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ABSTHRACT The purpose of this paper is w study changes
m bady composinon companments of T69 Meitei boys ang-
ing in age fram 12 w0 |8 years, 488 of the boys belong to
affleen Farmilies and 481 10 non-affluent families. The af-
fuent Moeilel boys show greater fractional body masses,
viz., Fat mass, skeletal mass, muscle mess and residual mass
than their non-affluent counierparts. Peak adolescent spurt
fior gl these fractional masses ocour durnmg 14 o 15 years
in hoth the boys' groups. Analysis of body compositaon
indices reveal that the alluent boys exbiied gpreater Tat
and residusl masses due 1w which they demonstrated heavier
body weight than the non-affleent boys

INTRODUCTION

Body composition generally refers to the
make up of the body in terms of the absolute
and relative amounis of definable tissues. A two-
compartment model divides the body imto fatand
fat-free compartments. A four-compartment
model is also used desirably in which the body
15 divided into a fat portion and further subdi-
vided the fat-free portion into skeleton, muscle
and the remainder or residual mass (internal or-
gans, nerves, blood vessels, and fluids), The ra-
tio of these companments varies in subjects of
different occupations, age and sex. Procedures
proposed for assessing body composition can be
classified as either laboratory or field methods,
The laboratory methods have been reviewed and
discussed by Brodie (1988) and Wilmore (1992),
The field methods use anthropometric measure-
ments (girths, diameters and skinfolds) by es-
tablishing linear multiple regression equations,
A number of factors may influence body com-
position such as exercise and physical activities
(Dempsey, 1964; Parizkova, 1964), altitude
(Surks et al,, 1966; Bhardwaj, 1973; Bhardwaj
etal, 1974; Bhasin and Singh, 1992), nutrition
iMayer, 1955; Jokl, 1964), age (Brozek, 1952,

Forhes, 1976),

In the present paper, an attempt has been
made to study changes in different body com-
position compartments during adolescent years
among the affluent and non-affluent Meitei boys
of Manipur, India.

The Meiteis represent the most populouws
community of the state of Manipur inhabiting
mainly the central valley region. Racially, they
are predominantly Mongoloid and linguistically
belong to Tibeto-Burman family. Mass
proselytation of the Meteis into Hinduism dur-
ing the early pant of the 1&(h century has con-
tributed a good deal of share in the biological
and cultural complex of the present day Meieis,
Hinduised Meitei society 15 now divisible into
two main sections, such as the Brahmins and
Eshetriyas. There is also a group of revivalist
who follow pre-Hindu beliefs and practices,
They are populary known as “Meitei Marup”.
Predominance of Caucasoid characters is ob-
served among the Brahmins whereas the more
populous Kshetriyas and others are predomi-
nantly Mongoloid. The customary restriction of
intermarriage between the Brahmin and non-
Brahmin is, however, not strictly maintained and
as such racial osmosis berween them has been
taking place sporadically. The samples for the
present study were drawn from the non-Brah-
min sections of the Meiteis,

