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ABSTRACT The present study deals with the growth

pattern of the War Khasi children i the East Khasi Hills
district of Meghalaya. The study was based on a cross-
sectional sample of 514 apparently healthy boys and
girls, who are aged 3 to 15 years. The findings reveal
that there iz a continuwous increment in almost all the
measurements with the advancing age of both boys and
girls. Tt is observed that, with the exception of skinfold
thicknesses, the mean values of measurements are high-
er in boys than in girls at all ages, except at 11 and 12
years of age when the boys are surpassed by the girls. It
is also found that adolescent growth spurt occurs at the
age of 14 years in boys and 12 years in girls in respect
‘of many measurements. With regard to skinfold thick-
ness, it is found that a considerable amount of fat deposit
at biceps and triceps was lost at the age between 4 and
5 years in boys and at 4 and 6 yeas in girls. However, a
large amount of fat accumulation takes place at the age
of 14 years in boys and 13 years in girls.

INTRODUCTION

Reviews have revealed that growth studies
in North-East India are very limited (Gaur
and Singh, 1995; Talwar and Singh, 1995;
Khongsdier and Ghosh, 1995). Besides, all
growth studies, so far reported for the popu-
lations in the North-Eastern region, have been
carried out only among some populations of
Assam and Manipur (Khongsdier and Ghosh,
1995). No other studies have been published
on physical growth and development of chil-
dren from other States of MNorth-Eastern re-
gion. Accordingly, an attempt bas been made
in the present study to describe the growth
pattern of the War Khasi children of
Meghalaya.

MATERIAL AND METHODS

The present study was based on a cross-
sectional sample of 514 apparently healthy

children aged 3 to 15 years from five villag-
of the War Khasi in the East Khasi Hills
district of Meghalaya. Methods for selection
of sample villages have already been report-
ed for other purposes (Khongsdier, 1993,
1994, 1995), Anthropometric measurements
such as weight, height, sitting height.
biacromial diameter, bi-iliac diameter, head
circumference, mid upper arm circumference
(left), and skinfold thickness at biceps and tri-
ceps (left) were taken on boys and girls, fol-
lowing standard techniques (Weiner and
Lourie, 1981; Singh and Bhasin, 1989; Sen.
1994). The age of subject was recorded ac-
cording to information given by parents or
elderly member(s) of the households. Efforts
were made to cross-check data on age
through school and church registers. Estima-
tion of age could not be avoided in the case
of children whose dates of birth were not
available. For the purpose of present anal ysis,
the age group was made at one year interval,
i.e. age group 3 includes children of 2.50) o
3.49 years, age group 4 includes children of
3.50 to 4.49 years and so on (Sen, 1994). The
absolute growth or increment per year wis
calculated by substracting the mean value of
the lower age group from that of the nexi
higher age group. It may be mentioned that
none of the children, included in the present
study, belongs to a household which is below
poverty line (DRI), 1988).

RESULTS AND DISCUSSION

Table 1 gives the statistical constants for
weight, height, sitting height, biacromial di-
ameter and bi-iliac diameter of both boys and
girls. It is found that there is a continuous
increment in all these measurements from 3
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Table 1 : Mean values and stuidurd devistons of weight, helght, sitting height, biscromial diameter and bi-lllisc
diameter ar the War Khasi boys and girls

