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< Abstraci>

The purpose of this study were to analyze the anthropometric data of feet of Korean women with aging,
to categorize the women’s foot shapes, and to compare the shoe size according to the foot shapes in order
to provide the basic information for more comfortable shoes. Subjects of this study were 181 women over
age 20. They were measured with the direct measurement method and the indirect measurement method.
26 iterns were measured from the right foot and 6 items were taken on foot outline. Factor analysis, cluster
analysis, analysis of variance, post-hoc test, and cross tabs were performed for statistical analysis of the data
by SPSS program.

There were significant differences in height items, breadth items, girth items, and angle items by subjects’
age. The older subjects’ feet were wide and thick with big deformity on toes. The arch height of the older ones
was low. This implicates that the degree of deformity on toes, the foot ratio, the foot girth, the foot breath and
the arch height as well as the foot length are needed to be considered in developing comfortable shoes.

Corresponding Author: Eunyoung Suk, Resrarch Institute of Clothing & Textile Science, Yonsei University, 134 Shinchon-dong, Serdaemoon-
ku, Seoul, 120-749, Korea Tel: 82-2-334-2256 Fax: 82-2-334-2256 E-mail: eysuk@yahoo.com
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Nine foot construction factors were extracted by the factor analysis of anthropometric measurements; foot
size factor, heel and instep factor, malleolus lateralis factor, malleolus medialis factor, foot shape factor, shape
of toes factor, heel height factor, big toe height factor, and intemal factor. On the basis of the cluster analysis,
three different foot shapes were categorized. Type 1 was large and wide foot with little deformity on little toe.
Type 2 was medium foot with deformation of big toe, and with the lowest arch height. Type 3 was small and

narrow foot with the highest arch height.

Distribution of shoe size according to the foot shape was analyzed. The ball of foot breath was of wide
distribution than the ball of foot girth. This implicates that girth items and breath items of the foot should be
enclosed for the same foot length in the shoe sizing system.

ZFH|0o{(Key Words): A1 ¢1ed Al (women), 27}ete] #3825 (degree of deformity on toes), 23 l(foot

shape), A%
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G2 | 24 09 | 23 10 | 25 10 | 24 09 | 27 10 | 224 10 ]0562
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Ol | 529B | 55 | 522B | 56 | 526B {57 | 532B | 57 | 563 A | 53 | 530 57 |0058
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< 6> LI R NSX HA AIRHE 24t (S): am, °)
L= 3 31 38 2 4 3 p#k
Bl 989 A 963 B 920 C 00007
Gl 2353 A 2305 B 248 C 0.000%%*
G2 2318 A 276 B N4 C 00007
B2 863 B 839 A 800 C 0.000%%*
g0l B3 975 A 94 B 913 C 0.000%*
- B4 706 A 662 B 654 B 0.000%#*
G4 3141 A 3016 B 262 C 0.000%%*
L1 2430 A 2346 B 2315 B 0.000%+*
D1 78 A 801 B 749 B 0,000
B5 636 A 606 B 573 C 0.000%**
L3 1303 B 1470 A 1260 B 00007
g ol G3 BB B 3713 A RWHB C 0.000%*
e L2 902 900 863 0019*
H7 555 A 45 B 532 A 0.000%+*
H4 470 A 434 B 459 AB 0.040*
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4. AlEE AOIX AEE2 ¢t ASAN 24 ¢ 7 Ak
42 9439 AdEEE= 26mmelAl 269mm At
AlEEo] Alo]2 A6 glojA AAAHY o) o] BE5o] 0. 779%7F A7mmelA 239mm
Hdiddo|, HWLEH, A 59 X & Alolol) &3l ASE uUeldth 8 19 24%e
3S AuEgkt @3AtA KS G 34069 49 235~230mmol &3 YOom, 437 29 286%%
A2E AT ALHAANN FIRAL Sl 7F 229~234mmeol] FEHo A, ¥ 39 308%=

(ISO 9407, JIS S 5037, KS G 3116)9] uwta} o=
Smm, HEHE 6mm, W= 2mm PR F
& T YAEHE I o {3 gE Y
Alo]Zo] X E AHHYHE 7~X 9),
A dA9 HuEZols 21lmmolA 260mm
Atololl B 5o} 9o MA 2l 86%7} 22lmmoil A
245mmel FFHel Aok /3 19 A4 231~
235mmell A 256~260mmell BEEF o] YoM 241~
245mm7t 71 Bol 48 19 382%2 ARET Y
8 29 AL 211~215mmoll A 251~255mm A}

