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INTRODUCTION

Human populationsconsist of individualswho
differ widely in body shape and size. Somatotypes
are morph-phenotypic ranges along continua of
variation, which possess constantly recognisable
characteristicsand are the functional end products
of thewhol e genetic and devel opmental complex.
The somatotype and its physiological correlates
represent a first descriptive step in recognising
genetic pleiotropism and polygenic interaction.

The somatotype identifies a person as
belonging to abiological group or family which
appears to be worldwide in distribution and cut
acrossall of themoreor lessuncertain boundaries
by means of which men have attempted to divide
themselves according to race, colouring, head
dimension, physiology, blood type, geographic
birth and so on. The somatotype does not replace
these common and conventional identifications
but cut across them, binding and relating them.
By providing a universal frame of reference it
attemptsto lay afoundation for adding meaning
and usefulness to human description in general,
thereby serving the function of a general human
taxonomy (Sheldon, 1954).

The somatotype is a rating of the present
morphological conformation, which is the
observable, external view of bodily structure. It
is a size-dissociated descriptor of shape and
relative composition of the body (Carter, 1983).
It is expressed in three numeral ratings,
representing three components: Endomorphy (the
first component) refers to relative fatness;
Mesomo-rphy (the second component) refersto
muscul o-skeletal development relativeto height;
and Ectomorphy (the third component) refersto
relative linearity (Heath and Carter, 1969). One
can make anumber of anthropometric measure-
mentson anindividual and compare each of these
with arange of values collected from a“ standard”
group of the same age and sex, but this approach
does not readily help visualization of the body
shape (Harrison et a., 1977). Somatotype on the
other hand, gives information on individual
physical constitutionin an easily comprehensible

form compared to an array of anthropometric
measurements presented as such (Roy, 1990).
Because of its uniqueness it has been used for
studying population variation and / or age and
sex variations. Several factors such as age, sex,
nutrition, physical performance and environment
affect the somatotype of an individual.
Somatotypesvary between popul ation groups as
well as during growth in the same population
(Singh and Sidhu, 1980; Malik et al ., 1986; Kaul
et al., 1996). Heath and Carter (1969) suggested
modification of an extended and readjusted
universal rating scale, applicable to both sex at
all ages and constructed table to obtain reliable
anthropometric somatotype rating. Anthropo-
metric somatotyping was basically the modifi-
cation and devel oped version of Sheldon’stechni-
que.

However, anthropometric somatotype studies
have been used for various purposes during the
last two decades. The most extensive use of
somatotyping has been made in evaluating the
relationship between physique and physical
performance of athletes at various competitive
levels in a variety of sports (Carter, 1970;
Parizkova, 1970; de Gary et a., 1974; Ross et
al., 1977; Witherset al., 1987). Using Heath and
Carter’smethod, numerous studies on anthropo-
metric somatotype were conducted so far. For
instance, Canadian women were more endomor-
phic and less mesomorphic than men with both
sexes similar in terms of ectomorphy, (Carter et
al., 1982). Jat girls were more endomorphic and
lessectomorphic than Jat boys, with advancement
in age, (Gakhar and Malik, 2002). The majority
of the adult males of Northeastern India were
found to belean, (Khongsdier, 2001). The Hadza
maleswere among the leanest Africanswith large
muscle mass, (Hiernaux and Hartono, 1980). The
Santhalsof West Bengal werehighly ectomorphic
and less endomorphic, (Malik and Prakash,
1989). Besides, somatotype studies were also
conducted on Bods of the Western Himalayas
(Malik and Singh, 1978; Malik, 1987; Pandey
and Malik, 1990); Garhwali males (Gaur and
Singh, 1997); Brahmins Dogras (Singh and
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Bhasin, 1990); Rajputsand Brahminsof Chamba,
Himachal Pradesh (Singh and Singh, 1991).

The present study aimsto investigate the age
changesin anthropometric somatotype among the
Brahmin and Rajput boys of Himachal Pradesh
in the age range of 10-20 years.

MATERIALSAND METHODS

In order to collect various anthropometric
measurements of males of Sundarnagar, Himachal
Pradesh, across-sectional sample of two hundreds
and ninety-six (296) Brahmins and Raj puts boys
(Brahmins=141; Rajputs=155) in the age range
of 10 to 20 years was selected for the present
study. Datawere collected from six government-
run schools in Sundarnagar tehsil of Himachal
Pradesh, during the month of November 2000.
All the subjects were genetically un-related to
each other. Age and castewise distribution of the
sampleisdepicted in Table 1.

