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ABSTRACT A cross-sectional study was undertaken
among Mala boys in rural schools siuated in the 4 mandals
viz. Wizakhapainam (Rural), Peadunhi, Anandapuram, and
Bheemunipatnam of Yizakhapanam Disurect of Andhra
Fradesh {South India} during February o Oclober 194596
The sample consisted of 347 healthy boys aged 0+ o 18+
years. In this paper data on stature, body weight, upper
arm. call, chest, abdominal and bead circumferences and
skinfolds at rriceps. blosps. subscapular, medial calf, fore-
arm, suprailiac, abdominal and anterior thigh sites and
blaod pressure and pulse rate are presented, including
patterns of change in these physical and physiological
tradts with advamcing age. It has been observed thai there
is an ingrease in all the dimensions with increass in age
excepl skinfolds, Analysis of the data reveal thas all the
dimensions exhibied the maximum mean annual incre-
memls between 144 and 15+ years for all the measure-
neEnts excepl imceps, biceps, anterior thigh and medial calf
skinfodd which in turn exhibils it two years earlier the gpurn
Le 12+ and 13+ vears. Blood pressure and pulse rale in-
creased with increase in age with few fluciuations These
boys are shorver and lighter tham the Mational Standards
(ICME, 19545, The findings of the study can be used as 8
reference material for Mala boys of ¥isakhapainam

INTRODUCTION

Physical Growth is a vital process which
brings about irreversible changes in the body
and its organs, in their size, form, body weight
eic. Many studies of physical growth in rural
population have revealed that with the increase
in age, there is a lendency for increase in all the
physical traits except skinfolds (Sidhu, 1969;
Sharma, 1970; Singh, 1980; Krishna Rao,
1981, ICMR, 1984; Jhingon and MNath, 1985;
Reddy, 1989; Math et al., 1991; Kapoor and
Kapoor, 1991; Dharma Rao and Busi, 1994,
1995, 1996). Investigations carried oul under

different conditions by various research groups
have shown positive correlation between blood
pressure and age (Reddy et al,, 1991), heredi-
ty (Mirmala and Chengal Reddy, 1992), body
compasition (Sambasiva Rao, 1983), and So-
cial status {(Srivastava et al., 1977) and sex
(Celine and Mathur, 1979, Another important
dimension of the variation in arterial blood
pressure is the interaction with other physio-
metric and anthropometric varables, In India,
very few researchers have been couducied in
this field (Padmavati and Gupta, 1959; Das and
Mukherjee, 1963; Gangopadhyay et al., 1988,
Mirmala and Chengal Reddy, 1991; Dharma
Rao and Busi, 1996) among others. However,
from the Visakhapatnam region there is a
dearth of published material related to growth
and development and blood pressure and pulse
rate of Mala boys and the Indian Council of
Medical Research (ICME, 1984 in their nation
wide growth survey did not include the Mala
hoys of Visakhapatnam districl. A cross-sec-
tiomal growth study of Mala boys was therefore
undertaken in February to October 1996 cover-
ing 1¥ measuremenis.

Although longitudinal observations on the
same sel of children are more informative es-
pecially for providing individual variations
and rate of growth as also develop mental
changes, cross-sectional studies are useful nev-
ertheless, in providing information on popula-
ton differences. In India, since repeated obser-
vations on the same children have not yet
gained social acceplance, besides being expen-
sive and time consuming we have to rely most-
Iy on cross-sectional data,

Many researchers have iried 1o enumeraie
the trends of growth under different situations
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all over the world, but little attention has been
paid owards Mala (Scheduled casie) boys. In
the present study an atempt has been made to
study the effect of age from 0+ through 18+
years on eighteen body measurements,
throughout the growth period and also to study
the Adolescent growth spurt, and aimed to
understand the association between blood pres-
surg and pulse rate with height, body weight,
circumferences and other skinfold thicknesses
and its implications for health of the population
and o compare these boys with other caste
hoys of India inorder o find out the population
differences of physical and physiological van-
ahles.

