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ABSTRACT  Somarctype is basbcally dome 1o 258258 hu-
i By Bual LT hae poesent sindy tres o e bane Bumon sork
performance and physique. New somatolype com pone
rating msethel ha Been used wo Know the somatodype com-
ponend ralings. In the present siudy. somatoryping meth
aids hax been applied 1o see the difference if any, with re-
parils grhouly built between Craon agrcultural [abowrer and
Chrann ea ganden Labourer of the same geographical neglon.
The Nmilings sugzes the Glerences exia between the Two
accupational groups which may be due 10 mcroeayinon-
mweendal Taciors,

INTRODUCTION

Somatotype is a description of present mor-
phological conlormation. It is expressed in a
three-numeral rating, consisting of three se-
guential numbers, always recorded in the same
order. Each numeral represents evaluation of
one of the three primary components of phy-
sique which describe individual variations in
human marphalogy and composition {Heath
and Carter, 1969), One can make a number of
anthropometric measurements on an individu-
al and compare cach of these with a range of
vitlues collected from a ‘standard’ group of the
same age and sex, but this approach does not
readily help visualizalion of the body shape
(Harrisom et al ., 1977). Somatotype on the oth-
er hand, gives information on individual phys-
ical constitution in an easily comprehensible
[orm compared (o an array of anthropometric
measurements presented as such (Roy, T9590),

Heath and Carter ( 1969) suggested modifo-
cation of an exiended and readjusted universal
rating scale, applicable 1w both sex at all ages
and comstructed table o oblain reliable anthro-
pomclire somatolype rating. Anthropometric

somatolyvping was basically the modification
and developed version of Sheldon's technigue,
Therefore, it uses much of the original vocab-
ulary and employs those criteria of Sheldon's
hasic approach which are objective and strai ght-
forward. The important fundamental difference
i5 that the later technique is (1) a phenotypic
ratings, which allows for change over time, (2)
the rating scales for the three components are
apen. 0 as o apply w the physigues of both
sexesatall ages, and (3) selected anthropomet-
ric dimensions help o objectily somatoly pe rat-
ings. But in such method there were s0 many
computational difficulties, especially of the me-
somirphy ratings. Therefore, there was a need
for more casier rating method and further mod-
ifications were inevitable. Ultimately. Canter
and Heath {1990} again suggested new soma-
totvpe rating technigues through anthropomet-
ric measurements, now the modified method is
currently the most widely used.

However, anthropometric somatotype stud-
ies have been used for various purpose during
the last two decades, The most extensive use of
somatotying has been made in evaluating the
relationship between physique and physical
performance of athletes al various competitive
levels ina variety of sports (Carter, 1970; Pariz-
kowa, 1970, 1972, de Garay et al., 1974; Ross
etal., 1977; Withers et al., 1987). A number of
factors may influence somatotype including age
(Zuk, 195%; Heath and Carter, 1971, Walker,
1978), sex (Tanner, 1962; Parizkova and Car-
er, 1976: Carter and Parizkova, 1978), smoking
habit {Prakash and Malik, 1 988), nutrition (Ma-
lik et al,, 1986a) and other environmental fac-
tors (Malik et al., 1986k; Singhetal., 1986), al-
though multiple environmental and cultural
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factors tvpically play important role (Song et
al,, 1993). Somatotype has also been used in
studying human variability (Kraus, 1951; Dan-
by, 1953; Damon etal., 1962; Roberts and Bain-
bridge, 1963; Song etal., 1994), including dem-
omsiration of similarities/differences between
and within groups (Prakash and Malik, 1989
disease correlates (Spain etal., 1%955; Damon et
al.; 1970, Bailey, 1985), changes during growth
and maturation {Zuk, 195%; Walker, 1974
Singh, 1976; Malina and Bouchard, 1991). Al-
though phenotypic variation in somatotype
among individuals andfor population is in part
genetically determined but the available infor-
mation on the relationship between somatoty pe
and certain type of physical performance is still
inadequate, especially when the genetic effect
15 controlled.

