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Abstract

Data of the body surface is a necessary unit for the measuring of metabolism energy
and activity energy. _

And also, these data are referring to check the degree of retaining warmth of clothes,
to find the effect of heat insulation according to body surface, to calculate an average
temperature of skin, and to study the several fields of clothing. _

in measuring of body surface, it is actually impossible to measure a subject’s body
surface in each experiment,

As the experimental method, both gypsum method, by which the shape of body can
be copied as it is, and the weighing method from which planed body surface area can be
measured with consistant thickness of polyprophylene film as used.

In fact, every female subject feels uncomfortable t6 measure her body surface as a
naked body.

—385—



Therefore, it is providing a simple, accurate regressive equation with weight &height
as variable factors in this study.
This equation is $=117.02W + 77.31H — 3344.94
with average error : 0.1%, absoulute average error : 2.07%
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<Fig. 1> Body distribution line
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<Table 1> Residual analysis of estimated weight, height formula

Classificationy  Observer Formula I Average | Absollute | Range of
of formula error average error
(%) |error(%) (%)
Weight Meeh 123W2/3 19.7 19.7 13.0~26.8
formula Niya 1105 W2/3 7.6 7.6 1.6~14.0
S=KW2/3
Height Niya 98 H -2.8 4.2 —11.9~ 54
formula Lassabliere 0.92 H? 42.6 42.6 33.2~53.5
S=KH, KH*|{ Niya 0.63 H? -2.4 4.3 —8.8~ 5.1

S=KH?2] Lassabiere4] & 42.6%9 & o4 FH AU }H F & Yerl A9 Kie
733 Nivat] & —2.4%9] duloadd & Relx U},

(Table 2)& HMZFol UFE Folod FEE A UL Kot Foh= S=k/WHe A5 .
AAAN T AYAEarete) o 2 Aol Kawanami, Niya, Otani, Kobayashidll )3} K
gh-& 5.378, 5.40, 5.99, 6,01F ¢ A3 & 48 A2Age LAENAA Kglo] F4E 23
Hael A Jelue] 9 22 i R Ao} BEL 4.5%, 5.0%, 16.4%, 16.8%°]¢c},

(Table 3> Dubois AZANZFAN S=W=-Ht- Ko} 4 & A5 ¥3sA ¥R Kite F
33 A3 Choi, TakahiroA] 3} 2ol Kzt R N4+8 W3 % Ao2 Kgwh £33 & Takahiro,
Niya, Muratani?}2 Kzlel 4% 2438y 2 ddagdel A Jehta g K 2
248 W73 3 Choi, Takahiro?] Chio2]¢| TakahiroA Bt} @ xt# o] & A Jeha gl
a2} A YL ~1.4%, Ul 22 F 0.5%0°] ¢},

{Table 4> 23, % 71557 22 Miwa & Stoeltzner 2.8 8 A A&x 29 23
HiEol 23.2%5 viepin bouchard®) A, 217, AFolgd e A3y & oAy
T B2 vehtz i

(Table 5« 2 ARQAZA 9} 5218 AEAHZ o JUAAE Vel A2 FHRE 7H&
9, g g, dFgolzs F HIER A8 U], AF T 04013t FRES Holy

<Table 2> Residual analysis of estimated weight- height formula

Classification Chserver Formula Average | Absolute Range of
of formula error average error
(%6) | error(%) (%)

Weight-height Kawanami 5.378 VWH 4.5 4.5 0.7~ 9.3

formula Niya 540 VWH 5.0 5.0 1.2~ 9.7

S=k/WH Otani 599 VWH 16.4 16.4 12.2~21.7

Kobayashi| 6.01 WH 16.8 16.8 12.6~22.1




< Table 3> Residual analysis of estimated weight-height formuta

Classification Observer Formula Average | Absolute | Range of
of formula error average error
(%) |error(%) (%)
Weight-height { Dubois Wos x HO5 % 71,84 1.8 1.2  |—-2.9~ 59
formula Takahiro | WX HYSx 72 46 2.4 2.1 ~2.0~ 6.8
S=WexH*¥K | Niya Woazs x HO7% % 73,58 3.7 36 |—0.5~ 85
Muratani | WoBxH%x 75 05 5.7 57 1.5~10.6
Choi Wesol s o776 % 5g 02 -1.4 0.5 |—36~ 52
Takahiro | Wtz x HOT®Xx*74 49 2.5 21 [~-20~ 6.9

<Table 4> Residual analysis of estimated weight-height-bust, weight-height-hip
girth formula

Classification| Observer Formula Average |Absoulute| Range of
of formula error average error
(%) |error(%) (%)
Exceptional Miwa and 45335 WH B 23.2 23.2 14,7~29.7
Formula Stoeltzner sJWe H* - B®
From above | Bouchard | 0.48 CH + 6.44 W /C-+ 4.6 4.6 1.3~ 9.3
3.034 HYW/314

Aeko] 0.629) V= E VeI e} ANRE HE 2 SH U ASEY, sy,
FEoIEY T4 & YWEE Uehhn MEAE 09584 JBVE) S B0} AARE
AF R EAYEL 7MEEY, S5, IFo)S, AL 0.7~0.99 4BEE YR},
AT AFH FUESF 0892 FA yEtgos &4 71 0.75 sa S8} 0.60,
Bl EHZ0.71, A%°] 0.62, 217Fo] 0.810]c), BAEAUY L AL 0,628 9 stn
70149 & FREE UYElH A5 A= 0.929) & ABEE vehla ok

