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APPLICABILITY OF NCHS HEIGHT-FOR-AGE AND WEIGHT-FOR—AGE
REFERENCE VALUES TO SRI LANKAN SCHOOL CHILDREN

by
R. KanDIAH AND T. W. WIKRAMANAYAKE,
(Food and Nutrition Unit, University of Kelaniya).

SUMMARY. Hexghts-for-age' and wsights-for -age of children drawn from the uppsr socio-economic.

educational householdsin Sri Lanka have been compared with the corresponding NCHS reference
values.

Results indicate that the NCHS height-for-age reference values for children between 5 and 9
years of age are “attainable by Sri Lankan children, except at centiles above the 75th. The NCHS
waight-for-age reference values are well above the corresponding values for Sri Lankan children
between 10 and 18- yzars cf age. Betwszen 5 and 9 years of age, Sri Lankan girls are significantly

lighter than the NCHS population. There is no significant difference between weights of boys, 5 to 9
years, in the two populations.

The advisability of using NCHS reference values for weight-for-height for assessing the degree of
“wasting™ in Sri Lankan children is questioned.

INTRODUCTION

The WHO has recommended the international use of reference values for heights
and weights of children compiled by the National Center for Health Statistics (NCHS)
of the USA, and has laid down guidelines for the measurement of nutritional impact on
children (1). The NCHS reference data are a result of several years of work and combine

two reference populations, both of which were large and randomly selected from different
economic and ethnic groups in the USA.

A lively debate has been going on over the merits of such a éingle, international *

set of reference values versus those of a local standard. It isargued that values drawn
from large industrialised nations are not applicable to samples drawn from the third world
populations, because even the well-to-do groups of some developing countries grow well
below the Western reference populations (2). The suggestion is that the growth of such
well-to-do groups be viewed as the “‘attainable growth’’ of these populations (2).

Proponents of a single standard argue that young children of different ethnic
groups have essentially the same growth potential. If they do not achieve that potential.
it is because growth is depressed by environmental factors such as malnutrition (3).
Differences of weight and height among well-nourished children in different ethnic
groups are relatively small, in contrast to differences between children of different social
classes of the same ethnic group (4, 5). When selecting samples for local standards it is
difficult to ensure that samples of adequately nourished subjects drawn from less-developed
nations do not contain significant proportions of chronically undernourished individuals,
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because there is no constantly reliable method of defining the ill-nourished (6). Further,
for drawing up local standards, large representative and well-described samples have to
be studied, using standard techniques, and the cost and labour involved in such an exercise
will be very great (7). Another drawback is that the ‘‘attainable growth’’ might vary
with conditions, and local standards will have to be constantly revised as socio-economic
standards within a particular group improve or deteriorate.

There is no readily available solution to this disagreement.

Nicholls (8) found that boys attending Royal College, Colombo in' 1936 had a
height-distance curve that was almost identical with that of British boys. At that time
boys attending Royal College were drawn from the very high socio-economic-
educational status households. Their anthropometirc data could be taken as indicating
the- ““attainable growth’® for Sri Lankan boys of that decade.

The aim of the present study was to test the hypothesis that the heights-for-age
and weights -for-age of boys and girls from high socio-economic households in Sri Lanka
are similar to the NCHS reference values. Two schools, S. Thomas® College, Mt.Lavinia -
(STC) and S. Bridget’s Convent, Colombo (SBC) were selected for this purpose. It
was assumed that all children attending these two schools were of similar socio-economic
status. No attempt was made to exclude those of a lower socio-economic status who
were assisted with bursaries and scholarships.

MATERIALS AND METHODS

All children attending school on the day of the interview were included in the
study, a very few with obvious physical defects being excluded. Their dates of birth
were obtained from the class register and the age computed to the year of interview
" (namely, 1988).

