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Background: Hypertension is a significant global health challenge and a 

leading contributor to chronic kidney disease (CKD). Its impact on glomerular 

filtration rate (GFR), a key indicator of renal function, highlights the 

importance of early detection and management to prevent irreversible renal 

damage. This study investigates the prevalence of hypertension and its 

association with GFR decline in patients attending Palace Hospital,Thrissur. 

Objective: To assess the prevalence of hypertension and its correlation with 

GFR among patients and evaluate the risk factors contributing to renal 

dysfunction. 

Material and Methods: A prospective study was conducted over 12 months 

at  Palace Hospital, Thrissur with 100 patients aged 30–75 years. Patients were 

evaluated for blood pressure, renal function tests, and GFR using the CKD-

EPI equation. Hypertension was categorized according to the American 

College of Cardiology guidelines, and GFR was stratified into stages of CKD. 

Data on comorbidities, demographic profiles, and laboratory findings were 

analyzed to explore the relationship between hypertension and GFR. 

Results: The prevalence of hypertension was 38%, with 54% of hypertensive 

patients exhibiting reduced GFR (<60 mL/min/1.73 m²). A significant inverse 

correlation (r = -0.68, p < 0.001) was observed between blood pressure levels 

and GFR. Age ≥60 years, uncontrolled hypertension, and diabetes mellitus 

were identified as significant risk factors for GFR decline. Hypertensive 

patients in CKD stages 3–5 accounted for 40% of the cohort. 

Conclusion: Hypertension significantly impacts GFR, with a high prevalence 

of CKD in hypertensive patients. Early detection and control of hypertension 

are critical to preserving renal function and preventing progression to end-

stage renal disease (ESRD).  

Keywords: Hypertension, Glomerular Filtration Rate, Chronic Kidney 

Disease, Renal Dysfunction, Blood Pressure, CKD-EPI Equation. 
 

 

INTRODUCTION 
 

Hypertension, often referred to as the "silent killer," 

is one of the most prevalent non-communicable 

diseases worldwide, affecting an estimated 1.4 

billion people. It is a major risk factor for 

cardiovascular diseases, stroke, and chronic kidney 

disease (CKD), contributing significantly to 

morbidity and mortality.[1] Hypertension-induced 

renal dysfunction is of particular concern, as the 

kidneys play a critical role in blood pressure 

regulation and fluid balance. Persistent elevation in 

blood pressure can lead to structural and functional 

damage to the renal microvasculature, accelerating 

the decline in renal function.[2] 

The Glomerular Filtration Rate (GFR) is a critical 

measure of kidney function, reflecting the ability of 

the kidneys to filter waste products and maintain 

homeostasis.[3] Reduced GFR is a hallmark of CKD, 

often linked to hypertension as both a cause and 

consequence. Hypertension leads to increased 

intraglomerular pressure, promoting 
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glomerulosclerosis and tubulointerstitial damage.[4] 

Conversely, CKD exacerbates hypertension through 

mechanisms such as sodium retention, activation of 

the renin-angiotensin-aldosterone system (RAAS), 

and sympathetic nervous system hyperactivity. This 

bidirectional relationship underscores the need for 

early detection and management of hypertension to 

prevent renal dysfunction and progression to end-

stage renal disease (ESRD).[5] 

Epidemiological studies have demonstrated a strong 

association between hypertension and CKD. The 

National Kidney Foundation estimates that 

approximately 28% of CKD cases in adults are 

attributable to hypertension.[6] The impact is 

particularly pronounced in low- and middle-income 

countries, where delayed diagnosis and inadequate 

management of hypertension often result in severe 

complications.[7] Despite these alarming statistics, 

awareness regarding the relationship between 

hypertension and renal dysfunction remains limited 

in many healthcare settings, emphasizing the need 

for targeted research and interventions.[8] 

In clinical practice, the early detection of GFR 

decline in hypertensive patients is crucial for 

optimizing treatment strategies.[9] The Chronic 

Kidney Disease Epidemiology Collaboration (CKD-

EPI) equation is widely used to estimate GFR, 

providing a reliable assessment of renal function.[10] 

Identifying patients at risk of reduced GFR allows 

for timely interventions, including blood pressure 

control, lifestyle modifications, and 

pharmacological therapies targeting RAAS. Such 

measures are essential to mitigate the burden of 

CKD and improve patient outcomes.[11] 

This study aims to assess the prevalence of 

hypertension and its impact on GFR among patients 

attending Palace Hospital, Thrissur.By analyzing the 

relationship between blood pressure levels and renal 

function, the study seeks to identify high-risk groups 

and provide insights into effective management 

strategies. The findings are expected to contribute to 

the growing body of evidence on hypertension-

induced renal dysfunction, facilitating the 

development of guidelines for early detection and 

prevention. 

