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ABSTRACT A cross-sectional study was undertaken
among Savara iribal girls in ITDA schools situiated in the
Seatampela mandal of Srikakulam district of Andhra
Fradesh (South India) during Apeil, 1992 to Jamuary, 1996,
The sample consisied of 183 healiby girle aged &+ to 15+
years. In this paper, data on stature, body weight, upper
arm, calf, and chest clircumferences and shinfolde at tri-
ceps, hiceps, subscapulsr, suprailiac, medial calf and fore
arm sites are presented including patterns of change in
these physical iraits and gquantiistive sssesement of nuiri-
Hanal status with sdvancing age. Analysis of the data re-
veal that all the dimensions exhibited the maximum mean
annual increments between 11 and 12 years. Thess girls
are taller and heavier than the Mational standards (ICME,
1984). Thus both extensive and intensive research is con-
ducted among Savara tribal girls to sugges! programmes
and strategies for improvemnent of the nutritional siatus and

proper management of health. The findings of the study
cnn be used as a referance material for Savara tbal girls,

INTRODUCTION

Physical growth studies among tribal popu-
lations have been conductd in different regions
of the country by several scholars (see review
by Singh, 1980, Reddy, 1989; Nath et al.,
1991; Kapoor and Kapoor, 1991; Sharma,
1991, and Dharma Rao and Busi, 1994, 19935,
1996 and others). However, in the Segtampeta
ITDA of Srikakulam region there is dearth of
published material related to growth and dewvel-
opment of tribal girls; and the Indian Council
of Medical Research (ICMR, 1984) in their
nationwide growth survey did not include the
Savara tribal girls of Srikakulam district. A
cross-sectional growth study of Savara tribal
girls was therefore underiaken in April 1992 to
January, 1996 covering 23 measurements. In
the present study an attempd has been made to

study the effect of age from 6+ through 18+
years on ¢leven body measurements through-
out the growth period, and also to study the
adolescent growth spurt and mutritional status
of Savara tribal girls, and to compare this tribal
sample with ather iribal girls of India in order
to find out the population differences of phys-
ical growth and nutritional status. The present
paper reports the eleven body measurements
and nutritional status derived on the Savara
tribal girls of Seetampeta ITDA of Srikakulam
district of Andhra Pradesh.

MATERIAL AND METHODS

Savaras are one of the important and ancient
tribal groups living in Srikakulam and Viziana-
garam districts of Andhra Pradesh and Ganjam
district of Orissa state. Their population ac-
cording to 1981 census reports 15 81,121, Sa-
varas generally live on hill tops or valleys in
linear shaped rows of huts parallel o each oth-
er. Konda Savaras of Srikakulam and Viziana-
garam distrigts who are cking out their liveli-
hood by shifting cultivation, are recognised as
primiiive tribal groups by Government of India
for taking up special schemes for their develop-
ment. For details refer Dharma Rao and Busi
(1995),

The material of the present study comprises
of cross-sectional data collected on 183 Savara
tribal girls drawn from 10 ITDA schools of
Sectampeta, Srikakulam district of Andhra
Pradesh during the months of April 1992 1o
January 1996, The age of these subjects ranged
from 6+ to 18+ years. The exact dte of birth
was collected for every subject either from the
concerned school registers or from birth
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records of the Panchayats, All the subjects be-
tween age 6.00 o 6.99 years were in 6+ age
group and so on upto 18+ years is calculated
after Eveleth and Tanner {1976). The measure-
ments on cach individual were taken during
the working hours of the schools with mini-
mum clothing. All bilaterally represented mea-
suremenis were taken on the lefi. The Anthro-
pometric measurements were taken after
Weimner and Lourie {196%9). The measuremenis
were taken by the first author,

The whole year mean increments have been
caleulated by subtracting the mean of the pre-
ceding age group from that of the succeeding
age group. The values for a growth velocity of
a measurements are casily obtained by sub-
tracting for that variable, say at age A’ from its
mean value al age (A+1 year) is as below.

Welocity (V1= X (A+1) - XA

For diet survey - individual dietary intake
using 24 hours recall method (Thimmayamima
and Parvathi Rau, 1983) was used for quantity
of nutritional assessment, The information was
obtained from the mothers. The guantity of
food taken by an individual has been estimal-
ed. The values obtained is then converted into
their nutritive values using the food composi-
tion table of Gopalan et al. (1989). The average
nuiritive values in terms of calories, protein,
calcium, iron, and vitamins, thiamine, ribofla-
vin, niacine and vitamin "C' in the food con-
sumed in a day by subjects of each age groups
are assessed in this way.

