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ABSTHRACT A cross-sectionnl study was undertaken
among Madiga girls in rural schools situated in the 4
mandals viz. Visakhapainam (Ruwral), Pendurthi
Anandapuram and Bheemunipamam of Visakhapaimam
distinet of Amdhra Pradesh (South India) during Febnaary
1954 o Dctober 1997, The sample consisted of 328 healihy
gorls aged 04 oo 18+ years. In this paper data on stahare.,
body weight, upper armm, call, chest, abdomanal and head
circumferences nnd skinfolds al ticeps, bioeps, subscapular,
suprailiae, abdominal, anterior thigh, medial calf. fore arm
siles and blood pressure and pulss rate are  presented in-
clading parerns of change in these physical and physiolaogi-
cal traats with sdvancement of age. I has been observed
thal there 18 progressively increase in all the dimensions
with advamcement in nge excepl skinfolds. Analysis of the
data reveal that all the dimensions exhibiled masimum mean
annual increments between [0+ and 14+ years for all meas-
wremeents, Blood pressun: and pulse roe increased with in-
crease image with minor fluciuations, These girs ae shoner
and lighter than the [CMRE, 1984 ohservations. The Find-
ings of the shedy con be used as a reference material fos
Mladiga girls of Visakhapanam distict.

INTRODUCTION

Several studies of physical growth in rural
population have observed that with the increase
in age, there is a tendency for acceleration in all
the physical traits except skinfolds (Singh, 1980,
[CMR. 1984; Math, 1987; Bharati et al., 1991;
Sharma, 1991; Nath et al., 1991, Dharma Rao
and Busi, 1994, 1995 1996, 1997). Invesiiga-
tions carried out under different conditions by
various research groups have shown positive cor-
relations betwen blood pressure and age (Reddy
et al., 19913, heredity (Nirmala and Chengal
Reddy, 1992), body composition (Sambasiva
Rao, 1983), and social status (Srivastava et al.,
1977) and sex (Celine and Mathur, 1979). An-
other important dimensions of the variation in
arterial blood pressure is the interaction with
other physiometric and anthropometric variables.
In India very few researches have been con-

ducted in this field (Padmavati and Gupta, 195%.
Das and Mukherjee, 1963; Gangopadhyay ¢l
al., 198%; Nirmala and Chengal Reddy, 1991
Verma, 1991; Dharma Rao and Busi, 19497
among others. However, in the Visakhapatnam
region there is a dearth of published material
related to growth and development and blood
pressure and pulse rate of Madiga girls, and the
Indian Council of Medical Research (ICME
1984) in their nation wide growth survey did nol
include the Madiga girls of Visakhapatnam dis-
trict, A cross-sectional growth study of Madigu
girls was therefore undertaken in February 1996
o October, 1997, covering | 8§ measuremenis.

Many studies have tried o enumerate the
rrends of growih under different siuatons all
over the world, but little atention has been paid
towards Madiga {as scheduled caste) girls, In the
present study an attempt has been made 1o study
the effect of age from O+ through 18+ years on
eighteen body measurements, throwghout the
growth period and also o study the adolesceni
growth spurt, and aimed o understand the asso-
ciation between blood pressure and pulse rale
with height, body weight, circumferences and
other skinfold thickness, and its implications l'or
health of the population and to compare these
girls data with other girls of India in order o
find out the population differences of physical
and physiological iraits. The present paper re-
ports the 18 bady measurements derived on the
Madiga girls of Visakhapatnam district of
Andhra Pradesh.

