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ABSTRACT The present study has been conducted with the objective of exploring the age changes in somatotypes of high
dtitude Spitian boys. The study hasbeen conducted on 636 Spitian boys, inthe age range of 5to 20 yearsduring 1996-1998 from
variousareasof Spiti valley, Himachal Pradesh, India. The altitudes of these areasrange between 3500 - 4200 metres above mean-
sea-level. Body measurementstaken on each subject followed abasic protocol of measurementswhich included weight, height,
circumferences, bony diameters and skinfolds. Endomorphy, mesomorphy and ectomorphy ratingswerelater obtained from body
measurementswith the help of equations. The physique of Spitian malesisfound to be endo-mesomorphic at the age of 5years
whichistransformed into ecto-mesomorphic at the age of 20 years. Thusachangein component dominance of somatotypetakes
place during the growing yearsin this popul ation which meansmajor changestaking placein the physique of theindividuals. The

dispersion of individual somatotypes enlarges within the somatocharts with the advancing age especially during and after the

adolescenceimplying physiqueswhich arehighly variable.

INTRODUCTION

Somatotyping is a technique used for
assessing human body physique. The term was
first used by Sheldon et al. (1940) to describe
physique in three numeral rating, where the first
numeral represented endomorphy (relative
fatness), the second numeral represented
mesomorphy (relative muscularity) and the third
numera represented ectomorphy (relativelinearity).
The basic tenets emphasized the immutability of
the somatotype. However, Walker (1978) reported
from his analysis of the sobamtotype photographs
that anybody studying the photographsof children
could not predict the adult somatotype with
accuracy. This has highlighted the fundamental
flaw of a static congtitutionin somatotypeasgiven
by Sheldon and his colleagues. Since this method
was based on the evaluation of nude photographs
of the subjects, therefore its utility was greatly
reduced. L ater on Heath and Carter (1967) devised
amethod for ng human physiquefrom body
measurements. This method was very easy and
hence was quickly accepted by the scientific
community. Many authors used this method to
study age changes in the physique of children.
Singh and Sidhu (1980) reported changes in the
component dominance of the moderate atitude
Gaddi boysof Himachal Pradeshfrom mesomorphic
to ectomoprphic component. Bhasin and Singh
(1992) found that the high altitude Bodhsand Baltis
of Ladakh undergo similar changes to those of
Gaddi children in somatotype during the growing
years. Many populations of the plainsaswell low

and moderate altitudes of northern India have
shown transformations in somatotype with
advancing age clearly reflecting somatotypes
which become different as the age increases
(Bhasin and Singh, 1991; Mandira, 1992; Singal
and Kaur, 1993; Singa et a., 1990; Singh and
Singh,1991; SinghandBhasin, 1990; Sidhuetal.,
1982).
The high altitude Spitian children live under
numeroustypesof stresseswhichinclude hypoxia,
cold climate, higher UV radiationsdoses, arid and
desert conditions, rough and difficult terrain. It
would beinteresting to find out how their physique
as reflected in somatotype undergoes changes
during growing years. The present study has been
conducted with the objective of exploring the age
changes in somatotypes of high altitude Spitian
boys.

MATERIAL AND METHODS

Dataon 636 Spitian boys, ranging in agefrom
5to0 20 yearswerecollected during 1996-1998 from
variousareas of Spiti valley by PPS. Thealtitudes
of different areas of Spiti valley which were
investigated range between 3500 - 4200 metres
above mean-sea-level. Body measurementstaken
included a basic protocol of measurements given
by Heath and Carter (1967) which included weight,
height, circumferences, bony diameters and
skinfolds. Endomorphy, mesomorphy and
ectomorphy ratingswerelater obtained from body
measurementswith the hel p of equations provided
by Carter and Heath (1990). Somatotype
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Dispersion Mean (SDM) and Somatotype
Attitudinal Mean (SAM) were also calculated.
SDM and SAM provide information about the
dispersion of individual somatotypes from the
mean somatotype for the group and is a
representation in two dimensional spacesin the
former and in the three dimensional spaceinthe
later. The ages of the subjects were calculated
from the dates of birth which weretaken fromthe
school registersin case of school going children
and from the parents of those children who did
not attend the school. Age groups were formed
in such away so as the mid-point of each group
coincided with the whole year figure, e.g., al
subjectsfrom 4.500to0 5.499 yearswereincluded
in 5- year age group, those from 5.500 to 6.499
yearsin the 6- year age group and so on.

RESULTS

Table 1 of endomorphy depicts a curve of
declining values from the age of 5 yearsto the
age of 8 years. A general trend of slight increase
is witnessed thereafter, however, the value of
endomorphy at the age of 20 yearsis1.73 which
does not reach that of itsvalue of age 5 years. In
proportional terms endomorphy decreases by
56.23% at 8 years from that of the age of of its
value at 5 years. Thereafter it increases only by
23.57%. It shows that the percentage increase
in endomorphy between 8 and 20 years is just
about one half of the decrease which took place
between 5 and 8 years.