In view of these, the objective of the present
study isto( 1 ycompare the anthropometric traits
of two occupational groups, (1) compare the
somatotype scores of the two occupational
groups, and (3) find out the possible reasons
behind the difference between the groups, if

any.
METHODOLOGY

Data were collected as a part of an on going
project on 525 adult (20 years and above) agri-
cultural labourers and on 182 tea garden labour-
ers. Out of the 525 agricultural labourers 233
were females and 292 were males, and 94 males
and 88 females - out of a total of 132 tea gar-
ben labourers. Both agricultural and tea garden
labourers belonged w the Oraon tribe in the
village areas of Shishubari Anchal under
Madarihat police station, and Tea garden la-
bourers were from Birpara and Dalgaon tea
gardens under Birpara police station of Jalpaig-
uri district, respectively. Both Oraon groups
were purposively chosen, in order to minimize
the possible ethic/genetic effect and both
groups belonged tothe same geographical area
s0 a5 1o eliminate the possible environmental
elfect, if any.
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The Oraons are a Dravidian speaking popu-
lation with its major concentration in the
Chotanagpur plateau in Bihar. They are be-
lieved to have migrated to northern West Ben-
gal about the end of the last century {Choudhu-
ry, 1978). Some of the Oraon populalions are
working as tea garden labourers but the major-
ity are still sticking to their traditional agricul-
tural occupation and living in the adjacent vil-
lages of the t2a gardens, Anthropomerric mea-
surements were made using standard instru-
ments and technigues (Weiner and Lowrie,
1981). Anthropometric somatotype of Carler
and Heath (1990) method have been used for
obtaining somatotype rating,

The following measurements were laken
from subjects wearing light apparal:

Height (cm}

Weight (kg)

Biepicondylar diameter of humerous (cm)
Upper arm circumfercnee {cm)
Bicondylar diameter of femur (cm)

Calf circumference (cm)

Skinfold thickness, triceps, lefl (mm)
Skinfold thickness, subscapular, left {(mm)
. Bkinfold thickness, suprailiac, left (mm)
10, Skintold thickness, calf, left (mm)

Woge e R e

The Following Somatotype Raring Tech-
nigues Have Been Followed

Endomorphy was determined by using the
following formula:

S0.7182 + 0.1451 (X) - 0.00068{X3) +
CLOODD0 LA (Y e {1

Where X is the sum of the triceps, subscap-
wlar and suprailiac skinfold thickness, adjusted
for stature [e.e. X = Sum of skinfold thickness
(1701 &fstature)).

Mesomorphy was determined using the fol-
lowing formula:

[{(LB58 » hiepicondylar) + (0,601 = hicon-
dylar) + {0188 = (upper arm circumference -
triceps skinfold))+ [ 0.161 » (calf circumfer-
ence - calTskinfold) } ] - (staturex 0. 1313+ 4.50
................................................................. (2

A note of caution is that both triceps and calf
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skinfold thickness are measured in millimeter
seale and at the time of subdraction this unit
should be converted into contimeter scale.

Ectomorphy was ohtained by using the recip-
rocals of the Ponderal Index, and formula is

HWR (Height Weight Ratio) = 0,752 -28.58

................................................................. (3

Where HWR = Stature / Weight . Il HWR
is less than 40,75 but greater than 38,25, cclo-
morphy is determined by using HWR x 0,463 -
X T {4}

If HWE is less than 38,25, a rating of 0.1 1=
assigned to the ectomorphic rating (Carter and
Heath, 1990,

All anthropometric measurcments were
made by a single investigator. The somatoty pe
rating was done in the personal computer using
stamdard Miniab Package, version 6.1.1.

Initially it was thought that there may be
some age effect in some of the variables and
therefore, age? and age' were computed and
made stepwise regression analysis for each
group of hoth male and female and found no
age effect in any of the groups studied. There-
fare, further analysis of residuals were not done.

RESULTS

Table 1 shows the descriptive statistics of
egleven anthropometric and other traits of the
male labourers. The mean values of height,
weight, upper arm circumference, calf girth,
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subscapular skinfold and calf skinfold are high-
er in case of tea garden labouwrers compared (o
agricultural labourers. Results of t-test value
show that there are significant differences ex-
ist in case of height, epicondylar diameter of
humerus, bicondylar diameter of femur, upper
arm circumference, calf girth and suprailiac
skinfold thickness between the two occupation-
al groups.

Table 2 shows descriptive statistics of an-
thropometric traits of female labourers. The
mean values of height, weight and most of the
skinfold thickness measurements except sub-
seapular are higher in case of agriculiural fe-
male labourers compared to the tea garden la-
bourers. Girth measurements and diameter
measurements are higher in case of tea garden
females compared to agricultural female la-
bourers, t-test values show signficant difference
exists in regand to epicondylar diameter of hu-
merus, call girth, triceps and suprailiac skinfold
thickness between the two occupational groups.

