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Abstract

From a cross sectional study on height and weight of children from 6 to 14
years of age, percentile curves were drawn. This study was done in Bandung
during a period of 10 months in 1973. The subjects were obtained from 215
elementary schools and 17 Kindergartens and 65,809 pupils were 'measured.
Only 15,099 children were selected for this study based on their birthdates. The
10th, 30th, 50th, 70th and 90th percentiles, mean and standard deviations were
ralculated and plotted in graphs. Data within the range + and — 2 SD were
considered normal. Data in the category between + 2 SD and 90th percentile
were considered "'Tall or heavy”, between 30th and 70th percentiles ,,Average,,
and between 10th percentile and —2 SD “Short or light”. Data outside the li-
mits of = 2 SD were considered extremes. These graphs can be recommended
in following the growth of children transversally as well as longitudinally.
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The following median for height and weight has been achieved :

Age (years) 6 8 10 12 14
Weight of boys (kg) 17.71 19.53 23.23 27.09 32.39
Weight of gitls (kg) 17.72 19.56 23.71 29.14 36.14
Height of boys (cm) 108.62 116.33 124.27 132.07 139.82
Height of gitls (cm) 108.34 11558 - 125.11 135.25 143.54

Boys at the age of 6 to 8  years were taller and heavier than girls, while
after 8 years of age the contrary was true. The annual increments of height for
boys from 6 to 14 years were approximately 4 and for girls 4.5 cm.. The annual
increments of weight for boys from 6 to 11 years were less than 2 kg and from
11 to 14 years were more than 2 kg, while for girls from 6 to 9 years were less
than 2 kg and from 9 to 14 years were more than 2 kg.

Compared with the American standard the 90th and 50th percentiles of
height and weight of children in this study were respectively far below the 50th
and 10th percentiles of the American standard.

In respect to the possibility of secular shift, it is suggested to do such study
periodically, at least every 10 years.
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Introduction

Survey on height and weight measu-
rements of children is seldom done in
Indonesia either before or after World
War II. This kind of study in Indonesia
has been carried out by Zakaria (1956)
and Klerks (1956).

Meredith (1962) in his study among
children in USA found that girls of
1960 were taller by approximately 10 cm.
and heavier by more than 10 kg. as com-
pared with those in 1880. Studies in the
Netherlands conducted by Wieringen et
ai. (1968) in 1955 and 1965 revealed
that a secular shift had occurred in
children of elementary schools which
amounted to about 2 cm. in length and
1% kg. in weight.

This study has been done in 10 months
from March until December 1973. A
preliminary study was carried out by
Hartaman et al. (1971).

The city of Bandung has approxima-
tely 1,169,606 inhabitants, among whom
are 317,782 children (27.1%) of the age
groups of 5 — 14 years. There are 523
elementary schools either state or private.
Each school has a complete list of pupils
with dates of birth according to their
birth certificates.

The purpose of this study is to est-
ablish percentile curves of body height
and weight of school children between
6 — 14 years of age and to provide each
child with a personal chart in order to
be able to record his growth in height
and weight. These percentile curves are
not only important for the evaluation

of body height transversally but longitu-
dinally as well.

Material and methods

The subjects studied consisted of
65,809 pupils from 215 elementary
schools and 17 Kindergartens. Those
with physical defect were excluded and
only those having their birthday within
one month before or after the day of
measurement or six months later were in-
cluded, leaving only 15,099 children for
this study. By this criterion we could
count the years in full or halves.

The schools were chosen at random
in order to be able to complete the total
number of 500 children for each age
group.

The measurements were taken only
once, in the morning, noon or afternoon,
depending upon the time schedule of the
concerning schools, by 3 nurses who were
trained beforehand. To minimize the pos-
sibility of errors, the children were mea-
sured by the same nurse, supervised by
the second and the registration was done
by the third.

