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Abstract

The purpose of this study is providing a simple, relatively errorless body surface area calcu-
lation.

Subjects were 10 married women and 10 singles women whose age was 20 to 29 years old.

The Gypsum method has applied for the sampling of body surface. The Weight method has
been used to measure body surface by means of transferring gypsum shape on uniform plane
polypropylene films, In this study, compare analyzed errors between the traditional formulas for
measuring body surface area and measuring data in this experiment, More than all, it has been
to induce a regression equation for measuring body surface area, which is so simple to calculate
with less errors, with variable factors as weight and height.,

The results of this experiment as follows:

1. In the traditional formulas, weight formula was shown high average error:

Niya's height formula, which was modified X value as 0.62 in the height formula (§ = KH)
is shown lower average error than Lassabliere’s Height formula,

2, In the weight-height formula (S=K /W H ), it was shown high average error according to

the increasing of X value,
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Kawanami’s formula, which 5.378 as K value, was shown low average error both the singles

and the married women.

3. Dubois weight-height formula (S=W°+ H*- K} was shown low average error than the
weight, height, weight-height (S=K/WH) formula,

4. The regression equations with variable factors as weight and height are 156.74W 1-86.
05H - 660.25 (Single women) and 136.02W-1-90.57H —6241.32 (Married women) the average
error and absolute average error to the singles are 0.09%, 0.94% and respectively —0.13%,

1.16% for the married women,

Key words : Body surface area, Residual Analysis, Gypsum Method, Height-Weight For-

mula, Regression Equation,
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<Table 1>> Residual analysis of estimated formulas
Absolute
Classifi- Average average Range of
[7)
cation of Observer formula error (%) error(%) exror(%)
formula M| M, | M, | M, M, M,
Weight ~ |Meeh  |12.3w27 150 | 153|150 (153 | 11.1~220| 6.3~23.7
Fromula Niya 11.0507273 37| 45| 3.7} 45| 0.2~ 96| 1.1~106
Niva O8H 40 0.6 49| 4.7 |-3.0~11.1|—8.8~ 9.0
Height
Lassabliere |0.92H° 50.9 | 48.8|50.9 | 48.8 | 37.2~61.8| 33.6~67.1
Formula
Niya 0.63H? 54| 55| 34| 0.9{—-6.1~10.8/—85~14.5
Kawanami |5.378/WH 31| 23] 31| 25(-0.2~ 5.1|—1.2~ 57
Niya 5.40VWH 35{ 27| 35| 29| 0.2~ 55/—0.8~ 6.1
Otani 5.99VWH 14.9( 13.9| 14.9 | 13.9 | 11.2~17.1| 10.0~17.7
Kobayashi |6.01\/WH 1521 14.4(15.2 | 14.4 | 11.5~17.5]| 10.4~18.1
Dubois W1/3X HX25.81 12(—-02] 19| 1L.7!-1.6~ 48|—-37~ 24
Height- |1y p0is WS TS XT84 | 0.9 (—0.2f 15| 1.3|-2.1~ 36|21~ 2.3
Weight
£ Takahira (Wo®Sx %7246 | 1.7 07| 20| 1.3]|-1.3~ 45/ —1.2~ 3.2
Formula .. .
Niya W5 ¢ OS5 % 73 58 33| 22{ 33} 22| 0.2~ 61| 03~ 48
Muratani |W%%x ™S X 7505 54 43| 54| 43| 22~ 82 23~ 69
Choi WO S O 59.02 | 0.5 |—0.8| 14| 1.51-25~ 3.3|—-45~ 1.6
Takahira  |Wo% x 1874 49 L.81 0.7t 20| 1.3(—13~ 45/-1.2~ 3.2
Breitmann {0,0087(H+W)—»4 4.7 29| 47| 3.2 1.3~ 89|—1.1~ 5.6
. |Miwaand | 4.533sw - 5. B
Exceptional Stoeltzner —m—\/W‘—-!}‘ T 19.1 | 19.0{19.1 | 19.0 | 11.9~30.6] 5.9~31.2
Formula — : 17 | : c=
from 0.48CH+6.44 Yal
above Bouchard +3.03H \/ 3;;1;4 3.2 24| 32| 24 0.5~ 5.5 0.1~ 4.9

