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Abstract 
Aim: The aim of the present study was to investigate the association of body mass index (BMI) measurements in 
adult hypertensive patients with normal weight and overweight including obesity. 
Methods: The study was carried out at Anugrah Narayan Magadh Medical College and Hospital, Gaya, Bihar, 
India. The study included 100 patients aged 32- 90 years of hypertension after taking well informed written 
consent. 
Results: The mean values for weight, height and BMI according to sex were comparable in the study. In men and 
women, the dominant class of BMI category was overweight. We found that hypertensive patients who have a 
normal weight or were underweight have normal/low blood pressure. Blood pressure was significantly higher in 
patients who are overweight or obese. 
Conclusion: The present study concluded the significant relations between body weight and blood pressure. The 
relationship between body weight and hypertension in our study were nor influenced by gender. This proves the 
importance of losing weight for hypertension subjects in order to improve the blood pressure control and reducing 
its complications. A modest weight 1oss, especially when maintain over time, significantly reduces the risk of 
complication associated with hypertension in overweight adults. 
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Introduction 

Obesity has reached pandemic proportions 
worldwide over the past five decades. [1] According 
to the World Health Organization, the global 
prevalence of adults with a body mass index (BMI) 
exceeding 23.9 kg/m2 increased by 27.5% from 
1980 to 2013, while children experienced a 
staggering 47.1% increase. [2,3] Extensive reports 
have linked high BMI to an elevated risk of various 
diseases, such as diabetes [4], cardiovascular disease 
[5], cancer [6] and musculoskeletal disorders [7], all 
of which adversely affect the overall quality of life. 
Notably, the incidence of hypertension all around 
the world was calculated as 25% within adult people 
in 2020, with projections indicating a rise to 29% by 
2025. [8] Moreover, it has been observed that 
obesity contributes to 60–70% of hypertension 
cases, with the obese population facing a 3–4 times 
higher risk than individuals with a normal weight. 
[9] 

A systematic review demonstrated that meeting 
higher numbers of ideal health metrics, including a 
normal BMI, was correlated with lower prevalence 
and incidence of both cardiovascular and non-
cardiovascular diseases. [10] The link between 
obesity and hypertension is complex, considering 
that obesity-related hypertension is closely 
associated with other diseases in the course of the 
obesity. In general, obesity, which is usually 
determined by BMI, is one the principal risk factors 
for hypertension [11] and the prevalence of 
hypertension increases with rising BMI. [12,13] 
However, BMI, as the most frequent anthropometric 
measure used, does not reflect body fat distribution, 
and there has recently been some doubt concerning 
it as a convenient indicator of high body weight and 
obesity. Similarly, there are concerns about its 
capability to predict the risk of hypertension and 
CVD. [14,15] 
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Obesity, its attendant health consequences and 
consequent health burden, is expected to reach 
epidemic proportions in developing countries like 
India. [16] An increase in the dimension of this 
problem has been reported in the high socio-
economic group in India. A study in Delhi revealed 
even higher prevalence (32-50%) of overweight 
(body mass index (BMI) >25) among adults 
belonging to high income group as compared with 
16.2-20% in those belonging to middle income 
group. [17] BMI, calculated as weight in kg/height 
in meters squared, is most widely used to estimate 
the prevalence of obesity or underweight within a 
population. The relationship between BMI and 
blood pressure has long been the subject of 
epidemiological research. Positive association of 
BMI and blood pressure has also been reported 
among Asian populations. India in a process of rapid 
economic development and modernization with 
changing life style factors has an increasing trend of 
hypertension especially among urban population. 
[16] 

The aim of the present study was to investigate the 
association of body mass index (BMI) 
measurements in adult hypertensive patients with 
normal weight and overweight including obesity. 

Materials and Methods 

The study was carried out at Department of 
Pharmacology, Anugrah Narayan Magadh Medical 
College and Hospital, Gaya, Bihar, India. We 
conducted a cross-sectional survey by questionnaire 
to first identify the weight status of patients and 
subsequently to assess the association of blood 
pressure with body weight. The study included 100 
patients aged 32- 90 years of hypertension after 
taking well informed written consent. The 
participants were chosen randomly. Each participant 
had to fill in a questionnaire about their weight. 

Inclusion and Exclusion Criteria 

We included hypertensive subjects who aged over 
30 years. We recruited only patients consulted in the 
hospital who accepted to participate in the study 
after receiving an explanation of its objectives. We 
excluded all hypertensive patients suffering from 
another disease or a complication of hypertension. 
We have included hypertensive subjects that were 
under treatment' but we excluded patients with 
resistant hypertension defined as blood pressure 
values which remained high despite the concomitant 

use of three antihypertensive drugs, according to the 
guidelines.8,9 None of the participants used any 
vitamins, mineral supplements or oral 
contraceptives. None of the females were pregnant 
or breastfeeding. 

Body Mass Index Measurements 

Measurement of body weight (in kilograms) was 
performed using an electronic balance' and height 
(in meters) was measured using a body stadiometer. 
BMI (kg/m2) was calculated by weight (in 
kilograms) divided by the square of height (in 
meters)' Adults were classified according to their 
BMI into two groups: normal weight (BMI: 18.5-
24.9 kg/m2) and overweight (BMI: 25.0-29.9 
kg/m2) including obese (BMI: >30 kg/m2). 

Blood Pressure Measurement 

Blood pressure measurements were made in the 
presence of the attending physician. We have 
performed three reading and considered the average 
of readings as the patient blood pressure. The 
measurements are expressed in millimeters of 
mercury (mm Hg). Normal blood pressure is defined 
as a systolic blood pressure between 120 and 139 
mmHg and/or diastolic blood pressure 80 to 89 
mmHg. Above these values, we could diagnose 
hypertension. 