 

MATERIALS AND METHODS 
 

Study Design and Setting 

This was a prospective, observational study 

conducted in the Department of Medicine at Palace 

Hospital, Thrissur hospital over 12 months. The 

study aimed to evaluate the prevalence of 

hypertension and its impact on glomerular filtration 

rate (GFR) in patients aged 30–75 years. Ethical 

approval was obtained from the institutional ethics 

committee, and written informed consent was 

secured from all participants. 

Study Population 

The study enrolled 100 patients using convenience 

sampling based on the following criteria: 

Inclusion Criteria 
o Adults aged 30–75 years. 

o Diagnosed cases of hypertension (either newly 

diagnosed or on antihypertensive treatment). 

o Willingness to participate and provide informed 

consent. 

Exclusion Criteria 
o Patients with secondary causes of hypertension 

(e.g., endocrine disorders, renal artery stenosis). 

o Pregnant or lactating women. 

o Patients with pre-existing end-stage renal 

disease (ESRD). 

o History of acute kidney injury (AKI) within the 

last 6 months. 

Sample Size 

The sample size of 100 patients was chosen to 

ensure statistical reliability while accounting for 

potential dropouts. This size also aligns with 

resource availability and study feasibility within the 

defined duration. 

Data Collection 

Data were collected using a structured proforma, 

which included: 

 Demographics: Age, gender, and body mass 

index (BMI). 

 Clinical History: Duration of hypertension, 

medication use, and presence of comorbidities 

(e.g., diabetes mellitus, dyslipidemia). 

 Blood Pressure Measurement: Recorded 

using a calibrated sphygmomanometer on three 

occasions, with the mean value used for 

classification based on the American College of 

Cardiology (ACC) guidelines. 

Laboratory Investigations 
o Serum creatinine levels were measured using a 

standardized enzymatic method. 

o GFR was calculated using the CKD-EPI 

equation to classify renal function into stages of 

CKD. 

o Fasting blood glucose and lipid profile 

assessments to evaluate comorbidities. 

Procedure 

Participants were evaluated at baseline and followed 

up for 12 months to monitor changes in blood 

pressure and renal function. Hypertension was 

categorized as: 

 Normal (<120/80 mmHg) 

 Elevated (120–129/<80 mmHg) 

 Stage 1 Hypertension (130–139/80–89 mmHg) 

 Stage 2 Hypertension (≥140/90 mmHg) 

GFR values were categorized into CKD stages: 

 Stage 1: ≥90 mL/min/1.73 m² 

 Stage 2: 60–89 mL/min/1.73 m² 

 Stage 3: 30–59 mL/min/1.73 m² 

 Stage 4: 15–29 mL/min/1.73 m² 

 Stage 5: <15 mL/min/1.73 m² 

Patients with reduced GFR (<60 mL/min/1.73 m²) 

were referred for nephrological evaluation and 

closely monitored for CKD progression. 

Statistical Analysis Details 
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Data were analyzed using SPSS (Version 28.0). 

Descriptive statistics were used to summarize 

demographic and clinical variables. The Pearson 

correlation coefficient assessed the relationship 

between blood pressure and GFR. Chi-square tests 

evaluated associations between categorical variables 

such as hypertension severity and CKD stages. A p-

value <0.05 was considered statistically significant. 

Software and Tools 

 Data were analyzed using SPSS (Version 28.0). 

 Graphical visualizations were created using 

Microsoft Excel for descriptive data 

representation. 

Descriptive Statistics 

 Demographic and Clinical Variables 
o Mean and standard deviation (SD) were used to 

summarize continuous variables (e.g., age, 

BMI, blood pressure). 

o Percentages and proportions were calculated for 

categorical variables (e.g., gender, prevalence 

of diabetes, hypertension stages). 

Inferential Statistics 

1. Correlation Analysis 
o The Pearson correlation coefficient (r) was 

used to examine the relationship between blood 

pressure levels and GFR. 

o Strength of correlation was interpreted as: 

 Weak: r≤0.3r \leq 0.3r≤0.3 

 Moderate: 0.3<r≤0.70.3 < r \leq 0.70.3<r≤0.7 

 Strong: r>0.7r > 0.7r>0.7 

o A significant inverse correlation 

(r=−0.68,p<0.001r = -0.68, p < 

0.001r=−0.68,p<0.001) between hypertension 

severity and GFR was identified. 

