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Table 1. Characteristics of Subjects
FP.A Flat Normal
F.1 Slender Standard Broad Slender Standard Broad
ubject
A B C D EF G H I J K L M N O P Q@ R
Ttem
Foot length(cn) | 24.2022.7024.50 | 22.9023.0023.50 | 21.7021.5021.50 | 22.3024.1021.80 | 22.4023.8023.20 | 22.5021.7022.70
Foot width(em) 9.40 9.1010.00 | 9.60 9.5010.10 | 10.30 9.8010.00 8.50 9.40 9.40 | 9.5010.10 9.80 | 10.2010.2010.30
F. 1(%) 38.8440.0940.00 | 41.9241.3042.55 | 47.4715.5846.5] | 38.1239.0037.90 | 42.4142.4442.24 | 45.3347.00 15.18
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Table 2. Oneway table for Circumference

Item |Circurnference

Circumference

Circumnference

Circumference | Circumference | Circurnference

Type | 5.34 6.06 9.41

1 il il v v Vi
InOut Total | InOut Total | InQut Total | InQut Total (Instep Sole Ankle In Qut
Foot - ok ek PR - RS- *
2.86 7.38 25.53 | 2.87 5.21 8.94 { 447 6.16 7.33 .36 112 .82 2.18 4.48

*P<005 TP<.01

== P< 001
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Table 3. Oneway Table for Surface Area

’_Surface Inside Shell Outside Shell

Area 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Foot * *

Type b1 51 .19 42 12 41 .34 475 32 41 49 39 418 1.63

o4, op. cit, 45~52,
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Table 4. t-test Table for Circumference
(Comparison of Flat, Normal F.P.A.) (unit : 25)
F.L Slender Standard Broad
X F.P.A Flat Norrnal t- Flat Normal t- Flat Normal t-
Circumference| X S.D. X S.D |value| X S$D. | X S.D. [value ¥ sD.| X 8D |value
I [ Inside 4175 2.18 | 42.68 1.85] —.56| 43.64 2.01 | 47.55 2.57 [~2.07| 45.75 1.43 47.85 1.08 [-1.98
Outside | 52.95 .33| 50.49 2.82| 1.50| 54.74 1.24 | 53.33 .76 | 1.68| 58.39 1.41 57.16 3.59| .55
Total 0470 2.21 | 93.18 1.66| .95| 98.38 3.25| 99.02 1.63| —.31|104.14 1.72 105.00 4.50 | —.31
I | Inside 1130 3.74 | 40.53 3.48| .29| 12.49 1.90| 47.83 5.60 |—1.36| 46.83 .28 | 47.55 2.88 —.43
Outside | 50.77 2.67| 49.22 2.34| 76| 54.46 .50| 54.03 .88| .73| 58.84 .93 57.01 4.21| .74
Total G217 2.61 | 89.74 1.37 | 1.42| 96.95 2.31 | 98.86 .86 |—1.34/105.41 .29/104.24 3621 .56
[l | Inside 58.17 3.38 | 58.91 2.79| —.29] 59.95 1.22| 61.51 1.78 —1.75| 63.06 1.17 | 63.70 2.5¢| —.40
Outside | 61.33 3.12| 60.68 .45| .35 63.69 1.26| 63.67 1.75| .20| €5. 06 3.59 | 69.18 2.12(—1.71
Total 119.5]1 1.42 |119.59 2.04 | —.04|123.63 2.46 [125.18 3.52 | —.63/128.13 4.70 132.88 1.57 —1.66
[V | Inside 48.35 2.69 | 48.28 1.03| .04| 50.28 2.52| 50.73 1.73 | —.26| 53.79 .55| 53.09 1.91 .61
Outside | 50.63 2.70| 50.18 1.31| .26| 53.89 1.93| 54.18 .92} —.24} 55.17 3.14 57.70 .40—1.39
Total 08.08 143 ] 98.46 .46| .20{104.17 4.43 |104.92 2.65| —.25/108.63 3.05 ) 110.80 2.24| —.99
T Instep 6405 466 | 64.10 1.50| —.02] €5.27 1.17| 65.30 1.13 | —.03} 65.38 1.87 | 66.25 2.40 —.50
Sole 99.81 1.79 | 99.03 1.67| .55[102.92 4.14|101.45 .70 .61|100.92 2.03}101.80 1.96] —.54
Ankle 19.60 0.66 | 21.08 1.72 |- 1.40| 19.90 1.39 | 20.04 44| —.17| 20.72 2.23 | 21.37 .76 —.48
V | tnside  {116.53 2.36 [115.23 2.90| .60|116.99 1.93|117.56 1.70 | —.38120.10 2.01 119.11 1.15| —.74
Outside |110.60 3.22|110.15 1.48 | .22[113.26 1.75115.85 .47 |~2.47 114.22 4.50 |117.94 .56 |- 1.42
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Table 5. t-test Table for Surface Area
(Comparisen of Flat, Normal F.P.A) (unit : %)
F.I Slender Standard Broad
F.P.A Flat Normal t- Flat Normal t- Flat Normal t-
Surface | _— — value | — — value | _ —_ value
X SD.| X 8D X SD | X 8D X 5D | X S0
Area
1 6.50 .42 [ 590 41 | L75]6.02 .56 | 6.42 .31 [—~1.09| 6.39 .67 | 6.20 .70 34
2 661 .87 | 6.661.37 | —.06|6.43 .93 | 734 .35 |-157)6.8 .80 {719 .34 | —.68
3 673 .10 | 729 98 | -.98|6.83 .75 | 6.99 .20 | —.35| 7.00 .18 | 7.01 1.35 | —.02
4 571 .22 | 621 110 | —.77| 590 .89 | 5.94 .50 | —.07 -6.00 .60 | 649 .71 | —-.92
5 7.82 .68 | 7.53 .31 66| 7.78 1.19 | 7.55 .28 32| 7.83 131 | 7.47 57 43
6 833118 | 7.84 1.41 461813 .66 | 7.69 .30 | 1.05)7.63. .86 |7.42 57| .35
7 590 90 | 638 .66 [ —.76) 570 .69 | 583 .26 ) —.32[ 593 .74 | 595 .75 | —.03
8 804 07 752 .24 | 3.60| 891 .50 | 8.44 .17 | 1.55( 845 .57 | 845 .42 .01
744 79|73 51 A7 (746 84 | 769 42 | —.44 | 7.2¢4 .18 | 7.17 .41 .30
10 873 41 [9.17 151 | —.48| 895 .34 | 852 .54 | 118839 1.52]925 .42 | —.94
11 6.08 .38 |6.16 1.09| —.12| 5.87 1.18 | 5.27 .58 .78 6.09 .62 | 616 .92 | —.11
12 843 93 1933 1.48| —.98| 9.39 1.78 | 8.65 .61 .68 | 8.83 .97 | 8.42 1.01 .51
13 7.33 .61 | 648 .62 | 1.68| 7.78 .47 | 6.89 .38 | 2.58 | 6.66 .07 | 6.43 31 | 1.26
*
14 6.22 .81 | 616 .62 1) 524 .50 ) 6.78 .20 ~4.98 | 5.88 1.23 | 6.40 .39 | —.70