To measure the bodyweight a beam
scale was used which was sealed by the
Department of Mathematics of the Tech-
nological Institute in Bandung. Every
morning the scale was rechecked. The
child was weighted barefooted, standing
on the centre of the platform of the scale
with both hands hanging freely and wear-
ing minimal clothes. Reading was done
to 100 grams accuracy.

To determine height, a metric measu-
rer with an iron sliding headpiece fixed
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at the beam scale was used. The subject
stood barefooted on the platform of the
scale, facing forward with the measurer
behind him, the ends of the heels in
close contact with the rear edge of the
platform and opened ventrally 45°, Care
was taken to adjust the head to get the
Frankfurter line horizontally. Reading
was done to 12 cm. accuracy.

The procedure of calculating percen-
tiles, for example to obtain the 30th
percentile for weight of 8-year-old boys
(See table 1) was done as follows :

a) The data were tabulated in a fre-
quency distribution using 1 kg. inter-

vals. In this age group were 613 boys,
of whom the lightest was 14 kg. and
the heaviest was 30.700 kg. The num-
ber of class intetvals was 17.

b) The 30th petcentile was calculated as
follows: 30% of 613 equals to 183.9.
Frequencies were added from the lo-
west class mnterval to the nearest one,
but not exceding 183.9. Up to the
interval 17.00 — 17.99 kg. there we-
re 151 measures; this was 32.9 less
from 183.9. In the next interval there
were 98 measures.

1839 — 151
Pgo = 17.99 kg. + X1 kg, = 18.325 kg.
98
TABLE 1: Frequency distribution of 8-year-old boys.
No. Class i Cumulative
interval (kg) Frequency f

requency
1 14.00 — 14.99 3 3
2 15.00 — 15.99 18 21
3 16.00 — 16.99 44 65
4 17.00 — 17.99 86 151
5 18.00 — 18.99 98 249
6 19.00 — 19.99 107 356
7 20.00 — 20.99 105 461
8 21.00 — 21.99 60 521
9 22,00 — 22.99 37 558
10 23.00 — 23.99 24 582
11 2400 — 24,99 11 593
12 25.00 — 25.99 9 602
13 26.00 — 26.99 5 607
14 27.00 — 27.99 2 609
15 28.00 — 28.99 1 610
16 29.00 — 29.99 2 612
17 30.00 — 30.99 1 613
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From the calculated percentiles, curves = frequency
were drawn by way of free hand method. x = median
The data points were connected to each Annual increments of height and

other in such a way as to form a smooth
curve with the least possible deviation
from the calculated data (In graph 1 and
2 the data points are still shown).

The mean and standard deviation were
calculated as follows:

weight were calculated as follows, for
cxample to calculate the increment of
height of boys at 7 years of age.

The mean height at 6 years was 109.39
cm and at 8 was 116.47 cm so the an-
nual increment at 7 years of age =

Efx 116.47 — 109.39
M (mean) = = 3.55 cm.
Ef )
SD (standard deviation) =
(Efx)2 Results
Efx? — There were 65,809 children measured
Ef but in accordance to their birthdates only
15,099 children were included in the
Ef —1 study. Age distribution is shown in
E = sigma — number table 2.
TABLE 2: Age distribution of children included in the study.
Age (years) | Boys Girls
6 146 152
6% 228 239
7 386 324
7Y 423 478
8 613 544
8% 506 580
9 480 586
9% 563 636
10 557 600
10% 600 633
1 513 615
11% 547 583
12 481 493
12% 460 430
13 131 372
13% 300 247
14 206 147
[ 7440 | 7.659
| Total number | 15.099
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From the data collected, the 10th, and for girls in table 4. From these per-
30th, 50th, 70th and 90th percentiles centiles graphs were drawn, for boys in
were calculated. The results of the cal- graph 1 and for girls in graph 2.
culation for boys are shown in table 3

TABLE 3: Percentiles for height and weighy, boys.