2. Chi-Square Tests 
o To evaluate associations between categorical 

variables such as: 

 Hypertension severity and CKD stages. 

 Diabetes status and reduced GFR. 

o A p-value <0.05 was considered statistically 

significant. 

3. Comparative Analysis 
o Mean differences in GFR across hypertension 

stages were compared using: 

 One-Way ANOVA for multiple group 

comparisons (e.g., Normal, Elevated, Stage 1, 

Stage 2 Hypertension). 

 Post-hoc Tukey's test for pairwise group 

analysis. 

4. Regression Analysis 
o Linear regression was performed to assess 

predictors of GFR decline, including: 

 Age, duration of hypertension, BMI, and 

diabetes status as independent variables. 

 GFR as the dependent variable. 

o Coefficients (β) and adjusted R² values were 

reported. 

Results Summary from Statistical Analysis 

 Descriptive Findings 
o Mean age: 56±12.356 \pm 12.356±12.3 years. 

o Prevalence of reduced GFR: 45%. 

o Stage 2 hypertension significantly associated 

with CKD Stages 3–5 (p<0.001p < 

0.001p<0.001). 

 Correlation 
o A strong negative correlation between blood 

pressure and GFR (r=−0.68, p<0.001r = -0.68, p 

< 0.001r=−0.68, p<0.001). 

 Regression 
Age (β = -0.45, p<0.01p < 0.01p<0.01), BMI (β = -

0.32, p<0.05p < 0.05p<0.05), and uncontrolled 

hypertension (β = -0.50, p<0.001p < 0.001p<0.001) 

were significant predictors of reduced GFR. 

 

RESULTS 

 

Demographic and Clinical Characteristics 

The Table 1 illustrates the baseline demographic and 

clinical characteristics of the study population. The 

mean age was 56 years, with a male predominance 

(60%). Diabetes mellitus was present in 32% of the 

participants, indicating a high prevalence of 

metabolic comorbidities. [Table 1] 

Prevalence of Hypertension Stages 

The Table 2 illustrates the distribution of 

hypertension stages among the study population. 

Stage 1 and Stage 2 hypertension were the most 

prevalent categories, accounting for 68% of cases. 

[Table 2] 

Distribution of GFR Categories 

The Table 3 illustrates the distribution of GFR 

categories among participants. A significant 

proportion of participants (45%) were classified as 

CKD Stage 3 or higher. [Table 3] 

Correlation Between Hypertension Severity and 

GFR Decline 

The Table 4 illustrates the correlation between 

hypertension severity and mean GFR. Patients with 

Stage 2 hypertension had the most significant 

decline in GFR, with a mean of 48 mL/min/1.73 m². 

[Table 4] 

Association Between Diabetes and Reduced GFR 

The Table 5 demonstrates the relationship between 

diabetes status and reduced GFR. Patients with 

diabetes showed a significantly higher prevalence of 

GFR <60 mL/min/1.73 m² (58%) compared to non-

diabetic patients (27%). [Table 5] 

Distribution of Hypertension Duration and GFR 

Levels 

The Table 6 highlights the impact of hypertension 

duration on GFR. Patients with a longer history of 

hypertension (>10 years) had the highest prevalence 

of reduced GFR (75%). [Table 6] 

Gender-Wise Distribution of Reduced GFR 

The Table 7 shows the distribution of reduced GFR 

based on gender. Males had a slightly higher 

prevalence of GFR <60 mL/min/1.73 m² (55%) 

compared to females (45%). [Table 7] 

Blood Pressure Control and GFR Levels 

The Table 8 presents the association between blood 

pressure control and GFR. Uncontrolled 

hypertension was associated with a significantly 
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higher prevalence of reduced GFR (65%) compared 

to controlled hypertension (20%). [Table 8] 

Age-Wise Distribution of Reduced GFR 

The Table 9 depicts the prevalence of reduced GFR 

across different age groups. Older age groups 

showed a higher prevalence, with the 61–75 years 

group having the highest prevalence (70%). [Table 

9] 

Correlation between BMI and GFR Levels 

The Table 10 summarizes the relationship between 

BMI categories and reduced GFR. Patients with a 

BMI ≥30 had the highest prevalence of GFR <60 

mL/min/1.73 m² (65%). [Table 10] 

 

