@ Kawmla-Raj 2007
PRINT: ISSN 0972-0073 ONLINE: ISSN 2456-6802

Anthropalegist, 325 99-104 (2000
DOI: 10.31901/24566802.2001/03.02.05

Inter State Comparison of Physical Development of
Indian Rural Children

Tej Verma', Anju Manocha®, Pushpa Khadi®, K. Mayuri®, Sushma Jaswal®,
Shobha Mandwana®, Abha Ahuja”™ and Santosh Sangwan®

I Indigm Council af Agricultural Research, New Delbi 100 012, Tndla

2 Chaudhary Charan Singh Harpama Agriculin

ral University, Hisar |25 004, Haryana, India

I University of Agricaliural Sciences, Dharwad 580 003, Karnataka, India
§ Acharya NG Ranpga Agricafinral Universify, Rajendranagar, Hyderabad 500 038, Andhra Pradesh, fndia

5 Punfab Agriculinral f.-'nhﬂsipn Ludhions [41 004,

Punjab, India

& Rajasthan Agricultural University, Udaipur 313 001, Rajasthan, fadia
7 B. Pani University of Agriculture and Technology, Pantnagar 263 143, Unar Pradesk, India

KEY WORDS Weight Height Agro Climatic Zones.
ICMER {Indian Council of Medical Re-
search), NCHS (National Centre of Health
Siatistics),

ABSTRACT The present cross-sectional investigation was
carried out in Six Stte Agriculture Universities under an
Indian Council of Agriculiural Research (WCAR) funded
praject, The physical development of rural children between
§-18 years for girls and 6-20 years for boys was measured
from different agro climatic zones of each Sate o have
true representation of the respective State. A minimam of
100 children of cither sex was sampled al each age cohon
staring from Syrs. to V820 yrs. by each centre, Weight
and height of each subject was measured as parameser for
their physical development. Alang with this the inffuenc-
ing factors were also studied through an interview sched-
ule including the socio economic siatus of their familes,
The results revealed that the weight and height of children
increased with the increase in age. The difference between
the tw conseculive readings increased with the incréase in
age. However the weight and height of children of entire
age group was below the ICME and NCHS standards, Inter
state compartsons revealed significant differences between
slmost all the centres. The extent of variation brought about
by environmental (2clors was as high as 20-21percent
amaong boys.

Studies on growth and development of in-
fants, children and adolescents are important as
they provide determinants of a nation’s health.
Several studies are available on western children
with very limited data on Indian children. To
establish normal growth parameters for a coun-
try like ours it is important to collect cross sec-
tional data covering different parts of the coun-
try as well as different communities. Rohdel
(1993} comments that the remarkably high rate
of low birth weight amongst Indian new bomns
is determined by & major factor of maternal size.
Majority of poor and mral mothers is of short

stature and remarkably low weight. This may
be due to malnutrition, cultural influence, socio-
economic factors, medical and educational fac-
tors.
The research work of the ICAR project on
growth and development of rural children of
birth to six years also revealed that the growth
and development of rural children in the age
group of 1-3 years was very poof. Due to this
even by the end of six years, the growth curves
were lower than the ICME & NCHS reference
standards.

The age range 6-18/20 years find the child
in the beginning of his'her middle childhood fol-
lowed by adolescence. This period is very im-
portant from the point of view of physical and
psychological changes. Empirical studies on
growth and development are meager in our
socio-cultural context, particularly in the rural
context,

Thus, the present study was conducted with
the aim of generating information on the physi-
cal dimensions with objectives of assessment of
Heights and Weights of Rural Children from 6-
18/20 years.

