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ARTICLE INFO                                      ABSTRACT                                    

 
 
 

 
 
 

 

Blood pressure changes in relation to sex, height and weight of rural Indian population of the age 
ranges from 19 years to above 60 years is reported here. No significant relationship is observed in 
between systolic or diastolic blood pressure (SBP or DBP) and other parameters viz. height and 
weight in both sexes. 
In the early age group (19 to 29 years), both SBP and DBP are same but in older age group (above 
60 years) males has higher blood pressure compared to female. Change in SBP is more pronounced 
compared to DBP in both sexes. These variations are markedly regulated by different hormones as 
observed by several workers. 
In the present study only 16% population is affected by hypertension of which 22% were females. 
Average SBP and DBP of these individuals are 163.75 and 87.5 mm of Hg respectively. 
Vegetarian dietary habit, physical activity, normal salt intake and without obesity or previous history 
of hypertension are the key controlling factors in the maintenance of normal blood pressure of rural 
Indian individuals.      
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 
 
 
 
 

 
 

 
 

 
 
 

 
 

 
 

 
  
 
 
 

INTRODUCTION 
 

Several studies from different countries   have reported age 
associated changes in both systolic and diastolic blood 
pressure. These changes seem to be different in male and 
female subjects (Boe et al, 1957; McDonough et al, 1964; 
Johnson et al,1965; Eilertsen and Humerfelt,1968; Miall and 
Chinn,1973; Kannel and Gordon,1978; Stamler et al,1978; 
Svardsudd and Tibblin, 1980; Amery et al,1981; Waldron et 
al,1982). The majority of these studies had been performed on 
age groups below 60 to 65 years of age (Boe J, 1957; Amery et 
al,1981;Landhal and Steen,1981) or children (Chukwujekwu et 
al,2014). 
 

In modern societies both systolic and diastolic blood pressure 
tended to increase with age and in addition to it a sex effect on 
blood pressure has been observed (Kotchen et al. 1980). 
 

Blood pressure is also related to weight, weight change and 
maturation (Kotchen et al. 1980). Overweight is an 
increasingly prevalent condition throughout the world and it is 
also a risk factor for hypertension (Chobanian et al.2003). Most 
of the studies had been done on developed countries among 
urban people. But practically there is no report on blood 
pressure study on rural population of India. Hence we urgently 

need to study the blood pressure scenario among rural 
population of West Bengal, India. 
 

The aim of this report is to describe blood pressure changes 
among rural population at the age ranges from 19 to more than 
60 years and their relationship with sex, height and weight. 
 

MATERIALS AND METHODS 
 

1. Study area and population: The study was conducted 
in the rural areas of Rampurhat subdivision. Total 200 
individuals contributing 62% males and 38% females 
of different age group were studied. 

2. Instruments for data collection: The materials used 
for the study include – Measuring tape, weighing 
scale, sphygmomanometer and stethoscope. 

3. Parameters: The following parameters were 
determined and recorded – age, sex, weight, height, 
systolic blood pressure and diastolic blood pressure. 

 

Weight of each individual was taken by weighing machine. The 
height of an individual was measured with the individual 
standing erect heels together, chin up and a horizontal rule was 
made to rest on the head and the height was read off from a 
meter tape placed on a flat surface and against the wall. 
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Blood pressure was measured on the left arm by 
sphygmomanometer in resting condition. Two readings were 
taken in 10 minutes apart and the average of the two was 
considered for calculation. 
 

Data analysis: Descriptive statistic of mean and standard 
deviation were used to examine the data. Least
(regression analysis) was applied to find out correlation of 
different parameters viz. weight, height and sex with systolic 
blood pressure and diastolic blood pressure. 
 

RESULT 
 

Weight related systolic blood pressure (SBP
blood pressure (DBP) of different age group in both sexes are 
not significant. Moreover in the age group 19 to 40 years, 
negative correlation exists in both systolic blood pressure and 
diastolic blood pressure in all the males (`Y=
r2= 0.0492 for SBP and Y= -0.1135X + 79.97, r
DBP). 
 

Systolic blood pressure and diastolic blood pressure when 
plotted against height all the values indicate no significant 
relationship. 
 