Height was measured using a Holtain portable stadiometer measuring up to 2 m
with an accuracy of 0.1 cm. The child was measured barefooted, standing up straight
with head in the Frankfurt plane, and gentle upward pressure was applied under the
mastoid processes by the measurer after the head-piece had been brought into contact '
with the océiput. '

Weight was méasured on a portable platform beam balance (Baumann, Germany)
with non-detachable weights, weighing up to 100 kg with an accuracy of 0.1 kg. The
balance was checked at each weighing session using lead blocks of known weight.

Both instruments were checked for zero error before commencing each measuring
session, and at intervals during the session. All measurements were taken by trained
persons who were reading for the degree of M.Sc. Food and Nutrition, under the personal
supervision of one of us (T.W.W.). The observers were rotated from time to time to
reduce the effect of individual bias (I).
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The height-for-age and weight-for-age of each subject was estimated. Using a
Lotus 123 statistical computer packge arrays of heights-and weights-for age were obtained
and values for the 5th, 10th, 25th, 50th, 75th and 95th centiles picked out as the raw data.
This data was ‘“smoothed’ based on a correlation coefficient between 0.99 and 0.96:-
These centiles for heights and weights were compared with the corresponding NCHS
values.

Regression lines were drawn for the 25th, 50th and 75th centiles of heights-for-age
and weights-for-age for Sri Lankan children and the NCHS population. - The two re-
gression lines were compared. Where the computed values for variances, gradients'
and intercepts were less than the tabulated value at 999 confidence level for the 14.
observations in each centile, then it was considered that there is no statistically sngmﬁcant
- difference between Sri Lankan and NCHS populations. )

RESULTS
Tables 1, 2, 3 and 4 give the raw data for heights and weights for the children at

STC and SBC, and Tables 5, 6, 7 and 8 the smoothed data. Tables §, 6, 7 and 8 also
compare the 5th, 10th, 25th, 50th, 75th 90th and 95th centiles of heights-for-age of Sri-
Lankan children (smoothed data) with those of the NCHS population. In Table 9 are -
the computed values for variances, gradients and intercepts obtained in the comparison
of the regression lines of Sri Lankan children with the NCHS reference population,
for height-for-age and weight-for-age. The correlation coefficient for both populations
is 0.99 for all the centiles of heights and weights. The tabulated values were :

" variances 4.16, gradients 2.48 and intercepts 2.48.

Helght-l'or-age v . .

" The 25th centile lines for both populatxons coincide in age groups 5 to 9 for both
males and females (Tables 5 and 6). The NCHS values are slightly higher than the Sri
Lankan values thereafter, and reach a plateau between 17 and 18 years. On the other"
hand, the Sri Lankan males are still growing at 18 years, though shorter than the NCHS..
males at that age. The Sri Lankan females reach a height at 17 and 18 years greater than
the NCHS females and appear to be still growing at 18 years.

" Similarly, the 50th centiles for both males and females in the two populations
coincide between ages 5 to 10. The NCHS values are higher thereafter and reach a
plateau between 17 and 18 years. Sri Lankan males and females have overtaken the
NCHS population by the age of 17 and are continuing to grow at 18 years.

The 75th centiles for the two populations coincide between S and 10 years and
diverge thereafter, NCHS values remaining at a higher level than the Sri Lankan values.
There is no statistically significant difference between the two populations when
the 25th and the 50th centiles for height—for—age aré considered (Table 9), whereas the -
75th centile vales are marginally different, the NCHS values being slightly higher.
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TABLE 1. Height for age of males, 5—18 years at S. Thomas’ College, Mt. Lavinia. (raw data)

