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ABSTRACT The cross-sectional purpadive random
sampling study was undertaken among Madiga boys in
rurad schools situnted in the 4 Mandals wiz, Visakhapatnam
{Rural). Pendurthi, Anandaparam and Bheemunipatnam
of Yisakhapatnam district of Andhra Pradesh during Feb-
ruary fo December 1996, The somple consisted of 243
healthy Madiga boys aged O+ through 18+ years. In this
paper data on stature, body weight, upper arm, call, chear,
abdominal and head circumferences and skimlolds at -
ceps, biceps, subscapular, medial call, fore arm, supraili-
ac abdominal and anterior thigh sites and blood pressure
and palse rate are presented, including patberns of change
in these physical and physiological traits with advancing
age, Ii has been observed that there is progréssive increase
in all the dimensions with advancement in age except skin-
folds, Analysis of the data reveal that all the dimensions
exhibited rthe maxinum mean annual increments belween
15+ and 16+ years, excepl riceps, subscapular and ab-
dominal skinfolds which in turn exhibits it one year earli-
1 e highest peak velocity Le. 14+ and 13+ vears, and (wo
years earlier in call chrcumference fe. 12 +and 13+ years.
and three years earlier in suprailisc, antersor thigh and me-
dial calf skinfolds ie. 11+ and 12+ years. Blood préssunt
and pulse rale increased with sdvancement in age with few
fluctuations. These boys are shorter and lighter than the
ICMR 1984 observations. The findings of the study can be
used as o reference material for Madiga boys of Visakha-
painam distric

INTRODUCTION

Most published studies of physical growth in
rural populations have revealed thal with the
increase in age, there is a lendency for increase
in all physical traits except skinfold measure-
ments (Sidhu, 1969, Sharma, 1970; Singh,
1980; Krishna Rao, 1981; ICMR, 1984; Jhin-
gon and MNath, 1985; Reddy, 1989; Nath et al.,
1997; Kapoor and Kapoor, 1991; Dharma Fao
and Busi, 1994, 1995, 1996). Investigations

carried out under different conditions by vari-
ous research groups have shown positive corre-
lation between blood pressure and age (Reddy
et al., 1991), heredity (Mirmala and Chengal
Reddy, 1992}, body composition {Sambasiva
Rao, 1983), and social status (Srivastava et al,,
19771 and sex (Celine and Mathur, 1979,
Another important dimension of the variation
in arterial blood pressure is the interaction with
other physiometric and anthropometric vari-
ables. In India very few researches have been
conducted in this field (Padmavati and Gupta;
193%; Das and Mukherjee, 1963; Gango-
padhyay ct al., 1988; Mirmala and Chengal
Reddy, 1991 Verma, 1991; Dharma Rao and
Busi, 1996} among others. However, from the
Visakhapatnam region there is a dearth of pub-
lished material related 1o growth and develop-
ment, Blood pressure, and pulse rate of Madi-
ga boys and the Indian Council of Medical
Rescarch (ICMRE, 1934) in their nation wide
growth survey did not include the Madiga boys
of Yisakhapatnam district. A corss-sectional
growth study of Madiga boys was therefore
undertaken in February to December 1996 cov-
ering 18 measurements,

Many researchers have tried (o enumerate
the trends of growth under different situations
all over the world, but little attention has been
paid towards Madiga (Scheduled caste) boys.
In the present study an attempt hias been made
to study the effect of age from O+ through 18+
years on 18 body measurements, through out
the growth period and also o study the adoles-
cent growth spurt, and aimed to understand the
association between blood pressure and pulse
raie with height, body weight, circumferences
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and other skinfold thicknesses and its implica-
tions for health of the population and (o com-
pare these boys with other casie boys of India
in order to find out the population differences
to physical and physiological variables, The
present paper reports the 18 body measure-
ments derived on the Madiga boys of Visakha-
patnam district of Andhra Pradesh.