Age and Weighs Height Sifting heigh! Riacromigd diameter  Bi-fligs dlomeisr
Sex

Mean 5D Mean 5D Mea D Meaw 5D Mean A
3 years :
Bays F4.3 12491 1.54 WLA6E 4R 5294 240 2044 087 1492 0%
Chirls bl 12.21 .79 0 438 f1.92 147 002 06S 1438 094
4 years :
Boye Iz 1386 210 96,72 5469 54.96 1E9 21.714 02 1535 078
GGirls it 1325 207 19 461 54.28 1EA 2134 [IR.¥) 1497 098
5 years :
Baoys 3 1589 .21 10278 575 5696 15 22.712 103 16,27 0.4
(Girls 1% 1542 22 nz1: 533 56.24 125 22.10 1.06 15.84 1.13
& years |
Boys 0 1783 248 198 663 58,75 19z 2383 1.4 1690 057
Giirls v 1'7.00 3.3 107.24 553 5778 148 23,00 127 1639 1.20
7 years :
Beoys 20 1965 ERE 11386 658 &0.60 342 24.69 1.23 1758 1.20
Ciirls 3 18.82 X8 11123 6,08 5930 4.0% 2398 1.43 1685 055
B years :
By s 2125 525 11894 5.84 63.08 146 25.27 1.28 1546 0.7
Giirls 20 2027 .29 11602 640 .60 4% 481 144 1739 1.14
Y years :
Haoys 0 2348 4.15 12420 6.28 65,09 144 2592 1.30 19.20 095
Giirls Iz 2165 428 120127 644 63.47 114 25.57 1.53 1528 1.2
10 years
Bayys 21 2540 406 12752 637 ol L) 4.1 26,44 1.2% 19.88 )
Giirls 0 24.74 5015 127.15 580 65,88 163 26.59 1.74 19532 1.0
11 years = :
Baoye I3 21 N 13244 663 GE.IE 4.18 2748 1.3E 20.29 136
Giirls 4 27494 535 13317 520 GE.E4 4.03 2732 1.62 2047 1.74
12 years :
Boys 1K 0346 £33 137.75. 712 Th62 4,28 2910 140 21.37 148
Liirls it 3158 4,15 13,80 639 Trow 4.6 20,34 168 1119 188
13 years :
Foys 15 3LAT 5.54 14285 .14 T3.55 1,93 MLZE 1.4% 1146 UL
(Firls 15 354 520 14236 739 Ti.2d 113 034 1.50 2253 137
14 years :
Boye 1t NI bAE 14987  a28 .6 4.1z AL.80 1.33 397 1.33
Girls 4 IS3IE 433 [EX . Ta27 143 5147 1.23 PRI 1.53
15 years :
Boys [ 4049 673 15301 640 Ta46 .10 1196 1.54 2462 135
Ciirls 15 121 562 14438 542 T4.98 4.24 32.35 1.44 23148 158
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to 15 years of age for both boys and girls.
The table shows that boys are heavier and
taller than girls at all ages, except at 11 and
12 years of age, when the boys are surpassed
by the girls. The difference between means
of the two succeeding age groups, which
shows an absolute growth per year, are giv-
en in table 3. It shows that girls grow faster
than boys from 3 to 5 years of age with re-
spect to weight. The boys grow faster than
girls from 6 to 8 years of age, then they are
surpassed again by the girls from the age of
9 to 12 years. With regard to stature, table 3
shows that boys have higher velocities than
girls from 3 to 8 years. In turn, the growth
velocities are higher in girls than in boys
from 9 to 12 years of age.
The maximum gain in weight and height
_occurs at the age between 11 and 12 years
for girls and between 13 and 14 years for
boys. So, it indicates that adolescent growth
spurt takes place between 11 and 12 years in
the case of girls and between 13 and 14 years
in the case of boys. It can also be noticed
that the velocity tends to decline after 12
years of age for girls and 14 years for boys.
Similar pattern of growth has been observed
in the case of sitting height. It is found that
boys have higher mean values of sitting
height than girls at all ages, except at the age
between 11 and 12 years when the mean val-

ues are higher in girls than in boys. As far as

absolute growth is concerned, table 3 indi-
cates that it is higher in girls than in boys
from 3 to 4 years as well as from 5 to 6
years of age. Thereafter, the growth velocity
is higher in boys than in girls at all ages, ex-
cept during girls' adolescent period, which
shows that girls grow faster than boys. The
girls begin their adolescent growth spurt at
the age of 10 and gain the maximum growth
velocity of 3.25 cm at 12 years of age. In the
case of boys, the peak velocity of 3.17 cm is
found to have occured at 14 years of age.
With respect of biacromial diameter, table
1 shows that the mean values are higher in
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boys than in girls from 3 to 9 years of age.
The girls have higher mean values than boys
from 10 to 13 years, and they are surpassed
again by the boys from 13 to 15 years of age.
The annual increment in biacromial diameter
shows that girls have gained their maximum
growth spurt at the age of 12, whereas the
peak velocity for boys takes place between
13 and 14 years of age. With regard to bi-il-
iac diameter, it is found that boys have higher
mean values than girls from 3 to 10 years,
whereas the girls show their broader shoulder
from the age of 11 o 13 years. Thereafter,
the boys are more advanced till the terminal
age of 15 years. Table 3 indicates that in
boys the maximum growth spurt occurs at the
age of 14 years. The velocity tends to slow
down after 12 years in the case of girls and
14 years in the case of boys.

