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ABSTRACT  
Aim: A comparative study of effect of body mass index on blood pressure level in obese and non-obese individuals. 
Material & methods: The subjects were given an explanation of the goal of the research as well as the procedure. After 
receiving informed permission, body mass index and blood pressure measurements were measured. These parameters were 
systolic blood pressure, diastolic blood pressure, pulse pressure, and mean arterial blood pressure (MAP). Results: The 
mean value of both systolic and diastolic blood pressure was shown to be statistically substantially higher in patients who 
were overweight or obese compared to those whose weight was considered normal. Conclusion: As compared with patients 
who were not fat, those who were obese had higher mean values for the various blood pressure metrics. In this particular 
investigation, a number of different blood pressure indicators and body mass index were shown to have a substantial positive 

link with one another. The findings of this investigation led the researchers to the conclusion that participants who were fat 
had a greater chance of developing hypertension. 
Keywords: BMI, SBP, DBP, MAP 
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INTRODUCTION  

One of the most significant issues affecting people's 

health all around the globe is obesity. 1 It is a 

significant independent risk factor for chronic 

illnesses including cardiovascular disease and diabetes 

mellitus, and it is linked with high morbidity and 

death rates. Obesity is a substantial risk factor for 
these diseases. 2 According to the World Health 

Organization (WHO), up to twenty percent of the 

population in developed countries may be affected by 

obesity-associated hypertension. This condition may 

account for seventy-eight percent of essential 

hypertension in males and sixty-five percent of 

essential hypertension in females, respectively. 3,4 The 

World Health Organization (WHO)4 found that one in 

six persons are obese and that one in three adults had 

high blood pressure (BP), with the greatest incidence 

being documented in Africa. Weight problems and 

high blood pressure are two of the avoidable risk 
factors for cardiovascular disease that place a 

significant financial burden on society, especially in 

less developed nations. 5 The asymptomatic nature of 

hypertension, which has been referred to as a "silent 

killer," makes it one of the 10 largest contributors to 

the global burden of illness. It is also the most 

significant risk factor for death globally. According to 

the findings of many studies, hypertension is the cause 

of death for around nine million individuals every 
year. Many earlier research have shown the 

prevalence of hypertension in Africa. Formerly 

thought to be a condition associated with wealth, 

hypertension is increasingly seen among economically 

disadvantaged populations. The disease of 

hypertension places a significant burden on South 

Africa. There are around 6.2 million hypertensive 

people living in South Africa, with 3.2 million having 

blood pressure that is higher than 160 mmHg. 6 

Several studies have pointed to a direct connection 

between an increase in blood pressure and a rise in 

weight.5,7 It has been shown that those who are obese 
have a probability of developing hypertension that is 

three and a half times higher than average, and that an 
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increase in adipose tissue storage is responsible for 

sixty percent of all cases of hypertension. 2 According 

to the findings of the National Health and Nutrition 

Examination Survey conducted in 2004, the 

prevalence of hypertension was found to be 42.5% 
among obese individuals who had a body mass index 

(BMI) of more than 30 kg/m2, whereas the prevalence 

was only 15.3% among individuals who were lean. 8 

Another genetic element that leads to the rise in blood 

pressure levels in persons who are obese is the 

distribution of visceral fat. In addition, environmental 

and behavioural factors, such as the consumption of 

alcohol, the smoking of cigarettes, the timing of the 

onset of childhood obesity, changes in daily lifestyle 

habits, and alterations in lipid profiles may be 

implicated in the distribution of visceral fat and 

increased BP values. According to the findings of the 
vast majority of research, the amount of fat that is 

positioned more centrally in the body is a more 

important factor in the raising of blood pressure in 

both men and women. 9 Researchers in Ghana found a 

positive link between the body mass index (BMI) and 

blood pressure (BP) in persons aged 30 to 50 years 

old. Employees in financial institutions and 

administrative offices, for example, are required to sit 

for long periods of time as part of their jobs, which 

makes them more likely to lead a sedentary lifestyle. 

