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Chompootaweep S, Sirisumpan S, Kodchakarn U, Ninlakarn T, Tangusaha
J, Teepitaksak B, Poomsuwan P, Dusitsin N. Bodyweight estimation of children
age 21 . 5 years old utilizing chest, arm circumferences and height. Chula Med
J. 1986 Nov; 30 (11) :1155-1162

In the first five years of life, normal and steady growth is an assuring
sign of a healthy child. Poor weight gain or weight loss resulting from mal-
nutrition or infectious diseases such as diarrhea may put the child’s health at
risk. Monitoring growth by checking the child’s progress regularly has been
regarded as a part of good health care. Studies in several countries confirm
that poor weight gain or weight loss are sensitive indicators enabling health
workers to identify children at risk. Charts of standard weight-for-age or weight-
for-height curves have been developed for growth monitoring purposes. However,
these charts are not yet widely and/or fully utilized due to the ubiquitous lack
in rural areas of weighing scales.

To alleviate this problem, particularly in rural areas, the investigators
have explored the possibility of taking simple anthropometric measurements,
i.e. chest & arm circumferences and height from which the body weight of a
child can be computed. A study of 463 children, 2:]? - 5 years of age at 3 kin-
dergartens in Bangkok revealed that the chest (at nipple line) & mid left arm
circumferences and height offer a high degree of correlation (R = 0.97) with
the body weight of the children. Consequently, ‘“Chulalongkorn Infant Weight
Approximation Chart’’ was mathematically designed from the obtained data
with which a child’s body weight can be computed with an error of + 0.7 kg.
when chest & midarm circumferences and height are known.
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Table 1. Characteristics of the study population
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ﬁW%ﬁméﬁﬂmq 21/2-5 §019)
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Least square
y = a + bx
Avue a uszezmaseniunu x fu
q@ﬁgﬁun@naﬂﬁ@ﬁmmu y
b uanuaie (stope) w6l
oy wrdmafoundanie x
Wasnutadly 1 wie 4w
Idangas
b = Zxy-(2x) (Zy)/n
Ix% -(Zx)¥*/n

a = y-bx
4
o
x = umFaneuasnydsdnTe
y = Jumdunavasdindiay
n = Juirwuagune

gt ansanduiut () durmldnngas
r = >xy - (2x) (Zy)/n
J{Ex2 -y {3y -(Ey)/n)

P
WanIIAnNkN
anmdnwil ledeyanndnety 21/2-
< o a v dl
5 U $1wm 463 118 dewdiiensned 1

Male Female Total
(n = 241) (n = 222) (n = 463)
Weight (W) 16.6 2.9 kg 159%2.5 kg 16.3+2.7 kg
Chest (C)* 53.4%3.5 cm 51.9%3.0 cm 52.71+3.4 cm
Arm (A)* * 16.7£1.7 cm 16.8+1.5 cm -16.8*%1.6 cm
Height * ¢H) 102.0+5.9 ¢m 100.7£5.2 cm 101.4%5.6 ¢cm
* Chest = Chest circumference

* * Arm = Arm circumference
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Table 2. Correlation matrix among variables
Chest Arm Height Weight
© (A) (H) W)
Chest (C) 1
Arm (A) 0.82 1
Height (H) 0.54 0.39 1
Weight (W) 0.90 0.83 0.74 1

AdFuls=Ans anduwug (Correlation
coefficient = r) sewadndndafuaay
§1730UBN ANNENTOUUTU UREFIUFIVDY
WY 0.90, 0.83 WA 0.74 ANAWL (91319

1 4

=t ' a o a 6
i 2) MAFNUTLANT (r) ’INITAWENAT T

() W = -22.13+0.73 C
Q) W = -7.23+1.40 A
() W = -20.16+0.36 H

A
War

b b

R? #a Coefficient of determination

DY

ﬁ']%ﬁméﬂvlﬁtﬁag”mwmnsauan 380210
souksw wiedmgadnaislaatimils lay
aumsnanosBaduass (Linear regression
equation) wannlud

r R® error
0.90 80.39% 1.21 kg
0.83 68.36% 1.53 kg
0.74 54.46% 1.84 kg

adNUIsAnSanduius (Correlation Coefficient)

error  #a ANUAMAIANeY (Standard error of estimate)

wazia i fisauenisaen, ANEITEL UL LLa:a"suﬁgwaaLﬁnmﬁﬂmwmmﬁuﬁuﬁ‘

Iufiu w35 Multiple regression analysis (fonauminanspfiafigadeis Stepwise aelé

4 W = -22.13+0.73C
(5) W = -31.65+0.57C+0.18H
(6) W = -30.04+0.33C+0.19H + 0.59A

R R? error
0.90 80.39% 1.21 kg
0.95 89.68% 0.88 kg
0.97 93.50% 0.70 kg

1@ R #a Multiple correlation coefficient.
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PNFUNIIA 6 W = -30.04 + 0.33 C
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AEUsmiialdn 91ARETITALDN TELUTY
unz®augled &9 Figure 1 910 Figure 1 §
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Figure 1 Nomogram for bodyweight estimation of infant age 2; - 5 years old utilizing
chest & arm circumferences and height.
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Figure 2 Chulalongkorn Infant Weight Approximation Chart
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