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ABSTRACT A cross-sectional study was, undertaken
among Porja tribal girls in [TDA schools situated in the 4
mandals wiz. Paderu, Araku valley, Ananthagiri, and
Munchingput of Visskhapatnam district of Andhra Pradesh
during February |9%6 10 January 1998, The sample con-
sigted of 288 healthy girls aged 0+ to 18+ years. In this
paper data on stature, body weight, upper arm, calf, chest
abdormanal and hesd circumferences and skmfolds at tn-
ceps, biceps, subscapular, suprailiac, abdominal, anterior
ihigh, medial calf, fore aren siles and blood pressune, polse
rate and sickle cell wait are presented inchuling patterns
of change in these physical and physiclogical iraits with
advancement of age. It has been observed that there is
progressively increase m all the dimension with advance-
ment of age excepd skinfolds. Bui homozygous (Hb35)
and heterazygous (HbAS) sickle cell anemic Porja tribal
girls have decelerating growth trend when compared fo
Mormal Porja tribal girls. Analysis of the data reveal that
all the dimensions exhibited maximum mean annual m-
cremenis between 11+ and 144 years. Blood pressure and
pulse rate increased with increase m age with miner Muc-
tuations. These girls are shorter and heavier than the
ICME, 1984 observations. The findings of the study can
be wsed as a reference material for Porja tribkal girls of
Wisakhapamam district

INTRODUCTION

Most published studies of physical growth
in tribal populations have revealed that with the
increase in age, there is a tendency for increase
in all physical traits except skinfold measure-
ments (Jhingon and Math, 1985; Reddy, 1989;
Dharma Rao and Busi, 1994., 1995, 1996, and
1997). Blood pressure is an important indicator
of cardio-vascular functioning. Blood pressure
varies with age, sex, race, body weight, body
fitness and several other factors (Verma, 1991;
Gray and Fujoka, 1991 and Putatunda and
Dhara, 1994). Investigation carried out under

different conditions by various research groups
have shown positive correlation between blood
pressure and age (Reddy et al., 1991), heredity
(MNirmala and Chengal Reddy, 1991), body com-
position (Sambasiva Rao, 1983), social staus
(Srivastava et al., 1997) and sex (Celine and
Mathur, 1979). Another important dimension of
the variation in arterial blood pressure is the in-
teraction with other physiometric and
anthropometric variables, In India very few re-
searches have been conducted in this field
(Padmavati and Gupta, 1959; Kate and Verma,
1989; Das and Mukherjee, 1963; Gangopadhyay
et al., 1988; Mirmala and Chengal Reddy, 1991;
Werma 1991; Dharma Rao and Busi, 1997),
Howewver, in Padern ITDA of Visakhapatnam
region there is dearth of published material re-
lated to growth and development, blood pres-
sure and pulse rate and sickle cell trait of Porja
tribal gifls and the Indian Council of Medical
Research (ICME. 1984) in their nation wide
growth survey did not include the Porja tribal
girls of Visakhapatnam district. A cross-sec-
tional growth sudy of Porja tribal girls was
therefore undertaken in February 1996 to Janu-
ary 1999 covering 18 measurements.

Many researchers have tried to enumerate
the trends of growth under different situations
all over the world, but little antention has been
paid towards primitive tribal groups. i.e. Porja
girls. In the present study an attempt has been
made to study the effect of age from 0+ through
18+ years on 18 body measurements, through-
out the growth period and also to study the ado-
lescent growth spurt, and 15 aimed to, under-
stand the association between blood pressure
and pulse rate and sickle cell trait with height,
body weight, circumferences and other skinfold
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thickness and its implications for health of the
population and to compare these girls with other
tribal girls of India in order to find out the popu-
lation differences of physical and physiologi-
cal traits, In the present paper reports the 13
body measurements taken on the Porja tribal
girls of Paderu, Araku valley, Ananthagiri and
Munchingput mandals of Visakhapatmam dis-
trict of Andhra Pradesh have been discussed.

MATERIAL AND METHODS

Porjas are predominantly found in sched-
uled areas of Visakhapatnam district and they
are sparsely settled in Srikakulam and East
Godavari Disiricts. According to 1981 census,
the population of the Porja in Visakhapatnam
district 15 13,418 and in Andhra Pradesh is
16,374, This tribe is divided into the following
endogamous subgroups. 1. Parangi Porja, 2.
Didoi Porja, 3. Jhodia Porja, 4. Gadaba Pora,
5, Pangu Porja, 6. Kollai Porja, and 7. Bonda
Porja. Few sections of Gadabas call themselves
as Porjas. Most of the subdivisions speak their
own dialects. Each of the subdivizions of Porja
community are further divided into several ex-
ogamous clans such as Killo (tiger), Korra (sun),
Samardi (bear), Onthala (snake), Pangf (kite),
Gollori (monkey), and Kimudu (bear). The fam-
ily and marriage patterns of Porjas are identical
with other tribal groups living in Araku and
Jolaput region.