RESULTS AND DISCUSSION

Mean values and standard deviations for
each anthropometric measurement for each
individual year of age are depicted in tables |
and 2. It can be inferred from the tables that the
mean values for all of these physical traits in-
crease with advancement of age with a few
fluctuating discrepancies of a minor nature be-
cause the data are cross-sectional. In Savara
tribal girls a steady increase in stature is no-
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ticed upto the age of 12 years. The mean stat-
ure of & years age group is about 109 cm and
one and half times by 18 years. The highest
mean annual gain (1119 cm per year) has oc-
curred between 11 and 12 years while the max-
imum mean annual loss (-0.05 cm per year) is
noticed between 16 and 17 years. Like stature
the mean body weight also increases continu-
ously upto the age of 16 years, The mean body
weight of & years age group is about 15 kg; it is
doubled by 12 years, and thrice by 17 years.
The highest mean annual gain (+6.32 kg per
vear) has occurred between 11 and 12 years
while the maximum mean annual loss (-0.18 kg
per year) is found between 9 and 10 years.

The mean upper arm circumference of 6
years age group is about 14 cm, it is one and
half times by 16 years. An increment of 3 cm is
noticed from 16 to 18 years. The mean calf cir-
cumference for 6 year age group is 20 cm. It is
one and half times by 18 yvears. The maximum
mean annual increase of upper arm (+2.18 cm
per year) has occurred between 11 and 12
vears, While the maximum annual loss of up-
per arm circumference (-0.17 cm per year) is
found between 7 and 8 years. The highest mean
annual gain (+2.39 cm) of calf circumference
has occurred between 10and 11 years while the
maximum mean annual loss (-0.06 cm) is
found between 9 and 10 and 14 and 15 years.
The mean chest circumference at & years is
about 52 cm, it is one and half times by 18
yeas. The highest mean annual gain (+4.28 em)
has attained between 11 and 12 vears, while the
maximum mean annual loss of chest circum-
ference (-0.03 cm) per years is observed be-
tween 14 and 15 vears,

From the table 2 it is clear that all the six
skinfold characters show non-normal distribu-
tion at several ages. Fat fold at Biceps reglon
increase gradually with minor irregularities in
the mean from & to 17 years; the highest mean
annual gain (+0.53 mm) has occurred between
12 and 13 years while the maximum mean an-
nual loss of thickness (-0.9] mm per year) is
found between 17 and 18 years; and then de-
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Table 1 : Mean and standard deviation of five body measarements among Savara trihal girls of Andhra Prodesh

Age fin N Srature Body weigh: _Upper arm Calf circumference Chest circumference
years) ¥ &b X 5D, X 5.0, ¥ 50 X 5D
B4 16 10924 4.2 1571 118 1445 088 000 1.1%9 52.62 |46
T+ 11 1710 4,30 1890 1.75 1556 083 ILIE 1.07 47T 1.73
g+ 16 11965 152 1978 la6 1538 094 ZLIZ .28 56,15 185
Qe 12 12499 671 2287 139 1600 102 1174 .45 56,91 1.44
104 13 12584 384 2169 1.0 1616 107 2268 1.21 58.57 .66
s 4 13212 4,76 2553 159 1679 052 2507 1.85 6136 293
12+ 14 14341 430 31.8% IR 1897 1.24 2595 1.0%8 G564 184
134 12 14447 334 3516 120 19322 057 Z5.70 1.23 G977 1654
ld+ 4 14522 6,03 3678 1.88 2028 L2 2793 099 70407 155
15+ 15 14923 287 37.00 1.51 2052 1% IT.AT7 1.11 TO.04 4.63
16+ 15 15692 406 44,66 337 2168 149 2924 134 TE. 79 4.33
17+ 15 15642 909 4666 408 2315 1.88 2970 1.83 T75.20 329
18+ 15 15737 742  48.66 441 2402 1.64 29.80 1.37 T6.94 507

Table 2 : Mean and standard deviation of six body measurements among Savara tribal girls of Andhra Pradesh

Apefin N Triceps Biceps _Subscapular  Medical calf Supra iliac Forearm

years) X X _SD X 5D X 5D ¥ 5D X _ sb
[ 6 633 057 456 121 531 073 B3 LY 505 118 4597 1.27
T+ I &89 1,28 505 0.73 565 093 900 2401 552 0.R4 51016 0.8l
S 16 623 128 462 133 575 087 A61 154 558 094 4ES 1.11
G 12 623 122 456 o060 645 174 B9F 141 5T 121 513 DS
10+ 13 578 086 415 069 549 047 BI15 166 569 149 467 076
11+ 14 7.0 B 430 140 675 093 BS5T L1763 125 472 095
12+ 14 711 120 470 140 T95 152 850 252 a40  1BT 505 069
13+ 12 743 OBl 523 0BT TAM 052 Y06 19F  TA1 0 142 458 D42
14+ 14 964 . 570 LoD 841 1B Ji42 233 761 143 614 076
15+ 15 &74 166 S6R 07 T2S 125 444 169 T 262 522 064
16+ 15 7.89 120 A24 068 K16 050 B4 021 796 059 5EE 057
17+ 15 922 659 085 258 048 1182 184 669 061 637 068
18+ 15 9.16 322 S57TR 0 141 945 147 1057 303 BT4 204 56E 0 1M