Single women=M,, Married women=M,, H=Height, W=Weight, B=Bust girth, C=Hip girth,
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<Table 2> Correlation coefficient of body surface area and measurements

Bust Waist Hip Acromion

Height Weight

girth girth girth width eigh 18
Part
artof A | i, vy [ My My [ M My [ My | M MM M
body
Head —0.20|—-0.25|—0.16|—0.45| 0.21|—0.08{—0.07| 0.18| 0.74| 0.46] 0.24] 0.13
Ear-Lobes —0.53] 0.50|—0.44[ 0.56{—0.42| 0.20| 0.02|—0.44| 0.04|—0.40|—0.34/—0.33
Face —0,00{—0.32|-0.00{—0.27| 0.03]—0.04| 0.32]—0.06;—0.02|—0.25; 0.06|—0.34
neck 0.14| 0.36( 0.13| 0.04] 0.51| 0.43| 0.36—0.36| 0.61| 0.27| 0.46{ 0.53
Head & Neck —0.22|—0.12|—0.18|—0.44| 0.23|—0.01{ 0.09| 0.26| 0.78] 0.42| 0.27] 0.05
Upper trunk 0.70| ©0.85| 0.85| 0.74] 0.78| 0.89|—0.21] 0©.05 0.10/—0.01) 0.88| 0.88
Lower trunk 0.00 0.61] 0.04] 0.56] 0.56{ 0.81| 0.05 0.60| 0.79} 0.26| 0.49 0.80
Trunk 0.60{ 0.81| 0.62| 0.72{ 0.81| 0.93{—0.13| 0.29] 0.44| 0.11| 0.85| 0.92
Upper armpits 0.42| 0.79{ 0.44| 0.83|—0.06| 0.54[—0.09| 0.67|—0.46|—0.40{ 0.17] 0.79
Lower armpits 0.54| 0,36 0.55] 0.36] 0.85 0.46| 0.34| 0.35! 0.44 0.495; 0.86| 0.52
Hands 0.42] 0.39] 037 031} 0.82[ 0.62| 0.45 0.47| 0.38| 0.28| 0.66| 0.48
Upper limbs 0.63| 0.57| 0.63] 0.32| 0.86| 0.65| 0.35| 0.41} 0.33] 0.34] 0.87] 0.71
Thighs 0.44| 0.44| 041] 0.31] 0.79) 0.73| 0.32| 0.42| 0.4} 0.4} 0.77| 0.59
Lower legs 0.29] 0.32{ 041| 0.18 0.71| 0.52—0.27| 0.30| 0.56| 0.40] 0.65 0.53
Feet 0.02|—0.01|—0.05!—0.29 0.35{ 0.22| 0.56( 0.30] 0.43| 0.41] 0©.31] 0.03
Lower limbs 0.38| 0.42| 0.40| 0.24| 0.81] 0.76| 0.17] 0.47| 0.55/ 0.52| 0.77| 0.63
Total 0.51| 0.66/ 0.53 0.48| 0.87] 0.87] 0.12| 0.42| 0.55| 0.34| 0.87| 0.84
Single women = M,, Married women = M,
<Table 3> Regression equation of in the single women
Part of body Regreesion eguation R2 (%) F
Head B6x21.45+B5x11.76—1197.71 57.62 4,76
Ear-Lobes B6x0.78+B5%0.19+80.81 12.41 0.50
Face — B6X0.32— 85X 0.16+369.04 0.05 0.02
Neck B6X0.19+B5X 1.74—25.48 51.83 3.37
Head & neck B6X3.17+ B5% 13.54—773.34 64.46 6.35"
Upper trunk B6x42,15— B5x(,61+792.02 76.71 11,52"
Lower trunk B6X 12,87+ BS X 24.03—2422.6% 77.56 12.10*
Trunk B6%55.02+ B5x23,42—1630.66 83.84 18.16**
Upper armpits B6x2.53— B5x5,54+980.37 26.68 1.27
Lower armpits B6x 28,90+ B5%12.32—1633.03 84.89 19.66**
Hands B6X6.65+B5%3.27—180.97 52.06 3.80