H
ks

<H 7> Zsl 73d 320l 2
A #Y1 | ®¥2 | HY3 | AA
%7‘40] ) ) ar e s QL)
211~215 1 1 2
216~220 1 6
221~225 7 21 2
226~230 12 17 29
231~235 5 1 17 33
236~240 7 9 16 32
241~245 13 10 1 34
246~250 4 4 2 10
251~255 2 1 3
256~260 3 1 4
4 A 34 56 91 181
(188%) | (309%) | (503%) |(100.0%)

P =47020, df=18, p value=0000

ML, T8
23~28mmell £EH e AR Uebgth o
B E 82mmell A 115mm Abolel] EEHo| glom,
F3 1) 78 2) 7F 39 ¢Aolvh AA9 762%
7} 88mmel| A Pmm Apole] &3t Aoz vepgth
ol gellMst ol £¥ 19 Hj2dole 23lmm
ol A 260mm Alojoll B3 9l Om, 241~245mm
7t 718 Wet 382%E AA L A HAEEde
217mmoll A 269mm Apolel]l EXSY 91w, 294%

<E & W RS HHLSY 2%
T5d
ssan | FE1| FYz w2 | 2w
205~210 5 5
211~216 4 10 14
217~222 5 7 18 30
223~228 12 28 42
220~234 8 16 18 42
235~239 10 8 9 27
240~245 5 7 3 15
246~251 2 1 3
252~257 1 1
258~263 1 1
264~269 1 1
A A 34 56 91 181
(188%) | (309%) | (503%) |(100.0%)

A =45940, df=20, p value=0001



10

et

S2IX|: Mi412 62, 2003
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98~N 6 11 24 225mm7b 7HE Zol 231%71 o37ld &ate Aoz
100~101 2 8 4 14 et HidEde] 25 26mmolA 245mm At
102~103 3 2 1 6 oo RE3FT glom, 223~228mm7} 7+ @o}
104~105 3 1 4 308%° ©l2w. FEuiHE 82mmel A4 108mm A
106~107 2 2 ojoll E-E3IL o, 187%7} HU~%Bmmol &dhck
108~109 2 1 3 Hojdzdolok Aoiged, HoLdole Hth
110~111 1 1 He| FERE ABE AHE 10 11) HAS) 862%
112~113 0 7} @ o] 2ImmoA 245mm Akelo] B xs Q)
114~115 1 1 on, 779%7¢ HEH 217mmol A 239mm Apolol] B
A (188;;1) (30925) (5032:) (100308/01) E{S}lﬁu %71 W Sommel ] mm 21]
‘ ' : : o EXsx gle AR veuich wule 2
](2=75,361, df=30, p value=0000
< 10> FIHZ201 - FHLSH 2% (F9): mm, =)
ws 220 [211~215216~220 221 ~ 225|226~ 230 231 ~235|236~240| 241 ~ 245|246~ 250|251~ 255|251~ 255| A
206~210 2 2 1 5
211~216 1 8 1 4 14
217~222 3 4 7 8 4 4 30
223~228 9 10 8 6 7 2 2
220~234 1 2 7 9 10 8 2 2 1 2
235~239 1 1 1 2 5 3 10 3 1 27
240~ 245 2 1 4 4 3 15
246~ 251 2 1 3
252~257 1 1
258~ 263 1 1
264~ 269 1 1
A A 2 6 28 2 B 32 3 10 3 4 181

,22 =223837, df=90, p value=0000
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<G 11> ZIHR201 - =

[HEHH 23

(@9]: mm, %)
wn a2 201 |211~215 216~ 220|221 ~ 225|226~ 230|231 ~ 235 236~ 240|241 ~ 245|246 ~ 250| 251 ~ 255|251 ~ 255 ]
82~83 1 1 ' 2
84~85 2 1 1 4
86~87 1 2 2 4 1 10
88~89 2 5 1 2 4 1 15
90~91 4 5 9 3 1 2
92~93 5 7 4 1 3 2 2
%~% 1 1 6 4 5 5 7 1 1 31
9%~97 1 2 4 3 8 2 2 1 1 24
98~% 1 1 2 2 10 2 1 1 2
100~101 4 4 4 2 14
102~103 1 1 2 2 6
104~105 1 2 1 4
106~107 1 1 2
108~109 1 1 1 3
110~111 1 1
112~113 0
114~115 1 1
A 2 6 B | 29 | » | 2 [ x| 1w 3 1 | 1
F=172878, df=135, p value=0015
foll Wsl Bt Fg2 £2& 2o 2 dHolg 8 54 FEF2 ol B25F A Usikt o
A oFs T BUElE HEAAL TS A T U JAS PRI E Yo7t BEE 4ol
AHgY, ol AEe] Aozt Zojel wat B3 22 A2 vehhe Ao T # glon, dad
g F5 7RIS AR AR #AdE £ Are AAAge pAAR de A8 A
A7b g F AFE ddushs Aol & 4 Sl e vl iy Aztdr d®ol s
& 2ol migf izt WolAm, é%%ﬂ%-
SO X, GALTIER ARt ME Frert
v & A RSl B20) A4 Wikl el
Eo] Sle AS & & Ut ole AER A 2
£ groAE 204 o 49 ARHn=18D)9 £ ol 3t A Afe|=2 74 olsjo) et B
Sl date] AFASF 3 HASS dAst o ud], wrbee] MR, AFE 2 S¥E0E X
F 7k W2 2olE HlaL - EAsEen, 2dE gatefof ¥ AAEtE Aozt & & ok
A 2 2REHE Tk 738 5L AMEL 4R 49 & AEAI 7= HEE 293
T FEo wE A Ale]ze BXE AW BT o 27189, EEA # 2Tl vgEARE L0l
AFAZZN FAHA Aol g Bl & FoA GEEAREL], EEE 2 WL, 2F
Fo] FEL F2 T WAL & v v, § wAEClLY, FAZTL WEHLA T oA
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12 LHEPERRIX]: H413 6%, 2003