HEIGHT (cm) WEIGHT (kg
Years

P10 P 30 P 50 P70 P90 P10 P30 P 50 P70 P90
104.52 | 106.50(108.62 | 111.38|115.12 6 15.15 | 16.58 | 17.71 | 18.83 20.63
104.29 | 107.98)110.62 | 113.47|117.14 612 1550 | 17.06 | 17.98 | 19.11 20.86
106.34 | 109.83(112.80 | 115.77|119.46 7 1605 | 1749 | 18.50 | 19.61 21.46
107.99 | 111.60(114.27 | 117.37|121.51 7% 16.67 | 17.97 | 19.30 | 20.53 2231
109.28 | 113.29(116.33 | 119.10(123.77 8 1691 | 18.33 | 19.53 | 20.69 22.92
111.60 | 115.69(118.14 | 121.45]|125.62 8% 17.73 | 1944 | 20.85 | 22.21 24.57
113.18 | 117.68(120.09 | 123.08|127.70 9 18.56 | 20.79 | 21,97 | 23.32 25.96
114.44 | 119.01]122.03 | 125.03|131.01 9% 18.98 | 20.77 | 22.21 | 23.82 26.69
116.16 | 120.84|124.27 | 127.49|132 16 10 19.70 | 2167 | 23.23 | 2494 | 27.34
11852 | 123.51]126.68 | 130.25[135.28 10%% 20.64 | 22.87 | 24.34 | 26.16 29.14
119.88 | 124.58(127.98 | 131.32]137.97 11 2127 | 23.20 | 2491 | 2697 30.37
121.97 | 126.48129.79 | 133.62|139.45 11 22,12 | 24.16 | 2591 | 27.94 | 32.00
124.05 | 128.50132.07 | 135.81|142.28 12 2294 | 2531 | 27.09 | 29.29 32.94
124.66 | 130.45|134.75 | 138.52|145.49 1212 23.37 | 25.80 | 28.11 | 30.53 35.55
126.67 | 132.50|136.40 | 141.09(147.05 13% 2476 | 2735 | 29.51 | 32.69 | 37.67
127.16 | 133.49(137.87 | 142.58(150.19 13 24.84 | 2744 | 30.76 | 34.17 | 4138
128.36 | 134.841139.82 | 144.01]151.17 14 25.59 | 29.36 | 32.39 | 3550 | 4247
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TABLE 4: Percentile for height and weight, girls.
HEIGHT (cm) l WEIGHT (kg
Years

P1o | P30 | P50 | P70 | P90 P10 on‘ PSO' P70 | P9
102.14 | 105.82]|108.34 | 110.63[115.36 6 1477 | 1622 | 17.02 | 17.86 | 20.39
10436 | 107.12[109.38 | 112.08[117.41 6% 15.32 | 16,50 | 17.57 | 18.55 | 20.46
10502 | 108.50(112.41 | 115.38(119.92 7 1597 | 17.31 | 1828 | 19.75 | 21.87
106.78 | 110.78|113.31 | 116.21]120.60 7% 1643 | 17.76 | 18.89 | 2013 | 22.13
109.09 | 113.08|115.58 | 118.76{123.92 8 16.81 | 1840 | 1956 | 2097 | 23.30
110.90 | 115.45[118.36 | 121.56(126.23 8%z 17.67 | 1937 [ 2059 | 22.00 | 24.60
112.74 | 116.94|120.24 | 123.78|129.24 9 18.40 | 20.20 | 21.60 | 23.02 25.87
11435 | 118.79|122.34 | 125.29]130.33 9% 18.84 | 20.67 | 22,08 | 23.66 | 26.73
11746 | 121.69125.11 | 128.46(134.43 10 2006 | 2199 | 23.71 | 2559 | 28.77
118.81 | 12345|127.03 | 130.89|136.48 10% | 2069 | 2266 | 24.71 | 26.44 | 30.55
121.20 | 126.16(129.74 | 134.04]|140.69 11 2160 | 24.13 | 2585 | 28.11 32.13
12378 | 12943]133.24 | 137.13|143.78 11% | 2257 | 2531 | 27.72 | 3058 | 35.60
126.04 | 130.89)135.25 | 139.86|144.84 12 2375 | 26.72 | 29.14 | 3219 | 37.58
127.00 | 133.58)138.06 | 141.84|147.50 12% | 2442 | 27.89 | 3096 | 33.79 | 39.30
130.19 | 135.82(140.07 | 143.59|148.63 13 2568 | 29.66 | 3269 | 36.03 | 40.84
131.39 | 136.68(140.80 | 144.54]|149.14 13% | 26.86 | 3053 | 34.11 | 37.79 | 4345
13349 | 139.16[143.54 | 147.87(152.97 14 27.73 | 32.88 | 36.14 | 3947 | 4471