The traditional sacred friendship is also
prevalent among Porjas. These duminitive asso-
ciations are formed imespective of caste, creed
and sex and these associations are continued from
generation to generation. The main objective of
this friendship is to promote the well being of
each other. Sometimes the unmarried boys and
girls enter into this sacred friendship and they
can marry if they belongs to marriageable clans.
Porjas especially Jhodia Porjas perform a folk
dance called Jhodianat or Jellinat or Mandinat,

The Porjas largely subsist by shifting culti-
vation n view of their extreme backwardness
and low literacy rate. Government of India rec-
ognized Bondo Porja, Khond Porja, Parangi
Porja as primitive tribal groups. But these sub-
divisions are not exhaustive. There are some
subgroup like Jhodia Porjas, Pengu Porjas who
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are extremely backward and primitive. The lit-
eracy levels among Porjas are extremely low,
As per 1981 census reports the literacy percent-
age is only 2.88. With regard to female literacy
it is only 0.70 per cent and it is the lowest per-
centage among females of all the tribal groups.

The Porjas eat rice and korra, They prepare
gruel (Ambali) with sama, chodi and consume it
after their meal. They eat vegetables like toma-
toes, pumpkins and beans. In summer season,
they store the mango kemol powder and make
use of it in rainy season. They cat beef and the
flesh of glmost all the domesticated wild animals
inchuding bears. They also eat all edible roots,
tubers and some of the leaves available in the
forest besides various minor forest produce,

The principal crops grown by Porjas are
paddy, jowar, ragi, korra, sama etc. They also
grow commercial crops like niger, ginger, chil-
lies, sugarcane, and turmeric on small scale,
They also grow vegetables like tomatoes, pump-
kins, cucumbers and beans, They grow hill red
gram in their Podu fields.

The material of the present study was based
on a cross-sectional data eollected on 288 Ponja
tribal girls drawn from 8 school from 4 selected
mandals, viz., Paderu, Araku valley, Ananthagiri
and Munchingput of Visakhapatnam district of
Andhra Pradesh during the months of Febrary
1996 to January 1999. The age of these subjects
ranyes form 4+ to 18+ years. The exact date of
birth was collected for every subject either from
the concerned school registers or from birth
records of the Panchayats. The doubtful cases
were excluded from the present sample. All the
subjects between age 0.00 to 0.99 years were in
0+ age group and 1.00 to 1.99 years were in 1+
age group and so on upto 18+ years is caleulated
after Eveleth and Tanner (1979). The measure-
ments on each individual were taken during the
working hours of the schools with minimum
clothing. All bilaterally represented measure-
ments were taken on the left. The anthropometric
measurements were taken after Weiner and
Lourie (1969). The weight of each individuals
as recorded in kilograms using a portable weigh-
ing machine. The measurements were taken by
the first author.

Blood pressure were determined on the sub-
ject by the method described by Rose et al.
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(19%2) using the sphygmomanometer with
standard cufT and the stethoscope. The meas-
urements were thoroughly practised for a week
in the presence of a cardiologist of the local
Government Hospital and the reading of the
investigator was checked each time with that of
the doctor till the readings were consistent. Af-
ter standardizing the method the investigator
started taking the blood pressure of subjects.

Heart rate was conveniently measured as
pulse rate by palpation of the radial artery at
the wrist, the number of beats occurring in half
a minute being counted and doubled to give the
pate per minute by using stop watch, Blood sam-
ples were collected by using intravenous
method. Screening test for the presence of sickle
cell trait was conducted after Daland and Cas-
the (1948) and confirmation by cellulose acetate
membrane electrophoresis,

The values for a growth velocity of a meas-
urements are easily obtained by subtracting for
that variable, say at age *A° from its mean value
atage (A+1 vear) as below:

Velocity (V1= 5 [A*])- x . A.

RESULTS AND DISCUSSION

Mean values and standard deviations for
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each anthropometric measurements for each in-
dividual year of age depicted in table 1 and 2. It
can be inferred from the tables that the mean
value for all the body measurements except
skinfolds are progressively accelerating trend
with age from 0+ to 12+ years showed steady
pattern of growth, and from 13+ to 18+ years
almost stationery pattern and decelerating tremd
of growth is investigated. From the table 2 it is
clear that all the eight skinfold characters show
non normal distributions at several ages. Stand-
ard deviations for these characters have not
shown any consistent pattern as found earlier
in the linear, transverse and circumferential and
skinfold measuremenis (Dharma Rao and Busi,
1997).