*P< 05
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Table 6. ANOVA Table for Circurnference

(Comparison of Slender, Standard, Broard F.P.A.) (unit : 2%)
F.P.A Flat Normal
F.I | Slender Standard Broad F- Slender Standard Broad F-

Circumference| X S.D. X S.D. X S.D. |vale| X S.D. X S.D X 8D |value

I | Inside 41.75 2.18 | 43.64 2.01 | 45.75 1.48 | 3.29| 42.68 1.85( 47.55 2.57  47.85 1.08 6.75
(Duncan) | (a) (a/b) (b) (a) (h) (b)

Qutside 52.95 .33 54.74 1.24 | 58.39 1.41 19.6.7 50.49 2.82 153.33 .76 57.16 3.59 | 4.71
(Duncan) | (a) (a) (b) (a) (2 /b) (b}
Total 94.70 2.21 | 98.38 3.25(104.14 1.72 11.(323 93.18 1.66 | 99.02 1.63 {105.00 4.50 12_2“6
(Duncan) | (a) (a) (b) (a) (b) (c)

i1 | Inside 41.39 3.74 | 42.49 1.90| 46.83 28 4.21| 40.53 3.48 1 47.83 5.60 | 47.55 2.88 2.97

(Duncan) | (a) (a/b) (b)
Outside | 50.77 2.67 | 5446 50| 58.84 .93| 17.84| 49.22 2.34 [54.03 .88 | 57.01 4.21| 581
{Duncan) | (a) (a) (¢c) (a) (a/b) (b)
Total 92.17 2.61 | 96.95 2.31 |105.41 .29 33.3 89.74 1.37 | 98.86 .86 [104.24 3.62 30.:/'7
(Duncan) | (a) (b) (c) (a) (b) (c)

