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ABSTRACT A cross-sectional study was undenaken smong Jatapu irbal boys in rural schools siluated in
the Sestammapeta mandal of Srikakulam disiriel of Andhra Pradesh (South Indiaj dumng Apnl, 1992 10
Seprember 1993, The sample consisted of 341 healthy boys aged 6 to 18 years. In ihis paper, data on height,
budy weight, upper armm circumference, calf circumfsrence and skinfiolds a1 biceps, wriceps, subscapular, medisl
calfl, forcarm and suprailiac sites are | d, inclading p of change i these physical trals wih
advancmg age. 1t has been observed that there is an increase in all the dimensions with increase in age
cacepd skinfolds. Analysis of the deia reveal thar all the dimensicans exhibised the maximum mean anmal
morermants betwsen 12 and 15 years. There exisis a second peak welocity in some of the measuremcnts

between 15 and 17 years. These bovs are shoner and heavier than the Manonal Standard (ICME, 1884} The

fidings of the swdy can be ussd as a reference matenal for Jatapu nbal bovs,

Growth trends do not exhibit much varig-
tion The different parts of the body, despite
the fact that they grow at different rate and
time, cxpress a fairly regular sequence of
development, Many studies show that the pat-
terns of physical growth and development,
though genctically determined, is strongly in-
fMuenced by socio-economic andfor nutritional
status (Tanner, 1966; Eveleth and Tanner, 1976;
Garn, 1980; Bharat, 1983; Eveleth, 1985),

Jellilfe (1996} shows that environmental
influences, especially nutrition, are of greater
importance 0 relation to growth than genetic
background. Dugdale et al, (1970} show that
genetic factors set a limit on growth, but
boccame maximally effective in manifestation
only when nutritional and other factors reach
an optimal level. Several studies of physical
growth in tribal population have observed that
with the increase in age, there is a endancy
for incrcase inall the pliysical traits except
skinfolds (Singh, 19805 ICMR, 1984; Jhingon
and Math, 1985; Reddy, 1989; Nathetal., 1991,
Rapoor and Kapoor, 1991; Dharma Rao and
Busi, 1993, Many rescarchers have tried to

enumerate the trends of growth under different
situations all over the world but little attention
has been pand towards Podu cultivation and
settled agricultural Jatapu tribal boys. In the
present study an attempt has been made o
study the effect of age from 6 through 18 years
on ten physical traits of Jatapu tribal bovs,
who belong to lower socio-economic strata
having poor nutritional conditions. The present
paper, reparts the ten body measurements derived
on the Jatapu tribal boys of Seetammapeta ITDA
of Srikakulam district of Andhra Pradesh.

MATERIAL AND METHODS

Tatapu is one of the predominant Scheduled
Trihe populations of Srikakulam, Wizia-
nagaram and VYisakhapainam distrcis of
Andhra Pradesh and in the adjoining Korapul
and Ganjam districts of Orissa. The wial Jatapu
tribal population in this ficld arca is 86,762
for the present study (ITDA survey). Shilting
cultivation or Podu cultivation is provalent on
hill slopes cleared by forest growih, Now-a-
days Jawpu resort o plough cullivation. The
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busic dict of the Jatapus consists of rice, lentils,
mcat and fish, Jatapus of this region used to
pra:tice any one of the three customary practi-
cos, viz, marriage by negodation, by service,
and clopement. Choice of marriage is governed
by tribe endogamy.

The material of the present study comprises
of cross- sectional data collecied on 341 Jatapu
wibal boys drawn from 10 ITDA schools of
Scewmmapets, Srikakulam district of Andhra
Pradesh during the months of April 1992 o
Sceplember 1993, The age of these subjects
range from 6+ o 18+ years. All the subjects
bevween age 6.00 to 6.99 yvears were in O+
agc groupand soon upto 18+ years is calculated
after Eweleth and  Tanner (1976). The
measurements on cach individual were taken
during the working hours of the schools with
minimum clothing. All bilaterally represented
measurements were laken on the left, The
measuremenis—body weight, stature, upper arm
and call circumferences, skinfolds on triceps,
biceps, subscapular, suprailiac, medial calf and
forearm were aken afier Weiner and Lourie
(1969, The measurements were aken by the
first author,