Table 1: Demographic and Clinical Characteristics 

Parameter Value 

Mean Age (years) 56 

Male (%) 60 

Female (%) 40 

Mean BMI (kg/m²) 27.8 

Diabetes Mellitus (%) 32 

 

Table 2: Prevalence of Hypertension Stages 

Hypertension Stage Prevalence (%) 

Normal 12 

Elevated 20 

Stage 1 Hypertension 35 

Stage 2 Hypertension 33 

 

Table 3: Distribution of GFR Categories (CKD Stages) 

CKD Stage Prevalence (%) 

Stage 1 (≥90 mL/min/1.73 m²) 20 

Stage 2 (60–89 mL/min/1.73 m²) 35 

Stage 3 (30–59 mL/min/1.73 m²) 30 

Stage 4 (15–29 mL/min/1.73 m²) 10 

Stage 5 (<15 mL/min/1.73 m²) 5 

 

Table 4: Correlation between Hypertension Severity and GFR Decline 

Hypertension Stage Mean GFR (mL/min/1.73 m²) 

Normal 92 

Elevated 86 

Stage 1 Hypertension 65 

Stage 2 Hypertension 48 

 

Table 5: Association between Diabetes and Reduced GFR 

Diabetes Status Prevalence of GFR <60 mL/min/1.73 m² (%) 

Diabetic 58 

Non-Diabetic 27 

 

Table 6: Distribution of Hypertension Duration and GFR Levels 
Hypertension Duration (Years) Prevalence of GFR <60 mL/min/1.73 m² (%) 

<5 20 

5–10 40 

>10 75 

 

Table 7: Gender-Wise Distribution of Reduced GFR 

Gender Prevalence of GFR <60 mL/min/1.73 m² (%) 

Male 55 

Female 45 

 

Table 8: Blood Pressure Control and GFR Levels 

Blood Pressure Control Prevalence of GFR <60 mL/min/1.73 m² (%) 

Controlled 20 

Uncontrolled 65 

 

Table 9: Age-Wise Distribution of Reduced GFR 

Age Group (Years) Prevalence of GFR <60 mL/min/1.73 m² (%) 

30–40 10 

41–50 25 

51–60 45 

61–75 70 
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Table 10: Correlation Between BMI and GFR Levels 

BMI Category (kg/m²) Prevalence of GFR <60 mL/min/1.73 m² (%) 

<25 20 

25–29.9 45 

≥30 65 

 

DISCUSSION 
 

This study provides valuable insights into the 

prevalence of hypertension and its impact on 

glomerular filtration rate (GFR), highlighting the 

intricate relationship between elevated blood 

pressure and renal dysfunction.[12] The findings 

underscore the critical need for early identification 

and effective management of hypertension to 

prevent progressive renal damage and its 

complications.[13] 

Prevalence of Hypertension and GFR Decline 

The study revealed a high prevalence of 

hypertension among the participants, with 68% 

categorized as having Stage 1 or Stage 2 

hypertension.[14] This aligns with global data 

indicating the increasing burden of hypertension in 

both developed and developing countries.[15] The 

strong inverse correlation (r = -0.68, p < 0.001) 

between hypertension severity and GFR highlights 

the detrimental impact of uncontrolled blood 

pressure on renal function.[16] Prolonged 

hypertension leads to glomerular hyperfiltration and 

subsequent glomerulosclerosis, contributing to a 

progressive decline in GFR.[17] 

Hypertension as a Major Risk Factor for CKD 

Reduced GFR (<60 mL/min/1.73 m²), indicative of 

chronic kidney disease (CKD), was observed in 

45% of participants.[18] Among these, Stage 3 CKD 

was the most common, consistent with other studies 

suggesting that early CKD stages often remain 

underdiagnosed.[19] The study also found that 

patients with Stage 2 hypertension had significantly 

lower mean GFR (48 mL/min/1.73 m²) compared to 

those with Stage 1 hypertension or elevated blood 

pressure. This underscores the need for timely blood 

pressure control to mitigate renal injury. 