Table I Mean systolic and diastolic blood pressure in five age 
groups of male and female individuals.

 

Age group 
Mean ± SD 

Male 
SBP DBP SBP

19 to 29 120.44 ± 9.43 74.338 ± 11.10 120±23.09
30 to 40 129.52 ± 22.38 73.33 ±  11.68 126.08 ± 16.34
41 to 51 132.64 ± 20.91 78.04 ± 9.29 134.11 ± 16.97
52 to 62 134.8 ± 19 75.8 ± 12.97 128.4 ± 
63 above 137.12 ± 20 78.68 ± 9.78 129.8 ± 14.01

 

Mean systolic blood pressure of five age groups when 
compared, in the first age group (19 to 29 years of age
difference is observed in both male and female and they 
normal systolic blood pressure i.e. 120 mm of Hg (Table
is interesting to note that in all age groups the average diastolic 
blood pressure is less than 80 mm of mercury (Table
Moreover both in male and female diastolic blood pressure are 
almost equal in the first age group. In the next age groups, i.e. 
2nd and 3rd the pictures are reverse related to systolic blood 
pressure. Here diastolic blood pressure in 2nd

higher in female whereas, in the 3rd group diastolic blood 
pressure is 3 mm higher in male, but the trend in older age 
groups i.e. 50 onwards males always have higher diastolic 
blood pressure than female which is also true in case of systolic 
blood pressure. 
 

From Table I, a trend in increase of systolic blood pressure
observed among five age group but in case of diastolic blood 
pressure, the values of diastolic blood pressure in different age 
groups are fluctuating, though older males have higher diastolic 
blood pressure and middle aged females (40 to 50 years of ag
have higher diastolic blood pressure. 
 

Regression analysis of all age groups considering systolic 
blood pressure and diastolic blood pressure of both sexes are 
presented in Figs. 1, 2, 3 and 4. These show that only systolic 
blood pressure in male varies significantly with age.
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Fig 1 Regression of systolic blood pressure on age of male individuals (Y= 
0.3523X + 116.0, r

 Fig 2 Regression of diastolic blood pressure on age of male individuals (Y= 
0.0724X + 71.62, r

Fig 3 Regression of systolic blood pressure on age of female individuals (Y= 
0.2926X = 113.4, r

Fig 4 Regression of diastolic blood pressure on age of female individuals (Y= 
0.1070X + 68.07, r
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Regression of systolic blood pressure on age of male individuals (Y= 

0.3523X + 116.0, r2= 0.0513). 

 
Regression of diastolic blood pressure on age of male individuals (Y= 

0.0724X + 71.62, r2=0 .0082). 

 

Regression of systolic blood pressure on age of female individuals (Y= 
0.2926X = 113.4, r2= 0.0403). 

 
Regression of diastolic blood pressure on age of female individuals (Y= 

0.1070X + 68.07, r2 =0.0122) 
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Of the total population studied only 32 individuals (16%) have 
higher systolic blood pressure and only in three cases diastolic 
blood pressure is 100 mm of Hg. Mean systolic blood pressure 
and diastolic blood pressure of these individuals are 163.75 mm 
of Hg and 87.5 mm of Hg respectively. In this group, 
percentage of males and females are 78 and 22 respectively and 
all the individuals are above 45 years of age except four 
individuals (24, 28, 34, and 38 years of age). Weights of these 
individuals are not so high, ranges from 35 kg (age 94 years) to 
70 kg(age 50 years) (Table II) 
 

Table II Values of SBP and DBP in 32 hypertension patients 
belonging to different age and height in both sexes 

 

Age   
(year) 

Sex Height 
(cm) 

Weight 
(kg) 

SBP DBP 

34 M 147 39 180 90 
38 M 152 49 180 80 
48 M 165 60 180 80 
46 M 168 58 160 90 
52 M 152 60 170 90 
64 M 168 64 180 80 
50 F 163 54 170 90 
45 M 160 52 160 90 
28 F 160 58 170 90 
62 M 163 60 180 90 
62 F 157 50 170 90 
54 M 157 65 160 90 
52 F 165 62 160 70 
55 M 160 50 160 80 
51 M 165 49 150 90 
50 M 147 70 180 80 
46 M 145 62 150 90 
52 M 157 58 160 90 
68 M 163 54 180 80 
60 M 165 50 170 90 
75 M 165 46 160 80 
36 F 160 52 150 90 
53 M 168 67 150 90 
62 F 152 65 160 100 
76 F 163 62 150 100 
62 M 165 47 150 90 
63 M 168 67 150 90 
57 M 170 65 160 100 
48 M 117 49 150 90 
82 M 175 48 180 90 
70 M 163 39 160 80 
94 M 132 35 150 80 