The whaole year mean increments have been
calowlaed by subtracting the mean of the
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preceding age group from that of the succeed-
ing age group. Growth velocily is incrament
per umit time of a measurement that is
constantly growing and the concept is well
understood if growth i thought of as a form
of motion (Tanner, 1964), The values for a
growth velocity of a measurement are casily
obtained by subtracting for that variable, say
at age "A'" from its mean value at age (A+]
vear) is as below @
Velocity (V) = X (A+1) - X. A,

According 1o Thompson (1942) plotting
their successive differences against lime, we
obtain a curve each point on which represenis
acertain rate at a certain time.......... this shows
a succession of varying velocities, This may
be called the velocily Curve.

RESULTS AND DISCUSSION

Mean values and standard deviations for
each anthropometric measurement for each
individual year of age are depicted in tables
1 and 2. It can be inferred from the tables
that the mean values for all of these physical
traits increase with advancement of age with
a few fluctuating discrepancies of a minor
nature because the data are cross-scctional.

Table 1 : Mean and standard deviation af Four body messurements among Jalapu tribal boys of Andhra Pradesh

Age N Slanre Hody weight Upper arm Calf circumferance
fin years) circumfarance

X S0, X 50, X 5D, X 540,

o+ 54 109.76 537 16,53 1.58 14,80 082 2034 1.14
Te LK 117.358 593 14.54 Lidd 1534 098 21.44 1.21
B 23 12140 4.6 20.58 164 1592 0.67 2148 1.02
9+ 26 12893 572 1354 27 16.70 1.14 2332 1.40
10+ 24 130,57 473 25,35 237 1674 095 23,64 1.79
i 22 136.51 T.16 I8.59 3.54 17.94 108 24.80 1.5
12+ 2 138,12 510 30.18 R 18.25 138 26.04 1.68
13+ 18 14166 6.5 5308 3. 18.72 1.59 26.13 214
14+ 4 148.36 4.79 304 3.60 19.91 1.72 2708 1.58
15+ i 154.5% 5.85 41.51 341 20056 1.24 28.63 1.38
(L3 20 157.05 el 4571 77 21.38 2.31 29.59 1.96
1T+ 0 158.84 5.43 4867 358 1283 1.40 30.48 1.59
18+ 17 158.17 631 48.50 526 2318 1.93 30.08 pullic
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Standard deviations for these characters have
not shown any consistent pattern as foundearl-
icr in lincar, ansverse and circumferential
measures (Pakrasi ot al., 1988; Das Gupta,
1960, 1991; Das Gupa and Das, 1990). The
highest value of 5.D. (7.16 - 6.59 cm) is found
at 11 and 13 years, for body weight these are
5.26 kg and 3.88 kg occurming at 18 and 17
years, respectively, In Jatapu tribal boys a
steady increase in stature is noticed upto the
age of 15 years, The mean stature of 6 years
age group is about 109 cm and one and half
time by 18 years. The highest annual gain
{(+6.70 cm per year) has octurred between 13
and 14 years while the maximum mean annual
loss (<002 cm per year) is noticed berween
17 and 18 wears. Like stature the mean body
weight also increases continuously upto the
age of 16 years. The mean body weight of &
vears age group is abouwt 16 kg; it is doubled
by 13 years, and thrice by 18 years. The highest
annual gain (+4.47 kg per year) has occurred
between 14 and 15 years while the maximum
mean annual loss (-0.17 kg per year) is found
between 17 and 18 years. The mean upper
arm circumference of 6 years age group is
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about 14 cm, it is one and hall times by 16
years, An increment of 3 cm is noticed from
16 w 18 vears. The mean calf circumfcrence
for & vear age group is 20 cm. It was one and
hall umes by 18 vears. The maximum mean
annual increase of upper arm and call circum-
ference (+1.19 cm and +1.63 cm per year)
has occurred respectively, between 13 and 14
years, while the maximum annual loss of calf
circumflerence (-0.03 cm per year) is found
between 17 and 18 years. Fat fold at biceps
region increase gradvally  with  minor
irregularities in the mean from 6 w 13 years;
the highest annual gain (+0.40 mm) has
occurred between 14 and 15 years while the
maximum mean annual loss  of thickness
(=0.53) mm per year) is found between 8 and
9 wears, and increase w 17 years and then
decline. The mean triceps decreascs con-
tinuously throughout & o 10 vears; and rom
11 o 13 years increases, The highest annual
gain (+0.60 mm per year) has occurred between
12 and 13 years while the maximum mecan
annual loss of thickness (-0.81 mm per year)
is found between 17 and 18 years and declines