White-collar jobs, in particular, are among the 
occupations most likely to involve sitting for extended 

periods of time. These people have a greater 

propensity to spend the bulk of their adult working 

life participating in less physical exercise outside of 

the hours that they are paid to work, which makes 

them more prone to obesity and illnesses. According 

to the findings of a research conducted in India, the 

prevalence of hypertension among workers was much 

greater than that of the general population of the 

nation, and this correlation was shown to be more 

favourable. 10 

 

MATERIAL & METHODS  

The study was a hospital based cross sectional study 

conducted at Department of Medicine, Government 

Medical College and Associated Hospital, Rajouri, 

J&K, India. Total 300 subjects were recruited 

according to simple random sampling method and 

selection criteria.  

 

INCLUSION CRITERIA  

Both male and female subjects who are willing to 

participate in study, having Body Mass Index (BMI) > 
18.5 kg/m2 , Age more than 20 years.  

 

EXCLUSION CRITERIA  

Those who are known to have cases of obesity as a 

result of hypothyroidism, Cushing syndrome, 

hypothalamic illness, or pregnancy. Individuals who 

are suffering from conditions such as congestive heart 

failure, renal failure, or cirrhosis with ascitis. Those 
who were overweight and using medications that 

reduced their cholesterol levels or altered their lipid 

metabolism were also disqualified. 

 

METHODOLOGY  

The subjects were given an explanation of the goal of 

the research as well as the procedure. After receiving 

informed permission, body mass index and blood 

pressure measurements were measured. These 

parameters were systolic blood pressure, diastolic 

blood pressure, pulse pressure, and mean arterial 

blood pressure (MAP). The formula that was used to 
calculate BMI was body weight in kilogrammes 

divided by height in metres squared. Once the patient 

had rested for five to ten minutes, their blood pressure 

was taken while they were seated with their hands 

propped up on the exam table and their cubital fossa 

supported at the level of their heart. It was measured 

three times, each time separated by five minutes, for 

every participant, and the average of these three 

readings was utilised for the statistical analysis. It was 

ensured that each participant had not had any food or 

drink of any type in the preceding half an hour before 
their blood pressure was measured. This includes 

coffee, tea, water, and any other beverage. 

According to the subjects' body mass index (BMI), 

the subjects were separated into three groups: Group I 

consisted of subjects with a weight that was normal 

(between 18.5 and 24.9 kg/m2), Group II contained 

subjects who were overweight (between 25 and 29.9 

kg/m2), and Group III contained subjects who were 

obese (30 or more kg/m2). Group III: Obesity 

(defined as having a body mass index of above 30). 

The programme known as GraphPad Prism was used 

in order to carry out the statistical analysis. The values 
were presented using a mean and standard deviation 

format. The unpaired student's t-test was used in order 

to analyse the significance of the mean differences. 

Pearson In order to examine the degree of connection 

between the parameters, the correlation coefficient, or 

r, was computed. A p value of less than 0.05 was 

considered to indicate statistical significance. 

 

RESULTS 
The study was carried out on 300 subjects, out of 

which 150 were males and 150 were females. The 
subjects were divided into three groups according to 

their body mass index and each group contains 100 

subjects.  

 

Table 1: Age and gender of the participants  

Gender Number Percentage 

Male 150 50 

Female 150 50 

Age   



International Journal of  Life Sciences Biotechnology and Pharma Research Vol. 12, No. 1, Jan- March 2023           ISSN:   2250-3137 

29 
©2023Int. J. LifeSci. Biotechnol.Pharma.Res. 

below 25 80 26.67 

25-35 140 46.67 

35-45 45 15 

Above  45 35 11.67 

 

Table-2 shows mean value of age and BMI.  

Table-2: Mean Value of Age and BMI 

Group Age (years) BMI (kg/m2) 

Mean ± SD Mean ± SD 

I 39.01 4.36 23.96 1.36 

II 42.63 4.96 26.66 1.89 

III 45.69 3.66 33.11 1.99 

 

Table-3 shows mean value of blood pressure parameters which suggested that all the blood pressure parameters 

were elevated in Gr-III as compared to Gr-I & II.  