After blood pressure measurement, a questionnaire 
was distributed to patients in order to learn about 
their socio- economic status, physical activity, as 
well as their usual daily food intake. We used a 24 h 
reminder to estimate dietary intake of the subjects 
surveyed. After collecting the data from our study, 
we opted for the division of the population into two 
groups according to BMI: Group 1: normal weight; 
Group 2: overweight and obesity. 

Statistical Analyses 

Data were expressed as mean±SD. We used 
Statistical package for social sciences (SPSS) 20.0 
for Windows for statistical analyses. A p<0.05 was 
considered statistically significant with a confidence 
interval of 90%. The student t-test was used to 
compare means of anthropometric measurement and 
blood parameters between groups and the Chi-
square test was used for comparing percentage 
values. 

Results 

 
Table 1: Mean values of weight, height and BMI 

BMI Men Women P value 
Mean±SD Mean±SD 

Weight (kg) 74.76±13.17 75.25±12.78 0.042 
Height (cm) 174.56± 3.16 163.67± 4.36 0.045 
BMI (kg/m2) 24.36 ±4.60 27.23±4.54 0.055 
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The mean values for weight, height and BMI according to sex were comparable in the study. 
 

Table 2: Blood pressure according to body weight 
 Men Women P value 
BP Systolic Diastolic Systolic Diastolic  
Underweight 121.00±08.00 71.00±07.00 - - 0.016 
Normal 134.00±15.75 82.00±04.64 127.33±16.56 82.19±11.19 0.64 
Overweight 153.00±07.73 79.00±09.00 139.71±16.64 89.72±12.38 0.034 
Obesity 137.00±07.00 83.00±08.00 135.35±12.39 89.21±12.18 0.016 

 
In men and women, the dominant class of BMI 
category was overweight. We found that 
hypertensive patients who have a normal weight or 
were underweight have normal/low blood pressure. 
Blood pressure was significantly higher in patients 
who are overweight or obese. 

Discussion 

Due to industrialization and urbanization, the 
standard of living continues to rise particularly in 
developing countries. This has led to weight gain 
and obesity, which are posing a threat to the health 
of citizens. Obesity is perhaps the most prevalent 
form of malnutrition in developing countries, both 
among adults and children. Studies have 
demonstrated that obesity is related to elevated 
systolic blood pressure (SBP) and diastolic blood 
pressure (DBP) elevation, dyslipidemia, diabetes, 
etc. [18-20] 

The mean values for weight, height and BMI 
according to sex were comparable in the study. In 
men and women, the dominant class of BMI 
category was overweight. We found that 
hypertensive patients who have a normal weight or 
were underweight have normal/low blood pressure. 
Blood pressure was significantly higher in patients 
who are overweight or obese. The frequency of 
poorly controlled blood pressure values was 
reported to be significantly greater in men. [21] 
Women are more often aware of their hypertension 
diagnosis than men. [22] This study showed that the 
rate of obese women is two times greater than that 
of men. Obesity is considered one of the most 
important cardiovascular risk factors that causes and 
maintains other risk factors such as hypertension. 
[23] Body weight is not only regarded as a risk factor 
for hypertension, but also a parameter that controls 
the health status of hypertensive patients, the 
progression of the disease and the treatment of the 
disease. 

Gender differences in blood pressure are detectable 
during adolescence and persist through adulthood. 
In all ethnic groups, men tend to have higher mean 
SBP and DBP than women, and through middle age, 
the prevalence of hypertension is higher among men 
than women. [24] Premenopausal women have 
quantitatively more lipoprotein lipase (LPL) and 
higher LPL activity in gluteal and femoral 
subcutaneous regions, which contain fat cells larger 

than those in men but these differences disappear 
after menopause. [25] Men show minimal regional 
variation in fat cell size or LPL activity. These 
differences may explain the tendency for 
premenopausal women to deposit fat preferentially 
in lower body fat depots. The higher level of 
intraabdominal tissue found in men compared with 
premenopausal women seems to explain, in part, the 
greater prevalence of dyslipidaemia and Chronic 
Heart Disease (CHD) in men than in premenopausal 
women. Cross-sectional and prospective 
epidemiological studies have shown that blood 
pressure and, worse still, hypertension increase 
significantly with higher body BMI and waist 
circumference (WC). [26] The rules for a healthy 
lifestyle and eating habits can sometimes be enough 
to normalize blood pressure and must always be 
available. These recommendations include: weight 
loss, aiming to maintain BMI below 23.5 kg/m2, or 
at least to obtain a reduction of 10% of initial weight; 
decreased consumption of salt, if possible less than 
6 gm/day, increased consumption of dietary fiber, 
especially with a diet rich in vegetables and fruits, 
and reduce that of fat, especially the saturated fats 
(thus, it was shown that a vegetarian diet reduces 
blood pressure by 5.2 mmHg in average); increasing 
potassium consumption; fight against well known 
hypertension risk factors (smoking, high cholesterol 
levels, diabetes, physical inactivity; use a low- dose 
estrogen pill). [27] The reduction in these risk 
factors is recommended to prevent and/or treat 
hypertension. [28] 

Conclusion 

The present study concluded the significant relations 
between body weight and blood pressure. The 
relationship between body weight and hypertension 
in our study were nor influenced by gender. This 
proves the importance of losing weight for 
hypertension subjects in order to improve the blood 
pressure control and reducing its complications. A 
modest weight 1oss, especially when maintain over 
time, significantly reduces the risk of complication 
associated with hypertension in overweight adults. 
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