Statistical constants for head circumfer-
ence, chest girth, mid upper arm circumfer-
ence and log of skinfold thickness at biceps
and triceps are given in table 2. It can be
seen that there is a continuous increment in
all these measurements with the advancing
age of both boys and girls. The table shows
that the mean values of head circumference
are slightly higher in boys than in girls at all
ages, except at the age of 11 to 12 years,
when the girls have higher mean values than
boys. The maximum growth velocity in girls
takes place at 12 years of age, whereas in
boys it occurs at the age of 14 years. With
respect to mid upper arm circumference, ta-
ble 2 shows that the mean values are higher
in girls than in boys at the age of 9, and it
continues to remain higher until 13 years of
age. Thereafter, it is higher in boys Gll the
terminal age group of 15 years. It can also be
noticed that the maximum gain in mid upper
arm circumference occurs at the age of 12 in
girls and 14 years in boys (Table 3). Similar
trend is observed with respect to chest girth.
Table 3 shows that the highest growth veloc-
ity in chest girth occurs at the age of 12 years
in girls and 14 years in boys.
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Table 2 : Mean values and standard deviations of log of skinfold thickness, head circumference, chest girth and
mid upper arm circumference of War Khasl boys and girds

Age and Head circum-  Chest girth Arm circumi- Log of skinfold thickness ar
Sex N ference ference Biceps Triceps

Mean  SD Mean SD _ Mean S Mean 5D Mean D

3 years :

Boys 25 48.16 1.39 4930 302 14.54 1.35 0.7242 00899 - 0.8954 00719
Girls 20 47327 136 4829 191 13.80 0.76 S0.7340 00645 09212 0.1139
4 years : '

Boys 21 4363 192 5046 328 15.20 1.48 06628 00934 08727 00755
Girls 20 4798 173 4966 323 14.75 098 06721 00755 08837 0.0607
5 years :

B-crr:l 2} 4897 .02 5270 437 15.84 1.75 06201 00719 08351  0.0828
Girls 19 4840 178 50.79 427 15.28 1.36 07076 0.019 0.9180  0.0720
& years :

Boys .~ 20 4937 205 5480 348 16.10 2.03 06345 0099 08573 00682
irls Il 4868 1.88 5334 587 15.63 1.45 06776 00792 08893 0.0792
7 years : :

Boys 20 4989 312 56.58  5.36 1644 11 06590 00682  OE669 00793
Giirls 23 49.08 233 5499 511 16.50 166 0.6955  0.0899 08998  0.0899
B years :

Boys 2 50,13 1.39 5594 438 16.86 1.63 06721 00864 08820 008564
Giirls 0 4968 303 57.87 317 16.97 1.93 07243 00969 09117 0.0934
9 years ©

Boys 20 5071 1.74 60.36 439 17.38 1.74 07093 00934 08976 0.0899
Girls 21 5041 1.74 5975 4.4 17.83 248 07582 00719 09370  0.0645
10 years :

Boys 21 51.16 1.84 61.75 512 17.97 1.80 07259 00106 09175 01004
Girls 20 50.86 1.74 60.83 336 1823 2.20 07482 00755 09325 0.1003
11 years : '

Hoys 23 51.62 1.92 63.08 529 18.67 2.15 0.7324 01106 04238 00935
Girls 24 51.78 1.93 63.26  4.45 19.05 1.64 07731 00828 09485 01072
12 years :

Boys I8 5196 225 6544 532 19.28 2.24 06920 00934 OEBET 00683
Giirls 16 5288 211 66.11  4.84 20.25 1.78 07760 00899 09513 O003R
13 years :

Hoys 15 5294 110 6832 432 20.29 2.11 07110 01004 09074 O0.0%6Y
Giirls 15 53.27 235 6825 436 20,89 242 08122 01038 09890 0.0969
14 years »

Baoys e 54.16 205 71.56 4.94 21.52 .28 07574 01139 09410 01038
Ciirls 14 53.64 1.72 7014 5.20 21.16 233 07903 00106 09647 01106
15 years : .