I | Inside 58,17 3.38 | 59.95 1.22 | 63.06 1.17| 3.86| 58.9 12.79| 61.51 1.78 | 63.70 2,54 | 2.99

(Duncan) | (a) (a/b) (b)
Qutside 61.33 3.12 | 63.69 1.26 | 65.06 3.59 1.33] 60.68 .45(63.67 1.75 69.18 2.12 21.5‘;;'
(Duncan) (a) {(a) (b)
Total 119.51 1.421123.63 2.46 [128.13 4.70 5.5é 119.59 2.94 | 125.18 3.52 | 132.88 1.57 17.65
(Duncan) | (a) (a/b) (b (a) (b) (c)

IV | Inside 48.35 2.69 | 50.28 252 | 53.79 .55 4.94| 48.28 1.03| 50.73 1.73| 53.09 1.91 6.75

(Duncan) | (a) {a/b) (b) (a) (a/b) (h)
Outside 50.63 2.70 | 53.89 1.93} 55.17 3,14 | 2.37| 50.18 1.31 |54.18 .92 57.70 .40 46.%3
(Duncan) (a) (b) (c)
Total 98.98 4.43 1104.17 4.43 | 108.63 3.05 4.32| 98.46 .46]104.92 2.65 | 110.80 2.24 | 28.05
(Duncan) | (a) {a/b) (b) (a) (b) (c)

V | Instep 64.05 4.66 | 65,27 1.17| 65.38 1.87 18| 64.10 1.50| 65.30 1.13| 66.25 2.40 | 1.13
Sole 99.81 1.79 {102.92 4.14 [100.92 2.03 91| 99.03 1.67 |101.45 .70 ]101.80 1.96 2.86
Arnkle 1960 0.66 | 19.90 1.39 | 20.72 2.23 417 21,08 1.72 | 20.04 .44} 21.37 .76 1.18

VI | Inside 116.53 2.36 [ 116.99 1,93 |120.10 2.01 2.54(115.23 2.90 [117.56 1.70 [119.11 1.15 2.74
Outside 110.60 3.22 | 113.26 1.75 |114.22 4.50 .94 110.15 1.48 | 11585 .47 {117.94 .56 53.52
(Duncan) (a) {(b) (c)

*P< 05 *P<.01 ™ P<.001
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Table 7. ANOVA Table for Surface Area

(Comparison of Slender, Standard, Board F.l.) (unit = %)
F.P.A Flat Normal
\ FI. | Slender Standard Broad F- Slender Standard Broad F-
Surface Area | X SD. | X SD. | X SD. |value| X SD. | X $D. | X SD. |value
1 6.50 .42 | 6.02 .56 | 6.39 .67 .60} 5.90 .41 | 642 .31 | 6.20 .70 .81
2 661 .87 | 6.43 .93 | 6.85 .80 18| 6.66 1.37 | 7.34 .35 | 7.19 .34 .93
3 6.73 .10 | 6.83 .75 | 7.00 .18 26 7.29 .98 | 6.99 .20 | 7.01 L35 .09
4 571 .22 | 590 .89 | 6.00 .60 16| 6.21 1.10 | 594 .50 | 6.49 .71 .35
5 7.82 .68 | 7.78 1.19 | 7.83 1.3l .00f 7.53. .31 | 7.55 .28 | 7.47. .75 .03
6 833 1.18 | 8.13 .66 | 7.63 .86 A5 7.84 1.41 7.69 .30 | 7.42 .57 17
7 590 90 | 5.70 .69 | 593 .74 08| 6.38 .66 | 583 .26 | 5.95 .75 72
*
8 804 .07 8.91 .50 8.45 .57 293 7.52 .24 8.44 .17 | 8.45 .42 9.78
(Duncan) {a) (b} (b)
9 744 .79 | 746 84 | 7.24 .18 09| 735 .51 | 7.69 .42 | 717 .41 1.06
10 8.73 .41 | 895 .34 | 839 1.52 28| G9.17 1.51 | 852 .54 | 925 .42 .52
11 6.05 .38 | 5.87 1.18 | 6.09 .62 .07| 6.16 1,09 | 527 .58 | 616 .92 1.00
12 8.43 .93 | 939 1.78 | 883 .97 421 9.33 1.48 | 8.65 .61 | 842 1.01 57
13 7.33 .61 | 7.78 .47 | 6.68 .07 4.84| 648 .62 | 6.89 .39 | 643 .31 .92
(Duncan) (a/b) (b} (a)
14 6.22 .81 | 5.2¢4 .30 | 583 1.23 93| 6.16. .62 | 6.78 .20 | 6.40 .39 1.52
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Table 8. Oneway table for Circumference by Movement
Item |Circumference |Circumference | Circumference | Circumference | Circurnference | Circumference
I I 1l v v VI
InOut Total | InOut Total | InQut Total | In Out Total |Instep Sole Ankle In Qut
Move- - * Ak * Tk
ment | .28 .65 .27 |.28 1.07 .B311.98 .21 .93 | 1.20 417 2.97 | 18,38 2.72 33.26 .61 .18
*P< 05 "P<.01 = P< 001
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Table 9. Changes in Circumsference by Movement