In addition to this, mean and standard deviation were calculated and the re-
sults are shown in table 5.
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TABLE 5: Mean and standard deviation for height and weight.
BOYS GIRLS
HEIGHT WEIGHT 15 HEIGHT WEIGHT
Years

Mean S.D. Mean S.D. Mean S.D. Mean S.D.
109.37 4.84 17.94 2.14 6 108.61 5.18 17.35 2.15
110.97 5.08 18.18 2.07 6%% 110.03 5.24 17.82 2.27
112.81 5.08 18.73 2.18 7 11247 5.44 18.68 2.30
114.59 517 19.57 3.27 7% 113.60 5.24 19.20 2.56
116.47 6.41 19.70 257 8 116.17 5.77 19.95 2.79
118.55 5.73 21.05 290 82 118.61 6.15 20.98 2.89
120.45 5.82 22.06 3.70 9 120.62 6.33 21.86 2.89
122.34 654 | 2266 3.42 9% | 12228 6.24 22.56 3.45
124.25 6.60 23.44 3.12 10 125.55 6.64 24.20 3.74
126.90 6.91 24.78 3.63 10%% 127.43 6.95 25.05 3.99
128.51 7.17 2551 4.79 11 130.34 7.54 26.41 4.95
130.42 6.83 26.59 4.19 11% 133.46 7.71 28.35 5.63
132.58 7.19 27.72 4.31 12 13543 741 2991 5.28
134.82 7.97 28.76 5.57 12% 137.66 8.19 31.44 5.91
136.85 7.85 30.54 5.30 13 139.62 7.10 33.09 5.73
138.58 9.26 31.77 6.25 13% 140.18 7.70 34.50 6.47
139.85 8.98 33.01 6.06 14 143.19 8.34 36.62 6.61

Comparison between mean, standard
deviation and petcentiles are shown for
boys in graph 3 and for girls in graph 4.

Graphs 5 and 6 show channels for
height and weight of children who were
considered "Tall or heavy”, “Average”
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and “Short or light”, for boys in graph
5 and for girls in graph 6.

shown in table 6 and drawn for height
in graph 7 and for weight in graph 8.

Annual increments of height are
TABLE 6: Annudal increments for height and weight.
BOYS GIRLS
AGE
Height Weight Height Weight
(cm) (kg (cm) (kg)
- 6 =

7 . 3.55 0.88 R 3.7‘8_ 1.30 it

8 3.82 1.67 4,08 1.59

9 3.89 1.87 4.69 2.13

10 4.03 1.73 4.86 2.28

11 4.17 2.14 4.94 2.86

12 4.17 2.52 4.04 3.34

13 3.64 2.65 3.88 3.36

14

Discussion 6-7 and 13-14 years (Table 2). The

This cross sectional study processed
the results of measurement on height and
weight of 15,099 children from 215 ele-
mentary schools and 17 Kindergartens.
The aim to include 500 children in each
age group was not met for the age groups

reason for this was that the number of
Kindergartens included in this study was
too small while most of the children of
the age group 13-14 years have passed
the elementary school. As the data for
these age groups were considered inade-
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quate, the percentile curves for these age
groups were plotted as interrupted lines.