MATERIAL AND METHODS

The Madigas are concentrated in Andhra
Fradesh but distributed in all the southern
states, namely Karnataka, Tamil Nadu, Kera-
la and Maharashtra. The Madigas are also
known az left hand caste among themselves.
The Madigas of Andhra Pradesh are also re-
ferred to as Arundhatiya, Jambavalu, Jambha-
vanthulu, Adi-Andhra etc. There are many leg-
endary accounts of the origin of the Madiga,
The Madiga and Mala have common legends
that speak of their origins. Many legends say
that the devine cow, Kamadhenu, was killed
by two watchmen of Eeswara and as a conse-
guence they were cursed by him. The descen-
dants of these two watchmen were the Madiga
and Mala. Most Madigas live in their own ham-
lets (Madiga palle) segregated from the main
village. According 1o the 1981 census, the pop-
ulation of the Madiga in Visakhapatnam Dis-
trict is 82,279 and in Andhra Pradesh is
3,372,072, They are predominantly found in
rural areas. However, a considerable number of
them, i.e., 477,596 persons (13.37 per cent of
the total population) are returned from urban
areas. The Dravidian language, Telugu, and the
Telugu script are used for both intra and inter-
group communication. The morphometric fiea-
tures of the Madiga in Andhra Pradesh fall
betwean the tribal communities and the agri-
cultural and economically dominant castes and,
in general, are similar 1o the average physical
features of the state'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
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and are in the habit of taking alcoholic drinks
frequently. It is stated that their untouchable
status was due to their habit of eating beef,
Rice is the staple cercal consumed.

There are many subdivisions among them.
The Gampa Domati, Chela Domati, Teli
Domati, ¥astra Domati and Bhoomi Domati
are some of the subgroups. Each of these sub-
groups has several surnames such as Kornapati,
Kolakaluri, Unnam, Davuluri etc. They ob-
SETVE surname exogamy and practise cross-
cousin marriages. Marriages are mostly ar-
ranged by the elders but a few instances of
clopement are also reported. Remarriages are
allowed among them. A marriage was an elab-
orale affair in the olden days, but nowadays the
ceremonies are conducted within one day. The
predominant family type is nuclear. In the life-
cycle ceremonies, they observe pollution, es-
pecially on occasions like childbirth, menstru-
ation and death. The officiating priest on all
such occasions is a Madiga Dasu.

The traditional occupation of the Madiga is
leather work and making of footwear. Most of
them are also working as agricultural labour-
ers, as the Andhra villages do not normally
require the services of more than four or five
families engaged in leather work. The kula
panchayals among them were comman till re-
cently, but with the advent of law courts, these
community councils have become defunct.
They are Hindu by faith and worship Siva and
Vishnu. Many of them have embraced Chris-
tiamity. Their social interaction with the other
communities in the village is limited, but in ur-
ban areas, many Madigas are now able to se-
cure good jobs by virtue of their education.

They have responded favourably to various
developmental activities and realize that these
activities have helped change their lives, Their
only complaint is that development measures
are not reaching them in full, and this is be-
cawse middlemen exploit their ignorance. They
have not made satisfactory progress in the feld
of education and their literacy rate, according
to the 1981 census, is only 11.31 peér cent
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{1593 per cent males and 6,53 per cent fe-
males).

The material of the present study was based
om 4 corss-sectional data eollected on 243 Ma-
diga boys drawn from 8 schools from 4 select-
ed mandals, viz., Visakhapatnam (Rural), Pen-
durthi, Anandapuram and Bheemunipatnam of
Visakhapainam district of Andhra Pradesh dur-
ing the months of February to December 1996,
The age of these subjects range from 0+ to 15+
years. The exact date of birth was collected for
every subject gither from the concerned school
registers or from birth records of the Pan-
chayats. The doubtful cases were excluded
from the present sample. All the subjects be-
tween age 0.00 to 0.99 years were in (4 age
group and 1.00 and 1.99 years were in |+ age
group and so on upto 184 years is caleulated
afier Eveleth and Tanner {1976). The measure-
ments on each individual were taken during
the working hours of the schools with mini-
mum clothing. All bilaterally represented mea-
surements were laken on the left. The anthro-
pomeiric measurements were laken afler
Weiner and Lowre { 1969). The weight of each
individual was recorded in Kilograms using a
portable weighing machine. The measure-
ments were taken by the first author.