Among the Porja tribal girls steady pattern
in stature iz noticed up to the age of 124 years.
The mean stature of infant at 0+ vears age group
is about 60,76 cm and doubled by 8+ years. The
highest mean annual increments (+6.90 cm per
vear) has occurred between 11+ and 12+ years.
The mean body weight of infant at 0+ years age
group is about 4.45 ke it is doubled by 2+ years,
and thrice by 4+ years and about 5 times by 9+
years and 6 times by 11+ years, The highest
mean annual gain (+5.84 kg per year) has oc-
curred between 13+ and 14+ vears).

Tahble I: Mean and standard deviation of seven body measurements among Forja tribal girls of Visakhapatnam

district of Andhra Pradesh
Agefin N Boay weight Srature Uipper arm Calf circum- Chesi cir- Abdomingl  Head clrcun-
years) kgl fiem) circumfe. Jerence cumfere-  circumfe-  ference fom)
rence fome) femy) mee fem) rence fomj}

T o X Dy Y T s Ty &b ¥ & Ty D

+ L] 445 Q9§ BTG 298 12.86 0.53 1508 031 3970 1% 386D 237 41.69 1.39
|+ 10 5RO QLT 958 095 12.71 0.84 1587 059 4301 047 4100 130 43.09 1.11
M I ES5 072 R3IB3 O275 0 1307 0% 1506 0497 4605 06D 4577 0785 4907 095
o 1020 123 A7T6 299 1347 0% 1739 059 4597 208 4662 108 4702 085
e 1 1345 100 10699 545 1450 LBS 1921 145 3244 134 4763 075 4886 075
S+ 1 1345 0% 10769 177 1403 053 193 127 5 ROT 49046 1B4 4777 139
et LB 1247 140 11037 516 1466 OB 2033 .03 5200 ROS 5073 306 4971 160
T+ 14 1732 1.5 11502 442 1495 058 2115 .09 3458 286 S51.B4 575 4941 1.6
B+ 20 M4l 248 12324 530 1560 137 2232 12T 6462 247 5112 300 50004 153
G 2H 2359 335 11986 599 1653 LY 2383 2465 5005 406 5348 313 5091 130
I+ 22 490 156 12402 275 1663 0BS5S 2408 09% 643 504 5415 259 5129 104
11+ 20 MES 194 13704 451 1786 100 2600 186 6531 3115 5708 293 5192 1.21
|2+ 25 MOod 3126 14394 4.96 1944 130 2703 1.3 69580 430 5935 28] 5335 1.30
13+ 17 3797 2492 (4885 3163 041 0BT 2BET 143 T2IR X463 6143 156 5299 077
l4+ 13 4380 406 15033 4329 2182 1.63 3065 1.BF TR4% 472 47.25 402 5371 DER
15+ 12 43.1% 413 15034 338 2290 1,03 3086 200 TESY 305 67.26 206 F0F 124
18+ 10 4440 2590 15209 224 2208 D41 3057 4% TR 345 6679 068 5345 D46
17+ 10 4630 433 15606 303 2238 195 30000 241 IS 441 6407 396 5560 1.37
|8+ 10 4RO05 248 15857 493 21009 032 3220 064 T4 249 6795 03B 5549 140
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Tahle 2: Mean and stsndard deviation of eight skinfold measarements among Porja tribal girls of Visakhapainam