MATERIAL AND METHODS

The Mala, a scheduled caste population is
economically poor and enjoy the lowest status
in the society inhabiting in the almost all the
districts of Andhra Pradesh. Their population
of the state as per 1981 census is 2,896,642 and
in Visakhapatnam district is 1,19,806, The
scheduled caste population of the Visakhapat-
nam as per 1991 census is 2,56,936 constitul-
ing 7.83% of the total scheduled caste popula-
tion. Their mother tongue is Telugu only, The
Malas of Andhrs Pradesh are predominantly
lahour, though some are having agricultural
lands and Government and privale services as
well. There are several subsects among this
community, viz. Arava Mala, Adi-Andhra, Adi-
Andhra Mala, Konda Mala, Mala Darja, Mala
Dasari, Mala Dasu Mala, Mala Mastimi eic.
From the information gathered through elders
in the field area it is known that the Malas be-
long to Adi-Andhra Mala type. Marriage
among Malas takes place afier puberty and
Cross cousin marriages are encouraged. The
following four types of acquiring spouses are in
vogue among Malas. 1. Marriage by negotia-
tion, 2. Marriage by love and elopment. 3.
Marriage by capture. 4, Marriage by service.
Marriage by negotiation is becoming more
popular in modern times,
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The material of the present study comprises
ol cross-sectional data collected on 547 Mala
boys drawn from 8 schools from 4 selected
mandals viz. Visakhapatnam (Rural); Pen-
durthi; Anandapuram and Bheemunipatnam of
Visakhapatnam district of Andhra Pradesh
during the months of February to October
1996. The age of these subjects range from 04
to 18+ years. The exact date of birth was col-
lecied for every subject either from the con-
cermed school registers or from birth records of
the Panchayais. The doubtful cases were ex-
cluded from the present sample. All the sub-
Jjects between age 0,00 to (.99 years were in 0+
age group and 1.00 1o 1.99 years were in 1+ age
group and so on upto 18+ years 15 caleulated
after Eveleth and Tanner (1976), All bilaterally
represented measurements were taken on the
left. The Anthropometric measurements were
taken aflter Weiner and Lourie (1969). The
weight of each individual was recorded in ki-
lograms using a portable weighing machine,
The measurements were taken by the first an-
thior.

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-
ugl of the instrument 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 till the readings
were consistent. Thus afier standardisation of
the technigue, the blood pressure readings were
taken thrice on each subject giving 2 minutes
gap in between the measurements. The read-
ings of the electronic instrument were checked
periodically. f.e. once in a week with that of
the readings obtained through a mercury
sphygmomanometer, Lo ascertain the formwer,
Blood pressure measurement of the subject
were taken in the morning. i.e., before 10 A M.
in seated position at their home environment.
The subjects were asked to relax on a stool or
fat raised platform for about 10 minutes, rest-
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img his left arm on the Nat place at heart level.
Pulse rale was taken after Weiner and Lourie
(1981).

The whole year mean increments have been
calculated by subtracting the mean of the pre-
ceding age group from that of the succeeding
age group. Growth velocity is increment per
umit time of measurement that is constantly
growing and the concept is well understood if
growth is thought of as a form of motion (Tan-
ner, 1964). The values for growth velocity of a
measurement are easily obtained by subtract-
ing for that variable, say at age "A” from its
mean value at age (A+1 year) as below,

Velocity iVi=X (A # 13- XA
RESULTS AND DISCUSSION

Mean values and standard devialions for
each anthropometric measurement for each
individual wear of age are depicted in tables |
and 2. It can be inferred from the tables that the
mean values for all of these measurements in-
crease with advancement of age with a few
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fluctuating discrepancies of a minor nature
because of data are cross-sectional, From the
table 2 it is clear that all the eight skinfold
characters show non normal distributions at
several ages. Standard deviations for all of
these characters have not shown any consistent
pattern as found earlier in the linear and trans-
verse measurements (Dharma Rao and Busi,
1596).

