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Abstract: Hypertension is recognised as a major cause of morbidity and mortality throughout the world. The 

risk of cardiovascular diseases, like coronary heart disease, cerebrovascular accidents, etc., rise significantly 

with elevated blood pressure. Although features of such target organ damage are evident in adults, in children 

overt symptoms of target organ changes are often absent. 

Among 385 male subjects between 5-60 years of age, the prevalence of hypertension in subjects ≤ 18 years of 

age was 16%. Prevalence of overweight was 8%. In the adult group (> 18 years of age) prevalence of pre-

hypertension and hypertension were 40.2% and 12.4% respectively. The prevalence of obesity and overweight 

in this group was 24.5%. Out of them obesity was seen in 8.3%. The risk of prehypertension and hypertension 

was 5 times more in overweight and obese subjects compared to subjects with normal or lower than normal 

weight. There was a positive correlation between body weight and both systolic blood pressure (SBP) and 

diastolic blood pressure (DBP) [R = 0.82; p < 0.0001; extremely significant]. Waist circumference correlated 

extremely significantly with SBP [R = 0.85; p < 0.0001; extremely significant]. 

Hypertension and obesity may cause severe morbidity and mortality in men. So, both these parameters 

frequently should be investigated in children and adults. Prevention is only possible if treatment and awareness 

is started in children. We recommend any SBP above 120 mm of Hg or DBP above 80 mm of Hg in children is 

hypertension. 

Keywords: Hypertension, overweight, obesity, BMI, male   

------------------------------------------------------------------------------------------------------------------------- -------------- 

Date of Submission: 14-06-2018                                                                          Date Of Acceptance: 01-07-2018 

----------------------------------------------------------------------------------------------------------------------------- ---------- 

 

I. Introduction: 
Blood pressure is defined as the lateral pressure exerted by the flowing blood on the wall of the blood 

vessels. From an epidemiologic perspective, there is no obvious level of blood pressure that defines 

hypertension. However, hypertension may be defined clinically, as that level of blood pressure at which the 

institution of therapy reduces blood pressure-related morbidity and mortality
 [1]

.  

The cut-off values of blood pressure to define hypertension in adults is defined by JNC-7 and the 

recently published JNC-8 guidelines. In children and adolescents, hypertension generally is defined as systolic 

and/or diastolic blood pressure consistently >95th percentile for age, sex, and height 
[1]

. Hypertension in adults 

is defined conventionally as a sustained increase in blood pressure of ≥ 140/90 mm Hg, because beyond this 

limit, the risk of hypertension-related cardiovascular disease becomes high enough to merit medical attention 
[2]

.  

The risk of both fatal and nonfatal cardiovascular disease in adults is lowest with systolic blood pressures of 

<120 mm Hg and diastolic BP <80 mm Hg; these risks increase progressively with higher systolic and diastolic 

blood pressures 
[3

 

Elevated BP results from environmental factors, genetic factors, and interactions among these factors. 

The environmental factors that affect BP are diet, physical inactivity, toxins, and psychosocial factors
 [8, 9]

. 

Elevated blood pressure is a very common, consistent and independent risk factor for development of 

cardiovascular and renal disease
 [9]

. The risk of cardiovascular diseases, like coronary heart disease, 

cerebrovascular accidents, etc., rise significantly with elevated blood pressure 
[7, 8, 9, 10]

.                      

Currently, the definition of hypertension has undergone improved understanding with effective tackling 

of cardiovascular risk. The importance of target-organ damage is better appreciated. It is now known that every 

mm of Hg rise in blood pressure exerts deleterious effects on the vasculature of target organs. 

Obesity is a major controllable contributor to hypertension 
[11]

. Obesity is associated with increased 

morbidity, premature mortality and disability from cardiovascular disease, diabetes mellitus, malignancies and 

musculoskeletal disorders 
[12]

. It is likely that the harmful effect of obesity is mediated, at least partly, by the 

association between blood pressure and body weight 
[9]

.  
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Global obesity rates have increased steadily in both developed and developing countries over the past 

several decades. This poses a huge medical and economic burden to the society 
[8]

. Although obesity-associated 

morbidities occur more frequently in adults, significant consequences of obesity as well as the antecedents of 

adult disease are not uncommon in obese children and adolescents 
[10]

. 

 

II. Aims and Objectives: 
Anthropometric parameters correlate well with blood pressure and can provide an indirect measure of 

cardiovascular risk, including risk of hypertension 
[1, 6, 7, 8].

 The aim of this study was to assess the relationship 

between obesity and blood pressure in the rural population of West Bengal.  

 

III. Materials and Methods 
The subjects were selected after informed consent, at a rural health camp organised in Sundarban area of West 

Bengal, India. Altogether 385 male subjects aged between 5-70 years were included in the study.  

Exclusion Criteria: 
1. History of known cardiopulmonary disorders.. 