Table 1: Distribution of the sample, by age and caste

Age range Age group Brahmins Rajputs Total
9.500-10.500 10+ 15 15 30
10.500-11.500 11+ 15 15 30
11.500-12.500 12+ 13 16 29
12.500-13.500 13+ 15 15 30
13.500-14.500 14+ 13 15 28
14.500-15.500 15+ 15 17 32
15.500-16.500 16+ 16 16 32
16.500-17.500 17+ 13 15 28
17.500-18.500 18+ 12 14 26
18.500-19.500 19+ 8 8 16
19.500-20.500 20+ 6 9 15
Total 141 155 296

Date of births of subjectsweretaken fromthe
schooal registers, and confirmed from the subjects.
In case of an anomaly, subject was requested to
get the date confirmed from his parents. Decimal
age of each subject was cal culated by subtracting
the date of birth of the subject from the date of
data collection, using decimal age calendar
(Tanner et a., 1969). All the subjects between
13.500 and 14.500 years were classified in the
agegroup 14 years, whereasthosefalling between
14.500 and 15.500 wereincluded in the age group
of 15years. The same principlewasapplied throu-
ghout to classify subjects in various age groups.

Before commencing any physical anthropo-
logical study, it is necessary to determine the
Mendelian nature of the population studied. There
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is an absence of intra sub-caste marriage among
the Brahmins and Rajputs of Sundarnagar of
Himachal Pradesh. This suggests that both the
Brahmins and Rajputs castes follow the rule of
caste endogamy and sub-caste exogamy in their
marriage pattern thus could be considered as
Mendelian popul ations.

In accordance with the aims and objectives
of the study following ten body measurements
were taken (Martin and Saller, 1957; Tanner et
al., 1969):

1) Height vertex; 2) Weight; 3) Bicondylar
humerus; 4) Bicondylar femur; 5) Upper arm
circumference; 6) Calf circumference; 7) Skinfold
at triceps; 8) Skinfold at Subscapula; 9) Skinfold
at suprailiac; and 10) Skinfold at calf.

Anthropometric somatotyping was done with
the help of above-mentioned anthropometric
measurements using Heath and Carter’s method
(Carter, 1980; Heath and Carter, 1967). Finally,
somatotype dispersion distance (SDD),
somatotype dispersion mean (SDM), dispersion
of somatotype distance (DSD), and migratory
distance (MD) have also been calculated.

RESULTSAND DISCUSSION

Results of age changes in Anthropometric
Somatotype and their comparison between the
Brahmins and the Rgjputs boys are presented in
this section. Table 2 showsthe descriptive statis-
tics of various somatotype components between
the Brahmins and the Rajputs boys, while age
group-wise distribution of three different
components of somatotype physiquein the same
boysisshowninfigures1to 3.

Endomor phy

Endomorphy or the “component of relative
fatness’ in physique demonstratesitsrangesfrom
1.62t02.35inthisagerangefrom 10to 14 years.
No specific age trend has been found among the
Brahminsbut generally it increasestill 14 years.
While in case of Rajputs, age changes are more
marked and the higher age group boys (18-20
years) are more endomorphic than the younger
ones (10-14 years), with arangefrom 1.72 at the
age of 12 years to 2.50 at the age of 20 years
(Fiogure-1). The caste differencesin endomorphy
arenot statistically significant, except that at the
age of 12 years (Table 2).
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Fig. 1. Comparison of Endomor phy between Brahmins
and Rajputs

M esomor phy

A gradual in crement of mesomorphic compo-
nent is visible in Brahmins, which ranges from
3.64 (10years) to5.79 (19 years) inthisagerange,
with dight fluctuationsin between. On the other
hand, in case of Rgjputsboys, very dlight andlittle
incrementsor changesarevisible (Figure2). This
however, does not mean that both younger and
older Rajput boys are same in respect of their
muscle mass, partly because of the fact that
mesomorphy is adjusted for height. Propor-
tionately there is no difference but absolutely
there is difference in younger and older Rajputs
boys. The “t"-values indicates that there is no
statistically significant difference between these
two population groups of boys, though meso-
morphy shows higher valuesamong the Brahmin
than the Rajput all through the age groups (Table
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Fig. 2. Comparison of Mesomor phy between
Brahmins and Rajputs

2).
Ectomor phy

Ectomorphy or the“relativelinearity of indivi-
dual physique’ remains almost at the samelevel
as4 throughout the different age groupswith very
minimal variationsin between. On contrary, the
ectomorphic components of Rajput boys vary
throughout the ages with the fact that, younger
boys are more linear than those of older age
groups. Though thereisno statistically significant
difference between these two popul ation groups,
Rajput boys are more ectomorphic than that of
Brahmins especially in lower ages, which grad-
ually declinewith theincrement of age (Table 2).