MATERIAL AND METHODS

The Madigas are concentrated in Andhra
Pradesh but disiributed in all the southern states,
namely Karnataka, Tamil Maduw, Kerala and
Maharashtra. The Madigas are also known as leh
hand caste or Edagaiyavam among themselves,
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The Madigas of Andhra Pradesh are also referred
1o as Arundhativa, Jambavalu, Jambhavanthulu,
Adi-Andhra etc. There are many legendary ac-
counts of the origin of the Madiga. The Madiga
and Mala have common legends that speak of
their origins. Many legends say that the divine
cow, Kamadhenu, was killed by two watchmen
of Eswara and a5 a consequence they were cursed
by him. The descendents of these two walch-
men were (he Madiga and Mala, Most Madigas
live in their own hamlets (Madiga palle) segre-
gated from the main village. According o the
1981 census the population of the Madiga in
Yisakhapatnam district is 82,279 and in Andhra
Pradesh is 3, 572.072. They are predominantly
found in rural areas. However, a considerable
number of them, i.e. 477,596 persons (13.37 per
cent of the wotal population) are returned from
urhan areas. The Dravidian language, Telugu and
the Telugu script are used for both intra and in-
ler-group communication. The morphometric
features of the Madiga in Andhra Pradesh fall
hetween the tribal communities and the agricul-
tural and economically dominant castes and, in
general, are similar 1o the average physical fea-
ures of the siate’s population. The Madiga are
predominantly round-headed, of below medium
to short height and have a broader facial profile.
The Madiga are non-vegetarians and are in the
habit of taking alcoholic drinks frequently. Itis
stated that their untouchable status was due o
their habit of cating beef. Rice is the staple ce-
real consumed. For details see Dharma Rao and
Busi (1997).

The material for the present study was based
on a cross-sectional data collected on 328
Madiga girls drawn from 8 schools from 4 se-
lected mandals viz. Visakhapatnam {Rural),
Pendurthi, Anandapuram and Beemunipatnam
of Visakhapatnam Districts of Andhra Pradesh
during the months of February 1996 to October
1997, The age of these subjects ranged from O+
to 18+ years. The exact date of birth was col-
lected for every subject either from the con-
cerned school registers or from birth reconds of
the Panchavats. The doubtful cases were ex-
cluded from the present sample. All the subjects
between age 0000 1w 0199 years were in O+ age
group and 1.00 to 1.99 years were in |+ age
group, and so on upto 18+ years is calculated
after Eveleth and Tanner (1976). All bilaterally
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represented measurements were laken on the lefi.
The Anthropometric measurements were taken
after Weiner and Lourie (1969}, The measurc-
ments were taken by the first Author.

Blood pressure were determined on the sub
ject by the method described by Rose et al.
(1982} using these phygmomanomeler with
standard cuffl and the stethoscope. Heart rate was
conveniently measured as pulse rate by palpa-
tion of the radial artery at the wrist, the number
of beats occurring in hall a minute being counted
and doubled to give the rate per minute by using
stop watch.

The values for a growth velocity of a meas-
urement are easily obtained by subtracting for
that variahle, say at age “A° from its mean value
at age (A + 1 year) as below,

Velocity (V= (4 + 113 . A

RESULTS AND DISCUSSION

The mean values and standard deviations
for all the anthropometric measurements have
been shown in table 1 and 2. It can be inferred
from the tables that the mean values for all the
body measurements except skinfolds are pro-
gressively accelerating with age (0 4 to 14+ years
showed study pattern of growth and from 15 +
to 18+ vears almost stationery pattern and de-
celerating trend of growth is investigated. From
the table 2 it is clear that all the eight skinfold
characters show non normal disiributions at sev-
eral ages. Standard deviations for these charne-
ters have nol shown any consistent patlern as
found carlier in lincar, transverse and circum-
ferential and skinfold measures (Dharma Rao
and Busi, 1997).