Hoys 19 5457 Ao 7198 525 22.14 2.62 07364 01038 09269 00106

Ciirls 15 5400 184 7137 5326 21.69 248 07980 00935 09745 01173
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Table 3 ¢ Absolute growth per year in respect of 10 body measurements of the War Khasi boys and girls

Age and  Weight  Height  Sining  Biscromial Riliee  Head cir-  Chest  Arm cir- Biceps Triceps
Sex height  dismeter digmeter  cumfe- girth  cumfe-

Fence rence
3 years :
Boys - - - -
Giirls - - - - - .
4 yeors ©
Roys ys .04 .02 1,34 043 047 .16 066 -0.0614 00227
Giirls L4 594 .36 1.32 .59 071 1.37 095  -0.0619 00375
5 years
Boys 203 6.06 2.00 Loz 0.92 034 224 064 00427 0.0376
Giirls 217 593 L9 0.76 (i%. 7} 0.42 113 .53 00355 0.0343
f years : .
Boys 1.94 520 179 1.11 0.63 (.40 .10 026 00144 00222
Girls 1.58 .12 1.90 096 0.55 0.28 1.55 0.35  -0.0300  -0.0287
T years
Boys 1.56 5.88 185 LR 1] .68 0.52 1.7% 034 00245 .00
(irls 1.82 399 1.58 0.92 046 .41 1.65 087 00179 L0105
B years :
Boys 1.56 5.10 248 058 [i%:4 0.24 136 042 00131 0.0151
(Firls 1.45 4.79 .24 084 154 [T 2.88 .47 00288 0119
9 years :
Roys 223 5.24 201 065 074 1L58 1.42 052 (L0372 0.0156
Ciirls 238 5.25 L.87 075 .84 [k 1.5 086 00339 0.0253
I years : .
Hoys 1.92 332 L.51 .52 IS 045 139 059 001686 00199
Girls 0% 5.88 241 1.02 1.0 045 1.0 040 -0.0100  -00045
11 years @
Boys 131 492 1.6& 1.04 4l 046 1.33 070 00065 00063
{iirls .24 6.151 296 1.13 115 .42 143 EZ 00249 0O, 1040
12 years ;
Boys 165 521 2.34 1.62 | .08 L34 136 el 0404 AF3ET
Giirls 160 f.63 3.25 1.62 1.72 L1y 1ES 120 L002Y 00048
I3 years : o
Boys 1.3l 5o 1493 .15 104 (IR LK 1O L0 0LOLET
Giirls .96 2.56 1.15 L. (L34 0,3 Z.14 64 00362 0a0a77
14 years :
Boys .00 T2 17 255 .51 1.22 124 123 00464 00336
Giirls 1.54 L.06& 103 1.13 .51 0.37 .59 027 -0.0219 00248
15 years :
Buys 123 124 .70 .13 LB 41 2.42 62 -00210  -0,014)
Girls 1.54 .96 0.0 .85 .44 036 1.23 053 00077 UREGEY
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With regard to skinfold thickness, table 2
shows that boys lose a considerable amount
of fat deposit at biceps from 4 to 5 years of
age. From 6 to 11 years, they begin to put-
ting on fat, but the loss of fat from 4 to §
years could not be recouped even for the next
four subsequent years. It is, however, ob-
served that a large deposit of fat at biceps
occurs at the age of 14 years. In the case of
girls, table 2 shows that there is a loss of fat
at 4 and 6 years of age. At 7 years of age,
there is a gain of fat at biceps, but it is not
equal to that amount lost at 4 and 6 years of
age. At 10 years, there is again a loss of fat,
but it is compensated in the next subseguent
year, and a large amount of fat accumulation
takes place at the age of 13.

The increment of fat per year is shown in
table 3 for both boys and girls. In boys, there
are two periods of fat accumulation at biceps,
one at the age of 9 and the other at the age
of 14 years. Similarly, there are two peak ve-
locities of fat accumulation in girls, one at
the age of 9 years and the other at the age of
13 years (Table 3).

The growth pattern of boys and girls with
respect to log of skinfold thickness at wriceps
is found to be similar to that with regard to
biceps skinfold thickness, In the case of boys,
a large deposit of fat at triceps is lost at 4
and 5 years and there is an increase in fat
accumulation at the age of 6 years and it con-
tinues to increase till the age of 11. It can
also be noticed that the loss of fat at 4 and
5 years of age is recouped until about the age
of 9 years. The loss in fat deposit is also
found to occur at the age of 12, Thereafter,
it starts increasing and reaches its peak at the
age of 14 years. In the case of girls, a con-
siderable amount of fat is lost at 4 and 6
years of age. In can be seen that the loss of
fat at 4 and 6 years is not compensated till
the age of 9 years. At 10 years of age, a lit-
tle amount of fat deposit is lost, and thereaf-
ter it starts increasing until about the age of

R. KHONGSDIER

i3 years, when a large quantity of fat deposit
takes place at triceps region.

The pattern of increment in fat deposit at
triceps is presented in table 3. It can be no-
ticed that the maximim gain in fat occurs at
the age of 14 years for boys and 13 years for
girls.
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