The blood pressure was measured on the
subject using Diamond B.P, apparatus, Deluxe,
Pune, by one of the authors (B.D. Rao). The
procedure of the measurement of blood pres-
sure was thoroughly practised as per the man-
pal of the mstrument for a week in the presence
of a medical doctor of the University Health
Centre and the readings were checked each
time with that of the doctor ull the readings
were consistenl. Thus after standardisation of
the technique, the blood pressure readings were
taken thrice on each subject giving 2 minutes
gap in between the measuremenis. The read-
ings of the electronic instruments were
checked periodically. i.e. once in a week with
that of the readings obtained through a mercu-
ry sphygmomanometer, to ascertain the
former. Blood pressure measurment of the sub-

ject were taken in the moming. e, before 10
A M. in seated position at their home environ-
ment. The subjects were asked 1o relax on a
stoal or flat raised platform for about 10 min-
utes, resting his left arm on a table or on a flat
place at heart level. Pulse rate was laken after
Weiner and Lourie (1981 ).

The whole year mean annual increments
have been calculated by subtracting the mean
of the preceding age group from that of the
succeeding age group. Growth velocity is an-
nual increment per unit time of a2 measurement
thai is constanily growing and the concept is
well understoond if growth is 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 al
age 'A' from its mean value at age (A+] year)
i5 as below.

Welocity (V=X (A + 11- X A

RESULTS AND DISCUSSION

Mean values and standard deviations for
each anthropomelric measurements for each
individual year of age are depicied in table 1
and 2. It can be inferred from the tables that the
mean values for all of these measurements ac-
celerating with advancement of age with a few
Muctuating discrepancies of a minor nature be-
cause the data are cross-sectional. From the ta-
ble 2 it is clear that all the eight skinfold char-
acters show non normal distributions al sever-
al ages. In the circumferential dimensions of
upper arm, calf and chest, which give the com-
posite measures of bone, muscles and fat, the
maximum annual increase has occurred be-
tween 134 and 16+ years. Standard deviations
for all of these characters have not shown any
consistent pattern as found carlier in the lingar,
iransverse, circumferential, and skinfold mea-
sures (Dharma Rao and Busi, 1996).

In Madiga boys a steady pattern of stature is
noticed upto the age of 15+ years. The mean
stature of infant at O+ years age group is about
62.73 cm. The stature doubled by [0+ years,
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Table 1 : Mean and standard deviation of seven body measuremonts among Madiga boys of YVisnkhapatnam district
of Andhra Pradesh

Agein N Body welghr Sratwre Uipper arm Calfcir- Chest cir- Abdorminal Head cir-

MRS ciroumference  cumference  cumference  clrcumference  cumference

X b X spB X 5D ¥ sp. X sb X SD X sb

4 B 5536 1M 6273 691 1315 ORD 15X 18 4000 293 4038 1e0 40,30 238
I+ o Td 0% TILED 244 13ED L& 1573 118 4400 156 4207 178 4543 .27
24 2 Ee¥ L9 E0AS 503 1371 107 1703 LO06 4630 207 4400 204 4620 1.54
i 12 k34 105 B6ZS 5.0% 1186 056 1830 101 482% 1.8 4558 331 4733 L3O
4+ 51140 18] 93e0. 375 1402 OR6 1500 106 4800 265 4624 367 4694 074
5+ 13 1373 206 10128 I0.24 1387 065 1920 127 5007 204 4723 242 4818 1.68
g+ 211531 204 10E1e 7MY j400 93 1955 142 Sled 250 5071 366 4843 130
T+ I8 1733 250 10421 786 1439 1014 082 165 5339 266 5130 440 4900 134
B4 I8 1786 2.0 11670 489 1485 088 2138 130 5412 299 5085 361 4979 .74
Qe 19 2060 2,18 12348 441 1554 0.9 X125 AT 3683 332 5251 182 4945 .57
Ios 18 2097 203 12931 487 1548 091 1230 13T S6R4 306 5263 531 S000 116
Ile 16 2469 190 13221 426 1656 0491 2335 104 5044 361 S4.08 405 S006 1.33
Ide 14 I06E 48R 14175 557 170 161 2455 225 6I60 353 5701 615 5150 26l
13+ 14 3239 302 14628 521 1764 119 2603 LTY 6292 419 5636 406 S09% .04
14+ 17 3494 446 15096 746 IB4E 121 2690 181 6524 585 5925 433 5154 133
15+ 7T 38093 578 53 &28 1906 143 2811 23 6060 4017 5843 378 3214 204
la+ 7T 4320 570 16430 536 1986 138 864 B9 6971 559 6429 S0 5507 572
17+ B 4550 446 16289 458 2020 107 2908 2B 7450 325 6156 404 5381 .07
18+ 00 4395 375 I56.50 662 2045 146 IROT .24 7402 435 6371 400 5375 175