METHODOLOGY

The present investigation was carried out by
the Child- Development department of College
of Home Science under an ICAR funded tesearch
project namely AICRP in Home Science ie All
India Coordinated Research Project. A multi
stage samplinprocedure was adopted. Similar
procedure of data collection was adopted by rach
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state. Each state was divided according wo dif-
ferent agro-climatic zones so as to get true
representation of the state by all the six partici-
pating AICRP (CDY) centers. The number of vil-
lages selected was proportionate to the number
of villages of agro-climatic zones of the respec-
tive states. Schools served as the locale of study.
The sample was drawn from the yearly age
groups 6-18 for girls forming a total of mini-
mum of 1304 girls as approximately 100 sub-
jects were measured for weight and height at
each age cohort. In addition to this, 150 boys of
19 and 20 years i.e. 75 at each age group were
also measured keeping in view that boys mature
a year or two later than girls. Thus, 2 minimum
of 2750 children between 6-18/20 years were
sampled for the present investigation by each
center accounting for a total of 16500 children
at national level. The information on family
background was to be collected of each child by
interviewing/Questionnaire the mother or the
subjects (Older Children). The details of the
sample selected for the study 15 shown in figure
1.

RESULTS AND DISCUSSION
The mean Weights and Heights of Rural (all
centres Combined) boys and girls of age 6-18/

20 years are presented in table 1 to 4,
Weighe: It is inferred from the table 1 that
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the weight of rural boys increased with increase
in age upto nineteen years. The weights of 19 &
20-yr. old boys were the same. There was a con-
sistent difference of 2 kg between two consecu-
tive reading up to the age of 12 years. The dif-
ference increased with age, a difference of 3-5
kg was observed for the age group 12-17 years,
However, the weight of the children of the en-
tire age group was below the ICMR and WCHS
standards ( 50th percentile), but the values were
found to be slightly higher than the 3rd percen-
tile of NCHS standards upto the age of 15 years.
The difference between NCHS and Indian boys
increased with increase in age (Table 1). A dif-
ference of 3-5 kg was observed at six years of
age and a difference of 10-20 kg at 18 year, while
a difference of only 7 kg was observed at 20 yr.
in comparison with ICMR and observed mean.

The weight of rural girls is presented in table
2. Itis observed that the weight of the, girls also
increased with increase in age upto 17 years.
There was a consistent difference of 2 kg be-
tween two consecutive reading up to the age of
12 years and 3 kgs for the later age groups.
However, they were below the 50th percentile
throughout the age group (Table 2). But the
weight of the girls was more or less equal to the
3 percentile of NCHS standards.

Height: The mean height of boys is presented
in table 3. It is seen from the table that the height
of the boys increased with increase in age upto

COUNTRY

v

Kamataka Andhra Prad. Rajasthan Haryana Punjab Uttar Prad STATES

JAS, APAL R.AL H.A.U
Dharwad Hyderabad  Udaipur  Hisar
4 .'|5 ?- 3
2304 1658 1500 1230
2280 1453 1300 1520
4784 3111 2800 2750

PAU GEPT
Ludhiana Pantnagar

UNIV,

4 3 AGRO CLIMATIC
| | ZONES SAMPLE
1637 859 BOYS
1574 692 GIRLS
3211 1511 TOTAL

Fig. 1. State-wise distribution of rural boys and girls of 6-18/20 years
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Tahle 1! Comparison of mean weights of Indian rural
boys (6-20 yrs) with NCHS and ICMR stan-

Table 3: Comparison of mean heighis of Indian rural
s (6-200 yrs.) with MCHS and 1CMR stan-

dards dards
Agefyr) N Mear sD NOHS CMR .-l__g'r.[vr.} N Mean S0 NCHS  ICMR
s 520 17.67 341 0.7 21.14 1] 520 112.95 BB 1160 189
T 586 19.08 RN L 2.9 24,46 7 &2 11743 0 1217 123.3
& (] 21.08 4.24 25,3 26,42 8 4] 122.97 255 1270 127.9
L] 615 23.81 4 54 28.1 3000 9 615 129.14 843 132.2 1336
[Ei] [ B 25.3 467 3.4 32.29 10 43 132.12 11.26 137.5 1385
11 655 27.43 5.24 35.3 1526 11 055 1359 14.44 1433 143.4
12 ATh 512 554 a0 178 12 6T 140.55 G483 1497 148 %
13 als 3.0z .40 435.0 4188 13 615 146.85 9.2  156.5 1 54.9
14 a6 kAL T 50.8 48.26 14 636 151.14 1.9 1631 161.7
15 hig 41.01 7.52 6.7 5215 15 658 156.98 1036 1690 1653
£ 57T 44 TO 717 2.1 5554 1& 577 1&0.6 B0 173.5 165 4
17 &3 4808 7.44 663 5791 17 w3 162.11 005 176.2 1730
15 g1 4915 7.49 1. £1.3% 18 511 163.48 6.27 1768 1720
19 26b 5232 T.04 589 19 Fii 163.35 14.27 172.1
20 205 53.32 %43 50,64 20 205 165.21 6.53 171.8