_282_
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< Table 3> Continued
Part of bedy Regreesion equatlon R2 (%) F
Upper Limbs BGX38 09+85><10 05—833.63 81,20 15.11**
Thight B6x35.48-+85%15.94—1424.14 69.30 7.90°
Lower legs B6Xx 20,20+ 85%17.07—1691.46 65.20 6.56°
Feet B6X3.79+B85x%6.02—248.01 J 25.20 1.18
Lower limbs B6 X 59,46+ 85X 39.03—3363.61 80.19 14.17*
Total B6 X% 155.74+ B5X 86.05—6601.25 L 95.56 75.32%
B6 = Weight, BS = Height
*0,05<P, * 0.01<P, *™ 0.00t<P

<Table 4> Regression equation of the married women
Part of body Regreesnon equatlon R2 (%) P
Head — B6x0.38+B5X%4.40—75.00 21.17 0.94
Ear-Lobes B6X0.39— B5x0.63+145.02 22.27 1.0
Face — B6X1.38— B5X1.34-+654.33 21.82 0.98
Neck B6x2.44+B85x1.85—111.53 42.10 2.54
Head & Neck B6Xx1.06+85%4.28+762.83 19.10 0.83
Upper Trunk B6x 41,80+ B85%8.91 —619.96 80.72 14.65%
Lower Trunk B6X27.59+B5%15.87—1914.27 80.34 14.87
Trunk 86X69 39+BS>< 24.78—2534.23 92.13 40,97
Upper armpits BGxS 14 B5x2.17+302.15 68.51 7.61°
Lower armpits B6x13.09+85%15,07—1176.17 61.95 5.70°
Hands B6x4.73+B85%3.81—141.03 37.26 2.08
Upper Limbs B6X 22,96+ B5%16.79—1015,06 72.68 9.31*
Thight B6X26.75+ B5 X 25.05—2490.63 62.57 5.85°
Lower Legs B6 X 14,861 85%44.71 —1073.66 83.27 3.99
Feet B6X1.00+ B5X4.86—109.44 17.61 0.7
Lower Limbs B6X42.611+85% 44 71— 3454 86 82.72 16.75"
Total B6 X 136.02-+85x90.57— 6241 32 95.52 74.57°"
6 = Weight, 85 = Height
*0.05<P, * 0.01<P, ** 0.001<P
B2 719 EA G AZSAR AN A %, 3zlsd 39.88%, N 30.73%, AR Iv|

£ 4 S=ax'tKel e RFE FUAFE 5o
28] 7)ol o) 78.31%2 MY = v}
Bty dgel sas

FeAe

62.12%, 7t&Ew 47.28
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<Table 5> New surface area regression equation

Classification Ag R I Average Absolute | Range of
orm
of formula © rrua error(%)} | error(%) | error(%)
20’s
single | 156.74W+86.05H—6601.25 0.09 0.94 —~2.3~1.7
S= aW+bH—-K women
20's
married | 136.02W+90.57H —6241.32 -0.13 116 —2.4~22
women

2%E F N9 AL E A2 A& E o) 5 2
E 4FM 73 =3 e EYas(AF,
A%, 7teEd, delEd, 99l 549, A% v
u)olA Aol e A% 92.60%2 7|99
A7t Ao} A 3t) o Bl

{Table 3, 4>¢ll4] VERd v} Fo] §F2 A
A& BFIH A Jadge) ulE G2l
3% 95.56%, 71& oA A% 95.52% 2 g
wten 29 o2 B4 Ase (Table 559 2
.

L3 PFe oE g4 3% 0.00%019 1|
E oG4 A -013%=A AY) AEAHY
Az 4o 23} YFo| ¥ Duboise] S=W
- HO% . 71844 B} @] el ong A Ast7]
oz 72+ad AAL 7k Q) (Table 6)2
A2 NEAFH 2 o3 32d AFHY o
1=

N4 % M

HEHH L Q{3 Wopr]z} o RopilA &
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ZA 7)o e o2& EMY ol Wol B S
o] Zt@&tA A AE A& 4ol A7so] 3
O. 84 32 {532 Y A2 42 Dubois]
AF, AFAelt, 2 {FAL Yoz A
28 o] ojyr g B A7 E §IAL
Aoz Bt 7HE3) Ao & A2 4L F
Z3 AL EPASR 5 AL =289
. £25 0] §=156.74W +86.05H — 6601.25
(PEAQAR), S=136.02W+90.57H—6241.32(7}
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