by 18 years.

Talde 2 : Mean and stundard deviation of six skinfold thickness measurements among Jatapu tribal boys of Andhra

Pradesh

Age N Biceps Triceps Subrcapular Medial calf Forearm Kuprailiac
bén yoorsy X SD X SD. X 5D X 5D X 5D X 5D
L MM 415 03 655 1M &6 205 BRIl 168 495 163 478 193
T+ JBo44% 112 63 128 548 083 B41 200 489 LIF SR LAT
B+ W 4% 169 A46 154 55T 086 TH2 19T 505 LIT 533 LW
Ut W 442 1.14 6,25 1L.0& 550 06T 8.24 162 500 0585 5.0 0,54
10+ 4 437 104 a2 126 5% 101 R4 209 512 12F 0 S5ES LT3
1+ a2 478 098 684 106 620 O0TF 908 1LE2 515 0% 557 0M
12+ 2 4Te 092 AT 133 638 0% 907 24D 480 O6H &10 135
13+ 13 500 123 733 LSl &% 140 BOS 1Té 535 073 &S50 175
14+ 24 430 095 68 LIT &%) 05 924 208 496 068 asd DTR
15+ ¥ 4% 078 04 LA2 T L0F 961 135 502 075 690 |4
1 ¥ 4% 088 758 200 825 148 948 211 508 083 TOT 143
17+ N 504 (B9 T.63 .56 B.B4 144 932 173 532 QA& 721 1.24
18+ 17 501 .54 6.83 1.30 R75 1.61 B.21 230 504 1. .02 1.57
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Table 3 : Annual increments for ten body measurements among Jatapu tribal boys of Andhra Pradesh

Age Height By Upper Calf SkinTods
fin years) welght  arm oo e Triceps  Sub- Medial  Forearm  Sap-
circum-  ference I
Jerance Feapualar calf railias
B+ —_— —_ _— —_ — — — — — —
T+ T.62 199 054 1.10 034 0.20 -1.20 030 405 LA
&+ 4.002 L 058 104 047 012 0.0% 058 0.1% LEN ]
B+ 7.53 .26 0,78 B4 .53 18 -0.06 0.4z 008 031
10+ 1.4 1.51 0.0 032 0.4 -0.04 046 0.00 012 LS
1+ 04 324 1.20 1.17 041 e 24 0.1 0.3 -0y
12+ 1.61 1.59 0.31 124 - 010 013 0.0z .35 053
13+ 3,54 290 0.47 nog .24 LED (.58 011 .55 Ly
14+ 6.70 356 1.19 1.63 150 -0.50 0.05 0.32 -0.38 o4
15+ 6,23 447 065 0&7 .40 022 0.33 .34 .06 0.26
16+ 2.45 4.28 0.82 .26 SHEE] .54 101 .12 0.06 017
17+ 1.75 2.58 1.45 ) 0.5 [ 007 .58 .15 024 14
1B+ -0.02 417 035 -0.3% 03 -8l 00 10 0.27 018

The mean subscapular skinfold decreases
6 o 9 years and increases by 18 years. The
highest annual gain (+0.58 mm per. year) has
occurred between 12 and 13 years while
maximum mean annual loss (-1.20 mm per
year) is noticed between 6 and 7 years. The
mean medial calf skinfold decreases 6 1w 8
years and increases by 12 years. The highest
annual gain (+0.34 mm) has attained between
14 and 15 wears while the maximum mean
annual 1oss of thickness (-0.58 mm per year)
o noticed between 7 and 8 vears and it increases
by 17 years and it declines by 18 years, The
mean forearm skinfold increases 6 1o 11 years.
The highest annoal gain (+0.55 mm) has
attained between 12 and 13 years, the
maximum annual loss (-0.38) 15 observed
berween 13 and 14 years, and it decroases by
14 wears and it increases by 17 years and
declines by 18 years.

