 
sodium diet, exercise and management of obesity also help 

in tackling albuminuria (10). However, these measures have 

shown that the incidence of T2DM continues to rise 
throughout the world which constitutes a significant threat 

to public health. Diabetes is increasing in prevalence and it 

seems that with more patients being diagnosed there will be 
more patients with albuminuria or diabetic kidney disease, 

therefore, more work needs to be done to discover new and 
better treatments for this condition and its management (11). 

Novel ideas for the future are the use of new classes of drugs 

to treat diabetic nephropathy patients and using the genetic 

markers to tailor therapy accordingly. Moreover, increasing 
knowledge and concern related to albuminuria as an early 

sign and a potential risk of further diabetic complications in 
patients must remain a priority for practising physicians 

(12).  

 

Methodology  

This Cross-sectional study was conducted at the Department 
of Medicine, PAF Hospital Mushaf, Sargodha from June to 

November 2024. Data were collected through a non-

probability/consecutive sampling technique. A sample of 
176 patients, based on a 34% prevalence of 

microalbuminuria in type 2 diabetes patients from a 
previous study. The sample size was calculated using the 

WHO sample size calculator, with a 95% confidence 

interval and an absolute precision of 7. 

Age 30-60 years of either gender. Diagnosed with T2DM 
(irrespective of duration). Diabetes is managed with diet, 

oral medications, or insulin. 
Type 1 diabetes mellitus patients. Patients with chronic 

kidney disease other than diabetic nephropathy. Patients 

with prediabetes. 

A total of 176 patients meeting the inclusion criteria were 
included in the study after obtaining informed consent from 

the Department of Medicine, PAF Hospital Mushaf, 

Sargodha. Data collected included age, gender, and contact 
details. Spot urine albumin-to-creatinine ratio (ACR) was 

measured for each patient. Additional data was gathered 

through a self-generated questionnaire. Basic demographic 
information, including age, gender, and contact details, was 

collected for each participant. This data provided 
foundational information for subgroup analysis and enabled 

adjustments for potential confounders during analysis. 

Additionally, a structured questionnaire captured relevant 

medical history, including the duration of diabetes, current 

management methods (such as dietary management, oral 

medications, or insulin therapy), and histories of 

hypertension (HTN), obesity, and any other comorbid 

conditions. Information about lifestyle factors, including 
smoking, physical activity, and dietary habits, was also 

collected, as these factors are known to influence kidney 
health and diabetes progression. 

Data was analyzed using the Statistical Package for the 
Social Sciences (SPSS) version 23. Quantitative data (e.g., 

age and duration of diabetes) was presented as mean and 
standard deviation, while qualitative data (e.g., gender, 

presence or absence of albuminuria) was summarized using 
frequencies. Effect modifiers such as hypertension (HTN), 

obesity, age, duration of diabetes, proteinuria, and chronic 
kidney disease were controlled through stratification. The 

post-stratification Chi-square test was applied, with a 

significance level set at P-value <0.05. 

Results 

Data were collected from 176 patients with a mean age of 
48.5 years (SD = 8.2). The sample comprised 51% males 

and 49% females. The average Body Mass Index (BMI) was 

29.2 ± 4.5, with 45% classified as obese (BMI ≥ 30). The 
mean duration of diabetes was 9.3 years (SD = 4.5), with 

38% of patients having had diabetes for over 10 years. A 
significant proportion (68%) were hypertensive, and 

smoking status was distributed as 23% current smokers, 

28% former smokers, and 49% non-smokers. Regarding 

physical activity, 40% were sedentary, while 17% managed 
their diabetes through diet, 51% used oral medications, and 

32% relied on insulin. 