2. Presence of any congenital anomaly. 

3. Presence of known skeletal deformity.  

4. Patient on anti-hypertensive medications. 

 

Instruments Required: 
1. Mercury Sphygmomanometer (Dynosure DOCTOR DT Mercurial Sphygmomanometer, MODEL DT 11, 

made in Japan, imported by Dynamic Tracom Private Limited). 

2. Stethoscope (H. Mukherjee & Sons). 

3. Weighing Machine (Virgo Manual Weighing Scale-V-9811Bblue2). 

4. Stadiometer (Seca 213 Portable Stadiometer). 

 

Procedure: 

The height, weight, systolic blood pressure (SBP), diastolic blood pressure (DBP), waist circumference (WC), 

hip circumference (HC), mid-arm circumference (MAC), mid-thigh circumference (MTC) and Chest 

circumference of the participants were measured. Body mass index (BMI) was computed using height and 

weight.  

Height was measured in standing position using a stadiometer. Weight was measured using a weighing-scale 

(manufactured by Doctor Beli Ram & Sons). Blood pressure was measured from the left upper arm in sitting 

position using an aneroid sphygmomanometer after a period of rest for at least 10 minutes. The mean of two 

separate readings was recorded. 
[10, 11]

 

 

Source of finance:  

The study was funded by researchers. 

 

Statistical methods: 

The mean and standard deviation were calculated for each parameter. The prevalence of prehypertension, 

hypertension, overweight and obesity was calculated. The statistical correlation of hypertension, overweight and 

obesity with different anthropometric measurements was determined using Pearson's Correlation Coefficient 

using SPSS-20. 
[12]

 

 

IV. Observations and Results: 
The results are summarised in Tables 1 and 2.  

Table 1: Blood pressure and Anthropometric Measurements in male subjects aged 5-18 years: (n = 196) 
 AGE SBP DBP WEIGHT HEIGHT WAIST HIP MAC MTC CHEST BMI 

MEAN 11.4 96.8 63.4 26.0 136.1 59.1 67.9 18.5 32.0 64.2 14.0 

SD ±4.05 ±15.1 ±10.7 ±9.6 ±19.5 ±9.9 ±11.4 ±3.1 ±4.3 ±9.9 ±5.2 

 

Table 2: Blood pressure and Anthropometric Measurements in male subjects aged 18-70 years: (n = 189) 
 AGE SBP DBP WEIGHT HEIGHT WAIST HIP MAC MTC CHEST BMI 

MEAN 44.6 131.9 81.4 48.9 158.5 78.2 84.9 24.7 37.5 79.8 19.7 

SD ±17.1 ±16.3 ±7.8 ±10.8 ±5.7 ±10.1 ±9.4 ±2.8 ±3.7 ±8.0 ±4.8 

 

For this study, hypertension in children below 18 years was defined as blood pressure above 95
th
 

percentile with respect to age, sex and height. For adults, the normal blood pressure (SBP/DBP) was defined as 
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< 120/80 mm of Hg. Pre-hypertension was defined as SBP between 120 - 139 mm of Hg and/or DBP between 

80 - 89 mm of Hg. Hypertension was defined as SBP ≥ 140 mm of Hg and/or DBP ≥ 90 mm of Hg, as outlined 

by JNC-7 
[1]

.  

There was a progressive increase in systolic and diastolic blood pressure with age (R = 0.7). 

The prevalence of hypertension in subjects ≤ 18 years of age was 16%. Prevalence of overweight was 

8%. Obesity was not noted in this group. 

In the adult group (> 18 years of age) prevalence of pre-hypertension and hypertension were 40.2% and 

12.4% respectively. The prevalence of obesity and overweight in this group was 24.5%. Out of them obesity 

was seen in 8.3%. The risk of prehypertension and hypertension was 5 times more in overweight and obese 

subjects compared to subjects with normal or lower than normal weight. There was a positive correlation 

between body weight and systolic blood pressure (SBP) (R = 0.82; p < 0.0001; extremely significant). Waist 

circumference correlated extremely significantly with SBP (R = 0.85; p < 0.0001; extremely significant). 

 

V. Discussion: 
Overweight and obesity are considered to be an escalating epidemic in both developed and developing 

countries 
[13]

. The onset of obesity and cardiovascular disease is rooted in childhood and this calls for targeted 

interventions and health promotions in youth population 
[13]

. 

Body Mass Index (B.M.I) is the most widely used anthropometric tool for the clinical assessment of 

obesity. It is defined as weight in kilogram divided by the square of the height in meters (W/H
2
) 

[14]
. In this 

study, BMI < 18.5 kg/m
2
 was considered underweight, BMI within 18.5 - 24.9 kg/m

2
 was considered healthy 

weight, BMI within 25 - 29.9 kg/m
2
 was considered overweight and BMI ≥ 30 kg/m

2
 was categorised as obesity, 

in accordance to international standards 
[7]

.  However, for Asian countries, lower cut-off values have been 

suggested by a WHO expert consultation for the purpose of public health action. The proposed values were 23 

kg/m
2
 for overweight and 27.5 kg/m

2
 for obese 

[15]
.  

