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INTRODUCTION 

Overweight and obesity are the most prevalent nutritional 
disorders in developed and developing countries due to 

rapid urbanization. Obesity itself is not an acutely lethal 

disease, but is a significant risk factor associated with a 

range of serious non-communicable diseases. Obesity is a 

major risk factor responsible for increasing prevalence of 

diabetes mellitus, hypertension, CVD, cancer and lipid 

disorders (Saboo et al., 2016). Body mass index (BMI) is 

promulgated by the World Health Organization (WHO) as 

the most useful epidemiological measure of obesity. It is 

nevertheless a crude index that does not take into account 

the distribution of body fat, resulting in variability in 
different individuals and populations (WHO, 2002). Waist 

circumference, waist-hip ratio (WHR) and waist-height 

ratio (WHtR) are commonly used to predict the risk of 

obesity related morbidity and mortality as they account for 

regional abdominal adiposity (Henrike et al., 2014). 

 

Confounding factors that affect blood pressure (BP) 

elevation seems to be age, sex, body mass index, 

socioeconomic status and eating habits (Miyaki et al., 

2013; Sorof et al., 2014). Research reports ascertained the 

importance of body weight in developing high blood 

pressure (Chukwunonso and Ejike, 2013). High blood 

pressure remains a leading risk factor for heart disease and 
stroke and a major cause of morbidity and mortality 

worldwide (Go et al., 2013).  Globally, prevalence of 

hypertension among adults was 40 percent in 2008 (WHO, 

2011), and ischemic heart disease and stroke were the first 

and third leading causes of premature death (Murray et al., 

2010). Hypertension is increasing rapidly in most low and 

middle income countries driven by diverse health 
transitions (Mohan et al., 2013). 

 

The relationship between BMI and BP has long been the 

subject of epidemiological research. Positive association 

BMI and BP have also been reported among Asian 

populations (Tandon et al., 2006).  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 (Srikanth 

et al., 2011).  

 
The findings of many studies have shown that the 

incidence and the prevalence of obesity in women is 

higher in many countries compared to men and 

surprisingly the ratio is higher by 10-15 percent in women 

than in men (Fouad et al., 2006). Number of studies 

revealed that the prevalence of obesity is higher in women 

compared to men and it’s associated with socioeconomical 

status and lifestyle (Ersoy et al., 2005; Tiwari et al., 2009; 

Dinsa et al., 2012; Leilei Pei et al., 2014). Therefore, 

present study is carried out to see the association between 

BMI and blood pressure among housewives in Tirupati 

town of Chittoor district, Andhra Pradesh. 

 

MATERIAL AND METHODS 

The material selected for the present study is housewives 

from Tirupati town of Chittoor district, Andhra Pradesh 

state. A total of 618 women in the age range of 20 to 

above 60 years are selected for the present study. The 
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objectives of the study have been explained before taking 

the written consent. The exclusion criteria include subjects 

with suffering from any chronic disease or pregnant/ 

lactating women. The protocol and consent forms are duly 

approved by Departmental Ethics Committee, Sri 

Venkateswara University, Tirupati, Andhra Pradesh. 
 

Subject’s demographics (age, education and income), are 

recorded. Socioeconomic status (SES) is assessed as per 

the procedure specified by Singh et al. (1997), and 

classified them into SES-I to SES-V (SES-I is the highest 

and SES-V is lowest class). Subject’s physical assessment 

included height, weight; waist & hip circumference are 

measured. Weight is recorded with the subject’s wearing 

light clothing without shoes. Height is measured and 

rounded off to the nearest centimeter, with the subject’s 

standing in erect posture. BMI is calculated as weight in 

kg divided by the height in meter square (kg/m2). Based 
on the BMI, subjects are categorized as normal weight 

(17.9-24.9 kg/m2), over weight (25.0-29.9 kg/m2) and 

obese (≥30.0 kg/m
2
).  