district of Andhra Prodesh

Age N Triceps Biceps Subsca-  Swprailiac  Abdominal  Amterior Medial Forearm
fim () fr)  pralar fmmt fem) e thigh fmm)  calf fmm) vy
yenrs) ¥ &D yx SD Ty ED ¥ SD ¥ &P Yy S&D ¥y &D ¥ sbD
g+ 10 85D 207 672 204 682 17T THE 262 992 475 1384 232 1228 444 900 223
I+ 10 824 240 7T8&6 065 BS56 1.56 664 126 876 275 1664 326 1440 27 1040 1.73
2+ 10 10% 1.2 724 143 636 165 486 1.00 4466 086 D4R 158 1006 1.09 B4 178
3+ 10 958 146 67! 086 660 142 490 1533 7462 LAY 1020 172 978 1.05 E42 116
44 10 982 302 670 213 H4Z2 092 622 1.0 B32 3124 1054 1 BG TBO 267 874 215
S5« 0 7.6 229 534 233 450 1.00 414 043 404 043 1140 195 ETH 139 646 216
6+ 1B 929 308 535 173 390 LT} 499 146 669 245 11.03 357 902 143 T.00 186
T+ 4 64 139 4 060 621 LT 531 1% 706 240 1008 156 B60 1.53 620 164
B+ I9 793 227 446 141 621 1ET 573 250 671 278 11.ED 304 B4 185 581 LT
9F 28 790 164 465 124 6% 175 556 174 T7E 209 1133 1.9 BRI 163 5B0 172
10+ 22 T.74 145 447 140 738 191 609 197 &04 263 1213 347 921 115 549 1.28
I+ 20 821 253 497 185 843 217 771 239 9466 2191 1335 38D BEE 1.9 546 1.51
12+ 13 1040 308 601 205 1033 1.51 E70 268 11.84 416 1470 336 1026 178 389 1.50
13+ 17 1070 187 7.04 185 11.%4 2461 10.00 408 1273 477 1741 350 11.87 139 E49 4.4%
I4+ 13 1620 313 EB26 1.53 13.4% 298 13.52 339 17.001 3.75 1981 646 1560 313 923 136
15+ 12 1233 210 B0 260 1406 361 1100 267 1433 429 1935 354 1283 208 R2E 1.00
Ik 10 1504 1Bl 746 2085 1416 238 1330 238 1700 1.7 1838 260 1142 06% HI16 068
17T+ 10 1L 306 730 1.96 1062 408 1100 2.9 163 561 2040 502 1628 5% 552 060
18+ 10 B.24 351 486 1.20 922 280 T.22 290 556 071 1406 502 1144 068 536 227

The upper arm circumference of infant at
0+ years age group is about 1286 cm it is one
and half time by 12+ years. An increment of 3
cm is noticed from 12+ to 18+ years, The mean
calf circumference of infant at 0+ years age
group is about 15,08 cm. [t is one and half times
by 8+ years. An increment of 10 ¢ms is noticed
from B+ to 12+ years and declined. The Maxi-
mum mean annual increase of upper arm and
calf circumferences +2.41 cm and +1.84 cm per
year has occurred between 13+ and 14 + years
and 12+ and 13+ years, while the maximum,
mean annual loss wpper arm (-1. 37 cm) and
calf circumference (-1.68 cm per year) is found
respectively between 14+ and 15+ years, and
15+ and 16+ years.

The mean chest circumference of infant at
O+ year age group is 39.70 cm. It is one and
half times by 1+ years. The maximum mean
annual increase +6,2 1 cm has occurred between
13+ and 14+ years. The mean abdominal cir-
cumnference of infant at 0+ years age group is
38.60 cm. It is one and half times by 12+ years.
The highest occurred between 13+ and 144
years, while the maximum, mean annual loss of
abdominal circumferences (-2. 72 cm per year)
is found between 16+ and 17+ years. The mean
head circumference of infant at 0+ years age

group is about 41.69 cm. The highest mean an-
nual gain (+2. 15 cm) has occurred between 16+
and 17+ years, while the maximum mean annu-
als loss (-2.15 cm per year) is found between
2+ and 3+ years,

Fat fold at biceps region decreased gradu-
ally in the mean from 0+ to 10+ years, and n-
creased to 18+ years; the highest mean annual
gain {+1.13 mm) has occurred between 12+ and
13+ years while the maximum mean annual loss
of ,thickness (-2.44 mm per year) is found be-
tween 17+ and 18+ years. The mean triceps in-
crease and decrease gradually with minor iregu-
larities in the mean from (+ to 11+ years and it
accelerates to 18+ years. The highest mean an-
nual gain (5.50 mm per year) has occurred be-
tween 13+ and 14+ years, while the maximum
mean annual loss of thickness (-3.74 mm per
year) is found between 16+ and 17+ vears,

The mean subscapular skinfold of infant at
(+ years age group is 6.82 mm and then gradu-
ally inereased and decreased to 5+ years and
increased with minute irregularities form 6+ to
18+ years. The highest mean annual gain (+1.9)
mum per year) has occurred between 11+ and
12+ vears, while the maximum, mean annual
loss (-3.62 mm per vear) is noticed between 4+
and 5+ years. The mean medial calf skinfold of
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infant at 0+ age group is about 12.28 mm. It
decreased 0+ to 8+ years and increases by 18+
years. The highest mean annual gain (+3.73
mm) has attained between 13+ and 14+ years,
while the maximum mean annual loss of thick-
ness (-4.34 mm per year ) is noticed between
1+ and 2+ years.