 

DISCUSSION 
 

Previous studies on  age related changes in blood pressure 
produced numerous data and inconclusive results (Boe et 
al,1957; McDonough et al,1964; Johnson et al,1965; Eilertsen 
and Humerfelt,1968; Miall and Chinn,1973; Kannel and 
Gordon,1978; Stamler et al,1978; Svardsudd and Tibblin, 
1980; Amery et al,1981; Waldron et al,1982). To a great 
extent, the discrepancies are due to variation in population 
sampling procedures and the samples investigated, to 
differences in longevity, food habit as found in the population 
of developed and developing countries, and to cultural and 
environmental differences. 
            

The reason for fluctuations of blood pressure in relation to sex 
is due to two major factors like hormonal changes and 
difference in salt and water content of the body of both sexes. 
Maranon and Reckelhoff (2013) hypothesise that blood 
pressure modulation is multifactorial and sex chromosome and 
sex steroids probably regulate those many factors that control 
blood pressure. Our observation also confirms this hypothesis. 
 

To define normal or elevated blood pressure in children it has 
been suggested that blood pressure be related to height or 
weight rather than to chronologic age (Voors et al,1978; Harlan 
et al,1979; Cornoni- Huntley et al, 1979). But in the present 
study, no significant correlations have been observed in 
between blood pressure and height or weight. This can be 
explained that after adolescent, there is no significant variable 
change either in height or weight within a particular age group. 
Weight in a particular age group is not widely varied hence 
systolic blood pressure and diastolic blood pressure yields no 
significant correlation. This is also true in case of height. There 
is a positive relationship between overweight or obesity and 
blood pressure and risk for hypertension. Hubert et al (1983) 
and Stamler et al (1978) noted an odd ratio for hypertension of 
obese relative in younger and older individuals. As in the 
present study all the subjects are not obese, hence the 
relationship of hypertension and obesity is not accepted here. 
 

Landhal et al (1986) reported that age related increase in 
systolic blood pressure was less pronounced in men, resulting 
in a higher (about 10 mm Hg) mean systolic blood pressure in 
women than in men after 60 years of age. They also reported 
that mean diastolic blood pressure in women also increased 
with age up to 70 years, but in men no change in diastolic 
blood pressure between 50 and 70 years of age in Swedish 
population. In the present study age related increase in systolic 
blood pressure is pronounced in men (almost 17 mm of Hg 
more in older individuals) resulting reverse picture i.e. men 
have higher systolic blood pressure than women (about 8 mm 
of Hg). 
 

Recent studies have shown a less pronounced blood pressure 
increase after age of 50 years in women who are 
postmenopausal than in woman who still menstruate 
(Lindquist,1982). Present study also substantiates the 
hypothesis. Here the increase of mean systolic blood pressure 
in female is only 1 mm of Hg. 
 

Kotchen et al (1982) observed that both systolic and diastolic 
blood pressure tended to increase with age and also observed 
sex effect on blood pressure. They observed higher systolic 
blood pressure in males than that of females between 16 and 40 
years of age, in rural Kentucky community. Similar age sex 
difference have been observed in other population also 
(Johnson et al, 1965). In Indian population also, this tendency 
is proved to be true. 
           

In men, previous studies in different countries (Boe et al, 1957; 
McDonough et al,1964; Johnson et al,1965; Eilertsen and 
Humerfelt,1968; Miall and Chinn,1973; Kannel and 
Gordon,1978; Stamler et al,1978; Svardsudd and Tibblin, 
1980; Amery et al,1981; Waldron et al,1982) have shown an 
age related increase of blood pressure. The present findings are 
also in consistent with the observation of other workers. Men 
typically have higher blood pressure. The sexual dimorphism 
with blood pressure begins at puberty and persists through 
adult stages (Himmelmann et al.1994; Harshfield et al, 1994; 
Stamler et al,1976). In the present study this sex difference in 
blood pressure is also prominent both in case of systolic 
pressure and diastolic pressure. 
 