(unit : cm)
Movement Mo M t- Mz t- Mz  t- M, t- —‘
Circumference | X S.D. X S.D. value| X S.D. value X S.D. value | X S.D. value
I |Inside 1021 52 |10.13 .60 .45(10.07 .59 .76 [10.04 .65 .89 |10.19 .58 12
Qutside 12.48 .45 |12.44 .45 .26 |12.63 .52— .89 |12.61 .49— .85 | 12.64 .48-1.01
Total 2269 .73 | 22.57 .77 .49 {2270 82— .02 |22.66 .79 .15 (2283 .71— .56
I |Inside 10.07 .73 9.06 .78 .42 |10.01 .66 .26|10.19 .60— .57 |10.07 .72 .00
Qutside 1235 50 {1220 .53 .88 |12.17 .65 .92 |12.43 .56— .44 |12.49 .60— .76
Total o049 G2 | 2216 1.00 .80 | 22.18 1.07. .70 | 22.62 .91— .67 | 22.56 99— 44
m .
Inside 13.96 65 |13.75 .66 .94 |13.60 .61 1.69 |13.52 .63 2.03|13.99 .58— .16
QOutside 1466 78 | 1461 .72 .18 [1463 .81 .10[1461 .73 .18 |14.80 .68~ .54
Total 2861 1.22 | 28.36 1.22 61 [ 28.23 1.23 .94 |28.13 1.25 1.16 | 28.79 1.06— .17
W1 | Inside 11.63 .47 |11.62 .45 .04 [11.66 .47— .18 {1191 .50—1.74 | 11.68 .42—. 37
* -
Qutside 12.28 53 {1254 .57—1.42 [ 12.79 .68—2.51 [ 1299 .69—3.44 | 12.33 .64— .26
&
Total 2391 .88 | 24.17 .87— .88 | 24.25 1.05—1.67 | 24.90 1.11-2.97 | 24.02 .95— .35
\% woex ook
Instep 1492 75 |14.42 8 1.89|13.76 .73 4.76 | 12.92 .79 7.81 | 14.63 .84 1.11
, *
Sole 5317 1.09 | 23.73 1.12—1.52 | 23.99 1.04—2.30 | 24.23 1.10—2.92 | 23.38 1.18— .59
- — .
Ankle 469 .33 126 .36 3.72 | 4.00 .33 6.28| 366 .35 9.03] 480 .37— .95
V1 | Inside 96.97 1.16 | 26.80 1.15 .45 | 26.54 1.36 1.03 | 26.40 1.27 1.40 | 26.75 1.10 .59
Outside 26.07 1.12 | 26.14 1.12— .21 | 25.88 1.12 .50 | 25.96 1.33 .26 | 26.14 1.15— .19
*P< 05 =P< .01 =P<.001
£ 0.98cm(—21%) EolEch Lo H=g A= 27 M4 2 EANE Bl iz 2E2 1574
A, 2ol st BB Vel vlEREo] 46% ® £ &A= zzoz EAd 9% =8 W
Ax Ao Aoz $Hl 4.6% o144 o] = giole|wl A e FFo] g FEI
Q§2 Folof o], YERE] 13.4% €1 & E',i, Ez}o] o3 Wale] Fo] Ho TE EE
AL Aslzt MP.@del 3o 28 Ae= 9 o 4§l Aol 7k vhehtA] T
npe wo I W Bgd FA GEE & 01"8*01]/‘% ghe] izt ofsf) wo FAE T
7 sgerEe 2ad olaa 21% Bl EEE 2 EEHIES 7] stz ekkou, el
wEo] 71 slBEo] ofd AHE EE ZZo] Zolutato g Zangor T2 AEHUVE
AGEE2 B2 PP AFE Fo 227} = =3 M4Z A% HEAE S0 e FH
oo} & Helr} M1, M2, M3el o8] 253 Qd=5ele £
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Table 10. Oneway Table for Surface Area by Movement