MATERIAL AND METHODS

The subjects for this cross-sectional study
comprise 969 male adolescents belonging o
Meitei ethnic group, between the ages of 12 1o
18 years. 488 of them belong to affluent fami-
lics and 481 to non-affluent families. These
boys have been obtained from various educa-
tional institutions of the four valley districts
of Manipur, wiz., Imphal West, Imphal
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East., Thoubal and Bishnupur, At the time of
measurements, they were apparently healthy and
had no known physical debility, illness and con-
genital defects. Anthropometric measurements
were made Tollowing the techniques described
by DeGaray et al. {1974) and Carter (1982). For
estimation of body compaosition, a four-compart-
ment model {.¢. fat mass. skeletal mass, musele
mass, and residual maszs designed by Drinkwater
and Ross ( 1980) and further revised by Ross and
Ward (1981) has been used. In this method, the
Phantom stratagem as proposed by Foss and
Wilson (1974) is utilised to work out fractional
masses from body measurements. The Phantom
is an arbitrary reference and is used as a meta-
phorical model. It is a caleulatory device, nota
norm. The Phantom standard deviation (s} are
derived from coefficients of variation from large
male and female samples obtained from various
sources. The phantom consists of specification
of lengths, breadths, girths, skinfold thicknesses
and fractional masses for a unisex reference of
human with stature and body mass (weight) of
170,18 cm and 64.48 kg, respectively. The sub-
seis of variable required for estimation of the
fractional masses are : (i} fat mass - triceps,
subscapular, umbilical, and anterior thigh
skinfolds; (ii) skeletal mass - humerus, femur
and biacromial breadths, and wrist girth; (1ii)
muscle mass- relaxed upper arm, chest, thigh and
calfl girths, corrected for skinfold thickness
i.e.[girth - (pi x nearest skinfold)'10]; (iv) re-
gidual mass - biacromial, bi-iliocristal and trans-
verse chest breadths and antero-posterior chest
depth. Individual ‘2’ values are obfained by us-
ing the Phantom formula, and mean ‘2’ values
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are calculated for each of the four subsets for
each subject. The *z' transformation is done ac-
cording to the formula reported by Ross et al,
(1982).

Five weight related body composition indi-
ces such as Weight-Fat mass index (Fat mass/
Weight x 100), Weight-Skeletal mass index (Skel-
etal maseWeight x 100), Weight - Muscle mass
index (Muscle mass"Weight x 100), Weight - Re-
sidual mass index (Residual massWeight x 100),
and Stature - Weight index (Weight/Stature x 100)
are also calculated for each of the subjects belong-
ing to the relatively most matured boys of the

present study fe. 17 and 18 years' boys,
RESULTS AND DISCUSSION

Ape-wise statistical constanis of four com-
ponents of body composition, such as fat mass,
skeletal mass, muscle mass and residual mass
are presented in tables 1 to 4. With regard to fat
mass, table | depicts that average fat mass of
the 12 years old affluent Meitei boys is 3.50 kg
and that of the non-affluent boys is 2.96 kg.
Hence onward, fat mass gains weight for every
addifion of years achieving a mean weight of
6.17 kg at 1B years among the affluent boys, and
5.58 kg among the non-affluent boys. The abso-
lute weight gain from 12 to 18 years is slightly
higher among the affluent boys (2.67 kg) than
the non-affluent boys (2.62 kg). Average fat
mass, considering all the ages together is 5.01
kg for the affluent boys and 4.46 kg for the non-
affluent boys. Peak growth spurt of fat mass
occurs at 14 to 15 vears period in both the socio-

economic groups (Fig. 1).

Table 1: Deseriptive statlstics pertaining to fat mass (kg) of the afMaent and non-affluent Meitel boys by age group

and *t* value for comparison

Age fin Meitei Affuent Bays Medted Non-affTuent Boys 1" winlue
yerrsd N Mean £ SE Kb N Mean + SE 5D

12 68 isp) = 008 0.67 69 2.9 = 004 0.30 610 *
13 72 39 = Q09 0.75 GE 3.43 = (.05 0.39 L B
14 2] 4% =+ (.08 0.635 Gy 4.0 = 007 (.60 511 *
15 ] 523 = 0l 0.94 70 4.5 = 007 G0 404 *
16 72 561 = LD .82 13 5.10 = @l 0, j54
17 5] 600 = 008 .64 T 5.49 + 02 0.97 166 *
18 T2 617 + D08 (65 70 5.58 + 009 0.75 501 *
Tatal 48 5001 & D0.OS 1.20 481 446 + 005 117 712