Premenopausal women typically have lower blood pressure 
than age-matched men (Yanes and Reckelhoff, 2011). The 
NHANES (National Health and Nutrition Examination Survey) 



Sourav Ganguly., Blood Pressure Profile in Rural Population of West Bengal, India 
 

25796 | P a g e  

III and IV studies showed that the prevalence of hypertension 
was greater in women of 60 years of age and older than men, 
regardless of ethnicity (Burl et al, 1995). In the present study 
post menopausal blood pressure is also low in women. 
             

Wiinber et al (1995) studied blood pressure level in Danish 
men and women of aged 20 to 79 years and found that blood 
pressure increased with aging in both men and women but that, 
men had higher mean blood pressure by approximately 6 to 10 
mm of Hg than did women. Khoury et al (1992) performed 
blood pressure monitoring in 131 men and women and found 
that men had higher blood pressure than did women. Findings 
were similar in a meta-analysis study performed by Staessen et 
al (1990). Reckelhoff (2001) in his review in gender difference 
in the regulation of blood pressure reported that blood pressure 
is higher in men than in women at similar age. All the 
observations are in concurrence with the present study also. 
              

The findings of high blood pressure in men in the present study 
can be explained physiologically by the findings of several 
workers. Venegas-Pont et al (2010) reported that when placed 
on a high salt diet, the males reported with a further increase in 
blood pressure, whereas, females did not in case of mice. 
Androgens could promote hypertension by their effects and 
directly stimulates sodium reabsorption via the proximal 
tubules of the kidney. 
             

Hypertension defined as a systolic blood pressure in excess of 
140 mm of Hg and a diastolic pressure higher than 90 mm of 
Hg. But here in hypertension patients though average systolic 
blood pressure is 163.75 mm of Hg, mean diastolic blood 
pressure is 87.5 mm of Hg which are not in accordance with 
the definition of hypertension. Anastos et al (1991) observed 
that the incidence of uncontrolled hypertension is also greater 
in men than in women. This report is also in concurrence with 
the present observation. Prevalence of hypertension is also 
higher in men until after menopause in women when the 
prevalence of hypertension is higher in women than age 
matched men (Yanes and Reckelhoff, 2011). This finding is 
also true for the present study as only one fifth of the women 
population is affected of the total hypertension population. 
             

Numerous dietary components have been identified as 
potentially impacting blood pressure, most notably sodium 
intake. But increased fruit and vegetable consumption is clearly 
pertinent as are numerous other macro and micro nutrients 
(Appel et al, 1997).Vegetarian diets are widely associated with 
low blood pressure level (Sacks et al, 1974). Physical activity, 
likewise, is associated with decrease in blood pressure level. 
The result is a situation in which it is not predictable to sort out 
independent causal effect. The argument then might emerged 
as to whether dietary or physical activity is a more desirable 
target for blood pressure control. Adoption of entire package of 
lifestyle changes, appropriate eating, physical activity and 
attention to weight management yields the greatest likelihood 
of success (Elmer et al,2006;  He et al, 2000;  Svetkey et al, 
2008; Dornfield et al,1985; Reisen and Forhlich,1982; Davis et 
al,1993; Sjostrom et al, 2000; Sjostrom et al, 2001; Jeffery et 
al,2000; Kassirer and Angell, 1998; Wing and Phelan, 2005; 
Hypertension Prevention Trial Research Group, 1990; National 
Institutes of Health Technology Assessment Conference Panel, 
1993; Institute of Medicine, 1995 ). 
 

CONCLUSION 
 

In the present study blood pressure changes follows the general 
rule of the aging process and sex. Considering all the 
observations of previous workers along with the present study, 
it can be concluded that maintenance of normal blood pressure 
in the rural population is controlled by the following factors:   
 

1. No previous history of hypertension. 
2. No obesity or overweight. 
3. Dietary habit: mostly vegetarian. 
4. Normal salt intake. 
5. Engaged to different types of physical activities. 
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