In this study children in the 90th per-
centile or above were considered “Tall
or heavy”, the middle 40% ”Average”
and those in the 10th percentile or below
»Short or light” according to Meredith
and Knott (1963). Data within the
range of + and — 2 Standard deviations
were considered normal, while those out-
side this range were considered extremes
according to Gunther (1927) and Huth
(1920).

Graphs 3 and 4 show that the mean
curves are a little above the median cur-
ves, which is in accordance with studies
in the Netherlands (Van Wieringen,
1968). This was probably because most
of the data distributed were skewed to
the right, which means that there were
short or light children than tall or heavy
ones.

Graph 7 and 8 show increments for
height and weight which were calculated
from the average of two-yearly incre-
ments. Studies in other countries used
intervals of % or 1 year. This was
not done in this study because the ranges
of the data were too wide and gave un-
satisfactory results. The reason for this
might be due to the great socio-econo-
mical fluctuations in the local society.
This could probably be avoided by in-
creasing the number of the subjects. The
annual increments of height for boys and
girls ot the ages of 6-14 years were about
4 and 4.5 cm. respectively. The annual
increments of weight for boys at the ages
of 6-11 years were less than 2 kg. and

above this age more than 2 kg., while an
increment of more than 2 kg. was re-
ached by girls at about 10 years of age.
The curves for w>eight increments show
growth spurt; for boys and girls respecti-
vely at the age of 10 and 9 years. This
is about in accordance with studies in
the Netherlands (Van Wieringen, 1968)
which showed growth spurts of weight
for gitls at the age of 9.5 and for boys
at 10 years.

Comparisons of the mean values for
both sexes are shown in table 5. The
mean height for boys at the ages of 6
and 8 years was respectively 0.76 and
0.30 cm. more than girls, on the contrary
at the ages of 10, 12 and 14 years girls

were respectively 1.30, 2.85 and 3.34
cm. Ligher than boys. Boys at the

age of 6 years were 0.59 kg. hea-
vier than girls, On the contrary at
the ages of 8, 10, 12 and 14 years,
girls were respectively 0.25, 0.76,
2.19 end 3.61 kg. heavier than boys.
In general, boys at the ages of 6 —
8 yeers were a little taller and hea-
vier than girls, but above this age the
opposite was true. Data from the Ne-
therlands showed that the boys at the
ages of 6-11 years were taller and heavier
than girls and at the ages of 11-14 years
the opposite was true.