In table 3, the mean somatotype scores of
both males and females have been presented.
Tea garden male labourers show higher meso-
morphy mean values compared to agricultural
labourers, where endomorphy and ectomorphy
values are higher than tea garden labourers. t-
test values show significant difference between
the groups. Female labourers show analogous
resulis as thase of males, but the only signifi-
cant difference exist in endomorphy. None of

Table 1 : Basic statistics pertaining to anthropometric measurements of Oraon male labourers

Varinbles Tea Garden (n=5%4} Agriculture [r=252) r-vilues
mgan sl _mean 2d
Age (year) 3031 B.74 315.20 1345 o {e*
Height {cm} 16343 44 162.31 620 250
Weipht {kgh 4542 3.59 47 .56 513 1.32
Epi. dinm. of humerus {cif} 50 051 652 .34 10,03*
Biep. dizm, of femur {cm) RT3 .44 885 .37 2.04=
Upper arm circum. (cm) 13143 (S 2226 .61 .69
Calf girth {cm} 14015 1.84 2857 201 152
Skinfold triceps (mm) 481 1.25 508 149 1.77
Skinfold subscopular (mm) 1.82 2.13 6 I.81 028
Skinfold suprailiac (mm) 4 GE 1.13 6.2 .58 9.43*
Ekinfold call (mm) 3.10 1.7% 4.7% 141 1.57

* Slgnificont of 5 % level
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Tahle 2 Basic statistics pertaining to anthropometric measurements of Crraon female labourers

Varrsadie s Tew Crarden (n=df) Ayricaliure (n=233) fevinlives
o menn =il HEEN sl
Age (year] 1425 152 1142 12,22 {60
Height (cmb 14971 4 KR 150,39 G200 1.0%
Weight (kgh A 0 443 40,15 555 LY L]
Epi. diam. af homens (Gnl 528 {134 5.0 128 4 30
Baep. didm. of ke {om) T .36 71.52 .37 102
Upper anim cifcuim. m] 2081 .61 .63 (L &7
Call girth {cmp 2745 2103 2673 2,05 286
Skinfuld triceps (mmp 7.6 KK i e 321 24
Skinfold subscopular (mim) 9 Hy a4 TA% 350 .92
Skinfold supeailise ) 515 el 1] 6.99 345 557
Skinfold calf Gnml ) 695 244 740 254 1.4%

* Sagnificaml of 3 % level

Tuhle 3 : Besic statistics perlaining (o anthropometric somatolype rating of Oraon male lahourers

Vieriaides Tea Gurrden (n=94) Apricirlvre (n=292] f-varlne s Fevelues
_____ meun il e al o

Male

Endomarphy 154 04 | 7 .57 hal* &6

blesomarphy I KK [rk 267 (KL 210+ L)

Ectomorphy R (LHH 417 .92 563 95

Fentale

Enclonsapliy 185 (1N 1 242 bt 536 0,89

Mesomarphy 2.35 .83 My 1.0l (46 0.2

Ectrmorphy 354 1.02 .90 0.9 103

* Rignificant at 5 % level

the F-values are significant.
DISCUSSION

The present study examined the effect of
microenvironmental factors (occupation) on
somatotyping in a tea garden labourer popula-
tion and an agricultural labourer population of
asingle cthnic group. The factors standardized
in the study included climate, habitual activity
e and Lest protocol,

From the result, it appears that significan
difference cxist in somany anthropometric pa-
rameters especially the diameter and circumfer-
ence measurcments, but the female group do
nol show very consislent results with those of
males, Even in somalotype scores bolh male
and female tea garden labourers show higher
vilues in mesomorphy which certainly poimi
oul the heavy musculature of the tea garden la-

bourers compared to agricultural lahowrer. Tea
garden labourers get better nutrition throwghout
the year because they have subsidized rationing
and other facilities in the tea garden but the ag-
ricultural labourer have no such facilities and
they gei better nutrition only during harvesting
time and they do not have any work for 2-3
months in a year and obviously, have no income
during that time. Thirdly, the female agriculiur-
al labowrers show higher endomorphic scores
and higher skinfold thickness becawse most of
the females, perhaps do not participate in the
agricultural operation,

Thus, somatotyping may be useful in exam-
ining the effects of microenvironmental factors
on health, pursuing different occupation/cthmc
group. Further studies are necessary 10 Lest the
effects of many other microenvironmental fac-
wors on kealth in different ethmc groups and in
different geographical seltings.
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