 

Waist girth is measured at the level of umbilicus with 

person breathing silently and hip girth measured at inter-

trochanteric girth while standing according to the method 

specified by Weiner and Lourie (1981). WHR is 

calculated as waist circumference/hip circumference and 

categorized the subjects into 0.7-0.79, 0.8-0.89, 0.9-0.99 

and >1. Blood pressure is recorded with 
sphygmomanometer as per the procedure of Rose et al. 

(1982). Systolic hypertension (≥140 mmHg) and Diastolic 

hypertension (≥90 mmHg) is calculated as per JNC VII 

(2004) committee recommendations. Statistical analysis is 

carried out by SPSS 16.0 version (SPSS, 2007) and p 

values are set at 0.05 as significant. Percentages are 

calculated for discontinuous variables. Descriptive 

statistics are provided for continuous variables and test of 

significant is seen with t-test. 

 

RESULTS 

In order to assess the association between body mass 
index and blood pressure levels in housewives of 

Tirupati town of Chittoor district, a total of 618 women 

are screened. Data on demographic profile of the study 

population is shown in table 1. On the whole 

normotensives are 513 and hypertensives are 105. In 

normotensives 32 percent of the sample fall in the age 

group of 20-29 years; 26 percent in 30-39 years; 21 

percent in 40-49 years; 13 percent in 50-59 years and 7 

percent in ≥60 years age groups; in hypertensives 8 

percent of the sample fall in the age group of 20-29 

years; 24 percent in 30-39 years; 28 percent in 40-49 
years; 23 percent in 50-59 years and 18 percent in ≥60 

years age groups. In normotensives illiteracy account for 

about 24 percent, primary education is noticed to an 

extent of 47 percent and higher education is 29 percent; 

in hypertensives illiteracy is about 37 percent, primary 

education is noticed to an extent of 49 percent and higher 

education is 14 percent. Regarding socioeconomic status, 

in normotensives SES-V is 17 percent, SES-IV is 26 

percent, SES-III is 35 percent and SES-II is 23 percent; 

whereas, in hypertensives SES-III is 33 percent, SES-II 

is 30 percent, SES-IV is 22 percent and SES-I is an 

extent of 15 percent. Regarding BMI, in normotensives 

58 percent are normal weight, 28 percent are overweight 

and obesity is 15 percent; in hypertensives 39 percent are 
obese, 32 percent are overweight and normal weight is 

29 percent.  

 

One way analysis of variance is applied to see the mean 

values of blood pressure and pulse rate according to 

categories of body mass index and the results are shown 

in table 2. A clear cut of increase is seen in systolic blood 

pressure, diastolic blood pressure and pulse rate from 

normal weight to obese (p<0.05) in hypertensives. Mean 

values for blood pressure and body mass index according 

to waist circumference are shown in table 3. In 

normotensives no significant association is seen in blood 
pressure while BMI exhibit a steady increase with 

increase in waist circumference. On the contrary, in 

hypertensives a gradual increase is seen in blood 

pressure and BMI with increase in waist circumference 

values (p<0.05).  

 

Mean values for blood pressure and body mass index 

according to hip circumference for normotensives and 

hypertensives are shown in table 4. In normotensives no 

significant association is seen in blood pressure while 

BMI exhibit a steady increase with increase in hip 
circumference. On the divergent, in hypertensives a 

gradual increase is seen in blood pressure and BMI with 

increase in hip circumference levels (p<0.05). Table 5 

shows the mean values for body mass index and waist 

hip ratio for normo and hypertensives. Hypertensives 

possess significant elevation in body mass index and 

waist hip ratio when compared to normotensives 

(p<0.05). 

 

DISCUSSION  
In the present study the association of body mass index 

with blood pressure is evaluated among the residential 
housewives of Tirupati town, Andhra Pradesh. 