The mean forearm skinfold is declined by
11+ years and it increases by 14+ years with
minor fluctuations and declines. The highest
mean annual gain (-2.60 mm) has attained be-
tween 12+ and 13+ years, while the maximum
mean annual loss (-3.24 mm ) is observed be-
tween 1+ and 2+ years.

The mean suprailiac skinfold of infant at
0+ age group is about 7.88 mm gradually de-
creases from 0+ to 6+ years and increased by
17+ years with few fluctuations (Table 2). The
highest mean annual gain (+3.52 mm) has at-
tained between 13+ and 14+ vears, the maxi-
muzm mean annual loss (-3.78 mm per vear) is
noticed between 17+ and 18+ years. From table
2, it is evident that all skinfold thickness in-
creases gradually with minor irregularities in the
means from 0+ to 11+ years reaching a highest
peak value between 11+ and 17+ years from
17+ and 18+ years again gradually decelerat-
ing trend in skinfold thickness is clearly noticed.

The mean abdominal and anterior thigh
skinfolds of infant from 0+ to 8+ years almost
decelerating trend and 9+ to 1 T+ years acceler-
ating trend with minor fluctuations, then it de-
clines, The highest mean annual gain of abdomi-
nal and anterior thigh skinfolds is +4.28 mm
and +2.71 mm, respectively occurred between
13+ and 14+ and 12+ and 13+ years, while the
maximum mean annual loss of found between
17+ and 18+ years and the maximum mean an-
nual loss of anterior thigh skinfold is 6.34 mm
found between 17+ and 18+ years.

The maximum mean annual increments of
highest peak velocity of stature (6.90 cm) , and
subscapular skinfold (1.90 mm), was attained
between 11+ and 12+ years which is earlier by
a year than calf circumference (1.84 cm), bi-
ceps (1.13 mm), anterior thigh (2.71 mm) and
fore arm skinfold (2,60 mm) e 12+ and 13+
years, and earlier by three years then body
weight (5.84 kg), chest circumference (6.21 cm),
abdominal circumference (5.81 cm), upper arm
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circumference (2.41 em), triceps (5.50 mm),
suprailiac (3.52 mm), abdominal (4.28 mm),
medial calf {3.?3 I'I'I:I'Ifl} fe 134 and 14+ years,
and which is earlier by 5 years than head cir-
cumference (2.15 cm) ie. 16+ and 17+ years is
as similar to that of findings of Tanner {1962),

In the present study stature, body weight
and all circumferences as well as systalic,
diastolic blood pressure and pulse rate is pro-
gressively accelerated with advancement in age
with few fluctuations. It supports that the
systolic blood pressure (115.00 mm/Hg) and
diastolic (76.36 mm/Hg) in 13+ years and pulse
rate (92.44 per second) in 15+ years is below
the normal range. The highest mean peak ve-
locity blood pressure (125.55 mm/Hg) and
diastolic blood pressure (81.11 mgMHg) is at-
tained in between 14+ and 15+ years and pulsc
rate (103,50 per second) i.e. 11+ and 12+ years.
It is well known that the blood pressure is influ-
enced by a large number of external factors, The
deviations form the expected trend observed in
the present study must have been due to differ-
ences in body composition, habitual physical
activities, diet, income, smoking etc. (Table 3).
Differential growth trends of homozygous and
heterozygous sickle cell anemic Porja tribal girls
were presented in table. 4. It can be inferred from
the table the homozygous sickle cell anemic
Porja tribal girls have decelerating growth trend
when compared to heterozygous sickle cell
anemic Porja tribal girls and normal Porja tribal
girls.

It will be apparent from the foregoing dis-
cussions that the findings on the Porja tribal girls
who were heavier in body weight and taller in

Table 3: Values of mean, standard deviation of blood
pressure and pulse rate of Porja tribal girls by

age
Age N Systolic Diatradic N Pulse rle
(ini hiloond bilpad
e PrEssire pressire
T gDy 50 ¥ ED

I3+ Il 118.28 1399 BO.OD 1265 20 10350 14.96

13 11 11500 11.18 7636 BO09 9 10289 17.856
I4+ 3 11652 101,82 7923 1115 13 9830 13.03
15+ 9 12535 1509 B1.11 1364 9 9244 1190

Io= 10 113,00 1059 73.00 675 10 9300 17.47
17+ 10 113.00 1537 7500 971 10 101 0 15.55
18+ 10 11200 1032 Tedd 659 10 9600 16.94
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£ |2]3332| |e2]5375 stature than the results obtained by Singh (1980)
E 3 % = : ath (1991), taller and lighter than find-
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