Age N Sth 10th_ 25th. 50th 75th 90th 95th
yrs. percentile | percentile | percentile | percentile | percentile | percentile percentile
05— .93 101.9 103.9 107.6 111.5 114.7 117.8 1194
06— 96 109.4 111.2 114.5 118.3 1229 1211 129.0
07— 93 116.4 117.2 120.2 124.5 128.0 132.0 134.0
08— 99 118.6 120.2 123.8 128.0 131.7 136.7 137.9
09— 96 1219 122.1 126.0 130.3 1329 136.3 139.2
10— 99 127.7 130.3 1334 | 1378 142.1 143.5 146.1
1n— | 98 130.1 134.6 1389 144.0 148.1 150.8 153.7
12— 99 | . 1357 131.7 142.7 147.5 1534 161.6 163.7
13— 103 136.8 139.8 1474 155.1 1594 1652 | 161.7
14— 104 145.2 1473 151.9 159.9 1654 168.9 1719
15— 95 150.7 155.5 157.1 160.9 167.9 171.5 1713.7
16— 102 159.6 162.9 161.9 1759 172.1 174.5 171.1
17— 106 160.4 166.4 164.7 174.8 175.5 178.2 179.6
18— 94 162.7 169.0 165.2 171.5 171.9 176.3 178.0

TABLE 2. Height for age of females, 5 — 18 years at S. Bridgets’ Convent, Colombo (raw data)

Age N = 5th 10th 25th. 50th 75th 90th 95th
p_ercentile percentile pel_'centlle percentile | percentile | percentile | percentile

yrs.
© 05— 84 102.9 103.5 107.6 111.4 1142 118.5 119.5
06— 89 | 109.8 105 | 1129 1163 | 190 122.8 1240
T o— 93 112.8 115.1 1184 | 1225 1264 129.4 131.3
" os— | 81| 17| 1196 123.7 121.9 132.2 135.1 145.0
09— 91 123.0 125.2 130.4 1345 | 1393 1434 150.6
TT— | s 1282 1302 | 1336 | 1398 144.1 148.4 152.4
1— | 81 1321 i34.9 1356 | 144.7 148.1 150.8 158.4
12— | 105 1324 | 1392 139.6 | 150.6 | 1545 157.0 152.6
- | 86 136.1 140.1 435 | 1480 | - 1566 155.7 160.7
14— | 102 1384 | 1419 150.8 1536 | 157.0 159.2 165.1
15— 94 141.3 147.1 151.0 | 1548 162.5 162.7 1642
16— 80 1472 149.6 153.2 160.2 163.6 162.9 1679
17— 84 | 1483 1513 152.8 158.0 162.7 164.7 167.9

18— 96 152.7 156.8 161.4 166.0 173.1 174.3 174.8
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TABLE 3. Weight for age of males, 5 — 18 years at ‘S. Thomas’ College, Mt. Lavinia (raw data)

Age | N 5th 10th 25th 50th |. 75th 90th 95th_
yrs.. percentile | percentile | percentile | percentile | percentile | percentile | percentile
05— 93 140 | 146 164 | 115 194 221 21
06— 96 16.0 164 17.8 19.3 21.2 26.0 8.5
o— | 9 18.0 191 | 203 | 221 25.0 30.9 24
08— | = 99 19.7 19.9 21.5 23.9 26.1 326 35.4
09— | 96 19.1 200 | 218 24.5 26.1 32.3 35.5
10— |99 2.5 24.0 26.1 28.6 334 | 381 39.6
11— 98 244 258 | 283 333 39.8 45.8 50.7
12— 99 25.5 26.7 26 | 345 39.0 498 59.1
13— | 103 26.6 29.5 316 40.6 418 52.0 53.2
— | 104 21.6 34.2 37.1 4.2 51.2 51.3 615
15— 95 319.] 352 370 | 431 49.8 59.6 70.0
16— | 102 359 | 39.0 402 41.0 52.3 62.3 170.9
17— | 106 4.0 445 | 485 51.5 56.1 66.8 1.6
18— | 94 44.0 46.0 480 | 526 583 | 615 79.7
TABLE 4. Weight for age of females, 5 — 10 years, at S. Bridgets’ Coﬁvent, Colombo (raw data)
Age N Sth 10th 25th . | 50th TSt 90th 95th
yrs. percentile | percentile | percentile| percentile | percentile | percentile | percentile
'_os—-, 84 | 139 14.6 16.1 174 19.2 22.1 230 .
06— | 8 | 156 164 175 | 190 209 24.0 262
01— 93 | 16.0 16.9 18.7 21.0 25.1 30.5 135
08— 87 | 19.1 20.2 24 25.0 28.7 33.8 313
09— 91 | 21.0 2.5 24.7 283 29.6 394 423
10— 84 | 225 23.2 26.6 29.6 34.1 40.9 412
1n— 87 | 257 21.2 30.1 334 38.0 4.5 52.1
12— | 105 | 265 28.5 32.1 31.5 43.6 519 55.6
13— 8 | 29.8 322 37.6 40.6 47.8 55.1 . 625
14— | 102 | 316 322 37.8 41.9 41.6 52.0 53.2
15— 94 | 352 35.8 39.9 44.9 49.8 53.9 78
16— 80 | 389 40.8 429 46.1 50.0 51.8 76.1
17— 84 | 351 38.5 45.5 50.3 50.8 59.8 619
18— 96 | 40.1 42.3 48.0 53.1 59.3 76.0 84.1