Surface Inside Shell Qutside Shell
Area 1 2 3 4 o 6 7 8 9 10 11 12 13 14
ek * s | e
Movement | 9.19 251 230 .41 .36 .07 9.88 | 23.26 6.82 155 .41 152 .35 1.21
P05 ™ P<L001
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Table 11. Changes in Surface Area by Movement

(unit : em?)
K;MovemerJt My Mp ot M: t- My - My ot
Surface Area | X S.D. | X S.D. value | X S.D. value | X S.D. vaue | X S5.D. value
B o Aok
1 28.11 3.05 | 26.54 2.77 1.62 2502 3.36 2.89 {23.26 2.31 5.38 | 28.59 3.75 — .42
* *
2 30.88 4.23 | 32.08 3.71 — .90 | 33.83 4.25 —2.09 | 34.05 4.05 —2.29 | 31.04 3.88 — .12
ik
3 31.36 2.09 | 30.43 3.01 .93 |30.26 4.32 .88 |28.33 275 3.11 {30.93 2.85 .44
4 2724 3.57 | 27.54 420 — .23 | 28.25 4,10 — .79 | 28.68 4.20 —1.11 [ 27.40 4.22 — .12
5 3451 4.00 | 34.85 419 — .23 | 35.60 4.01 — .86 | 34.55 3.99 — .01 | 34.18 389 .28
6 35.30 4.54 | 35.31 422 ~ .00 | 35.49 491 — .12 |35.10 4.81 .13 | 35.94 4.39 — .36
- ao
7 26,76 3.02 | 25.27 2.72  1.55 | 23.34 2.60  3.64 | 22.59 3.08 .10 | 27.69 3.20 — .90
x s .
8 57.44 333 | 3470 3.36  2.46 | 30.81 405 5.36 | 29.06 3.09 7.83 | 37.24 2.66 .19
x -
9 33.27 2.79 | 35.08 2.96 —1.88 | 35.73 4.03 —2.12 | 38.05 2.69 —5.22 | 33.55 2.96 — .29
10 30.76 4.08 | 39.80 2.41 — .03 | 37.66 5.08 1.37 | 39.25 2.68 .45 | 40.36 2.5¢ — .53
11 26.66 3.27 | 27.11 2.82 — .44 | 27.26 2.94 — .57 | 27.10 3.52 — .39 | 27.94 2.88 —1.25
12 10,26 7.01 | 40.49 5.73 — .11 [ 40.78 6.83 — .22 | 42.29 6.63 — .89 | 37.09 6.39 1.42
13 3130 4.27 | 31.06 .09 .17 | 3L.47 438 — .12 {3115 4.61 .10 | 32.54 4.36 — .57
14 2758 .18 | 26.83 471 .54 | 25.90 1.43 1.17 | 25.85 4.49 1.20 | 28.48 4.39 — .63
*P< 05 “P<.01 = P< 00
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ABSTRACT

A Study on the Analysis of the Foot Surface
Area Development Figure
by Foot Types and Movements

Myeng Ok Moon* - Young Suk Kwon
Dept. of Clothing and Textiles,

Dong Eui University*

Dept. of Clothing and Textiles,

Pusan National University

The purpose of this study is to analyze the
charateristics of foot according to foot type
and analyze the change of foot shape by

movements for the sake of making a comfort-
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able footwears,

On the 6 foot type classified by F.I. and F.
P.A., this study analyze the surface areas and
circumference in the surface area development
figure. There are selected eighteen college
girls and four movements.

The results are as followes :

1. In the 6 foot types classified by F.I. and
F.P.A., the circumferences were differed sig-
nificantly,

2. In the 6 foot types classified by F.l1. and
F. P.A., the surface areas were not differed
siginificantly.

3. By movements, circumferences and
surfaces were not significantly changed ac-
cording foot type.

4. By movements, the circumference I, V
were changed variously.

5. By movements, surface area of toes, M.P.

joint and ankle were changed variously,