The Madiga girls a steady pattern in stature
is noticed upto the age of 114 years. The mean
stature of infant at O+ years age group is aboul
61.94 cm gnd doubled by 10+ years. The high-
est mean annual increments (49,17 cm) per vear
has occurred between 10+ and 11+ years while
the maximum mean annual loss (6,05 cm - per
year) is noticed between 15+ and 16+ years. The
mean body weight of infant at O+ years age group
is about 517 kg it is doubled by 3+ years, and
thrice by 7+ years and about 5 times by 1 1+ years
and 6 times by 12+ years, The highest mean
annual gain (6,95 kg per year) has ocourred be-
tween |1+ and 124 years, while the maximum
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Table 1: Mean and standard deviation of seven bady measurements among Madiga girls of Visakhapatnam district

of Andhra Fradesh

Age in N Srature Bty wedghi Lpper aim Calf circum- Cheer cir- — Abwlowinal Heud

wears feumd kgt CIFCHM- ference CRmference CIFCHm- ciremre

ference femj o) ference ference

fom) ) fem) fem)

¥ 5D ¥ sp ¥ s X 5D ¥ sp X sp X ip
{4+ 9 6194 T.66 5017 1.k4 1250 1.49 1552 QB 3R09 3192 WAT 4] 4102 w0
I+ 1) 6968 2.10 695 D0RD 1511 1.22 1556 102 4379 254 4103 159 4327 131
2+ Wk 7540 391 To5 081 1300 124 1603 141 4H4EF LEE 4358 236 4485 1AW
I+ 1 BTAS 635 1060 LA 14000 105 17500 133 4B6F 440 4703 SH3 4647 LY
44 | 9205 |2.88 11,85 1,23 13,66 D&aa 1793 1.1% 4795 150 4655 130 4670 |44
S+ 15 10049 535 1333 133 1395 060 1900 102 4971 19F 4873 299 4509 131
G+ 17 10813 639 1534 239 j444 083 2029 130 3050 275 4948 232 4TEHD 141
T+ 24 10808 02 1550 201 1491 081 2151 201 F0ST 16E 4907 LRI 4793 .08
B+ I8 11604 490 1789 248 1495 00 2151 160 5336 254 5044 200 4879 160
9+ 18 120049 672 M6 ALIT 1549 105 20196 122 3504 AIT 5104 447 4E91 LTI
10+ 20 12679 4690 X208 23T 1547 091 2260 146 5601 206 5236 294 SO0 |54
114 31 135%%: 638 2608 31.I0 16.E0 11X 2337 142 S98T 4001 5527 690 49865 1246
12+ 20 14244 505 3303 A% 18E% 0 18} 2697 2469 6ATD 539 5706 603 5103 S
13+ 27 14552 540 3398 3123 1900 138 26460 159 6674 3% S9BD XLT7R SDEG6 |55
14+ 21 14669 417 W74 5T9 M.IE |.BE 2876 274 TISE 507 &l%5 664 5109 107
15 12 15234 5200 4346 445 2174 241 3000 275 7541 548 636H 7O 5540 514
16+ 10 14629 304  4003% 300 2208 226 2909 AR T4 12D S60M 2201 5241 10K
17« 10 14987 6,51 a5 L0 27T 1.56 2728 OB 716l 520 6221 411 51.55 1.57
18+ 12 147.7% 471 B39 1. HNLE9 107 2730 1LY TI04 250 G141 409 51.7E 10K

Tahle 2: Mean and standard deviation of eight skinfold measurements among Madiga girls of Visakhapatnam dis-

trict of Andhra Pradesh

Age in N Triceps Biceps  Subscapular  Swpraiiec Abdemieel  Anferior Medial Fare.
TeFe {aim) Jaanf {rarme ) {mim) fiien | thigh calf g
' v} [t kv |
X s ¥ 5o X s X sD A 5D X Sbh X 5D X 3D
0+ 5 BAT 1EBE Td4d4 179 736 205 767 553 937 405 1ATI 405 1075 300 873 1.8
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I44 21 1271 308 E 18 1.7 1403 403 1386 475 1749 620 Z040 454 15393 475 775 14
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17+ 10 1280 1,79 890 169 1456 263 1452 289 1602 368 1940 4.0 1446 155 H40 | 5E
18+ 12 11,63 207 74% (99 13001 253 1030 255 1470 496 1828 34T 1477 344 740 206

mean annual loss (=3.11 kg per year) is found
between 15+ and 16+ years,

The mean upper arm circumference of in-
fani at O+ years age group is about 12.50 em, it
is one and half times by 12+ years. An incre-
ment of 4 cm is noticed from 12+ to 184 years.

