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Abstract: The influence of age, sex, body mass index (BMI) and skin fold
thickness at triceps and subscapular regions on blood pressure was
investigated among Manzai Mali, an agricultural tribe from Andhra
Pradesh. Relatively higher levels of blood pressure are observed in this

. transitional tribe compared to the neighbouring traditional tribes which
may be attributed to the acculturization process. Manzai Mali women
recorded significantly higher mean levels of SBP and DBP than men. The
multiple regression analysis indicates that SBP increases significantly along
with age, body mass index and triceps skinfold thickness. Also, DBP raises
markedly with age. The regression coefficient for sex infers that the
variability in DBP is significant between men and women compared to
SBP. The regression coefficients of BMI and TSF are although positive for
SBP and DBP, the influence is significant for SBP only.
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INTRODUCTION

Arterial blood pressure, an important
physiological marker, attained great
etiological significance in the epidemiology
of heart diseases due to its presumed
association with age, height, weight,
adiposity, diet, personal habits, etc. of an
individual. Further, ethnic variation in
blood pressure levels was also suggested
long back (I, 2). Hence, population survey
of blood pressure levels along with various
body dimensions will provide an opportunity
to understand the influence and clinical
significance of various factors on blood
pressure. In the present paper, an attempt
is made to probe the influence of age, sex,

blood pressure

anthropometric correlates

body mass index, triceps and subscapular
skinfolds on arterial blood pressure among
men and women belonging to Manzai Mali,
an endogamous tribal population from
Andhra Pradesh, who are settled
agriculturists and horticulturists with
subsistence economy. The tribe inhabits the
rural villages and hamlets scattered on the
Eastern ghats with forest cover at an
elevation of about one thousand metres
above mean sea level. The environment is
free from industrial pollution and the tribes
lead relatively tense free life. Alcoholism is
a taboo in this unstratified society.
Although, the people are non-vegetarians,
chicken and eggs as well as pork are totally
prohibited. Chewing of a locally available
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tobacco paste, "Gudaku" is observed
frequently but smoking tobacco is minimal
and occasional.

METHODS

A sample of 140 men and 138 women of
approximately similar age above eighteen
years, stratified into five age groups, were
selected by random sampling. No individual
of known hypertensive history is included
in the present study. The systolic (SBP) and
diastolic (DBP) blood pressure levels were
measured using Sphygmomanometer. The
age of each individual is recorded in
completed years. The height vertex (H) in
centimetres, body weight (wt) in kilograms
and skinfold thickness at triceps (TSF) and
subscapular. (SSF) regions in millimetres
were measured following standard
techiniques. The body mass index (EM!) or
Quetelet index, a ratio of weight to height
squared is taken to represent the overall
body mass. It represents a more rapid
increase in weight per additional increment
in height (3) and regional fat deposition (4).
Multiple regression analysis by least
squares method was performed seprately for
men, women and both sexes together to
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investigate the effect of independent
variables namely, age, sex, BMI, TSF and
SSF on SSB and DBP. The qualitative
variable sex, considered as one of the
independent variables, was assigned a
numerical value of 0 for men and one for
women in multiple regression analysis. The
t-val ues for mean blood pressure levels
significance of regression coefficients of
variables and correlation coefficients
between the variables are computed. The
F-values for goodness of fit of multiple
regression equation and R2 values were

obtained.

RESULTS

The mean values of SBP and DBP,
and other independent variables among
Manzai Mali men and women are presented
in Table 1. The mean SBP and DBP levels
are significantly higher in women than men,
which indicate clear sex differences in blood
pressure levels. Also, women possess more
subcutaneous fat with significantly higher
mean values of TSF and SSF than men. As
usual, the mean values of height and weight
are significantly higher in men than women.
The mean values of BMI are relatively low,

TABLE I : Mean values (x) along with standard error (SEM) of blood pressure (SBP and DBP),
height, weight, body mass index (BMIl, and skinfold thickness measurements at triceps
(TSF) and subscapular (SSF).

Men Women

Variable X ± SEM X ± SEM

SBP (mmHg) 110.96 ± 1.05 114.99 ± .43
DBP (mmHg) 70.07 ± 0.82 73.46 ± 0.93
Height (em) 161.57 ± 0.50 149.80 ± 0.50
Weight (Kg) 45.68 ± 0.42 39.24 ± 0.38

BNII 17.47±0.13 17.47±0.14
TSF (mm) 4.59 ± 0.10 7.33 ± 0.25
SSF (mm) 6.67 ± 0.14 8.15 ± 0.25

't ' test"

(d{=a)

2.271*

2.734**

16.645***

11.370***

10.176***

5.165***

*P<0.05; **P<O.Ol; c'·**P<O.OOl
,,'t' test for difference between men and women.
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both in men and women implying that the
relative weight of these tribals is not
proportionate up to their height.

The results of multiple regression
analysis are given in Table II. The F-values
of multiple regression equations for the
influence of age, sex, BMI, TSF and SSF on
blood pressure are statistically significant
suggesting a good fit for the data sets of
women and both sexes together. The
regression coefficients obtained for combined
data set of both sexes are positive and
significant for age, BMI and TSF on SBP
illustration that SBP elevates markedly
along with increasing age, body mass and
subcutaneous fat. The DBP also raises along
with age, but the influence of BMI and TSF
are conspicuous on SBP rather than DBP.
The regression coefficient of sex is
significant which infers that the variability
in DBP is distinct between men and women.
The regressjon coeffjcients of SSF are
negative for both SBP and DBP but not
signifjcant. It may be mentioned here that
the subscapular skinfold records low mean
values denoting very httle subcutaneous fat
in these tribals. The separate multjple
regression equations for the data sets of
men and women show that body mass
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influences both SBP and DBP significantly
among men. The influence of age is
significant on DBP compared to SBP among
men as well as women. The contribuition of
TSF for the variability of SBP is significant
among women only.