* Siptistically significant ai 0003 level
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Flg. 1. Distance and velocity curves for skeletal mass in the afMuent and non-afMiuent Meitel boys
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Skeletal mass also shows a gradual incre-
ment for every successive year in both the boys
belonging to the affluent and non-affluent fami-
lies (Table 2). Its mean value at 12 years 15 6,31
kg for the affluent boys and 5.86 kg for the non-
affluent boys. Mean skeletal mass of the 18 years
old affluent boys is 10.29 kg, while that of the
non-affluent boys is 9.87 kg. The overall aver-
age value of skeletal mass among the affluent
boys is 8.55 kg and the absolute gain during 12
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highest mean value of 22.03 kg. In the same
manner, the non-affluent boys' lowest mean
muscle mass (11.29 kg) is shown by 12 years
boys and highest mean value (21.60 kg) by 18
years boys. Average muscle mass of the afflu-
ent boys is 17.72 kg and that of the non-affluent
boys s 17.05 kg, The non-affluent boys show
greater value of absolute gain from 12 1o 18 vears
(10.31 kg) than the affluent boys (10.15 kg). Like
those of fat mass and skeletal mass, peak growth

Tahle Iz Descriptive statistics pertaining (o skeletal mass (kg) of the aMuent and non-afMuent Meitel boys by apge

group and ‘t* value for comparisan

Age fin Meitel AffTuent Boys Metred Mor-mifweni Boys ' vlue
yenrs N Mean = SE S0 M Mean + SE L]

12 GE 631 = D07 059 &9 5.E6 + D06 0.47 225 =
13 T 679 = 007 .63 &8 .34 = 007 0.6 432 *
14 G T8l =z 008 .67 il T.08 = (08 0.67 6.29 *
15 G0 207 = 010 .84 L] 832 = 010 082 6.00 *
I 72 G459 = ODR 0.67 8 B.78 = 007 0.62 Gag *
17 i) e o+ 0ld 0.81 L LT + (DR 068 325 ¢
1% T2 1029 = 0ld 082 0 987 & 010 0E7 104 *
Tuatal 4HR B5F = 007 1.64 q81 7.9 = 07 1.6l .38

* Stastcally significant at 005 level

to 18 years 15 3.98 kg, The non-affluent boys give
an average value of 7.99 kg and their absolute
gain 15 4.01 kg, Absolute gain from 12 to 18 years
is therefore higher among the non-affluent boys
than the affluent boys. Adolescent peak growth
spurt occurs during 14 to 15 years in both the
cases. Second growth spurt of lower intensity is
noted during 16 to 17 years (Fig. 2).

Mean value of muscle mass (Table 3) for
12 years old affluent Meiter boys is found to
bell.B8 kg while the 18 years boys show the

spurt of muscle mass occurs during 14 to 15 years
in both the affluent and non-affluent boys.
Among the affluent boys, spurt of low intensity
is again seen during 16 to 17 years (Fig. 3).
The affluent boys, as in the other cases,
show greater residual mass than their counter-
parts the non-affluent boys at every age (Table
4). Mean value of residual mass for 12 vears old
affluent boys is 8.72 kg while that of the non-
affluent boys of the same age group is 8.14 kg.
At 18 vears, mean residual mass for the affluent

Table }: Descriptive statistics pertaining to muscle mass (kg) of the aMuent and non-affuent Meltel boys by age

group and ‘t* value for comparisan

Age fin Meirei AffTuenr Boys Meirei Wan-afftuwens Bays t value
yerrs) N Mean = 3E S0 N Mean & 3£ 5D

12 tE & = 03 164 [ 11.29 + 017 1.40 224 =
13 T2 1306 = 017 1.48 [ 12.81 + Llé 1.32 1.07
14 i 1576 + 027 2.25 [ 14,57 + 025 1.03 -
15 &0 1945 <+ 022 1.3 T 17.87 + 0.29 2.39 437 =
16 T2 Wie = 021 181 [ 19.67 = 020 1.&67 168 =
17 s HNes o+ 022 180 T 21.2% = 021 1.77 1.3
1% T2 2203 = 027 2.33 T 2160 = 021 1.79 1.23
Tatal 48R 177 = 019 427 481 17.0% + 019 4.25 245 *