4



Table 5. Comparison of height for age of S. Thomas® College males of 5—18 years with corresponding NCHS reference values
(smoothed data)

Age 5th 10th 25th 50th 75th - 90th 95th
yrs. percentile percentile " percentile percentile percentile percentile percentile
Sample | NCHS | Sample | NCHS | Sample | NCHS | Sample| NCHS | Sample | NCHS | Sample | NCHS | Sample | NCHS
05— 101.9 | #1049 | 1039 | 106.7| 107.6| 109.6| 111.5| 113.1 | 114.7) 116.1 | 117.8 .118.7 119.4| 120.3
06— 1094 1104| 111.2] 112.3| 114.5| 115.3 | 118.3 | 119.0 | 121.1] 122.2| 127.1} 124.9| 129.0} 126.6
07— 1164 115.6 | 117.2| 117.6| 120.2| 120.6 ] 124.5{ 124.5| 126.2 | 127.8| 132.0}| 130.8| 134.0 | 132.7
08— 118.6 | 120.3} 120.2 | 122.7| 123:8| 125.7| 128.0| 129.6| 131.7| 133.2| 136.7 | 136.5| 137.9| 138.8
09— 1219 12531 122.1| 127.6| 126.0| 130.8| 1303} 134.8| 132.9| 138.8] 136.3| 142.4] 139.2| 1449
10— 127.7{ 130.1}] 130.3| 132.6] 133.4| 136.0| 137.8| 140.5| 142.1 | 144.6 | 143.5| 148.7| 146.1 | 151.5 .
11— 130.1 | 135.0( 134.6 | 137.7] 138.9| 141.5) 144.0| 146.4 | 148.1 | 151.1| 150.8| 155.6| 153.7| 158.5
12— 135.7] 140.2| 137.7| 143.0] 142.7] 147.4| 147.5] 153.0] 153.4| 158.2| 161.6| 163.2| 166.1 | 167.7
13— 136.8| 145.2| 139.8| 148.7| 147.4| 153.6( 155.1} 159.9] 159.3] 165.3] 165.2 | 170.5| 167.7( 173 .4
14— 145.4| 152.0] 1473 | 151.9| 151.9| 160.1| 159.8| 166.9| 165.4| 169.9| 168.9| 176.6 | 171.9| 1719.5
15— 150.71 1583 | 155.5} 161.2| 157.1| 166.2| 164.7| 1759 | 167.9| 176.3| 171.5 | 180.8} 173.7| 183.9
16— 159.6| 163.4] 161.3{ 166.1 ] 161.9| 170.6| 169.6 | 175.2| 172.1 ]| 179.5| 174.5 | 183.6| 177.1| 186.6
17— 160.4 | 165.3| 163.4| 168.5| 164.7| 172.4| 174.8| 176.7| 175.5| 181.0| 178.2| 185.0| 179.6| 187.6
18— 162.71 165.7 | 163.0 | 168.7 165.2 172‘.3 177.5] 176.8 176 .9 181.2 176.3 185.3 178.0 187.6