Table 2 : Menn and standard deviation of eighi skinfold measurements among Madlga boys of Visakhapatnam dis-
trict of Andhra Pradesh

Agein N Triceps Biceps  Subscapulur Suprailiuc  Abdomingl  Amterior Medial Fore arm

Neurs ihigh el

X §p X 5D X sp X sp X 5D X SD X 5D X 5D

+ 8 540 157 T.AQ 160 RO03 170 BAS 167 9TE 668 1428 206 13.00 220 595 1.20
I+ 10 B892 204 690 157 700 089 668 117 674 249 (186 266 1076 1.66 9.70 1.74
I+ B 968 L14 758 L7 AI0 380 6EF 237 723 273 106D 126 1070 2.37 10013 219
Ie o 121040 159 780 144 TS 154 595 193 A48 202 1238 233 1000 1,78 868 0.90
4+ F BSEZ 170 732 203 684 127 528 22F 624 |76 1060 232 1020 1.62 B96 1.29
e I3 BIE 166 540 116 382 L% 435 10D 625 197 934 140 H65 1.84 620 147
e 21 TR 121 498 1LDD 567 L1142 074 594 330 903 158 BED 169 567 139
T+ 1B TA4 LTY S05 L26 536 103 400 081 496 131 HEL 199 BED 230 498 114
B+ 1E TAE LTE 491 LAF 631 196 457 158 590 220 922 226 1075 3.5 552 1.5%
¥+ 19 709 138 468 124 571 144 431 071 531 LTE S08 1L24 925 156 5.09 1.03
M+ I8 704 LE2 529 200 G608 16 500 15T S73 166 B48 165 859 241 4.43 119
I+ 16 T8 179 451 |28 694 183 479 |31 684 215 1069 272 1006 1.97 533 1.26
2+« 14 B33 345 531 320 751 360 619 270 827 407 1316 459 1201 283 506 2.00
3+ 14 781 276 490 190 799 264 724 276 954 493 1349 270 1193 275 486 1.32
4« 1T 65% 201 404 0% 758 178 608 141 8§29 2.3 1102 320 1024 2.75 444 109
5+ 7 B3l 136 477 104 BAE0 16R 686 200 1031 224 1060 245 1063 334 597 LB
Ie+ 7 671 106 609 208 B2 152 7.09 (.57 B34 194 1031 178 1269 219 766 7.3
17+ B 685 208 485 B B.20 LBS 643 191 BS0 300 LTS 364 1033 35E 433 0.70
18+ 10 608 208 482 I1B6 B3 155 662 273 RO9Z I.BD 1058 255 9.7%8 2.05 4.16 1.34

iwo and half times by 16+ years, The highest  peak velocity between |5+ and 16+ years there
mean annwal gain (+8.57 em) has occurred be-  should be decelerating phase. Like stature the
tween 15+ and 16+ years. Infact, afier highest  mean body weight also steadily increases uplo
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the age of 15+ years. The mean body weight of
infant of O+ years age group is about 5.56 kg,
it is doubled by 4+ years, and thrice by 6+
years, about 5 times by 12+ years. The highest
mean annual gain (+4,.35 kg) has attained be-
tween 11+ and 124 years. An incrément of 13
kg is noticed from 12+ and 18+ years. The
mean upper arm circumference of infant at O+
years age group is about 13,15 cm, itis one and
halfl times by 16+ years. The highest mean
annual gain (+1.34 cm) has attained between
16+ and 17+ years. An increment of 2 cm is
noticed from 17+ and 1B+ years, The mean calf
circumference of infant at (4 vears age group
is about 15.21 cm it 1s doubled by 10+ years,
The highest mean annoal gain (+1.49 cm) has
attained between 12+ and 134 years. An incre-
meent of 3 cmos noticed from 134 to 18+ vears,