In Mala boys a steady increase in stature is
noticed upto the age of 14 years. The mean
stature of infant at O+ years age group is about
56.43 em. The height doubled by 7+ years, two
and half times by 13+ years. The highest mean
annual gain (+8.57 cm. per year) has occurred
between 134+ and 14+ years. An increment of 5
em is noticed from 15+ to 18+ years, The mean
body weight of infant at O+ age group is about
4,86 kg; it is doubled by 2+ years, and thrice
by 5+ years, about 5 times by 11+ years and 10
times by 18+ years. The highest annual gain
{+5.21 kg per year) has occured between 14+
and 15+ years. An increment of 4 kg is noticed
from 15+ to 18+ vears. The mean upper arm

Tahle 1: Mean and standard deviation of seven body messurements among Mala boys of Visakhapatnam district of

Andhra Pradesh

Agein N Body weighs Srature Upper arm Calf cire Chestoir-  Abdominal Head cir-
Fears circumference  cumference  cumference circumference  cumference

X sp X Sb X Sb. X sp. X Sb X S§D. X SD
N+ 7 4B& 134 S643 B30 13EB6 165 1350 348 3IESD 466 3596 464 3IBTD 206
1+ g 705 046 T1.52 366 1350 DT 15497 129 4505 521 4525 374 4507 3.07
1 11 836 19 7668 596 1330 049 ladd 140 43527 257 4356 204 4518 203
Js 13 946 131 B566 39% 1389 170 1T 203 4748 0B 44850 6T 4672 230
4s 2% 1174 L&T 9338 74D 1300 132 IRST 105 aEE2 150 4657 B0 4708 1.03
45 37 1454 207 10435 T30 1420 073 1947 126 SL2E 150 4805 60 4860 129
he 12 1571 1RO 10606 SR (434 OET 2032 103 5206 250 4538 X6 4ERS 13E
7+ 36 1764 236 1150% 72D 1459 103 2090 1.0 5408 ZH2 4997 IO 4539 4B
Be 19 1871 130 11974 585 1473 100 2134 103 8537 240 3071 R0 4909 1.43
9s 45 2059 244 12306 502 1535 099 2222 121 S651 273 5195 275 5013 2158
10+ 59 2241 233 12842 458 1566 100 2271 128 5739 300 5158 3353 4584 138
11+ 59 2430 238 13209 515 1627 |09 237 |27 5939 262 5416 330 5054 203
12+ 49 2664 323 13737 608 1670 107 2451 180 6058 438 5624 432 S087 208
13+ 38 3076 428 14203 560 1764 JBS 2602 232 6273 331 3695 450 5129 2138
14+ 3% 35314 190 150050 &£02 1829 L8 2705 154 6412 409 5848 435 5177 202
15+ 21 4055 480 15507 586 2003 143 2087 168 7080 466 6067 449 5234 174
16+ 13 4206 648 (59010 672 2043 198 2008 144 7192 420 6104 409 5313 1.3%
17+ R 4387 601 15903 7.04 2075 173 2951 206 TI63 444 6169 421 S5I46 10
18+ 1% 4477 638 16028 B25 2155 1B4 2009 X0l 7505 535 6350 460 5301 138
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Table 2: Mean and standard deviation of eight skinfold menssurements among Mala boys of Visakhapainam district

of Andhira Pradesh

Agein N Triveps Bireps Subscapuler  Suprailiac Abdomimol  Auferier Madinl Fore arm
VPR - thigh calf

X s X 50 X 5D £ 5D ¥ 5D X 5D X 5D X 5D
i+ T B34 L6} GEO0 244 TOB 244 A6E 202 B3 500 1237 441 1043 305 Hes 308
|+ 9 BEY 140 622 166 T49 12T 733 182 BT I6E I3 249 1051 1.5% B24 109
2= 11 B6% 134 740 224 705 1B} 620 256 629 2358 1240 290 1154 2.66 594 211
= 13 974 143 758 |6E 690 218 626 192 804 268 1084 195 960 ZAD 7.97 2.08
4% IS 906 143 676 163 T0 162 558 175 685 230 0T 199 1039 1.97 TSR 1.59
S+ 17T Eel 228 574 230 610 1.4) 485 1SR 594 159 995 71 946 1B 644 179
G+ 32 TG 1T 533 LAY SRR 154 459 130 S5TE OLTR 9215 LBR 904 140 580 1335
T+ Myo681 6% 479 128 589 137 468 176 S5El L&D RE4 17 ARD 1.7T% %11 1.34
L1 T4 LEE 4% 168 590 149 451 11T &0 240 E96 199 B75 1.70 504 115
G4 45 740 |56 4B 138 589 126 40% B0 &I 202 927 207 w04 1.71 507 1.06
I+ 5% 725 19% 458 138 643 186 516 208 a4 260 9267 277 455 249 500 1.50
Ile 5% 706 177 477 147 641 16T 5322 1.7T%F A79 248 994 257 994 187 489 1.1
12¢ &% 728 204 459 145 6% 199 578 167 744 285 1070 289 (03] 267 48] 1.24
13« 3R 784 230 491 223 TAT 235 64R 237 R 253 1146 309 1024 207 5.2 1.40
14+ 38 &91 176 447 127 737 217 608 174 757 226 1090 281 1047 23] 4 52 1.14
15+ 21 7.0% 112 465 ILDE Eda 374 750 325 %20 407 1008 333 1134 2R9 535 |59
16+ 13 740 242 452 208 940 523 A04 4% 594 585 1000 437 1137 442 458 |.3%%
1T+ 8 765 447 465 238 %32 567 730 408 857 412 10152 535 1102 424 505 244
I8+ 18 B.13 421 544 2.5% 946 502 730 357 B50 390 1205 486 1120 396 529 217