* NCHS vaiu&s are those for ages 5.5, 6.5 years, etc. except at 18 years when the value at 18.0 years ha; been taken for comparison.
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TABLE 6. Comparison of height for age of S Bridget's Convent females of 5—18 years with the eon'ospondmg NCHS reference

values (smoothed data)

Age 5th 10th 25th 50th 75th 90th 95th
yrs. percentile percentile percentile percentile percentile percentile percentile
Sample | NCHS |} Sample | NCHS ‘ Sample | NCHS | Sample ] NCHS | Sample | NCHS | Sample ]| NCHS | Sample | NCHS

05— 102 9l*103.9| 103.5{ 105.6| 107.6| 108.4| 111.4] 111.6| 114.2| 114.8| 118.5] 117.4| 119.5] 119.2
06— 109.8 - 109.2 { 110.5 116.0 | 1129 | 114.1 116 3] 117.67 1242} 1213 124.8| 124.2 125.0; 126.1
07— 112.8| 1144 115.1( 116.2| 118.4| 119.5| 122.5| 123 S| 1264 127.5| 129.4| 130.9] 131.3| 1329
08— | 177 119.5| 119.6| 121.3| 123.7| 124.9| 127.9| 1203 132.2| 133.6( 135.1| 137.4| 136.5| 139.6
09— 123.0 124.8] 125.2| 126.6 | 127.6| 130.6| 1345} 1352 139.3| 139.8| 143,4| 143.9| 140.5] 146.2
10— 128.2 | 130.4| 130.2| 132.5[ 133 6 136.7| 139.81 141.5| 144.1| 146.1 | 1444 1504 | 146.6| 152.8
11— 132.1 | 136.6 ‘1.34 9] 139.0| 140.8] 143.5| 144.7| 148.2| 148.1 | 152.6| 150.8) 156.9| 151.6 | 159.5
12— 1324 142.7] 139.2| 145.4) 144.7) 1501 | 149.3| 154.6) 1545 158.8| 151.3| 162.9| 152.6| 165.9
13— l§§ 1] 1472 140:1] 150.0| 1449 154.7| 150.6| 159.0| 156.6 | 163.2] 155.7| 167.3| 156.7 170.0
14— 138.4 |, 149.7| 1419 152.5 150.8| 156.8 | 153.6| 161.2| 157.0| 165.6| 159.2| 169.8| 160.9| 172.2
15— '141..3 1511 147.1| 153.6| 151.0| 157 S| 156 8| 162.7| 162.5| 166.7 | 162.7 | 170.9 | 165 A 173
16— 147.2| 152.2| 149.6) 154.6| 153.2| 158.2| 160.2| 162.7]| 163.6 | 167.1 | 162.9| 1711.2]| 164.2| 173.4
17— >l48 J1 1532 1513 1556 162.1 | 159.1( 168.1 | 1634 172.0| 167.5| 164.7] 171 .4] 167.9| 173.5
18— | 152 g 153.6 1 156.8 159.61 16421 159.61 170.3 | 163.71 1731 167.6) 174.3] 1711.6]| 1748 173.6

* NCHS values are those for ages 5.5, 6.5 years etc., except at 18 years when the value for 18.0 years has been taken for comparison.
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TABLE 7. Comparison of weight for age of S. Thomas’ College males of 5—18 years with the corresponding NCHS reference
values (smoothed data)

