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ABSTRACT 

BACKGROUND 

Kidney function and hypertension are closely linked. What is the prevalence of hypertension and how one is affecting the other? 

Different studies show different results. Such a study in Keralite population is planned. 

The objectives of the study are to find the prevalence of hypertension and prehypertension in a population of Kerala and 

its effect on GFR. 
 

MATERIALS AND METHODS 

A total of 519 subjects of all ages from the community are screened. Blood pressure and serum creatinine were assessed. e-

GFR found using MDRD (modification of diet in renal disease) formula. 
 

RESULTS 

Prevalence of hypertension in the study population is 13.9% and prehypertension is 26.8%. Incidence of hypertension is 

increasing with age. Estimated GFR showed a decrease in hypertensives and prehypertensives. 
 

CONCLUSION 

Kidney function is affected by an increase in blood pressure. 
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BACKGROUND 

Systemic hypertension is one of the common disorders in 

clinical practice. Different studies are conducted in different 

parts of India seeking the prevalence of hypertension and 

prehypertension. It is also found that elevated blood 

pressure is having an impact on glomerular filtration rate. 

GFR gives a rough estimate of the proper functioning of the 

kidney. The specific function of the present study is to find 

the prevalence of prehypertension and hypertension in a 

population of Kerala and its variation of incidence in different 

age decades. Attempts are made to find its relation with 

GFR. In certain studies, the overall prevalence of 

hypertension in India is found to be 29.8%1 and 

prehypertension in Southern India to be 28.8%.2 In different 

areas the prevalence varies. Blood pressure variation is also 

associated with changes in renal function. In this scenario 

such a study was done in Keralite population. 

MATERIALS AND METHODS 

After taking institutional ethical committee clearance a 

medical camp was organized in Kottayam district at two 

different panchayats. Total of 519 subjects were screened. 

Using a Performa, information regarding age, gender, 

history of kidney diseases, diabetes mellitus and 

hypertension were collected. Height was measured using 

measuring tape with patient standing straight with his or her 

occiput, buttocks & heels touching the wall. Weight was 

measured using portable weighing machine by instructing 

subjects to stand erect without footwear. Blood pressure 

was taken by making subjects sit comfortably in a chair with 

back support and arm resting at heart level. Appropriate 

sized cuff was used. Three readings were taken five minutes 

apart and was averaged.3 Those having systolic blood 

pressure greater than 140 mm of mercury and diastolic 

blood pressure greater than 90 mm of Hg were considered 

as hypertensive and those having systolic BP between 120- 

139 mmHg and diastolic BP between 80-89 mmHg were 

considered as prehypertensives.4 The Seventh Report of the 

Joint National Committee on Prevention, Detection, 

Evaluation, and Treatment Of High Blood Pressure (JNC 7) 

has designated the following classification system for BP for 

adults: normal BP (systolic <120 and diastolic <80 mm Hg), 

prehypertension (systolic 120 to 139 or diastolic 80 to 89 

mm Hg), stage 1 hypertension (systolic 140 to 159 mm Hg 
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or diastolic 90 to 99 mm Hg), and stage 2 hypertension 

(systolic ≥160 or diastolic ≥100 mm Hg).5 Informed consent 

was taken 5 ml of blood was drawn under aseptic precaution 

and was sent to biochemical laboratory. Serum creatinine 

was assessed using Jaffe’s method. GFR was assessed using 

MDRD formula. 

 

 
 

National kidney foundation recommends estimating 

GFR by MDRD formula.6,7,8,9 

Analysis Collected data was entered in Microsoft excel 

and was analysed using statistical program SSPS using 

version 11.0. Continuous variables were expressed as mean 

and standard deviation while categorical variables as 

percentage. Association with hypertension and GFR was 

found using multiple regression analysis. P value less than 

0.05 is taken as significant. 

 

RESULTS 

 

Age 

Group 

Normal Blood Pressure Hypertensive 

Number % Number % 

<30 20 95.2 0 0 

31-40 59 73.8 4 5 

41-50 75 59.1 18 14.2 

51-60 67 54.5 15 12.2 

61-70 47 45.6 25 24.3 

>70 40 61.5 10 15.4 

TOTAL 308 59.3 72 13.9 

Table 1. Prevalence of Hypertension 

 in Different Age Groups 

 

Table 1 shows the prevalence of hypertension in various 

age decades. There is a wide variation in the distribution of 

study subjects. It shows an increase in the incidence of 

hypertension as age advances. The overall prevalence of 

hypertension is found to be 13.9%. 