The mean suprailiac skinfold at 6 vears
gradually increases from & 1o 18 years (Table
21, The highest annual gain (+0.53 mm) has
attained between 12 and 13 years, the
maximom mean annual loss (<0.31 mm per

annum) is noticed between 8 and 9 years. From
table 3 it is evident that skinfold thinckness
increases gradually with minor irmegularities
in the means from 6 to 11 years reaching a
peak value between 12 10 15 years. From 16
to 18 years apain gradual downwards trend
in thickness is clearly noticed.

The juvenile maximuem mean annuoal
increments of statere (7.62 cm), body weight
(2.99 kg), call circumference (1. 10 cm), medial
calf (0,30 mm), suprailiac {0.40 mm) skinfolds
is attainzd between 6o 7 years which is delayed
by a year than biceps (0.47 mm), triceps (0.12
mm} and forearm (0.16 mm) skinfolds ie (7
and 8 ycars) and threg years than upper arm
circumference (.78 cm) ie. (8 and 9 years)
and four years than subscapular skinlold (046
rum) e (9 and 10 vears),

The maximum mean annoal increments or
highest peak velocity of tripeeps (0.60 mm),
subscapular (0.58 mm), forearm (0.55 mm).
skinfolds were atained berween 12 w 13 years
which s carlier by a year than stature (6,70
cm}, upper arm circumference (1.19 cm), calf
circumference (1.63 cm) f.e, (13 and 14 years)
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and two years earlier than body weight (4.47
kg), biceps (0.40 mm) and medial calf (0,34
mm) fe. (14 and 15 years), Apart from the
highest peak velocily some measurcmenis
showed second highest peak velocity for the
lower intensity. The highest peak velocity of
suprailiac skinfold (0,26 mm) s auained
between 14 and 13 years which is carlier by
a year than calf circuference (1.26 cm), riceps
(.54 mm}, and subscapular skinfold (1.01 mm})
i.¢. (15 and 16 years): and earlier by pwo years
than upper arm circumference (1.45 mm) and
forcarm (0.24 mm) i.e. (16and 17 yvears) (Table
3.

The occurrence of sccond highest peak
velocity in case of the six measurements is
probably due w the fact that the Jatapu tribal
boys, as they belong 0 a inbal sct up lack
many resources and belong o the lower socio-
ccongmic level of the sociely. As a result
inadequacy in their nutritional intake caoses
poorer health condition in general there by
affecting their general patern of growth caus-
ing bimodality of growth spert. The cross-
sectional nature of data appears o be not
responsible for causing the biomodality as Math
(1972} reported normal unimodal curves on a
sample of Jau boys of Meerut, UP. (India)
and also boys of Maharashira belonging w a
similar socio-cconomie strala as that of the
Jatapus. Increase of the sample size could have
smoothon the nature of the curves but it was
not possible to collect a larger than present
one in a tribal set-up where the study was
conducied (Table 3).

[vwall be apparent from the loregoing results
that the findings among tribal boys were mora
or less similiar o the findings of Singh {1980},
Ingets € 19600, Jhingon and Math (1985}, Reddy
( 19897, and shorter and lighter than the findings
of Kapoor and Kapoor (1991), and shorter and
heavier than the Mational standards (ICMR
1984). The results generated in this paper can
therefore be utilised as reference material for
the Jatapu tribal boys in Seclammapela ITDA
of Srikakulam district of Andhra Pradesh.

Goldstein and Tanner (1980) have pointed out
that the findings obtained from such studies
would be useful as an alternative 1o the growth
standards.
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