Table I: Comparisan af mean weights of Indian roral
girls (6-18 yrs.) with NCHS and 1CMRE stan-

Table 4: Comparison of mean heights of Indian rural
ghrls (&-18 yr.) with MCHS and ICMR stan-

dards dards

Age fyr.J N Mean 0 NCHE ICMR Ageipr) N Mear S0 NOCHE  OME

o 622 16.61 2.82 19.5 21.56 6 622 11035 QR 11460 11773
7 565 18.21 3.26 1.5 24.45 7 65 11538 779 12060 12265
] K] 2008 19 4.8 2597 g 583 120.88 778 126.40 127.22
] 566 23.03 4,64 IR.5 &2 9 S 127.69 .52 13220 133,08
1] 022 2503 508 125 11,58 1o 622 132.04 991 130.30 | 38 O
1 622 27.35 569 o kT A il G232  1M9R B42 14480 14500
12 Xl 068 603 41,5 42.97 12 636 142,07 9.1 15150 150.98
13 el 34.43 617 44,1 44 54 13 &0 JETR 720 15710 153,44
14 (e, 7.00 587 50,3 46.7 14 622 14078 B0 16040 15504
15 G52 19,55 576 537 4R.75 15 652 151 .42 842 146180 15598
| A6l 41.85 6.32 559 L 563 152.83 6,57 16240 | 56,00
|7 481 4102 419 56.7 17 481 153.58 6.35 16300

E] 315 42.17 6.55 1] 315 152.12 10.56 16370

18 to 20 years. Though there was hardly any dif-
ference between the height of 18 and 19 years
old boys. There was a consistent increase of 5-7
cm between two consecutive age groups. This
difference decreased at the age of 17-20 years,
Hewever, the height of the rural boys was be-
low the WCHS ( 50th) and ICMR standards. The
heights were below the 3rd percentile from the
age 16 years onwards (Table 3). There was a
difference of 4-6 cm at the age of 6 years from
the reference standards and the difference in-
creased with increase inage with a difference of
£-13 ¢m at ihe age of 18 years in comparison
with NCHS and ICMR standards. A difference
of 5.6 cm was observed in the final heights in
comparison with ICMR standards.

The mean height of girls is presented in table

4. It is observed that the height of the girls in-
creased with increase in age upto 17 vears, There
was a consistent difference of 5-7 cm between
two consecutive age groups upto 12 yvears with
a maximum difference of 17 cm between § and 9
years und between 11 and 12 years old girls. The
difference berween two consecutive age groups
decreased to a difference of 1 to 2 cm from 12
years onwards. There was no difference between
17 and 18 year old girls. However, the heights
were below the NCHS standards { 50th) through-
out the age period, but the heights were slightly
higher than the 3rd percentile of the NCHS stan-
dards. A difference of 4-7 cm was observed at the
age of 6 years while a difference of 4-11 cm was
observed at the age of 18 years in comparison with
NCHS and ICMR standards.
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Comparison of Weight and Height of Chil-
dren Between Centers

The comparisons of mean weights and mean
heights were also calculated between Centres
namely Dharwad, Hyderabad, Udaipur, Hisar,
Punjab and Panmagar separately for boys and
girls. The comparisons were made age wise and
presented in tables 5 to 8. For statistical com-
parison the comparisons were made groupwise,
grouping the yearly age groupas 6o 8. %10 11,
12-14, 15-17 and 18 + and were statistically
tested by “t* test.