The mean calf circumference of infant at O+ year
age group is about 15.52 cm. It is one and half
times by 104 years. An increment of & cms is
noticed from | 1+ to 1 5+ years and declined. The
maximum mean annual increase of upper arm
and calf circumferences (+2.03 cm and +3.14%
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cm per year) has occurred between | 1+ and 12+
years. While the maximum mean annual loss of
upper arm (—0.91cm) and calf circumference (=
1.91 em per year) is found between 16+ and 17+
years.
The mean chest circumference of infant 0+
year age group is 38.09 cm. It is one and half
times by 11 + years. The maximum mean an-
nual increase (+4.83cm) has occurred between
|1+ and 12+ years. The mean abdominal cir-
cumference of infant at 0+ vears age group is
39.37 cm. It is one and half times by 13+ years.
The highest mean annual gain (+6.2] cm per
year) has occurred between 16+ and 12+ years.
The mean head circumference of infant at O+
years age group is about 41.02 cm. The highest
mean annual gain (+4.31 cm) has occurred be-
tween 14+ and 15| years, while the maximum
mean annual loss (-2.99 cm per year) is found
between |5+ and 16+ vears,

Fat fold at biceps region increase gradually
with minor iregularities in the mean from 0+ (o
| 8+ years; the highest mean annual gain (+ 1.60
mim) has occurred between |14 and 12+ years,
while the maximum mean annual loss of thick-
ness (—1.93 mm per year) is found between 4+
and 5+ years. The mean triceps increase gradu-
ally with minor irregulaties in the mean from
0+ to 18+ years. The highest mean annual gain
(+2.93 em per vear) has ocurred between 134
and 14+ years, while the maximum mean an-
nual loss of thickness (—=1.54 mm per year) is
found between 12+ and 13+ years.

The mean subscapular skinfold of infant of
[+ years age group is 7.36 mm and then gradu-
ally increased with minute irregularities from O+
1o 18+ years. The highest mean annual gain
(+2.99 mm per year) has ocurred between 13+
and 14+ years, while the maximum mean an-
nual loss (=1.55 mm per year) is noliced between
17+ and 18+ years. The mean medial calf
skinfold of infant at 0+ age group is about 10.75
mm. [t increase 04 to 18+ years. The highest
mean annual pain (+4.15 mm) has attained he-
tween 11 + and 124 years, while the maximum
mean annual loss of thickness (-2.49 mm per
year) is noticed between 15+ and 16+ years and
it declines by 18+ years,

The mean Forearm skinfold declines by 13+
years and it increases by 184 years with minor
fluctuations. The highest mean annual gain (+
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1.06 mm} has attained between |3+ and 14+
years while the maximum mean annual loss (-
1.54 mm) is observed between 3+ and 4+ yvears.

The mean suprailiac skinfold of infant at O+
group is about 7.67 mm gradually decreases rom
04 10 9+ years and increases by 17+ years with
few fuctuations (Table 2). The highest mean an-
nual gain (+3.88 mm) has anained between | 3+
and 144 years, the maximum mean annual loss
(~4.22 mm per year) is noticed between 174 and
18+ years. From table 2 it is evident that all
skinfold thicknesses increases gradually with mi-
nor irregularaties in the means from O4+to 94 years
reaching a highest peak value between 10+ 1o
15+ years. From |6+ 1o | B+ years again gradual
deceleration trend in thickness is clearly noticed.

The mean abdominal and anterior thigh
skinfolds of infant from O+ to 18+ years almaosn
accelerating trend with minor fuctuations. The
highest mean annual gain of abdominal and an-
terior thigh skinfold is +4.36 mm and +4.30 mm.
respectively occurred between 13+ and 14+ and
11+ and 12+ vears, while the maximum mean
annual loss of abdominal skinfold (<240 mm
per year) 15 found between 12+ and 13+ years
and the maximum mean annual loss of anteror
thigh skinfold is (=434 mm) is found between
I+ and 2+ years.