circumference of infant at O+ age group is
about 13.86 cm, it is one and half times by 15+
vears. An increament of 1% em is noticed from
15+ to 18+ years, The mean calf circumference
of infant at 0+ age group is about 13.50 cm. It
is one and half times by 6+ years, An incre-
ment of § cms is notced from 7+ 1o 18+ years.
The maximum mean annual increase of upper
arm and calf circumfcrence (+1.84 cm and
+1.7] cm per year) has occured respectively
between 14+ and 15+ years. While the maxi-
mum mean annual loss of upper arm circum-
ference (-0.36 cm) 15 found between O+ and 1+
year and in calf circumference it 15 attained (-
.42cm) between 17+ and 18+ years.

The mean chest circumference of infant al
O+ age group is 38.50cm. It is one and half
times by 10+ years. The maximum mean annu-
al increase (+4.78cm) has occurred between
14+ and 15+ years. The mean abdominal cir-
cumference of infant at O+ age group is 35.96
cm. 1t is one and half times by 11+ years. The
highest mean annual gain (+2. 19 cm per year)
has occurred between 14+ and 15+ years, The
mean head circumference of infant at 0+ age

group is 39 Tlem, The highest mean annual
gain (+0.62cm) has occurred between 14+ and
15+ years while the maximum mean annual
loss (-0,29cm) per year is found between 7+
and B+ years,

Fat fold at triceps region increase gradually
with minor irregularities in the mean from O+
te 18+ years; the highest annual gain
(+0.56mm) has occurred between 12+ and 13+
years while the maximum mean annual loss of
thickness (-0.93mm per year) 15 found between
134 and |4+ years, and increase to 18+ vears,
The mean biceps decreases continuously
throughout O+ to B+ years with minor fluctua-
tions, and from 9+ to 18+ vears almost consis-
tent: The highest mean annual gain (+0.32 mm
per year) has occurred between 124 and 13+
years while the maximum mean annual loss of
thickness {-1.01 mm per year) is found between
d+ and 5+ vears,

The mean subscapular skinfold of infant a
04 age group is 7.08mm and then gradually
decreases with minute irregularities from O+ to
B+ years. The highest mean annual gain (+1.09
mim per vear) has occurred between 14+ and
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|54 years while the maximum mean annual
loss (- 1,00 mm per year) is noticed between 4+
and 5+ years. The mean medial calf skinfold of
infant at 0+ age group is about 10.43mm. It
increases 04 to 24 years and 94+ 1o 1B+ years
and decreases from 3+ 1o B4+ vears. The high-
est annual gain {+0.93mm) has attained be-
tween 12+ and 13+ years while the maximum
mean annual loss of thickness (-0.76mm per
yiear) is noticed between 134 and 14+ years,

The mean forearm skinfold increases 0+ 1o
2+ years. The highest annual gain (+0.73mm)
has anained between 14+ and 15+ years, the
maximum mean annual loss (-1.13mm) is ob-
served between 44 and 5+ years, and it in-
creases by 18+ years. The mean suprailiac skin-
Fold of infant at 0+ age group years is aboul
f.68mm, gradually increases from 6+ to 18+
years with minor fluctuations (Table 2). The
highest mean annual gain (+1.42mm) has at-
tained between 144 and 15+ years, the maxi-
mum mean annual 1oss (-1.13mm per annum)
iz noticed between 1+ and 24 years. From table
2 it is evident that skinfold thickness increases
gradually with minor irregularities in the
means from (4 to 11+ years reaching a peak
value between 12+ to 15+ years. From 16+ o
|#+ years again gradual downward trend in
thickness is clearly noticed.