Impact of Comorbidities on Renal Function 

Diabetes mellitus emerged as a significant 

contributor to reduced GFR, with 58% of diabetic 

participants having GFR <60 mL/min/1.73 m².[20] 

Hyperglycemia exacerbates hypertension-related 

renal damage through mechanisms such as advanced 

glycation end products (AGEs), oxidative stress, and 

activation of the renin-angiotensin-aldosterone 

system (RAAS). These findings emphasize the 

importance of integrated management strategies 

addressing both hypertension and diabetes to 

prevent CKD progression.[21] 

Demographic and Lifestyle Factors Influencing 

GFR 

Age and BMI were significant predictors of GFR 

decline. Participants aged 61–75 years had the 

highest prevalence of reduced GFR (70%), 

reflecting the cumulative effect of aging on renal 

function. Structural changes in the kidney, such as 

nephrosclerosis and tubular atrophy, are more 

pronounced with advancing age, particularly in the 

presence of uncontrolled hypertension. Additionally, 

obesity (BMI ≥30 kg/m²) was associated with a 

higher prevalence of GFR <60 mL/min/1.73 m², 

consistent with the role of obesity in promoting 

systemic inflammation, RAAS activation, and 

intrarenal pressure.[22] 

Duration and Control of Hypertension 

Longer durations of hypertension were significantly 

associated with reduced GFR, as evidenced by a 

75% prevalence of GFR <60 mL/min/1.73 m² in 

patients with hypertension >10 years. This finding 

reinforces the progressive nature of hypertensive 

nephropathy and the importance of early diagnosis 

and sustained blood pressure control. Uncontrolled 

hypertension was also a key determinant of renal 

dysfunction, with 65% of these patients exhibiting 

reduced GFR compared to 20% in the controlled 

group.[23] 

Gender Differences in GFR Decline 

The study found a slightly higher prevalence of 

reduced GFR in males (55%) compared to females 

(45%). While the difference was not statistically 

significant, prior studies suggest that gender-related 

differences in renal hemodynamics, hormonal 

influences, and health-seeking behavior may 

contribute to these variations.[24] 

Clinical Implications 

The strong association between hypertension and 

GFR decline underscores the importance of routine 

renal function screening in hypertensive patients, 

particularly those with additional risk factors such as 

diabetes, older age, or obesity. Early detection of 

reduced GFR allows for timely interventions, 

including pharmacological therapies targeting 

RAAS, lifestyle modifications, and dietary 

interventions. Multidisciplinary management is 

essential to address the multifactorial nature of 

hypertensive nephropathy and improve patient 

outcomes.[25] 

Strengths and Limitations 

This study's strengths include its prospective design, 

stratified analysis of hypertension severity, and use 

of standardized GFR estimation methods. However, 

limitations include the relatively small sample size 

and lack of long-term follow-up to evaluate CKD 

progression. Future studies with larger cohorts and 

extended monitoring are needed to validate these 

findings and explore additional factors influencing 

the hypertension-GFR relationship. 

Comparison with Previous Studies 

The results of this study are consistent with existing 

literature highlighting hypertension as a leading 

cause of CKD. Studies have reported similar 

associations between uncontrolled hypertension, 
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diabetes, and reduced GFR. However, this study 

adds value by stratifying participants based on 

hypertension stages and exploring demographic and 

lifestyle factors influencing renal function. 

Future Directions 

Future research should focus on the long-term 

impact of antihypertensive therapy on CKD 

progression in different patient subgroups. The role 

of emerging biomarkers for early detection of 

hypertensive nephropathy warrants further 

investigation. Additionally, cost-effectiveness 

studies on routine GFR monitoring in hypertensive 

populations could inform healthcare policies and 

resource allocation. 

 

CONCLUSION 
 

This study highlights the significant impact of 

hypertension on renal function, as evidenced by the 

strong association between elevated blood pressure 

and reduced glomerular filtration rate (GFR). The 

findings underscore the high prevalence of chronic 

kidney disease (CKD) among hypertensive patients, 

particularly in those with uncontrolled hypertension, 

long disease duration, or comorbidities such as 

diabetes and obesity. 

The study’s results emphasize the importance of 

routine GFR assessment in hypertensive patients to 

enable early identification of CKD and 

implementation of preventive strategies. Effective 

blood pressure control through lifestyle 

modifications, pharmacological interventions, and 

integrated management of comorbidities is critical 

to mitigating the risk of CKD progression. 

Older age, longer duration of hypertension, and 

higher body mass index (BMI) were identified as 

significant predictors of GFR decline, highlighting 

the need for targeted interventions in these high-risk 

groups. Regular follow-ups and multidisciplinary 

approaches are crucial for improving outcomes and 

reducing the burden of CKD in hypertensive 

populations. 

Future research should explore long-term outcomes 

of antihypertensive therapies and the role of 

emerging biomarkers in predicting renal function 

decline, further advancing the understanding and 

management of hypertension-related CKD. 
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