Understanding the association between BMI and BP 

among different cohorts of women is worthy, as the 

women folk is subjected more of metabolic stress due to 

hormonal changes in the recent past.  Majority of the 

women in India are still confined to residential house 

wives only. This attitude has ample possibility for the 

accumulation of fat storage at different sites.  Prospective 

studies have clearly ascertained that an elevation in fat 

may have adverse effects on cardiovascular health 

problems.  However the extent of association between 
BMI and CHD risk factors varies from community to 

community and across different economic and activity 

patterns.  The overall findings of the current study 

reveals that adiposity markers like BMI and WHR are 

having strong positive correlation with blood pressure 

levels in the housewives with sedentary activity. Our 

findings are in good agreement with the other studies 
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conducted on different population groups (Turconi et al., 

2006; Atallah et al., 2007; Reddy et al., 2012).  

 

In the present sample, 17 percent of the women are 

classified as hypertensives. Simultaneously the 

prevalence of overweight and obesity is 28 percent and 
19 percent respectively. When the prevalence rate of 

hypertension visualized across BMI categories, almost 

40 percent of the women with obesity are developing 

hypertension against 14 percent in normotensives. This 

inference clearly demonstrates the magnitude of the 

effect exerted by BMI in developing hypertension. 

Several research outputs highlighted that angiotension 

converting enzyme inhibitors will be disrupted due to the 

accumulation of body mass. This hypothesis is 

applicable to the sample in the present study. Hence 

possible intervention to reduce body mass may have 

sizable effect on reducing the blood pressure (Thuridur et 

al., 2016). Our studies are strongly supported by 

literature (Melanie et al., 2009; Hasan et al., 2012).  

 
Recent advances in metabolic disorders highlight that 

waist circumference is a promising measure to 

understand the risk of CHD than overall obesity. Studies 

from our laboratory also highlighted this in different 

population groups (Reddy et al., 2012). A significant 

elevation in mean levels of both systolic and diastolic 

blood pressure is noticed when waist circumference 

increases.  Similar elevation in blood pressure is noticed 

when hip circumference and waist hip ratio increases. 

Overweight/obesity and increased WHR are associated 

with peripheral hyperinsulinaemia due to altered insulin 

metabolism, which is present in centrally obese subjects 

(Christian et al., 2013; Arshad et al., 2014). The authors 

further attributed that hyperinsulinaemia may exert 

adverse outcomes on angiotension converging enzymes, 

thus possible increase in blood pressure.  
 

In conclusion, results of the present study clearly show 

that an elevation in BMI and WHR are more likely to 

develop high blood pressure and thus cardiovascular risk. 

Hence promotion of measures that exhausts fat at 

different sites will be effective. As the present study is 

exploratory in nature further comparative studies throw 

more light on the phenomena of BMI and hypertension. 

 

ACKNOWLEDGEMENT 

E. Hareesha thanks the DST, New Delhi, for the 

financial support given under INSPIRE programme. 
Other authors thank the UGC, New Delhi, for the 

financial support given under CAS-I to the Dept. of 

Anthropology, Sri Venkateswara University, Tirupati. 

The authors express their gratitude to all the subjects 

who volunteered into the study and provided necessary 

information.  

 

Conflict of Interest 

None of the authors has a personal or financial conflict 

that has an interest in the subject of this Manuscript. 

 

Table 1: Demographic characters of the study population (618) 

Variable 
Normotensive (513) Hypertensive (105) 

No % No % 

Age groups (years) 

20-29 166 32.35 8 7.61 

30-39 134 26.12 25 23.81 

40-49 107 20.86 29 27.62 

50-59 68 13.26 24 22.86 

≥60 38 7.41 19 18.10 

Education 

Illiterate 122 23.78 39 37.14 

Primary Education 243 47.37 51 48.57 

Higher Education 148 28.85 15 14.29 

    SES 

SES-V 85 16.57 16 15.24 

SES-IV 132 25.73 23 21.90 

SES-III 179 34.89 35 33.33 

SES-II 117 22.81 31 29.53 

BMI 

Normal weight 296 57.70 30 28.57 

Overweight 142 27.68 34 32.38 

Obese 75 14.62 41 39.05 
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Table 2: Mean values for blood pressure and pulse rate in relation to BMI  

Variable BMI 
Normotensive (513) Hypertensive (105) 