The mean abdominal and anterior thigh
skinfolds of infant for 04+ 1o 18+ years almost
accelerating in trend with minor fluctuations.
The highest annual gain of abdominal and an-
terior thigh skinfold is +1.65 mm and +0.76
mm, respectively occurred between 14+ and

15+ years and 12+ and 13+ years while the
maximum mean annual loss of abdominal skin-
fold (-1.36 mm per year) is found between 16+
and 17+ years and the maximum mean annual
loss of anterior thigh skinfold (-0.98 mm}) 15
found between |+ and 2+ years.

The maximum mean annual increments or
highest peak velocity of triceps (+0.56 mm),
biceps (+0.32 mm), anterior thigh (+0.76 mm),
medial calf {+0.93 mm) were atlained between
12+ and 13+ years which is earlier by a year
than statere (8.57cm) (e 13+ and 14+ years)
and two years than body weight (5,21 kg), head
circumferences ((L62cm), chest circumference
(4.78% cm), abdominal circumference (219 cm),
upper arm circumference (1.89cm), calf cir-
cumference (1.7 lom), subscapular skinfold
(1.0% mm), suprailiac skinfold (1.42 mm), ab-
dominal skinfold (1.65 mm), forearm skinfold
(0.73 mm) i.e. 14+ and 15+ years,

In the present study stature, body weight and
all circumferences as well as the sysiolic, dias-
tolic and pulse rate 15 accelerated with ad-
vancement in age with minor fluctuations. It
supports that the systolic blood pressure is be-
low the normal range (ie. 102.73 mmHg) in
beiween 15+ and 16+ years while the diasiol-
ic blood pressure is below the normal range
(i.e, 66.36 mmHg) in between |5+ and 16+
vears. The systolic (11700 mmHg) and dias-
talic (73.00 mmHg) blood pressure reach the
peak in belween 14+ and 15+ years, It is well
known thai 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 1o the differ-

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

Age 1n years v Syrinlic Blood Pressure Diustalic Blood Pressure Pulse rate

X 50, X 5D, X 5.0
12+ 11 103.84 13.25 69.23 9.54 B6.46 10.46
134+ 14 104.73 364 078 f,29 He.31 B.74
I44 20 JLEE 995 T1.50 588 B3.60 82T
15+ 1 117 ik 8.23 T3.00 823 B7.00 13.964
16+ 1 10273 12.72 66,36 17.48 el 13.60
17+ i 112,50 1164 10000 b.26 8525 12.23%
15+ 1 1100 1211 1062 11.36 812 13.34
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ences in body composition, habitual physical
activity, diet, income, smoking, etc. (Table 3,

It will be apparent from the foregoing re-
sults that the findings among Mala boys reveals
that they were shorier and lighter and larger
calf muscles with higher triceps and subscap-
ular and suprailiac skinfolds than the findings
of Singh (19809, and also shorter and lighter
than findings of Jhingon and Nath (1985),
These boys are shorter and ligher than the stan-
dards of ICMR (1984) and these bovs were
mare or less similar to the findings of Wolan-
ski (1961, Tanner et al, (1966), Sidho (19697,
Malcom (1970), Sharma (19713, Low (19713,
Iohnswon et al. (1975), Malhotra (1975), Injet
C1980), Krishna Rao (1981), Reddy (1989),
Math et al. (1991), DDharma Rao and Busi
(1989, 1994, and 1995). These lindings are
general, universal in character and observed in
many populations {Johnston et al., 19751, The
resulis generated in this paper can therefore be
utilised as reference material for the Mala boys
in Visakhapatnam District of Andhra Pradesh.
Goldstein and Tanner {1980) have recently
pointed out that the findings obtained from
such studies would be useful as an aliernative
1o the growth standards,
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