Age

Sth

10th

yrs. .percentile percentile perzcsetnhtile perf:%tnliile perz:setnl:ile petg:%ﬁ}ile pel?csetrllltile
Sample | NCHS | Sample | NCHS | Sample | NCHS | Sample NCHS Sample | NCHS | Sample | NCHS | Sample | NCHS
05— 14.0 16.0 14.6 16.3 16 .4 18.1 17.5 19.6 19.4 21.2 22.1 22.9 23.7 24.6
06— 16.0 . 177 16 .4 18.6 | 17.8 20.8 19.3 | 21.7 21.2 23.6 26.0 25.7 28.5 28.1
07— 18.0 19.5 19.1 20.4 20.3 22.0 22.1 24.0 25.0 26.3 30.9 29.1 32.4 32.7
08— 19.0 21.3 19.9 22.3 21.5 24.2 23.9 26 .6 26.1 29.6 32.6 33.2 5.4 36.9
09— 19.1 23.5 20.0 24.3 21.8 26.6 24.5 29.7° | 26.9 33.4 32.3 38.1 35.5 42.3
10— 22.5 25.5 | 24.0 26.7 26.1 29.5 | 28.6 33.3 334 37.9 38.1 43.6 39.6 48.3
11— 24.4 28.2 25.8 29.7 .28 .3 33.0 333 374 39.0 43.0 45.8 49 .6 50.7 54.7
12— 25.5 31.6 26.7 29.6 29.6 37.3 345 42.2 39.8 48.7 49.8 55.9 59.1 61.5
13— 26.6 35.8 29.5 38.0 32.5 42 .4 37.5 47.8 40.6 55.0 54.3 62.3 59.6 68.5
14— 27.7 40.6 34.2 43.3 37.0 43.0 44 .2 53.7 4.3 61.5 57.3 68.7 61.5. | 75.6
15— 319 | 455 35.2 48 .6 37.1 53.6 43.1 59.5 51.2 67.6 59.6 74.9 70.0 82.4
16— 35.9 49.6 39.0 53.3 40.2 | 58.3 47.0 64.3 52.3 72.4 62.3 80.8 70.9 88.5
17— 42.0 52.8 4.5 48.5 48.0 61.6 51.5 67.7 56.7 75.3 60.8 86.1 71.6 93.7
18— 4.0 53.9 46.0 57.8 43.5 62.6 52.6 88.6 58.3 76.0 67.5 88.4 | 7197 95.7

A} .
#* NCHS values are those for 5.5, 6.5 years, etc., except at 18 years when the value for 18.0 years has been taken for comparison. -

9
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TABLE 8. Comparison of weightforage of S.Bridget’s Conventfemalesof 518 years with the corremondlng NCHS values (smoothed data)

5th

10th

~ 50th

‘;‘f: percentile percentile perf:set:tile percentile pex?cs:tl:tile pe?gc::tile pcrgczxt;}t.i le

Sample NCHS Sample_: NCHS | Sample NCHS | Sample | NCHS | Sample | NCHS | Sample | NCHS | Sample | NCHS
05— 124 | *15.2 132 | 159 ) '13.9 17.0 | 14.6 18.5 16.1 20.3 22.1 2.4 22.6 24.1
06— 16.9 18.6 17.8 19.3 18.7 20.9 21.0 23.2 25.1 259 30.5 29.5 324 26
07— 16.9 18.6 17.8 19.3 18.7 20.9 21.0 23.2 25.1 25.9 30.5 29.5 324 | 32.6 E-‘
08— 19.1 20.6 20.2 21.6 21.5 23.7 24 .0 26.5 27.5 30.6 33.8 349 371.3 315 'c:é
09— | 213 | 23.0 | 22.5 | 242 | 247 | 269 | 28.3 | 304 | 20.6 | 349 | 39.4 | 406 | 423 | 438
10— . 23.5 25.7 24.8 271.3 26.6 30.5 29.6 kT ) 4.1 40.1 40.9 | "46.8 47.2 50.5 %
11— 25.7 28.8 272 ' 30.7 28.3 344 3.0 39.2 ‘ 38.1 45 .4 4.5 | 53.0 52.1 57.4 g
12— 27.9 32.3 29.3 34 .4 32.1 38.5 37.5 43.8 40.9 50.5 51.9 '58.8 57.0 64.1 Q
13— 30.1 359 32.2 38.2 37.6 42.6 40.6 |- 48.2 4.2 55.1 51.7 63.8 61».9 703 §
14— 324 9.4 34.1 41.8 37.8 46.2 42.6. | 52.1 46.7 58.8 52.0 67.9 66.8 | 75.5 . E
15— 4.7 42.3 35.8 | 44.7 399 | 49.1 44 .9 54.9 49.2 61 .4 539 70.9 71.8 9.5 %
16— 36.8 44 .2 40.8 46.5 42.9 50.7 46.1 56 .4 50.0 62.7 62.4 721 | 76.7 81.9 g
17— 39.0 45.0 4i .1 473 45.9 .51.3 50.3 56.7 57.6 62.8 66.0 72.3 81.6 82.6 E
18— 40.1 45.2 | 423 v 47.4 47.5 51.3 51.7 56 .6 59.3 62.7 76.0 72.2 | 84.1 82.4 g
' z