 

Age Group 
Prehypertensive 

Number % 

<30 1 4.8 

31-40 17 21.2 

41-50 34 26.8 

51-60 41 33.3 

61-70 31 30.1 

>70 15 23.1 

TOTAL 139 26.8 

Table 2. Prevalence of Prehypertension  

in Different Age Groups 

 

Table 2 shows the prevalence of prehypertension of the 

subjects who attended the camp. It shows an increase with 

advancing age decades. The overall prevalence of 

prehypertension is found to be 26.8%. 

 

 
No. of 

Subjects 

Mean GFR 

(MDRD) 

ml/min 

Standard 

Deviation 

Normal 308 63.69 19.7 

Prehypertensive+ 

Hypertensive 
211 57.56 16.52 

Table 3. Effect of Blood Pressure on GFR 

 

Table 3 shows there is a significant decrease in mean 

e-GFR in prehypertension and hypertension. 

 

DISCUSSION 

Systemic hypertension is associated with development of 

cardiovascular disease, stroke and kidney disease. Various 

studies has been conducted across the country to assess the 

prevalence of hypertension and prehypertension in different 

areas. In a study conducted by Anchela R1 the prevalence of 

hypertension in rural northern India was found to be 14.5%, 

eastern India 31.7%, western India 18.1% and south India 

found to be 21.1%. The overall prevalence of hypertension 

in India was found to be 29.8%. V.R. Kutty carried out 

prevalence study of hypertension in rural Kerala and it was 

found to be 18%. Systemic hypertension in Chennai was 

found to be 20%. In our study the prevalence of 

hypertension was found to be 13.9%. Hypertension 

prevalence increases with advancing age. 

Using the 18 to 39-year-old age group as the reference, 

the NHANES study found individuals aged 40 to 59 years to 

have a 6-fold higher prevalence of hypertension, and those 

60 years and older to have a 27-fold higher prevalence.10 In 

our study also incidence of hypertension and 

prehypertension increase with age decades. Appropriate 

identification and treatment of hypertension clearly reduces 

the risk of complications. It is therefore imperative to 

carefully evaluate and classify hypertensive patients so that 

definite treatment can be rendered. Particular attention has 

to be given for presence of risk factors and has to identify 

primary cause for secondary hypertension especially that is 

reversible. Thorough dietary history and history of 

medications should be taken.11 Renal vasculature is 

exquisitely sensitive to damage induced by elevated arterial 

pressure. It produces benign arterial nephrosclerosis. In 

early phase of hypertension GFR is normal, but abnormalities 

occur in renal blood flow.12,13,14 Another alteration in vascular 

function is increase in vascular resistance.15,16 It is by 

hypertension induced structural glomerular lesions. Finally, 

it results in focal and segmental glomerulosclerosis. There 

will be gradual loss of nephrons progressively reducing the 

renal excretory capacity. These are responsible for 

decreased glomerular filtration rate in hypertension. 

Estimation of GFR gives approximate measure of the 

number of functioning nephrons. During onset of acute 

kidney disease RIFLE criteria helps to assess renal 

function.17 Studies show cumulative effect of risk alleles from 

six genes from pathways of blood pressure regulation show 

a decrease in GFR of 3 ml/min/1.73m2 and protective alleles 

increase GFR of 4 ml/min/1.73m2. e-GFR independently 

predicts hypertension and is a good predictor of onset of 
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hypertension in general population.18 Hypertension in acute 

renal insufficiency is due to vascular and glomerular 

pathology while in acute tubular necrosis, it is due to salt 

and water retention.19 Bomani and associates conducted a 

study of 262 patients with acute renal failure and 39% of all 

patients were hypertensive. 

Early identification of hypertensives and 

prehypertensives allow early intervention. While 

hypertension can cause a decrease in e-GFR, a decrease in 

e-GFR can be indicative of developing hypertension. By early 

detection development of complications can be avoided. 

Limitation of the study is that the data for the study was 

obtained from a medical camp. The number of subjects 

attended the camp in early decade and last decade is much 

less so that there is variation in the prevalence of 

hypertension and prehypertension than expected. 

 

CONCLUSION 

The prevalence of hypertension in a Keralite population is 

13.9% while that of prehypertension is 26.8%. The e-GFR is 

found to be decreased in a population of hypertensives and 

prehypertensives. The mean e-GFR of normal subjects is 

found to be 63.69 ml/min while that of hypertensives and 

prehypertensives is found to be 57.56 ml/min. 
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