A trend similar to that of endomorphy has
been observed in case of mesomorphy (Table
2). There is a sharp decrease from 6 years up to

Table 1: Endomor phy of Spitian males.

Age Number Mean SD. SEM. CV. Gainlyr.
5 37 313 069 011 2204 -

6 37 302 050 008 1656 -0.11
7 40 232 037 0.06 1595 -0.70
8 40 137 036 006 2628 -0.95
9 36 140 035 0.06 25.00 0.03
10 36 150 046 0.08 30.67 0.10
11 46 149 054 0.08 36.24 -0.01
12 70 155 062 0.07 40.00 0.06
13 37 163 039 006 2393 0.08
14 33 152 047 0.08 3092 -0.11
15 38 154 031 005 2013 0.02
16 45 158 033 0.05 2089 0.04
17 40 178 049 0.08 2753 0.20
18 38 176 042 0.07 2386 -0.02
19 33 1.86 043 0.07 2312 0.10
20 30 173 036 007 2081 -0.13
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the age of 8 years. The decline of 18.07% is
observed from the age of 5 years to 8 years. As
the age advances, val ues of mesomorphy remain
almost stabletill about 14 years. Thereisatrend
of increase in mesomorphy after 15 years. At
the age of 20 years it somewhat reaches at the
same point as that of its values at the age of 5
years.

Table2: Mesomorphy of Spitian males.

Age Number Mean SD. SEM. CV. Gain/yr.
5 37 404 052 009 1287 -

6 37 406 073 012 1798 0.02
7 40 351 094 015 26.78 -0.55
8 40 331 054 008 1631 -0.20
9 36 340 069 011 2029 0.09
10 36 331 079 013 2387 -0.09
11 46 312 082 012 2628 -0.19
12 70 320 140 017 4375 0.08
13 37 305 086 014 2820 -0.15
14 33 259 105 018 4054 -0.46
15 38 290 093 015 3207 031
16 45 291 140 021 4811 0.01
17 40 292 092 015 3151 001
18 38 294 118 019 4014 0.02
19 33 333 118 021 3544 039
20 30 402 120 022 2985 0.69

Ectomorphy component of Spitian males
shows the opposite trend to that of endomorphy
and mesomorphy. It generally increases to the
age of 18 yearsand thereafter it dightly decreases
(Table 3). Thisshowsthat the children at younger
age group are less ectomorphic as compared to
the adults.

Attheageof 5yearsthevalueof Somatotype
Dispersion Mean (SDM) is 2.32 which increases
t03.04 at theage of 20 years(Table4). Somatotype

Table3: Ectomorphy of Spitian males.

Age Number Mean SD. SEM. CV. Gainlyr.
5 37 150 084 014 56.00 -

6 37 142 064 011 4507 -0.08
7 40 147 149 0.24 1014 0.05
8 40 258 107 017 4147 111
9 36 286 086 0.14 30.07 0.28
10 36 298 119 020 3993 0.12
11 46 372 097 014 2608 0.74
12 70 370 101 012 2730 -0.02
13 37 385 107 018 2779 015
14 33 390 104 018 26.67 0.05
15 38 412 115 019 2791 022
16 45 406 144 021 3547 -0.06
17 40 382 081 013 2120 -024
18 38 408 129 021 3161 0.26
19 33 330 100 017 3030 -0.78
20 30 327 128 023 3914 -0.03
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Table 4: Somatotypes, X, Y, somaptotype dispersion mean and somatotype attitudinal mean, value of Spitian males.

Age Endo- Meso- Ecto- X Y SOM* SAM**
(yrs) mor phy mor phy mor phy

5 3.13 4.04 1.50 -1.63 3.45 2.32 1.06
6 3.02 4.06 1.42 -1.60 3.68 1.98 0.94
7 2.32 351 1.47 -0.21 1.66 2.59 1.60
8 1.37 331 2.58 1.02 2.25 231 1.07
9 1.40 3.40 2.86 1.46 2.53 2.15 0.98
10 1.50 331 2.98 1.48 2.15 2.72 1.26
11 1.49 3.12 3.72 2.23 1.02 2.42 1.15
12 1.55 3.20 3.70 2.15 1.14 2.77 1.32
13 1.63 3.05 3.85 222 0.60 2.73 1.22
14 1.52 2.59 3.90 2.47 -0.23 2.56 1.29
15 154 2.90 4.12 2.64 0.38 254 1.22
16 1.58 291 4.06 2.49 0.17 2.83 1.26
17 1.78 2.92 3.82 2.04 0.24 234 1.16
18 1.76 2.94 4.08 2.32 0.04 3.28 1.55
19 1.86 3.33 3.30 1.44 151 2.89 1.44
20 1.73 4.02 3.27 1.55 3.04 3.04 152
*Somatotype Dispersion Mean

** SomatotypeAttitudina Mean

Attitudinal Mean (SAM) of Spitian malesis1.06
which reaches a value of 1.52 at the age of 20
years. Thusthereisageneral trend of increasein
thevaluesof SAM and SDM with advancing age.
It reflects that the dispersion of individual
somatotypes enlarges within the somatocharts
with the advancing age especially during and after
the adolescence implying physiques which are
highly variable.