* NCHS values are those for 5.5, 6.5 years etc., except at .18 years when the value for 18.0 years has been taken for comperison.

Ly
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TABLE 9, The computed values for variances, gradients and intercepts obtained in the comparison
regression lines of Sri Lankan and NCHS populations (ages 5 — 18 years)

Centile Sex Computed Values
Variance | Gradient | Intercept

Height-for-age 25th Males 0.76 223 0.50
Females 0.23 0.11 1.20

50th Males 0.91 1.00 0.60

Females 0.64 0.55 0.20

75th Males 0.78 5.16 2.88

Females 0.68 0.40 2.50

Weight—for-age 25th Males 043 . 4.81 6.94
Females 0.24 444 5.72

50th Males 045 6.52 8.00

Females 0.49 5.72 2.49

75th | Males 0.92 5.64 7.88

Females 1.07 5.06 10.50

Correlation coefficients of Sri Lankan and NCHS populatlons are both 0.99. The number of
obseryations for each centile is 14.

~ For all centiles of height-for-age and weight-for-age the tabulated values are ;

variances 4,16, gradients 2.49, intercepts 2.48,

Weight-for-age

When children between 5 and 18 years of age are considered, at all three centiles
(the 25th, 50th and the 75th) and for both sexes, the NCHS populaton is heavier than
the Sri Lankan (Tables 7 and 8). The differences are marginal until the age of 10 or 11,
but the divergence thereafter is large. These differences are statistically significant,

The children between 5 and 9 years (inclusive) were compared with the NCHS
population. Table 10 shows the computed values for variances, gradients and intercepts
" obtained in the comparison of regression lines of Sri Lankan and NCHS populations.
There is no statistically significant difference between the  weights of Sri Lankan boys
and the -NCHS population, at the 25th, 50th and 75th centiles. However, for girls in the
same age groups, the NCHS population is significantly heavier than the Sri Lankan.

’
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TABLE 10. Computed values for variances, gradients and intercepts in the eolhparison of regression
" Yines for weights-for-age of Sri Lankans and NCHS population (ages 5 to 9, inclusive)

: ) - Computed values Statistical Significance
Centile | Sex |— - - -
Variances Gradients Intercepts| Variances Gradients Intercepts Sample
{ - vs NCHS

25th Males 1.50 1.65 | 0.20 - ns ns ns . ns

Females 1.61 1.16 4.62 ns ns . s s

50th Males 0.32 1.48 1.43 ns ns ~ons ns

Females | - 1.00 | 1.68 3.54 ns - ns s s

75th Males 1.03 1.50 2.04 ns ns ns ns

. Females | 0.83 '2._45 688 | ms ns /s s

ns—No statistically significant difference
s—Statistically significant difference
For all centiles and both sexes, the tabulated valués