% 74 29lo] 2EHUT 0|8 WMHOZ 49 o 194244 GATSAS FHOR- B0lR
4ol 0 FUE FYSHE 23 Y fYoR 7 S{I%], 16(5), 637-645

AT §8 12 9 o7k b T2 Aol B BHSO96). frobel BHEe B AT(0-AF
on] Wzt WI WEEolE 7MY ¥ W, & Hol BE ¥ PURPAS FHoZ- B30
FEolt 379 RYLE AriEe] dFoz FEHSIK), 20(4), 59608,

slol Q= Adoldt @ 4 otk £ 25 Y 2 BRSO, fropel BRe] BB AFWD-HIR
717 2290 W, Bl BTE0I M 4g FHO2- BTARHS, 21(1), 144-154
2 #4802 AWl ABOE WFo] Hol  BHS(%Y). Lo AFRH S4) B A7 2
S0} WA $7\AES 7 2 Feelth 43 3 A, 3, 96-106.

o wel A7k b AT Aol glod, MiHls g8 94 A4T, AUE BAR@O). B
M FL ZTEOE ME B WE, ESElE 49 geel A% 3 A9F AT Cfselzt
570 A= Auols @ # 9 ZSHSIK|, 2(1), 73-86,

2o WHE VYT ABRY Alz HAS Wy, BAFO0). FHREY 5T
@ 712422 4 o449 % £ B2 Hojg 72, SIHST SEATA|, 1), 28329,
Aol, HupgEd, Humuule) BE QIS AN A8 $SP000). 00 Hel i 2 Fees
s}oﬂow olsjo] Hujwzols HAwEds 2x S HEE B4 24, SARST (1), BSL

£ 9 HUegolst ALuule) RIEE ANG 019509, FF YA LT ASH
CRH 1 HETL ¥ F0E Bl B 5 9 of €% Wy PR AIMHEASEX,
A S0, Ul TEA W BT SYe ¥ ), 4557,

ol YT Lol SR
Thekg weH s BUNE FEAAL T AAG
. A1e) Zolsk Aei el met Bed Ao F
7R7lE AR Alel2 fFcde A7 3
dulshe Holet ¥ 4 YUrk

d H@Ae] AF AFol Mgl F3H
\ong Asg dutssted] AFE 7ls)ok
M2y woh 2R Aol

ogH ul—ﬂ._a_fg] ttit‘s:iX%E /\ﬂZFE

Fo 9 LEes e wgY A
TAL2E HE Yrtok & Aol

S deblEd,

A 5 FA(196). HSSASHY,

S (19%a). He] FeEAE A%
194-BM AAA GRS FHLE-
&3|%|, 18(2), 211-220,

H2(1994b). 2o FeEHE 9

=]
s

—12—

HH3)(198). 7 4 ool ¥ Wesh pE
£ Aejel] &3 A7 QMRS G A A}
UEEEY

I TUETYI(1986). IF=FFUTH KS G 3405
TFFE TR

3= E 5 3)(1999). KS G 3116 *+F.

MEEA, MR, LBEFQ99%6). #hiz k2R
g koo, AASKESEENSER,
37(5), 41-47,

ISO (1991). ISO 9407 Shoes sizes-Mondopoint system
of sizing and marking.

Mikiki Kouch (1995). Analysis of foot shape variation
based on the medial axis of foot outline.
Ergonomics, 38(9), 1911-1920.

Mochimaru, M. and Kouchi, M. (1997). Automatic
calculation of the medial axis of foot autline and
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