Although, a BMI of 25 has generally been considered as the upper limit of normal, individuals with 

BMI at around 20, which is within normal range, have been found to have increased morbidity and mortality 

risks 
[14]

. 

Both systolic and diastolic blood pressures show a graded relationship with the risk of cardiovascular 

disease. This risk is enhanced by coexistence of other risk factors like diabetes, smoking and dyslipidemia. 

Again, obesity bears a direct relationship with hypertension and dyslipidemia. Overweight individuals are an 

important target for intervention, because, it is they who ultimately become obese 
[14]

. 

Screening for high blood pressure at regular intervals in all age groups can help in early diagnosis and 

management of hypertension in our community. 

 

VI. Conclusion: 
Blood pressure is an extremely important indicator of cardiovascular health. In this study, we found greater 

systolic and diastolic blood pressures in overweight / obese individuals. This correlates well with the high 

cardiovascular risk posed by increased adiposity.  

 

References: 
[1]. Dan L. Longo, Anthony Fauci, Dennis Kasper, Stephen Hauser, J. Larry Jameson, Joseph Loscalzo (Editors). Hypertensive 

Vascular Disease, Harrison's Principles of Internal Medicine. 18th Edition. 2012; 1463–81 
[2]. Chobanian AV, Bakris GL, Black HR, Cushman WC, Green LA, Izzo JL Jr, Jones DW, Materson BJ, Oparil S, Wright JT Jr, 

Roccella EJ; Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure. National 

Heart, Lung, and Blood Institute; National High Blood Pressure Education Program Coordinating Committee. Hypertension. 
2003;42(6):1206-52 

[3]. James PA, Oparil S, Carter BL, Cushman WC, Dennison-Himmelfarb C, Handler J, Lackland DT, Lefevre ML, Mackenzie TD, 

Ogedegbe O, Smith SC Jr, Svetkey LP, Taler SJ, Townsend RR, Wright JT Jr, Narva AS, Ortiz E. Report From the Panel Members 
Appointed to the Eighth Joint National Committee (JNC 8): 2014 Evidence-Based Guideline for the Management of High Blood 

Pressure in Adults. JAMA. 2014; 311(5): 507-520 

[4]. Marc B. Lande. Systemic Hypertension. Nelson Textbook of Pediatrics. 19th Edition. 2011; 1639-1647  
[5]. Lawrence J. Appel, Michael W. Brands, Stephen R. Daniels, Njeri Karanja, Patricia J. Elmer and Frank M. Sacks. Dietary 

Approaches to Prevent and Treat Hypertension: A Scientific Statement From the American Heart Association. Hypertension. 2006; 

47:296-308 
[6]. Sonya Jagadesan, Ranjani Harish, Priya Miranda, Ranjit Unnikrishnan, 

Ranjit Mohan Anjana and Viswanathan Mohan. Prevalence of Overweight and Obesity Among School Children and Adolescents in 

Chennai. Ind Pediatr. 2014; 51: 544-549 

[7]. Robert J. Garrison, William B. Kannel, Joseph Stokes III, William P. Castelli. Incidence and precursors of hypertension in young 

adults: The Framingham offspring study. Preventive Medicine. 1987; 16(2): 235–251 

[8]. Thang Nguyen, David C.W. Lau. The Obesity Epidemic and Its Impact on Hypertension. Canadian Journal of Cardiology. 2012; 
28(3): 326–333 

[9]. Benjamin N. Chiang, Lawrence V. Perlman, and Frederick H. Epstein. Overweight and Hypertension. Circulation. 1969; 39: 403-

421 
[10]. William H. Dietz. Health Consequences of Obesity in Youth: Childhood Predictors of Adult Disease. Pediatrics 1998; 101: 518-525 



Study on Blood Pressure and Anthropometric Indices in Males at a Rural Site in Sunderban, West .. 

DOI: 10.9790/0853-1706150104                                          www.iosrjournals.org                                      4 | Page 

[11]. National Institutes of Health, National Heart, Lung, and Blood Institute: Clinical Guidelines on the Identification, Evaluation, and 

Treatment of Overweight and Obesity in Adults. U.S. Department of Health and Human Services, Public Health Service, 1998. 

[12]. http://www-01.ibm.com/software/analytics/spss/products/statistics 
[13]. George Bertsias, Ioannis Mammas, Manolis Linardakis and Anthony Kafatos. Overweight and Obesity in Relation to 

Cardiovascular Disease Risk factors among Medical Students in Crete, Greece. BMC Public Health 2003; 3:3  

[14]. Salil Kumar Mandal. New Anthropometric Indices as Determinants of Overweight and Predictors of Metabolic and Cardiovascular 
Disability in Women. Indian Medical Gazette. 2013; 397-405 

 

 

Julie Bhattacharya " Study on Blood Pressure and Anthropometric Indices in Males  at a Rural 

Site in Sunderban, West Bengal."IOSR Journal of Dental and Medical Sciences (IOSR-JDMS), 

vol. 17, no. 6, 2018, pp 01-04. 

 

 

 

 

 