Somatotype Dispersion

Age group-wise distributions of mean

Table 2: Comparison of somatotype components between the Brahmins and the Rajputs

Age Endomor phy Mesomor phy Ectomorphy

Group Brahmins Rajputs Brahmins Rajputs Test Brahmins Rajputs Test
(yrs) Means SE. Mean SE. Mean SE. Mean SE. Mean SE. Mean SE.

10 1.62 0.18 190 0.15 1.20 364 014 347 030 -051 435 0.29 567 055 212*
11 2.00 031 220 029 047 373 028 407 022 095 442 045 365 027 -147
12 2.35 022 172 012 251* 373 035 344 0.18 -0.74 430 057 449 023 031
13 2.00 023 176 028 -066 397 039 324 038 -1.34 471 045 472 043 0.02
14 2.35 038 191 020 -102 406 036 361 0.23 -1.05 4.07 037 486 022 184
15 1.80 0.19 188 0.14 034 426 033 381 029 -1.02 446 034 461 044 0.27
16 2.23 023 236 018 045 373 020 3.70 030 -0.08 429 024 458 027 0.80
17 2.14 026 194 015 -0.67 3.87 039 404 032 034 440 034 421 0.63 -0.27
18 1.93 020 244 019 185 458 044 419 028 -0.75 419 063 381 029 -055
19 1.98 0.15 185 015 -061 579 061 465 0.22 -1.76 4.04 020 366 0.22 -1.28
20 2.10 029 250 021 112 499 068 489 041 -0.13 409 052 382 027 -046

* Significant at 5% probability level.
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Fig. 3. Comparison of Ectomor phy between
Brahmins and Rajputs

somatotypes of Brahmin and Rajput boys are
represented in figures 4 and 5, which exhibits
somatochart of Brahmins and Rajputs respec-
tively. The somatochart of the Brahmin boys
suggeststhat they arewith ahigher concentration
M eso-ectomorph and closed to the central types.
In fact, the younger boys are Meso-ectomorph,
whereas, the Brahmins of higher age groups, that
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Fig. 4. Age changes in somatotype dispersion distance
of the Brahmins and the Rajputs

is, 18-20 years show a concentration towards
Ecto-mesomorph. Rajput boysbegin asBalanced
ectomorph (10-16 years) to become Ecto-
mesomorph (17-20 years) asthey advancein age.
The age changes in physique from 10-20 years
are greater in Rajputs than in Brahmins.

The Somatotype Dispersion Distance of the
Brahmins and Rajputs boys with age through
tabular depiction of the Somatotype Dispersion
Mean (SDM) and the Dispersion of Somatotype
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M esomor phy

Fig. 5. Mean somatotype in Brahmin boys, by age

Distance (DSD) isrepresented in the Table 3. In
both the cases a significant variation can be
noticed all through the ages, for the mean
somatotype dispersion.

M esomor phy
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Fig. 6. Mean somatotype in Rajput boys, by age

Migratory distance of both the caste group
boys suggeststhat age changesin physiquefrom
10to 20 yearsare greater in Rajput boys (Figure-
4). Also the average somatotype dispersion
distance in this age range is higher among the
Rajputs (4.97) than the Brahmins (2.54), again
Rajputs show the higher dispersion in younger
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age group (10-11), while among the Brahmins
the higher dispersion can befound in higher age
group (18-19), (Table 4).

From the above results it can be concluded
that both the Brahmins and Rajputs boys of
Sundarnagar are more Ectomorphic and less
Endomorphic. It isalso evident that Endomorphic
component is more common among young boys
in both cases. M esomorphic componentsare more
prominent among the Brahmins boys that those
of Rajputsboys, and it isalwayshigher in higher
age groups. In both cases they tend towards
Mesomorphy with age changes. So in general
adult Brahmin and Rajput boys are quite well
built.
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Rajput Boys. Himachal Pradesh

ABSTRACT A cross sectiona survey was conducted in
November 2000, with a view to study the age changes and
population differences in anthropometric somatotype and its
three components, viz., endomorphy, mesomorphy and
ectomorphy among the Brahmins and the Rajputs boys of
Sundarnagar, Himachal Pradesh in the age range of 10-20
years. A total of 296 boys (Brahmins = 141; Rajputs = 155)
were measured to meet the aim of the present study. Both
the Brahmins and the Rajputs boys are more ectomorphic
and less endomorphic. With the advancement in age,
Brahmins boystend to become ecto-mesomorph from meso-
ectomorph, whilethe Rgj puts boys have atendency to become
ecto-mesomorph from balanced ectomorph.
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