DISCUSSION

The physique of Spitian malesis found to be
endo-mesomorphic at theage of 5years. Thereafter
itistransformed into ecto-mesomorphic at the age
of 20 years. In between, from 11 to 18 years, the
physique is meso-ectomorphic. Thus during the
growth period under study, there has been a
change in the * component dominance’ in Spitian
males. The change in component dominance
suggeststhat major qualitative changestake place
inthephysiqueof achild during thegrowing years.
These findings of dynamic changes in the
physique of boysis not unique to this population
only but has been found in other populations as
well. Many studies point in the direction of
alteration of a general endomorphic physique of
early childhood to mesomorphic and ectomorphic
physique and acombination of both during young
adulthood (Zuk, 1958; Hunt and Barton, 1959;
Barton and Hunt, 1962; Heath and Carter, 1971,
Parizkova and Carter, 1976; Walker, 1978; Singh

and Sidhu, 1980; Singh, 1989; Singal et al., 1990;
Bhasin and Singh, 1992). Regarding individual
variations in physique Carter and Heath (1990)
suggested that majority of individual children
observe significant changes in their physique
during childhood and adol escence whereas some
children show stable somatotypes. It hasalso been
suggested that genetic factors are responsible
for the development of endomorphy and
mesomorphy but nutrition and exercisedo play an
important role in the fulfilment of their genetic
potential. It is worth mentioning that the original
concept of somatotype given by Sheldon et al.
1940, 1954, 1969) emphasize its immutability
throughout thelife span of an individual whichis
contrary to the findings reported above.

The endomorphy rating of Spitian males are
similar to those of Gaddi children (Singh and
Sidhu 1980) aswell asBodhsand Baltis (Bhasin
and Singh, 1992) but lower than thse of Manus
children of Papua New Guinea (Heath and
Carter, 1971). Similarly mesomorphicratingsare
almost identical inthe Spitian, Gaddi and L adakhi
children but the Manus children are highly
mesomorphic. Spitiansare not as ectomorphic as
the Gaddisare, however, both of them rate higher
than the Manus in ectomorphy (Table 5).

Lower endomorphy ratings found among
Spitians as compared to other populations of the
plainswould imply relatively smaller body fat
especialy the adipose tissue. The high altitude
cold environment would suggest the presence of
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Table 5: Comparison of somaptotypes of Spitian males with other population.
Age Endomor phy Mesomor phy Ectomorphy
(Yrs)
Present Manus' Gaddi? Present Manust Gaddi? Present  Manus! Gaddi?
Study Study Study
5 3.13 3.40 2.90 4.04 4.90 4.31 1.50 1.40 1.27
6 3.02 2.10 2.37 4.06 5.00 4.35 1.42 1.40 1.64
7 2.32 1.30 2.02 3.51 5.30 3.86 1.47 1.70 2.64
8 1.37 1.50 1.86 3.31 5.10 3.74 2.58 2.10 3.21
9 1.40 1.30 1.80 3.40 5.00 3.63 2.86 2.10 3.30
10 1.50 1.90 1.66 3.31 5.10 3.40 2.98 2.30 3.72
11 1.49 1.60 1.63 3.12 5.10 3.26 3.72 2.30 4.06
12 1.55 1.70 1.42 3.20 5.00 3.08 3.70 2.80 4.75
13 1.63 1.80 1.49 3.05 5.20 3.01 3.85 2.60 4.72
14 1.52 1.60 1.57 2.59 4.80 3.10 3.90 3.10 4.83
15 1.54 2.00 1.65 2.90 4.60 3.18 4.12 3.10 4.59
16 1.58 1.50 1.64 2.91 5.50 3.28 4.06 3.00 4.46
17 1.78 2.60 1.73 2.92 6.20 3.40 3.82 2.00 4.47
18 1.76 - 1.87 2.94 - 3.35 4.08 - 4.08
19 1.86 - 1.72 3.33 - 3.50 3.30 - 3.95
20 1.73 2.10 1.84 4.02 6.10 3.18 3.27 1.60 3.92

1. Heath and Carter (1971)
2. Singh and Sidhu (1980)

thicker fat foldswhich could act asinsulatorsfor
heat loss. However, the findings are contrary to
this adaptability rule. The adipose tissue would
be gained only if there is a surplus of nutrient
intake and a positive energy balance. But in the
case of present population the nutritional stresses
restrict carbohydrate and fat intake and therefore
the necessary adipose tissue is not laid down in
the body.
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