Weighi: The weight of boys for all the age
groups in Dharwad centre was the lowest when
compared with other centres (Table 5). The
weight of boys of Pantnagar was more than other
centres during the age of 6-11 yvears. But from
12 to 17 yr. the boys of Punjab had significantly
higher weights. At 18 yr. the boys of Hisar had
highest weights (Table 5). Significant differ-
ences were observed between almost all the cen-
tres. The girls of Dharwad had significantly
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lower weight than other centres during 6-18
years. The girls of Pantnagar had higher weight
than other centres during the age 6-14 years but
the girls of Hisar overtook the girls of other cen-
tres at the age 15 to 18 years (Table 6), Signifi-
cant differences were observed berween almost
all the cenires.

It is inferred that among boys of 18 and 20
¥T., the extent of variation brought about by the
environmental factors was the highest to the ex-
tent of 20 to 21 percent and it was about 10 to
15 percent in the age group 10-17 yr. But it was
only 3-4 percent in the earlier age groups i.c.
upto 8 yr. Among girls similar trend was ob-
served but the extent of vanation was 1o a lesser
extent compared to boys,

Heighe: The results of r-test revealed that in
almost all the age groups of 6-18 yrs the height
of boys of Udaipur Centre was lower when com-
pared with other centres. Dharwad boys of 6-8
yr. were also significantly lower in height than
boys of other centres even at 18 + yr. The height
of Udaipur was lowest when compared with

Table 5: Comparison of mean weight of Indian raral bays between six centres

Age fir) Purjnb Hizar Uidaipar Dharwad Hydlerabmd Famgirgar
Mewn &l Mear RIL Mean S0 Aear S0 Mean 30 Mean 5D
iR 19.93 30y 20,12 124 18,22 273 1740 296 18.Ef 17 2272 549
(3140 (273} (&T) {458) {358) (265)
Q-1 2749 495 2637 460 23147 .52 1296 g4 25TR 180 E.04 583
(325) (300 (B (466) (36T} {337
1214 X675 703 34.22 658 2048 593 24997 6.25 12.95 .00 1560 7.01
{314} (316) {1 (674} [355) {165}
1517 4B.35 T.H3 47.24 B0 4287 6 4075 685 45.03 677 45.67 7.84
{361} (328) (87} {tl4) (341) (B2}
15+ 2564 £.59 .28 408 S0010 476 4558 586 4903 T3 47.10 .96
{1700 {00 {71y [202) (237} {hoy
Figures in pareniheses indicate sample size
Tahle 6: Comparison of mean weights of Indian rural girls between six centres
Age () Puinjml Hizar Lidaipuar Dharwad MHyderabad Prngnagnr
i Menn 1 Mian S Miean 50 Mean D Mean S0 Mean 50
o-§ 1887 305 IR20 298 1828 46 1671 242  IE4A1 36 2107 6.26
(314} (314) (92} {523) (331} (203)
a-11 268 5.69 25.31 4,53 22.06 4.21 2245 195 2564 52 2RER .44
(343) {313) (57} (db.) [35]) (224}
12-14 1687 .90 35.20 572 11.69 4.51 319 6.09 34.97 6.1 1604 641
(337) (13) (85} 16246) (352) (125}
15-17 4327 6.20 4483 580 42.32 567 ITES 534 41.03 560 4214 5.82
(3 {303) () {51&) {335) (130}
18+ 4340  58F  4B4T 398 4033 354 303D 454 4347 769 4035 1IE
(34) (52} (" {153) (77} (10

Figures in parentheses indicate sample size
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other centmes, where as the height of boys of 6-8
s of Pantnagar was higher when with
other centres. However, at 9-11 yr. and 12-14
yr. no significant differences were observed be-
rween Panmagar and Punjab boys, The boys'of
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these two centres were significantly better than
boys of other centres. Ai 18 + yr. Punjab boys
had highest values in height (Table 7). Signifi-
cant differences were observed between almost
all the centers.