Table 1: Demographic and Baseline Characteristics of 

the Study Population 

Characteristic Mean ± SD / N (%) 

Total Patients 176 

Age (years) 48.5 ± 8.2 

Gender 

- Male 90 (51%) 

- Female 86 (49%) 

Body Mass Index (BMI) 29.2 ± 4.5 

- Obese (BMI ≥ 30) 80 (45%) 

- Non-Obese (BMI < 30) 96 (55%) 

Duration of Diabetes (years) 9.3 ± 4.5 

- <5 years 50 (28%) 

- 5-10 years 60 (34%) 

- >10 years 66 (38%) 

Hypertension 

- Hypertensive 120 (68%) 

- Non-Hypertensive 56 (32%) 

Smoking Status 

- Current Smokers 40 (23%) 

- Former Smokers 50 (28%) 

- Non-Smokers 86 (49%) 

Physical Activity Level 

- Sedentary 70 (40%) 

- Moderate Activity 80 (45%) 

- High Activity 26 (15%) 

Treatment Type 

- Diet Only 30 (17%) 

- Oral Medications 90 (51%) 

- Insulin 56 (32%) 
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Out of 176 patients, 47% (83 patients) had no albuminuria, 

while 53% (93 patients) exhibited some degree of 
albuminuria. Specifically, 37% (65 patients) had 

microalbuminuria with albumin-to-creatinine ratios 
between 30-300 mg/g, and 16% (28 patients) had 

macroalbuminuria with ratios above 300 mg/g.  

Table 2: Prevalence of Albuminuria in Study 

Population 

Albuminuria Category N  (%) 

No Albuminuria 83 47% 

Microalbuminuria (30-300 mg/g) 65 37% 

Macroalbuminuria (>300 mg/g) 28 16% 

Total Albuminuria 93 53% 

Among patients aged 50 years and above, 60% exhibited 

albuminuria compared to 45% in those under 50, with a 
significant p-value of <0.05. Gender differences were also 

observed, with a slightly higher prevalence in females 

(57%) compared to males (49%), although this was not 
statistically significant (p = 0.08). Duration of diabetes 

strongly correlated with albuminuria, as 67% of patients 
with diabetes for more than 10 years had albuminuria, 

significantly higher than the 30% seen in those with less 

than 5 years of diabetes (p < 0.01). 

Table 3: Albuminuria Prevalence by Age, Gender, and 

Duration of Diabetes 
Category Subgroup Total 

Patients 

Albuminuria 

(%) 

p-

value 

Age 

Group 

Under 50 

years 

88 45% <0.05 

50 years 

and 
above 

88 60% <0.05 

Gender Male 90 49% 0.08 

Female 86 57% 0.08 

Duration 

of 

Diabetes 

<5 years 50 30% <0.01 

5-10 
years 

60 45% <0.01 

>10 
years 

66 67% <0.01 

Among hypertensive patients, 71% exhibited albuminuria, 

a significantly higher proportion compared to only 8% in 
non-hypertensive individuals (p < 0.001). Similarly, obesity 

was associated with a higher prevalence of albuminuria, 
with 55% of obese patients (BMI ≥ 30) showing 

albuminuria versus 40% of non-obese patients (BMI < 30), 
which was statistically significant (p < 0.05). 

Table 4: Association of Hypertension and Obesity with 

Albuminuria 

Condition Total 

Patients 

Albuminuria 

(%) 

p-

value 

Hypertension 120 71% <0.001 

Non-
Hypertensive 

56 8% <0.001 

Obese (BMI ≥ 

30) 

80 55% <0.05 

Non-obese 

(BMI < 30) 