(Table 6)& 2} 2919 ARANHI AF 0 AFE 52 st 22408 BAYo|}, QA
FAMAM AFY A3E AN SYHSE2 3§ RS APQ0N AZNE 7AAT HF
4e A2 IRNE W) 78.31%4 V19 E&g e oy AR, Ao g a8 4L 90%e s
HFeo Jad AN 7922t 13.01% A vEhgey F - A . HEGY| -
HAF - AZ - AR - NEEY - SYEY - FPolga N M99 92.38%, 92.58%,
92.69%8 JYERA L Lol AF - 21789 A} 7)o go) 0.47% 7 7M7) W Foich,

o AR AEAH J1HgL ME Y A Hyz § R 38.2%E UER)
ALFANE NG &) R2.07%F HElN 0.1%) $F944 $243S Yeh) D lon 4
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<Table 3> Correlation coefficient of body surface area and measurements

Age Bust girth | Waist girth | Hip girth |Acromion width| Height | Weight

Part 401K 404% 401t 4018 404X, 4068
of body

Head 0.23 0.17 0.22 0.12 0.54 0.24
Ear-lobes 0.55 0.48 0.54 —-0.17 0.13 0.52
Face 0.06 0.10 0.02 0.29 0.35 0.11
Neck 0.26 0.19 0.30 0.36 0.38 0.35
Head & neck 0.31 0.24 0.30 0.27 0.62 0.36
Upper trunk 0.80 0.77 0.76 0.70 0.70 0.85
Lower trunk 0.62 0.49 0.61 0.21 0.39 0.71
Trunk . 0.87 0.78 0.83 0.59 0.68 0.95
Upper armpits 0.54 0.58 0.65 ~0,00 —={0.05 0.53
Lower armpits 0.74 0.65 0.59 0.64 0.72 0.79
Hands 0.69 0.77 0.67 0.51 0.73 0.77
Upper limbs 0.85 0.80 0.74 0.62 0.72 0.90
Thighs 0.77 0.70 0.76 0.49 0.73 0.90
Lower legs 0,57 0.52 .50 0.73 0.77 0.71
Feet 0.67 0.69 0.68 0.44 0.71 0.77
Lower limbs (.75 0.69 0.71 0.62 0.8 0.89
Totat 0.82 0.75 0.77 0.62 0.78 0.92

ABT 87.26%2 0.1% #o S Roln gk, SARAME 312 4 - a8, X7} 87.05%,
69.68%, 68.74%% JEMN AR ANEDHL 90.77%2 0.1% FTHA Foa4FgE 2o
3 ek A FERL 03.17% 2 B2 7198 eI Q1o 19 QAP AL 0.1%9]
2 A o AT 2.07%°]th

22 AT ASL EY W, 3 AREE A4S gsy 2o

S = 117.02W + 77.31H — 3344.94
{W=kg, H=cm)

Vg £

40t) o el MEAA Ak&A L FE37] Yl AEZF S ez RP3AT R3HA
AW YRS A o BHZH2 polyprophylene YES AHE-¢ HPP o2 AT
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<Table 6> Regression equation of 40 mrs age

Part of body Regression equation R?
Head ~B6x1.11+B5X7.69—350.77 30.00
Ear-lobes B6 X 0.59+B5 x0.32-+83.54 32.55
Face —B6x0.52+B5x2.02-+89.35 13.54
Neck B6 %0,88+B5 X 1.50+17.06 16.90
" Head & neck ~B6x0.14+B5X 10.88— 160.82 38.22
Upper trunk . B6 X 26.92-+B5x 15.62 —964.55 78.31%
Lower trunk B6X 20,21 —B5X 1.682+1343.10 50.92*
Trunk B6x47.13+B5% 13.94-378.55 92,07
Upper armpits B6 x61.25—B5x5,32+739.57 47.65*
Lower armpits B6x17.23+B5% 15.51 —1521.04 72.51™
Hands B6 X 4,07+B5x4.31 —192.32 70.67"
Upper limbs B6 X 27.56-+B5X 14.50—973.80 87.26"
Thighs B6 X 28.18--B5x 16,29 —1299.21 87.06"
Lower legs B6x10.03+B5x17.68— 1311.54 69,68
Feet | B6x4.27+B5x4.08—21.889 68.74°
Lower limbs | B6x42.48+B5x38.05—2588.87 90.77**
Total | B6X117.02+B5x77.37~3344.94 93,17

ool APUL £l A2y HEASAY AY AEAN T AL AN HFH
AR SYHFR g &7 & AEsk

g Ed8E oS 2ok

D A MEHA IS4 AFAL Meeh2loll 4] 19.7% 97 ¢ AN YIS
B o)3L g},

@ A@Ael S=KHA Niyadl& —28% AReH 42% BHLAATE BolH
S=KH?¢] Lassabierex 2197 ¥ A extgdwo] 42.6%2 A Hetgct 22y
KZte 0.92904 0.6302 4#3% Niyadle 238y —2.4%, AT 4.3%2
S=KH2| 4324 43 A g gpdla A

@ %A e) S=K/WHs} S=Ws - Hb- K29] 2.2 Dubois®] S=W+ - K2o] @3} #F
o] A vttt DuboisH 2] X4 L Kgh& 873 3 Takahiro, Niya, Muratani, Choi
A% Dubois] 2 v 23 w) e A4H7 2 o 2 - 27 A etz gkt

@ N3 AR FPYJF2 § AL S=]117.02W+77.31W—3344.944 2 7} @=
AFE-3ta 9l Duboisd .o} Al4FsE7d HRHY FPE 7122 e A ANEBE
Az o)A @} Fo| wiA) Vel Q= Duboise] 4 2] A 3 Kzk& W7A% Choi
Ao} AWF —1.4% R} I Vet
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