The mean chest circumference of infant at
O+ age group is 41.00 em. It is one and half
times by 12+ years. The maximum mean annu-
al increase (+4,.79m) has occurred beiween
16+ and |17+ years. The mean Abdominal cir-
cumference of infant at 0+ age group is 40.38
cm. It is one and half times by 12+ years. The
highest mean annual gain (+5.86 cm) has oc-
curred between 15+ and 16+ years. The mean
head circumference of infant al O+ age group is
41.39 ¢m. The highest mean annual gain
{43.03 cm) has occurred between 15+ and 16+
years while the maximum mean annual loss (-
1.36 cm) per year is found between 16+ and
| T+ vears

The mean (riceps skinfold of infant at (4
years 15 9.40 mm and then steadily increases
from O+ to 3+ years and decreased by 10+
years and increase upto 12+ years and gradual-
ly decelerated with minor irregularities in the
mean from 13+ to 18+ years. The highest mean
annual gain (+1 72 mm) has attained between
14+ and 15+ years while the maximum mean
annual loss (-1 48 mm per vear) is noticed be-
tween 34 and 4+ years. From 16+ years the
mean values gradealy declines to 18+ years,
The skinfold al Biceps region almost stationery
period of growth from 0+ to 4+ years and i

declines by 5+ to 18+ years; the highest mean
annual gain (+1.31 mm) has atlained between
15+ and 16+ years, while the maximum mean
annual loss (-1.92 mm) per year is found be-
tween 4+ and 5+ years,

The mean subscapular skinfold of infant at
0+ age group 15 .03 mm and then gradually
decreases with minuie irregularities from 04 (o
Q+ years, The highest mean annual gain (+1.02
mm per year) has ocourred between 14+ and
15+ years while the maximum mean annual
loss {-2.03 mm per year) is noticed between O+
to 1+ years, The mean suprailiac skinfold of
infant at O+ age group is about &.15 mm, grad-
wally declines to 9+ years and accelerates (o
| B+ years with minor fluctuations. The highest
mean annual gain (+1.40 mm) has attained
between 114+ and 12+ years, the maximum
annual logs (-1.47 mm per year) is noticed be-
tween O+ and 1+ years,

The mean abdominal and anterior thigh
skinfold of infant from O+ 0 7T+ years deceler-
ating rend and accelerating by 14+ and from
15+ to 18+ years almost stationary period of
growth. The highest mean annual gain of ab-
dominal and anterior thigh skinfold is +2.02
mm and 2.47 mm, respectively occurred be-
tween 14+ and 154 years and 11+ and 12+
years while the maximum mean annual loss of
abdominal skinfold (-3.04 mm per year) is
found between O+ and 1+ years and maximum
mean annual loss of anterior thigh skinfold iz (-
247 mm) found between 13+ and 14+ yoars,

The mean medial calf skinfold of infant at
0+ age group is 13.00 mm and declines by 7+
years and accelerating with minor fluctuations
of inconsistant trend. The highest annual gain
{(+1.85 mm per year) has attained between 11+
and 12+ years, while the maximum mean an-
nual loss of thickness (-2,37 mm per year) is
observed between 16+ and 17+ years.

The mean forearm skinfold increased from
0+ to 3+ years and declines by 10+ years and
again increases from 11+ to 164 years and it
declines. The highest mean annual gain (+1.69
mm per year) has attained between 15+ and
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16+ years while the maximum mean annual
loss of thickness (-3.34 mm per year) is noticed
hetween 16+ and 17+ years,

The adolescent growth spurt or the highest
peak velocity of suprailiac (+1.40 mm), ante-
rior thigh (+2.47 mm), medial calf (+1.85
mim}, skinfold thicknesses, were attained be-
tween |1+ and 12+ vears, which is earlier by a
vear than calf circumference (+1.4%9 cm) i.e.
12+ and 13+ years and earlier by three years
than tricpes (+1.72 mm), subscapular
(+1.02mm}), abdominal (+2.02mm) e 14+
and 15+ years and earlier by four years than
body weight (+4.35 kg), stature (+11.00 cm),
head circumference (+3.03 cm), abdominal cir-
cumference (+3.86cm), biceps (+1.31 mm) and
fore arm (+1.69mm) i.¢. 15+ and 16+ vears
and earlier by five years than chest circumfer-
ence (+4.79 cm) ce. 16+ and 17+ years, Ado-
lescence has a special significance in the study
of human growth since extrauterine growih in
terms of velocity accelerates only during the
first half of the adolescent period (Dharma Rao
and Busi, 1996). This is a period of maximal
increment and development of the body.