* Statistically significant at 0.05 level
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boysis 14.78 kg and that of the non-affluent boys
is 13.88 kg. The affluent boys display an aver-
age value of 12.05 kg, while that of the non-
affluent boys is 11.25 kg, The affluent boys show
higher gain of absolute growth from 12 to 18
years {6.06 kg) than the non-affluent boys (5.74
kg). Peak growth spurts for both the socio-eco-
nomic groups occur during 14 to 15 years. Post
peak growth spurt is also wiinessed in both the
groups during 16 to 17 yvears (Fig. 4).
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given in table 5. The affluent boys are heavier
than the non-affluent boys and the older boys
are heavier than the younger ones. The average
actual body weight of 17 years old affluent
Meitei boys is 51.68 kg while the calculated
weight is 51.87 kg. The average actual body
weight and calculated weight of the non-afflu-
ent Meitei boys of the same age are 49.81 kg
and 49,89 kg, respectively. The average actual
body weight of 18 years old affluent boys is

Table 4: Deseriptive statistics pertaining to residual mass (kg) of the afMuent and non-afflluent Meitel boys by age

group and ‘t* value for com parison

Age fin Meirei Affluent Bavs Meirei Mon-afftwens Boys ' value
yeara) N Mean = S5E 50 N Mean + SE S0

12 i B72 = 011 0,90 Lo 814 = 0.09 0.78 405 =
13 T2 95 = 011 0.96 it} B.E2 + (oY 0.70 503 =
14 o0 1oy = 03 1.09 66 9.97 + 13 1.02 577 =
3 o0 1273 = D12 099 0 11.74 x 013 1.05 569 *
16 72 13.20 = 0.0 0.77 [] 12.51 = 09 0,74 54949 =
17 ] 1424 = 014 I.16 i 13.57 = i3 1.07 144 *
18 T2 147 = 017 1.43 0 13.88 = 013 1.09 4.19 =
Tolal dHH 1205 = 0.11 241 451 11.25 = ([l 1.32 521 *

* Statistically significant at 0.05 level.

It has been observed that the affluent Meitei
boys are ahead of the non-affluent boys in all
the four components of body composition. How-
ever, the non-affluent boys exhibit larger incre-
ment of absolute growth for 12 to 18 vears con-
cerning skeletal mass and muscle mass, whereas
reverse is true in respect of fat mass and residual
mass. Differences in the three components, viz.,
fat mass, skeletal mass, and residual mass are
statistically significant at all age groups (con-
sidering the absolute value of 2 for significance
at 0.05 level). Statistical similarity between the
two groups of the Meitei boys is shown by mus-
cle mass at three age stages only, viz, 13, 17
and 18 years. Other age groups show statistical
difference between the affluent and non-afflu-
ent boys. Considering the mean values for all
the age groups together for each component, the
two groups of boys differ significantly in all four

1s.

Statistical constants of five body composi-
tion indices along with actual body weight and
caleulated weight {i.e. sum of fat mass, skeletal
mass, muscle mass, and residual mass) of the
boys belonging to 17 and 18 years of age are

53.31 kg and calculated weight is 53,46 kg, The
non-affluent boys of the same age group display
their average actual body weight as 50,60 kg and
the calculated weight is 50.77 kg. It is observed
that the calculated weight is greater than the ac-
tual body weight, The affluent boys show higher
values of weight - fat mass index, weight - re-
sidual mass index and stature - weight index than
the non-affluent boys. The latter, on the other
hand, show larger index values of weight - skel-
etal mass and weight - muscle mass, This is true
in both the 17 years and 18 years’ groups. Aver-
age weight-fat mass index value of 17 years af-
fluent boys is 11.61 while that of the non-afflu-
ent boys is 10.85. In the 18 years group, the af-
fluent boys” weight- fat mass index value is 11.60
and that of the non-affluent boys is 10.63.
Weight-residual mass index values of the afflu-
ent boys of 17 and 18 years are 27.43 and 27.62
respectively, while those of their respective non-
affluent counterparts are 27.17 for 17 vears and
27.36 for 18 years. Stature - weight index val-
ues of 17 and 18 years affluent boys are 31.62
and 32.26, respectively, while those of the non-
affluent boys are 30.78 and 31.03 in the same
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Table 5: Descriplive statisiics of the weight and ihe indices : weight-fat mass, weight-skeletal mass, weight-muscle
mass, welght-residesl mass ans siatwre-welght of 17 and 18 years old aMuent and non-aMuent Meitei boys