Table 7: Comparisen of mean helghts of Indian rural boys between six centes

Age (yr) FPrngab Hisar Lidmipur IHarwed Hypleraimd Pangnagar
Mean xD Adean 5D Mean S0y Mewn 50 Menn K] Mean XD

6-8 ie: 7a5 M2 %15 1151 126 114% 703 1167 903 1374 1421
{310} {273) {B7) . (41 5) [358) {265)

a-11 1 36.3 B.27 130.2 X2 127.4 9359 129.5 e 1321 ThR 1368 .62
(329) (31} {89y (466) (367 (337

12-14 1508 G000 469 1X1 13946 164 1430 108 - 14690 973 1495 q0m
(314} {316) (1) (674} (355) {165)

15-17 142 A 1584 763 1551 97 1572 102 16lE 67 1621 w09
(dal) {328) (87} (G4} (341} {82)

18+ 16591 5.73 I62.2 I.16 155.9 17.7 163.0 5.92 l6d.& 5 % 162 & KO8
(170) {200 {71} (292) (327) {10

Figures in parentheses indicaie sample size

Table 8: Comparison of mean helghts of Indian rural girls between six centes

Age () Punjab Hizar Lidaipur Dharuad Hyderabod Pargnagar
Mean 5D Mean S0 Mean hTa Mean b Mean ¥ Mean 50

68 117.2 7.57 11351 10494 1169 . 36 113.2 672 1151 B.59 1232 15.99
PERS] (314} (%2) (523) (331) {203)

a-11 1349  &87 1327 1275 1263 97 1288 V0% 132E B4T 1370 9N
1343} {315) (&M (462) (358} (224)

12-14 1500 722 1479 1362 140.1 6.6 1438 7.5 1463 T8 14782 671
(337} (313} (85) (626) (332} {125)

1517 1558 309 155.7 6.72 1487 17.3 150.7 5.73 15001 357 1506 5E6
{311} (303) iy (516) (335) (130}

18+ 1543 T43 1581 574 1474 145 1501 494 1503 1BZI 1472 330
(34) (32) k)] [133) (77 {110y

Figures in pareniheses indicale sample siz2e

Table % Percent of variation brought aboui by environmenial faciors on weighis and heights

Weighis Helghrs
Hays Crirls Hays Crirls

Age N i o) warn. Sig. N % af varrn, Sig. Y af v, Big % of varn, Sig

1] 5N 1.53 M5 522 4.35 Oy 7e= 4.85 LT el 58T Ap{p 2w

T SR6 G905 . 565 5.40 0ugg2 4.76 00057 4.42 R E L

i fd | 195 b 583 609 God02T=r 350 0.032* 441 1=

o 615 .03 i S0 GOl DulD04==* 450 Qs+ 08 L3

] 43 10061 i 622 381 0Qu0QO2*=* 319 D.O56* 4.8 AH2==

11 655 1034 e 022 .0 (L] Rl a.74 0.0 768 Ll

12 676 11.21 il 636 12.29 sk 6.32 I H] 540 wee

13 615 12.1% - GO0 6.50 e &n N5 5.5 b

i4 636 1.55 e 622 B.18 s AR M5 L e

15 658 10.57 e 652 11.29 . 4.43 NS 4.37 e

& 577 13.94 e 563 14.83 . 812 S 9.1 b

17 63 16.37 . 481 1071 ik R 0.02= f.02 L

18 511 19.95 e 338 17.59 bLl 417 0.04= e 0.2INS

149 266 10,610 0a=* 638 M5

20 21.50 taka 14,20 B P
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The comparison of mean heights of girls re-
vealed that girls from Hisar and Dharwad had
significantly lower heights at 6-8 vr. when com-
pared with other centres. The girls from Udaipur
had significantly lower height than the girls from
other centres in the age group of 9-17 yr. The
girls from Pantnagar had significantly higher
heights at 6-11 yr. and the girls from Punjab had
significantly higher heights at 12-17 yr, when com-
pared with other centres. The girls of Hisar had
highest height at 18 + vr. (Table 8). Significant
differences were observed between almost all
the centers.

Factors Influencing Weights and Heights of
Rural Children of 6-18/20 Y ears

The influence of factors such as mothers edu-
cation, fathers education, mothers occupation
and fathers occupation, caste, family type, fam-
ily size, house type, house assets, farm assets on
weights and heights of rural children from 6 to
18/20 years was studied through multiple corre-
lation and regression analysis. The extent of
variation brought about by these factors i.c. the
combined effect is presented in table 9.
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