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INTRODUCTION

In adults, several variables like age, weight,
height, body mass index, waist hip ratio and body
fat are related to blood pressure (Stamler et al.,
1975, 1978; Johnson et al., 1975; Siervogel et al.,
1982; Dyer and Elliott, 1989; Sandin et al., 1990;
Nirmla et al., 1993; Valdez et al., 1993; Sidhu and
Kumari, 1992; Vijayalakshmi et al., 1997; Babu et
al., 1998; Krishnaswamy and  Vijayalakshmi, 1998;
NFI 1999; Venkatramana et al., 2001, 2003; Bassuk
and Manson, 2006). Long-term prospective data
(WHO 2000; Pi-Sunyer, 1993) suggests that
obesity is an independent risk factor for hyper-
tension and cardiovascular morbidity and morta-
lity.  There is evidence that increased body weight
or obesity is predominantly due to an increase in
the amount of fat (Forbes, 1978). For this reason
it becomes vital to detect the association between
variables of blood pressure and body composi-
tion.

Few previous studies of the determinants of
blood pressure have been based on measures of
body composition that allow a separation of  total
body mass into total body fat and fat free mass
(Stamler et al., 1975, 1978; Voors et al., 1977;
Siervogel et al., 1982; Sandin et al., 1987; Sidhu
and Kumari, 1995, 2002). The majority of these
studies are from developed countries. Only
limited studies are available from  developing
countries like India. Indeed the alarming increase
in the prevalence of obesity along with a
concurrent rise in that of hypertension are the
biggest health challenges of the 21st century for
the developing countries. Therefore in the
present study an attempt has been made to report
the relationship of total body fat and fat free mass
with blood pressure among the students and
employees of Guru Nanak Dev University,
Amritsar (Punjab)

MATERIAL  AND  METHODS

The present study is based on a cross-
sectional sample, randomly collected from 176
healthy students and employees (75 males and
101 females) of Guru Nanak Dev University
Amritsar (Punjab). All participating individuals

were 20-45 years of age. Height and weight
measurements were taken on each subject using
standard protocol given by Weiner and Lourie
(1981). Blood pressure levels i.e. systolic blood
pressure (SBP) diastolic blood pressure (DBP)
measured after the subject has rested at least 15
minutes with the help of mercury sphygmomano-
meter and stethoscope by ansculatatory method
(Rose and Blackburn, 1968). Three readings were
taken 5 minutes apart and their mean values were
used in the subsequent analysis. Mean arterial
pressure (MAP =0.33SBP+0.67 DBP) and Pulse
Pressure (PP=SBP-DBP) were calculated using
standard method.

Body Fat Analyzer (Body stat – 1500, UK
made) was used to study the body composition
by Bioelectrical Impedance Method. Bioelectrical
impedance (BIA) is a noninvasive, simple, quick
and inexpensive method for measuring body
composition. It is based on the principle that the
resistance to an applied electrical current is
inversely related to the amount of fat free mass
with in the body. Analysis was done by standard
methodology. The readings were recorded after
entering the sex, age, height and weight of the
subject.

Descriptive statistics, coefficient of determi-
nation and partial correlation coefficient (age
effect removed) have been performed for the
analysis of the present data.

RESULTS  AND  DISCUSSION

Table 1 shows the sex specific means and
standard deviations of the age adjusted variables
and of blood pressure and body composition.
Significant sex difference  between means were
observed for all the studied variables except for
pulse pressure and total body fat. Males have
higher values of blood pressure and fat free mass
while females have more total body fat.

Effect of age on blood pressure has been
identified in various studies (Stamler et al., 1975;
Sambasivarao and Veerraju, 1981; Siervogel et al.,
1982; Sandin et al., 1990; Babu et al., 1998;
Whelton et al., 2002; Sidhu et al., 2005), therefore
it is important to investigate and remove age
effects before attempting to determine the
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relationship between body composition and
blood pressure. In the present study, body weight
was partitioned into total fat and fat free mass.
Sex specific multiple regression analysis of body
composition and blood pressure on age were
performed to determine the effect of age on these
variables. In this study the coefficient of
determination (R2) indicated that an appreciable
proportion of the total variation in some variables
was “accounted for” by age effects. The R2 values
may be interpreted as indicating the proportion
of the total variance of the outcome measures
(SBP, DBP, MAP and PP) that is explained by
age. In the present sample (Table 1) as based on
R2, there was a significant age effect in each sex
on SBP, DBP and MAP, being slightly more in
males than females. Pulse pressure showed little
age effect in both sexes. On the other hand total
body fat and fat free mass showed little age effect
in females, but significant effect on total body fat
in case of males.  The above mentioned age effect
in females, was removed before calculating the
relationship between blood pressure and body
composition variables. Partial correlation
coefficient (age effect removed) between blood
pressure and body composition variable were
performed, sex specifically. It is evident from table
2, that in males, SBP, MAP and PP were
significantly correlated with total body fat. In

females the picture was almost similar except that
DBP which also significantly correlated with total
body fat. But there was no association between
fat free mass and any measure of blood pressure
in both sexes. This proves that the increased
fatness contributing to increased body mass may
be responsible for the association between blood
pressure and weight among adults. Several
studies (Nirmla et al., 1993; Mukhopadhyay et
al., 1996; Sowers, 2003 and Bassuk and Manson,
2006) have also established a significant effect of
obesity on blood pressure.
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Table 1: Age adjusted variables and the proportion of total variation accounted for by the age adjustment
among healthy males and females.

Mean S.D. R2 (coeffi- Mean S.D. R2 (coeffi- Sex
 cient of cient of difference

determination)  determination) t-value
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ABSTRACT In the present study, an attempt has been made to report the relationship between blood pressure and
body composition variables (fat free mass and total body fat) in 176, (75 male and 101 female)  healthy students and
employees of Guru Nanak Dev University, Amritsar (Punjab), who were 20 to 45 years of age. Bioelectrical impedance
method was used for the estimation of body composition. In both males and females, after adjusting for age, there
were highly significant, positive partial correlations between systolic blood pressure, diastolic blood pressure and
mean arterial blood pressure and total body fat, but no significant correlations existed between fat free mass and any
measure of blood pressure. These findings suggest that body fat may be an important component in high blood
pressure.



78 SHARDA SIDHU AND PRABHJOT

© Kamla-Raj 2007 Human Body Composition
Human Ecology Special Issue No. 15: 75-78 (2007) S.P. Singh and Rajan Gaur (Guest Editors)

Authors’ Address: Dr Sharda Sidhu*, Professor and Prabhjot, Department of Human Genetics,
Guru Nanak Dev University, Amrtisar  143 005, Punjab, INDIA
*E-mail: shardasidhu@hotmail.com