Median values from other countries
such as USA (Nelson, W.E.: Textbook
of Pediatrics, 9th Ed. 1969), Netherlands
(Van Wieringen, 1968), England (Tan-
ner, 1965) and India (Gopalan, 1971)
are shown in tables 7, 8, 9 and 10. Ame-
rican and Dutch children had about the
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TABLE 7: Heigh* of boys from different countries
Present Nether- United Stat f
Countr Indi =y
y study ndia England lands America
Year 1973 1968 1965 1965 Nelson 9th Ed. 1969
Percentile P 50 P 50 P50 P50 P10 P50
6 yr. 108.62 108.5 114.6 117.8 1.2 117.5
7 yr. 112.80 113.9 1205 123.8 116.9 124'1
8 yr. 116.33 119.3 126.2 129.6 123.1 130.0
9 yr., 120.09 123.7 1316 134.8 128.3 135.5
10 yr 124.27 128.4 136.8 139.8 132.8 1403
11 yr, 127.98 133.4 1419 144.6 137.3 144.2
12 yr. 132.07 138.3 147.3 149.6 142.4 149.6
13 yr, 136.40 144.6 153.4 155.1 146.6 155.0
14 yr. 139.82 150.1 160.7 161.3 152.1 162.7
TABLE 8: Weight of boys from different countries
Present Nether United S
Country India England gther- Alisy Staey ot
study glan lands America
Year 1973 1968 1965 1965 Nelson 9th Ed. 1969
P 50 P50 P 50 P 50 P10 P 50
6 yr. 17.71 16.3 20.5 21.2 18.55 2191
7 yn 18.50 18.0 22.6 236 20.77 2454
8 yt. 19.53 19.7 25.0 26.2 23.22 27.26
gl i, 21.97 215 275 28.8 2554 20.94
10 yr. 23.23 23.5 30.3 314 2771 3261
11 yr. 24.91 25.9 33.6 345 30.07 35'20
12 yr. 27.09 285 37.7 379 32,66 33'28
13 yr. 2951 32.1 42,6 422 54.97 42'18
14 yr. 32.39 35.7 48.8 478 39.55 4881
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TABLE 9: Height of girls from different countries
Present Indi Eneland Nether- United States of
Country study néig nglan lands America
Year 1973 1968 1965 1965 Nelson 9th Ed. 1969
P50 P50 P50 P50 P10 P50
6 yr. 108.34 107.4 113.4 117.3 110.6 1159
7 yr. 112.41 112.8 119.3 1233 116.8 122.3
8 yr. 115.58 118.2 125.0 129.0 122.1 128.0
9 yr, 120.24 122.9 130.6 134.2 127.0 132.9
10 yr. 125.11 128.4 136.4 139.1 131.7 138.6
11 yr. 129.74 133.6 142.7 144.1 137.0 144.7
12 yr. 135.25 139.2 149.3 151.0 142.6 151.9
13 yr. 140.07 143.9 155.5 157.2 149.1 1571
14 yr. 143.54 1475 159.6 161.2 153.0 159.6
TABLE 10: Weight of girls from different countries
Present tndi Erieland Ncther- United States of
Country study ndig nglan lands America
Year 1973 1968 1965 1965 Nelson 9th Ed. 1969
P50 P50 P50 P50 P 10 P 50
6 yr, 17.02 16.0 20.4 20.8 17.96 21.09
7 yr. 18.28 17.6 22,6 23.2 20.19 23.68
8 yr. 12.56 194 25.1 25.8 22.04 26.35
9 yr. 21.60 213 27.7 285 23.86 28.94
10 yr. 2371 23.6 31.1 313 25.90 31.89
11 yr. 25.85 26.4 35.2 34.8 29.40 35.74
12 yr 29.14 29.8 40.5 39.7 31.52 39.74
13 yr 32.69 333 45.8 45.0 36.24 44 95
14 yr 36.14 36.8 51.0 49.8 41.28 49.17
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came median values for height and
weight. English children were somewhat
jower. The median height of Indian
children was about the same as found
in this study but their height for child-
ren over 7 years of age showed a greater
increment, so that at the age of 14 years
the Indian girls were approximately 4
cm. and boys 10 cm. taller than the
respective children in this study. Com-
pared with the American standard, the
boys in this study at the ages of 6 and
14 years were respectively 6 and 23 cm.
shorter and 4.2 and 16.4 kg. lighter,
while girls at the same ages were respecti-
vely 7.5 and 16 cm. shorter and 4 and
13 kg. lighter. As seen in graph 11 and
12, the 90th and 50 th percentiles of this
study lie respectively far below the 50th
and 10th percentiles of the American
standard. These differences might be due
to factors influencing growth such as
race, climate, food, socio-economical con-
ditions and methods of measurement.

It is said that the secular shift still
continues even in developed countries.
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Since improvement of health care in de-
veloping countries is progressing fastly,
the relevancy of growth charts must be
periodically revised.

This study cannot be compared with
Zakaria’s (1956) because he determined
the age of the subjects by guessing while
this study used the records from official
birth certificates, also the study of Klerks
(1953) cannot be taken for comparison
because the number of this subjects was
too small.
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MEDIAN VALUES FROM DIFFERENT COUNTRIES : BOYS
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