It is worth menboning here that
although the age, BMI, TSF and SSF were
considered as independent variables, the
correlabon matrix suggests that the
coefficients between independent variables
such as age vs. BMI and weight; BMI vs.
TSF and SSF; TSF vs. SSF; SSF vs. weight
are highly significant indicating that they
are, in fact, not true independent
characters. Hence, the results of multiple
regression may be viewed along with simple
regression analysis for corroboration.
Therefore, simple linear regression analysjs
for dependent variables SBP and DBP vs.
Age, height, weight, BMI, TSF and SSF was
carried out simultaneously. The linear
regression coefficjents for H, Wt, BMI, TSF
and SSF on SBP and DBP are highly
significant but several multiple regression
coefficients of independent variables are not
sjgnificant, probably because of
multicollinearjty among independent
variables consjdered, which has resulted III

TABLE II : IVlultiple regression of age, BMI. TSF. SSF and sex on SBP and DBP.

Sex Dependent
Independent variables

Intercept
variable Age BMI TSF SSF

Men SBP 61.87 +0.15 +2.7.3* +1.67* 1.72*

DBP 39.07 +0.21 * +1.38* +0.73 -0.57

Wo- SBP 73.65 +0.62* +0.40 +1.61* -0.06

Men DBP 50.16 +0.35* +0.27 +0.58 +0.13

Men
+ SBP 69.24 +0.41 * +1.32* +1.65* -0.50

Women DBP 44.26 +0.29* +0.77 +0.65 -0.10

*p<0.05

Sex

+0.03

+1.21

R2 F

value value

0.14 5.31

0.09 3.75

0.24 10.91*

0.17 6.67*

0.15 9.86*

0.14 9.10*
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TABLE III : Correlation coefficients betwen dependeant (SBP and DBP) and independent variables.

Independent
variables

Age

BMI

TSF

SSP

Sex

*P<0.05

Men

0.095

0.283*

0.104

-0.038

SSP DBP

Women Both Men Women Both

0.403* 0.275 0.221 * 0.351" 0.298*

0.005 0.110 0.185 0.001 0.084

0.250* 0241 * 0.065 0.168* 0.196*

0.159 0.139* 0.022 0.130 0.131

0.147'" 0.161*

low R2 values.

The correlation coefficients between
dependent variables (SBP ,DBP) and
independent variables (age, sex, BMI, TSF
and SSF) are presented in Table III. Age,
TSF and SSF show positive and significant
correlation with SBP and DBP when the
data on both sexes are considered together.
Though the regression coefficients of SSF
on both SBP and DBP are negative, the
correlations are positive (except for SBP in
males) which are not significant in men and
women. Among males, SBP exhibits
significant correlation with BMI while DBP
has strong association with BMI and age.
In women, the SBP and DBP has strong
association with BMI and age. In women,
the SBP and DBP are significantly
correlated with age and TSF.

DISCUSSION

The SBP and DBP levels are
significantly higher in Manzai Mali women
than men. Similarly, higher levels of blood
pressure among women were reported in
earlier studies. Pollard et a1. (5) supports
the suggestion that females have
intrinsically greater variability in blood
pressure than men and these defferences

are plausibly related to the female
phenomena of menstruation, pregnancy,
parity and menopause. Schall (6) reports,
among Manus of Papua New Guinea, that
women of 45 years old or older had a tenfold
increased risk for hypertension compared to
younger women, but for men age was not
significantly associated. The present study
Manzai Mali tribal population, who are in
cultural transition exhibits slightly higher
mean values of SBP (113 mmHg) and DBP
(76 mmHg) compared to their neighbouring
traditional tribes, namely, Konda Dora (l081
66 mmHg) and Kotia (110/68 mmHg) (7).
The observed higher blood pressure levels
in this tribe may be due to the s.tress of
ongoing acculturization process. Pollard et
a1. (5) reviewed nearly fifty studies from
different parts of the world and found
that the blood pressure levels are higher
among modern populations followed by
transitional groups compared to traditional
populations. They suggested that the
environmental adversity encountered in'
transitional populations cause a breakdown
in the ability to maintain homeostasis
equivalent to that found in modern
populations.

In this population a clear positive
influence of age, BMI and TSF on blood
pressure levels is noticed. The consequence
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of age on blood pressure is apparent in
women. Comparatively greater amounts of
variance among women than among men
may be attributed to the age associated
physiological and hormonal changes that are
more specific and prominent in women, since
su h age associated changes are inevitable
for women, but not so for men. Several
earlier studies (8-15) have :c;tablished
significant effect of obesity (either expressed
as BMI or skinfold thickness) on blood
pressure. Mukherjee et a!. (13) reported,
among rural fishing comm un i ty of West
Bengal, that triceps skinfold thickness and
wight are significant predictors of SBP
(R2=3~) and DBP (R2=5%) respectively.

irmala et a1. (14) reported among Reddy
caste from Andhara Pradesh, that various
adiposity measures together contribute
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approximately about 16% and 14% of the
variance in either BP respectively among
men and women. Mukhopadhyay et al. (15)
reported among Himalayan Lepchas, that
age contributes 20% to 27% of variance in
SBP and DBP of men, while for women, the
triceps skinfold thickness along with age
enhances the variance to 41 r~) in SBP and
to 31% in DBP. It is important to mention
that, since several body dimensions
show strong correlation, they pose
multicollinearity problem in multiple
Tl·gression analysis and often resulting in
low R2 values. Hence, it is opined that a
suitable regression model for analysis of
blood pressure and its correlates may be
worked out further.
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