Tahble 3 : Average daily intake of nuirients by Savara tribal girls age 6+ to 15+ years (one day diel survey)

Age Protein Calories  Caleiam fram  Thigmine Riboflavin Niacin  Vitamin C
{in years) Mean Mean Mean Mean Mean Mian Mean Mean
{gms) {K.cal) fmg) img) (mig ) {mmg) (mgh (mgh
b+ 4251 109721 274,60 7.10 0.50 0,15 661 31.47
T+ 3343 1540.71 116,81 8.81 0.49 0.54 E26 172
B+ 44 86 1428583 53791 18.3%8 1.10 0,50 1541 TE.60
9+ 36.10 129635 134,99 T.05 0.49 0.37 764 4 82
10+ 41.00 2002 81 500,00 16.01 081 418 T80 15.80
11+ 4826 177768 17609 G.90 074 048 10.45 T.04
12+ 62.46 297780 106,03 19.25 1.48 1.07 1504 1776
13+ B0 416300 119.98 28,83 208 1.48 2287 THAHS
14+ B6.45 A086.79 142,00 24.24 201 1.55 2146 3328
15+ 5576 276570 TET.16 1899 1.17 0,98 13.80 6.93
Total in all
age groups 4547 201053 552.00 14.83 .64 1.38 11.35 29.59
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cling. The mean triceps decreases continueously
throughout & to 10 years: and from 11 1o 14
venrs increases. The highest mean annual gam
(1.32 mm per vear) has occurred between 10
and 11 vears while the maximum mean annu-
al loss of thickness (-2. 21 mm per vear) is
found between 13 and 14 years increases by 18
VEArs,

The mean subscapular skinfold decreases 6
o9 vears and increases by 14 vears, The high-
est mean annual gain {+1.40 mm per vear) has
occurred between 13 and 14 vears while the
maximum mean annual loss (-1. 16 mm per
year) is noticed between 14 and 15 years and it
increases by 18 years. The mean medial calf
skinfold increases & to 17 years with minor ir-
regularities. The highest mean annual gain
(+2.36 mm) has attained between 13 and 14
years while the maximum mean annual loss of
thickness (-1.98 mm per vear) is noticed be-
tween 14 and 15 years and it declines by 18
YEArs,

The mean fore arm skinfold increases 6 1o 9
vears. The highest mean annual gain (+1.16
mm) has attained between 13 and 14 years, the
maximum annual loss (-0.92 mm) is observed
between 14 and 15 years, and it increases by 17
vears and declines by 18 years, The mean su-
prailiac skinfold at 6 years gradually increases
from 6 (o 18 years (Table 2). The highest anm-
al gain (+0.65 mm) has attained between 10
and 11 years, the maximum mean annual loss
(=1.27 mm per annum) is noticed between 16
and 17 years.

The maximum mean annual increments or
highest peak velocity of calf circumference
{2.39 cm), triceps {1.32 mm), subscapular skin-
foids (1.26 mm) were attained between 10 (o
11 vears which is carlier by a vear than stature
(UL 1% cm), body weight (65,32 kg), upper arm
circumference (2.18 cm) ie. 11 and 12 years;
and two vears earlier than biceps (0.53 mm)
and suprailiac (0.%9]1 mm) f.e 12 and 13 years,
and three vears carlier than medical calf (2.36
mm) and fore arm (1. 16 mm), skinfolds i e. 13
and 14 vears.
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The mean consumption of calories, protein,
calcium, iron, thiamine, riboflavin, niacin and
vitamin "C’, however appear to be rather inad-
equate in terms of the daily requirements pre-
scribed by ICME (1968), The quantitative data
on nutritional assessment through diet recall
reflect a gross deficiency of calories intake in
Savara tribal girls particularly from 9 and 11
vears, These suggests that the prolonged defi-
ciency of calories intake in the preceding years
is retlected in the delayed or sharp adolescent
spurt and post adolescent spurt. The fat fold
recession just before the spurt age indicates the
assimilation of body fat during deprived condi-
tion. They also strengthen the suggestions of
the role of specific nutrients in specific growth
periods. Thus both extensive and intensive re-
search is conducted among Savara tribal girls
to understand the Nutritional deficiency disor-
ders and to suggest programmes and strategics
for improvement of the nuiritional status and
proper management of health (Table 3).

It will be evident from the foregoing results
that the findings among Savara tribal girls re-
veals that they are taller and heavier than the
findings of Singh (1980), and Dharma Rao and
Busi {1994}, and taller than the findings of
Nath et al. (1991) and taller and heavier and
narrow chest than the National standards
(ICMRE 1984}, and similar to the findings of
Sharma (1991). These Nindings are general,
universal in character and observed in many
populations (Johnston et al., 1975). The results
generaied in this paper can therefore be utilised
as reference material for the Savara tribal girls
in Sectampeta ITDA of Srikakulam district of
Andhra Pradesh, Goldstein and Tanner (1980)
have recently pointed out that the findings ob-
tained from such studies would be useful as an
alternative to the growth standards.
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