Table-3: Mean Value of Blood Pressure Parameters 

Parameters Group I Group II Group III 

Mean ± SD Mean ± SD Mean ± SD 

SBP 120.33 3.69 127.01 3.67 135.08 6.66 

DBP 79.01 2.87 82.09 2.22 86.44 4.38 

PP 41.69 2.91 45.11 3.18 49.27 4.22 

MAP 91.98 3.64 97.06 4.44 103.07 5.39 

 

Table-4 shows comparison of blood pressure parameters between nonobese (Gr-I+II) and obese subjects (Gr-

III).  

Table-4: Comparison between non-obese subjects and obese subjects 

Parameters Non obese (Group I+II) Obese (Group III) t-test p value 

SBP 123.07 135.14 4.69 < 0.0001 

DBP 80.64 86.14 4.89 < 0.0001 

PP 43.11 49.06 4.63 < 0.0001 

MAP 95.22 103.01 4.74 < 0.0001 

 

Table-5 shows correlation coefficient between blood pressure and BMI. As per table-6, blood pressure was 

positively correlated with BMI. 

Table-5: Correlation coefficient between blood pressure and BMI 

Blood pressure 

parameters 

Correlation 

Coefficient (r) 

p 95% Confidence 

Interval for r 

SBP 0.61 < 0.0001 0.47 – 0.72 

DBP 0.67 < 0.0001 0.43 – 0.69 

PP 0.69 < 0.0001 0.41 – 0.68 

MAP 0.69 < 0.0001 0.46 – 0.71 

The mean value of systolic and diastolic blood pressure is significantly higher in overweight and obese subjects 

than in normal weight subjects. 

 

DISCUSSION  
A big issue affecting people's health all throughout the 

globe is obesity. The prevalence of obesity is steadily 

increasing across the board in each and every nation 

on the face of the planet; hence, the accompanying 

rates of sickness and death, as well as the financial 

and medical burdens, are anticipated to continue their 

upward trend. The bulk of these consequences are 

brought on by co-morbid illnesses, the most common 

of which are coronary artery disease, hypertension, 

type 2 diabetes mellitus, respiratory disorders, and 

dyslipidemia. According to the World Health 

Organization (WHO), overweight and obesity have 
reached such epidemic proportions in the world's 

population that they are beginning to take the place of 

more conventional threats to public health, such as 
malnutrition and infectious illnesses. 11 In 2008, the 

proportion of persons aged 25 and over who were 

diagnosed with high blood pressure (HBP) was close 

to forty percent worldwide. According to the World 

Health Organization (WHO), the proportion of people 

living with high blood pressure was greatest in Africa 

(46%) among both sexes. 12 According to research 

conducted in Ghana's metropolitan areas in the year 

2003, the prevalence of hypertension was determined 

to be 28.3% in the Greater Accra Area and 28.7% in 

the Ashanti Region. The body mass index, often 

known as BMI, is a scale that is used to assess the 
weight of a human body in relation to the height of the 

individual. This scale is determined by dividing the 
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weight in kilogrammes by the square of the height in 

metres. 13 

In the current investigation, the mean value of both 

systolic and diastolic blood pressure was shown to be 

statistically substantially higher in patients who were 
overweight or obese compared to those whose weight 

was considered normal. Similar research carried out 

by Renu Lohitashwa et al.,14 on first-year medical and 

dental students of the age group 17–20 years old who 

were enrolled at J. N. Medical College, Belgaum in 

the academic years 2008– 09 and 2009–10 found 

significantly higher mean values of systolic and 

diastolic blood pressure in overweight and obese 

students in comparison to normal weight students. 

This research was comparable to the present study. 

Enhanced sympathetic tone, activation of the renin-

angiotensin system (RAS), hyperinsulinemia, 
structural changes in the kidney, and elaboration of 

adipokines (hormones produced in fat itself) such as 

leptin are generally thought to be responsible for the 

alterations in the pressure-natriuresis curve that are 

associated with obesity. 15 

 

CONCLUSION 

As compared with patients who were not fat, those 

who were obese had higher mean values for the 

various blood pressure metrics. In this particular 

investigation, a number of different blood pressure 
indicators and body mass index were shown to have a 

substantial positive link with one another. The 

findings of this investigation led the researchers to the 

conclusion that participants who were fat had a 

greater chance of developing hypertension. 
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