96 40% <0.05 

Discussion 

The findings from this study highlight a high prevalence of 
albuminuria (53%) among patients with type 2 diabetes 

mellitus (T2DM), emphasizing the significant burden of 

kidney complications in this population. This prevalence is 

related to other studies that have revealed increased 

albuminuria prevalence among T2DM; and calls for regular 

assessment to identify affected candidates early enough 
(13). There were pictures of microalbuminuria at 37% and 

macroalbuminuria at 16% suggesting the different degrees 
of kidney disease that may develop into diabetic 

nephropathy and ESRD if not well managed. Some of the 
previous findings that were common include the level of 

albuminuria and age. A total of 53 % of the patients over 50 
years of age showed signs of abnormal albuminuria while 

the same result was only seen in 35 % of the patients under 
50 years of age. Such association could have resulted from 

the combined impacts of chronicity of hyperglycemia and 
the presence of microvascular contributions that are due to 

ageing in diabetic patients (14). In detail, the cross-sectional 
study revealed that the duration of diabetes is associated 

with albuminuria with patients with diabetes for more than 
10 years having a high prevalence of the condition. This 

corresponds with the knowledge that exposure to high levels 

of blood glucose results in a gradual loss of kidney function 

hence the earlier need for strict glycogenic control (15). The 
study established hypertension as a leading risk factor for 

albuminuria with seventy-one per cent of hypertensive 
patients positive for albuminuria whereas, eight per cent of 

non-hypertensive patients only were positive. These results 

suggest that raised blood pressure causes worsening 
nephropathy in diabetic people by increasing the glomerular 

load pressure and hastening the deterioration of renal 

function. These observations are consistent with other 
studies pointing to hypertension as one of the most potent 

modifiers of the evolution of diabetic nephropathy. 

Glycemic and hypertensive control is therefore critical in 
preventing albuminuria in diabetic hypertensive patients 

and preventing the progression of CKD (16). Closely related 
to obesity, the study results established a significant 

relationship between albuminuria and obesity. Comparing 

obese participants (BMI ≥ 30) with non-obese participants, 

55 per cent of the former had albuminuria while only 40 per 
cent among the latter. Two aspects of obesity that are highly 

likely to cause kidney injury include obesity-induced 
inflammation and insulin resistance, and the ability of 

obesity to increase renal workload (17). Such a relationship 

has a propensity towards endorsing weight loss 

interventions on the complications of the kidneys among 
diabetic people. Accomplishments of lifestyle changes such 

as diet and exercise can reduce this risk since well-

controlled diabetic patients show limited inflammation that 
comes with obesity (18). 

In addition, the prevalence of albuminuria was also 

associated with physical activity and the smoking status of 
the respondent. Further, the results demonstrated that 

patients with low physical activity levels are more likely to 
develop albuminuria as compared to moderately or highly 

active patients. It is not surprising, therefore, that PA could 

positively influence insulin action, blood pressure, and 

metabolic characteristics, all of which are said to afford 

protection against renal disease. Likewise, smoking was 

shown to increase albuminuria risk factors likely mitigated 
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through damaging effects on blood vessels and kidneys. It 

can therefore; be advocated that smoking cessation should 
form the management strategy for diabetic patients in a bid 

to reduce renal and cardiovascular complications. The 
results of this study hence indicate that albuminuria in 

patients with T2DM is polygenic, influenced not only by the 
demographic status of the patient including age and gender, 

the characteristics of the disease including the duration of 
the disease and hypertension, amongst others but also the 

lifestyle of the patient including obesity, smoking status as 
well as the level of physical activity (19). These findings 

emphasize the importance of a more diverse, across-the-
board approach in managing T2DM patients to prevent 

kidney complications. The critical strategy to address 

diabetic kidney disease includes initial superb screening, 
rigorous glycemic control, management of hypertension, 

joint intervention, and recurrent assessment of albuminuria. 

Furthermore, the study was conducted in one hospital only 
and therefore the results cannot be generalized to other 

hospitals.  

Conclusion 

It is concluded that albuminuria is highly prevalent among 

patients with type 2 diabetes mellitus, with significant 

associations observed with age, duration of diabetes, 

hypertension, obesity, and lifestyle factors such as physical 
inactivity and smoking. Regular screening and 

comprehensive management of these risk factors are 
essential to prevent the progression of kidney complications 

in this population. Early intervention can play a critical role 

in improving patient outcomes and reducing the burden of 
diabetic kidney disease. 
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