Mensurementndex {7 pears 18 pears

N Meam £ SE &D ¥ Meem =z SE 5D
Afflwens Meitei Boys [ 12
Weight (Kg) SleE o+ 045 368 5331 = 05 442
Caleulated weight* (kg) 5187 + D45 164 £346 = 051 443
Weight-Fat mass Index* 161 = 006 133 60 = 006  1.37
Weight-Skeletal mass Index® 1926 + 000 075 1928 =+ 008 070
Weight-Muscle mass Index® 41.76 + Q.18 1.49 4155 = 006 1.32
Weight-Residual mass Index* IT43 = 00E 060 762 £ 01D D.EE
Stature-Weight Incex 3lez = 0% 152 M = 021 1LTE
Now-afflvenr Meitel Boys U 0
Weight (kg) 4581 = 043 162 0 = 041 340
Calculated Weight* (kg) 4o 8 = (43 3157 7T = 042 1.50
Werght-Fal mass Index™ 1g8% = 02 166 163 = 017 .46
Weight-Skeletal mass Index® 1943 = 011 0.94 1949 = 011 OER
Weight-Muscle mass Index™ 4269 = 023 193 4271 £ 0% 1356
Weight-Reswdual mass Index® 77T = 011 0.EY T o+ 001 004
Staure- Weight Index T = 020 163 3103 o+ 018 152

* Calculated Weight = Fat mass + Skeletal mass + Muscle mass + Residual mass

order. Weight - skeletal mass index values of 17
and 18 vears old non-affluent boys are 19,43 and
19.49, respectively, while those of the affluent
boys are 19,26 and 19.28, vespectively. Weight
- muscle mass index of the non-affluent boys are
42.69 for 17 vears and 42.71 for 18 years, This
index among the affluent bovs are 41,76 for 17
years and 41.55 for 18 years. It is evident from
the value of weight- fat mass and weight - re-
sidual mass indices that heavier body weight of
the affluent boys than the non-affluent boys are
reasonably due to fat mass and residual mass.
Cireater stature-weight index values of the afflu-
ent boys are the influences of these two masses,
Individuals having the same body weight
may differ from each other in terms of fat mass,
muscle mass, skeletal mass, residual mass and
stature. Heavier body weights of the affluent
boys than the non-affluent boys are, more rea-
sonably, due to fat mass and residual mass, This
15 vividly demonstrated by the indices : weight -
fat mass and welght - residual mass. Greater stat-
ure - weight index values of the affluent boys
are supposed to be the influence of these two
fractional masses. It can be assumed that the boys
of affluent families probably consume moe pro-
tein and fat-rich food stuffs such as oil, milk and
its products, ege, meat, etc. than their less privile-
deged counterparts of non-affluent families.
Moreover, the affluent boys may be living more

luxurious life which involves less physical ac-
tivities. Comparatively higher rate of consump-
tion of protein and fat-rich foods coupled with
less phyysical activities is the possible reason for
heavier fat mass and residual mass of the afflu-
ent boys than the non-affluent boys, Keys and
Brozek (1957), Brozek et al. (1963), and Sodhi
(1976} have advocated that individuals living in
an active and vigorous life styles have stronger,
and more supple muscles with studier physiques
and less adipose (fat) tissue than those individu-
als who follow a sedentary existences,
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