- are ¢ variances 15.9, gradients 2.90 intercepts 2.82

DISCUSSION .,

In 1936 Nicholls compared the heights and weights of boys at Royal College,
Colombo (a fee-levying, state-aided, English-medium collegiate school at that fime) with
those in secondary schools (fee-levying, state-aided, English-medium) and with boys in
vernacular schools (non-fee-levying, fully state-aided, Sinhala/Tamil medium). The
height—distance curve for vernacular schools was the lowest, while the curve for Royal
College boys was well above that for secondary school children. “‘Although the degree
of growth varies greatly with the social status of the boys, yet the curves ran more or less
parallel, indicating that the type of growth is much the same for all classes.”” The curve
for Birtish boys is very different; ‘‘it starts for the age five far below the curves for Ceylon
boys and, passing diagonally upwards, it crosses the curves for the vernacular and secondary
school boys at the points for ages 7 to 10, respectively, to reach the curve for the Royal

" College boys at a point for the age of nineteen’’.  Similarly, for girls, the height distance
curve for secondary schools was above the vernacular school curve. *‘The British girls,
starting at the age of 5 below the Ceylon girls, have overtaken them at the age of 10 and
14 respectively, and continue to grow much taller than the Ceylon girls, who cease to
grow at the age of 16" (8).
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The children included in the present study are drawn from the same socio-eco
nomic-educational level as those who attended Royal College 52 years ago. Tables
5 and 6 indicate that the height-distance curves for Sri Lankan children compare very
favourably with those of the NCHS population for the age group :5to 9 years. The
curves diverge thereafter, the ' NCHS values being higher. At age 16/17 however the
Sri Lankan values are higher than the NCHS values, Because of this phenomenon,
for the 25th and 50th centiles, the difference between the two sets of values is not
significant when the entire age group 5 to 18 is considered (Table9).

On. the other hand the NCHS weight-for-age reference values for girls are well
above the corresponding values for Sri Lankan girls, both in the 5-9 year group as
well as in the 5 to 18 year range, The weights of Sri Lankan boys, however compare
well (Table 10) with the NCHS values between ages 5 to 9 years (both inclusive).
Adolescent boys, like the girls, are significantly lighter than their American counterparts.
The differences between the NCHS and Sri Lankan population is probably due to
difference in body composition, especially during and subsequent to the adolescent
spurt, differences most likely contributed to by body fat. Whether it is advisable for
Sri Lankan children to attain the body weight of the NCHS population is uncertain.

Balasuriya and Fernando (9) found that both Tamil and Sinhalese children attending
fee-levying schools in Jaffna and Kandy were taller and heavier than those attending
non-fee-levying state-aided schools in Nuwara Eliya. The heights and weights for Sri
Lankan children were below the 2.5 the centile of the NCHS values. Their population
was more heterogeneous and belonged to a lower socio-economic level than the children
included in the present study. Thereis also the effect of altitude to be considered. Those
born and bred in the Nuwara Eliya district (altitude above 1800 m) could be more stunted
than those at sea level.

Lucas, Samarasuriya and Fernando (10) have formulated centile charts for heights
and weights which they claim are more applicable to Sri Lankan children. Their
population was very heterogeneous and included several non-fee-levying, state-aided
schools, and their growth cannot be viewed as the ‘‘attainable growth’’ for Sri Lankan
children. Their 50th centiles of height-for-age is well below the values in Tables 5 and 6.
Further the measuring tchniques used by them fall far short of the standards required
by the WHO for a reference population.

The results of the present ‘study indicate that the NCHS height-for-age and
weight-for-age reference values for, the age group 5 to 9 years are “attainable’ by Sri
Lankan boys, except at centiles above the 75th. For girls, height-for-age NCHS
reference values are attainable between the ages Sto 9 years, but notthe weight-for-age
reference values.
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" If the height-for-age values for the two populations are similar and the weight-
for-age values for Sri Lankans diverge greatly from the NCHS values, it would be incorrect
to use the weight-for-height'NCHS reference values to assess the degree of ‘‘wasting’
in Sri Lankan school children under 10 years, especiallyin girls. In tropical climates one-
would expect.an individual to remain slim though tall and thus increase his body surface
area in order todissipate body heat. In colder cllmes the body would be more spherical
than cylindrical, to retain body heat.
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