In the present investigation body weight,
stature and all circumferences as well as the
systolic, diastolic blood pressure and pulse rate
is accelerated with increase in age with minor
flucivations. It supports that the systolic blood
pressure is below the normal range (Le. 99,00
mm Hg) in between 13+ and 14+ years while
the diastolic is below the normal range (i.e,
77.33 mm Hg) in between 15+ and 16+ years.
The systolic and diastolic blood pressure at-
tained the highest peak in between 15+ and
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16+ years. The marked increase corresponding
o adolescent growth spurt was found in both
systolic and diastolic in age group 15+ to 16+
years, The peak value for pulse rate was ob-
tained in the 14+ and 15+ years, It iz well
known that the blood pressure is influenced by
a large number of external factors. The devia-
tions from the expected trend observed in the
present study must have been due to the differ-
ences in body composition, habitual physical
activity, diet, income, smoking, etc, (Table 3).
The positive interrelationship between blood
pressure and weight, circumferences and skin-
fold thicknesses clearly showed that the health
personnel providing care to children in the
frame work of curative andfor preventive ser-
vices (e.g. school health services) should con-
sider the modification of the environmental
component contributing o the blood pressure
and introduce preventive measures such as
weight control, dietary changes and increased
physical activity, especially for those at the
risk of developing high blood pressure.

It will be apparent from the foregoing re-
sults that the findings among Madiga boys re-
wveals that they were taller and lighter and sim-
ilar upper arm and calf muscles with higher
Triceps and subscapular skinfolds than the
findings of Singh (1980), it may be associated
with load carrying in the hills and body fat in
this casle may contribute to increase the me-
chanical efficiency in carrying loads up hill
and also shorter and heavier than the findings
of Jhingon and Nath (1985), shorter and light-
er than the findings of Kapoor and Kapoor
{1991). These boys are shorter and lighter than

Table 3 : Values of mean, standard deviaiion of blood pressure and pulse rate of Madiga boys by age

Age in years N Systolic bood pressure Digarolic dloed pressure N Pulse raie

X 5D, b 5D X 5D,
11+ 4 11500 I2.90 T5.00 i) 2 E1.00 4.24
13+ 7 10143 690 fi2. B 12.54 5 95.60 17.57
14+ o 99.00 12.E7 8.00 11.35 T 2571 811
15+ 4 1150k 110D .50 5.0 3 92,67 13.31
I+ 3 120, 0 o 8000 .0k i T7.33 306
17+ 5 112,00 10.%5 T2.00 13.04 5 B2.40 477
18+ 9 107,78 667 66,67 H.66 ) B5.11 7.00
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the standards of ICME {1984) and these boys
were more or less similar to the findings of
Wolanski (1961), Tanner et al. (1966), Sidhu
{19697, Malcom (1970), Sharma (1971), Low
{19711, Johnston et al. (1975), Malhotra
(1975), and Injeti (1980), Krishna Rao (1981],
Reddy ( 1989, MNath et al. (1991), Dharma Rao
and Busi (1988, 1994 and 1995), These find-
ings are general, universal in character and
observed in many populations (Johnston et al.,
1975). The results generated in this paper can
therefore be ulilized as reference material for
the Madiga boys in Visakhapatnam district of
Andhra Pradesh, Goldstein and Tanner (19807,
Dharma Rao and Busi (1996) have recenily
pointed oult that the findings obtained from
such siudies would be useful as an allernative
e the growth standards, This investigation is
conducted among Madiga boys (0 suggest pro-
grammes and sirategies for improvement of the
nuiritional status and proper management of
health,
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