The maximum mean annual Incremenis or
highest peak welocity of stature {9217 cm) and
abdominal circumference (3.001 cm) were al-
tained between |04 and |1+ years which is ear-
lier by a year than body weight (6.95 kg). chest
circumference (4.83 cm ), upper arm circumiter-
cnce (2,03 cm), calf circumference (319 cm),
biceps { 1.60 mm)., anterior thigh (4.30 mm} and
medial calf skinfold (4. 15 mm)ie 11+ and 12+
years which is earlier by 1wo years than triceps
skinfolds (2.93 mm), subscapular skinfold (2.99
mim ), suprailiac skinfold (3,88 mm}, abdominal
skinfold (4,36 mm) and fore arm skinfold {106
mm) i.e. 13+ and |4+ years and earlier by 4 years
than head circumference (4.31 cm) Le. 14+ and
15+ years and earlier by 6 years than abdominal
circumference (6.21 cm) Le. 16+ and |7+ years.

In the present study stature, body weight and
all circumferences as well as systolic, diastolic
blood pressure and pulse rate are progressively
accelerated with advancement in age with few
Muctuations. It supports that the systolic blood
pressure (105,00 mm Hg), in 14+ years, diastolic
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Tabbe 3: Values of mean, standard deviation of hlood pressure and pulse rate of Madigs girls by age

Ape din N Sumtolic Blood Diverrolic Bl N Palse sl

yeurs) jrreLsire [rreLsure

X in ¥ 5D X s0
12+ 14 [T 7.Hd 67.14 H.59 12 BE5 K1 16 300
13+ 12 109,17 X1 T1LAT 1030 12 7233 4 .41
14+ 16 10K5 (WD BIG G563 15.48 14 400 &
15+ 10k 10 b 738 TOLH 107 ] T o&7
16+ ) 10& 89 T.HI1 T4.44 5.27 W K7.11 162
17+ 10 10H8 (W} 632 7200 18D 1 4320 11,96
18+ 14 118 LR 73.57 4.57 14 9] .57 13,73

(6563 mm Hg) in 14+ years and pulse rate 72,33 ACKNOWLEDGEMENT

per second) in 13+ years is below the normal
range. The highest peak velocity of systolic
blond pressure (109.17 mm Hg) and diastolic
blood pressure (74.44 mm Hg) is attained, re-
spectively in between 124 and 13+ years and
154 and 16+ years, and pulse rate 93,20 Le. 16+
and 17+ years, It is well known that the blood
pressure is influenced by a large number of ¢x-
ternal factors. The deviations from the expected
trend observed in the present stedy must have
been due 1o the differences in body composi-
tion, habitual physical activities, diet. income,
smoking etc. (Table 3).

It will he apparent from the foregoing dis-
cussions that the findings on Madiga girls were
lighter in body weight and shorter in stature than
the resulis obtained by Singh { 1989) and Sharma
(1991, Bharati ct al. ( 19893, Nath et al., (1991,
These girls are shorter and lighter than the
LC.M.R. (1984) ohservations. These resulis are
general, universal in character and are observed
in many populations (Johnston et al, 1973).
Dharma Rac and Busi (1997). Both Juvenile and
Adolescent growth spurts are similar to the find-
ings of Tanner (1962). The blood pressure and
pulse rate are more or less similar to the find-
ings of Tanner et al. {1966), Dharma Rao and
Busi {1992, 1993, 1994, 19945, [997). The find-
ings generated in this paper can therefore be uti-
lised as reference matenal for the Madiga (sched-
uled caste} girls in Visakhapatnam district of
Andhra Pradesh. Goldstein and Tannef | 1980)
and [tharma Rao and Busi (1997) have pointed
out that the findings obained from such studies
would be uselul as an alternative to the growth
standards, This research is conducted among
Madiga girls 1o suggest programmes and strate-
gies for improvement of the nuiritional status
and proper management of health.
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