Mean SD Mean SD 

Systolic Blood 
Pressure (mmHg) 

Normal weight 129.19 14.22 137.52 11.91 

Overweight 131.69 17.09 146.00 12.60 

Obese 134.37 12.09 156.29 9.42 

F-ratio 1.75 2.16* 

Diastolic Blood 

Pressure (mmHg) 

Normal weight 76.40 9.17 97.28 10.49 

Overweight 79.23 8.65 98.43 10.73 

Obese 80.24 9.16 100.73 10.80 

F-ratio 1.69 3.93* 

Pulse Rate 

Normal weight 84.27 11.31 87.04 13.14 

Overweight 88.45 11.47 90.93 9.88 

Obese 89.65 12.01 93.55 7.81 

F-ratio 1.85 4.94* 

                        *p<0.05 
 

Table 3: Mean values for blood pressure and body mass index according to Waist circumference 

Variable 
Waist Circumference 

(cm) 

Normotensive (513) Hypertensive (105) 

Mean SD Mean SD 

Systolic 
Blood 
Pressure 
(mmHg) 

70-79 120.65 17.65 149.40 10.78 

80-89 123.21 16.34 154.88 12.56 

90-99 124.88 12.07 156.73 11.28 

100-109 127.12 13.21 158.00 7.13 

110-119 - - 158.75 1.58 

F-ratio 1.36  2.09*  

Diastolic 
Blood 
Pressure 
(mmHg) 

70-79 75.14 8.29 97.08 13.82 

80-89 77.55 9.32 94.10 9.28 

90-99 80.04 8.53 100.06 12.59 

100-109 79.99 10.62 101.20 1.82 

110-119 - - 108.10 1.69 

F-ratio 1.76  3.96*  

Body Mass 

Index (kg/m2) 

70-79 20.17 1.38 20.48 1.23 

80-89 24.28 2.75 23.99 2.06 

90-99 29.58 3.19 29.47 2.51 

100-109 33.25 3.43 32.77 3.32 

110-119 - - 35.98 2.21 

F-ratio 3.66* 4.73*   

                        *p<0.05 
 

Table 4: Mean values for blood pressure and body mass index according to hip circumference  

         *p<0.05 

Variable 
Hip 

Circumference (cm) 

Normotensive (513) Hypertensive (105) 

Mean SD Mean SD 

Systolic Blood 

Pressure (mmHg) 

70-79 118.00 14.58 140.00 - 

80-89 119.12 15.64 150.11 10.78 

90-99 125.37 17.46 152.00 8.84 

100-109 125.92 13.15 154.38 14.00 

110-119 126.62 12.88 157.82 11.63 

120-129 128.36 8.18 158.00 7.07 

F-ratio 1.17 4.16* 

Diastolic Blood 

Pressure (mmHg) 

70-79 73.18 8.54 91.00 - 

80-89 75.31 9.11 92.33 14.51 

90-99 77.97 8.94 92.50 11.27 

100-109 77.07 8.48 98.72 9.37 

110-119 79.80 8.67 99.62 2.16 

120-129 80.87 7.21 100.00 0.7 

F-ratio 1.60 4.99* 

Body Mass Index 

(kg/m
2
) 

70-79 22.31 1.94 19.12 - 

80-89 21.83 2.09 22.11 1.55 

90-99 24.41 2.84 25.06 2.28 

100-109 28.02 3.09 28.04 3.29 

110-119 29.89 3.02 30s.70 1.43 

120-129 39.47 2.63 35.27 2.23 

F-ratio 4.18* 5.59* 
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Table 5: Mean values for body mass index and waist hip ratio for normotensive and hypertensive 

Variable Blood Pressure Mean SD t-value 

Body Mass Index 

(kg/m2) 

Normotensive 25.09 3.22 
2.99* 

Hypertensive 28.98 4.10 

Waist-Hip Ratio 
Normotensive 0.89 0.15 

3.03* 
Hypertensive 0.97 0.07 

                                         *p<0.05 
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