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An Analysis on the Measurement and Factors of the Foot
for Korean Female especially Focusing on the Patients of
the Hallux Valgus
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Dept. of Fashion Design, Duksung Women's University
Dept. of Fashion Design, Kimpo University

Abstract

In order to study the foot deformity hallux valgus, the rate of which is currently
increasing, 235 patients who were diagnosed with hallux valgus and treated in an
orthopedic hospital in Seoul had their feet calibrated before and after surgery using 3d
radio—scans. Data from 209 cases was analyzed and scored numerically. We scored 10
items for length, 4 for width, 3 for angle, and 2 for height, for a total of 20 items. Each
individual's feet showed great variation in most of the items and significant differences
after surgery, especially in regards to length and height, which increased after surgery.
Angle, width, and length of the distal parts of the toes decreased after surgery. Based on
the results of our analysis, we conclude that surgery brings about significant changes in
structure and measurement of feet. This research confirmed that there is significant
variation in foot form and individual differences based on lesion size and location and,
thus, it is difficult for hallux valgus patients to find ready—-made shoes that fit them
properly. Foot changes before and after operation for hallux valgus were analyzed and the
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Figure 1. Shape Variation of Hallux Valgus
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Total (%)
119 (56.94)
68 (32.54)
22 (10.53)
209 (100)

60s
33 (15.79)

50s
91 (43.54)

57
27

40s
59 (28.23)

37
17

30s
15 (7.18)

20s
11 (5.26)

Ages

Kyungki—Do
Others
Total (percent %)

Area
Seoul

Table 1. Ages of the Patients of the Hallux Valgus
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Figure 2. Foot Anatomical Landmarks
—http://sizekorea.kats.go.kr/

Table 2. Foot Anatomical Landmarks

Landmark
1 Metatarsophalanmeal V
2 Metatarsophalanmeal |
3 Toe 1 Joint
4 Toe 5 Joint
5 Sesamoid Bone Point
6 Instep Point
7 Ankle Point
8 Navicular
9 The most lateral PT of lateral malleolus
10 The most medial PT of medial malleolus
11 Sphyrion Fibulare
12 Sphyrion
13 Upper Point of the Heel
14 Pternion
15 Landing Point of the Heel
16 Toe 1 End Point
17 Toe 2 End Point
18 Toe 5 End Point

oy

Figure 3. Foot Measurement
—http://sizekorea.kats.go.kr/
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Table 3. Foot Measurements
Measurement Landmark
1 | Foot Length Pternion, Toe 1 End Point or Toe 2 End Point
2 | Heel-to—-Toe 1 Length Pternion, Toe 1 End Point
3 | Heel-to—Instep Length Pternion, Instep Point
4 | Foot Breadth Metatarsophalanmeal |, Metatarsophalanmeal V
5 | Ball Distance Metatarsophalanmeal |, Metatarsophalanmeal V
6 | Ball Height Sesamoid Bone Point
7 | Instep Height Instep Point
8 | Heel-to-Tibiale Length Pternion, Metatarsophalanmeal |
9 | Heel-to-Fibulare Length Pternion, Metatarsophalanmeal V
10| Ball Center—to—Toe 2 Length Ball Center Point, Toe 2 End Point
11| Ball Center—to—Heel Length Ball Center Point, Pternion
12| Medial Ball Width Metatarsophalanmeal |, Ball Center Line
13| Lateral Ball Width Metatarsophalanmeal V, Ball Center Line
14| Heel-to-Toe 5 Length Pternion, Toe 5 End Point
15| Heel-to-Toe 2 Length Pternion, Toe 2 End Point
16| Toe 1 Angle Metatarsophalanmeal |
17| Toe 5 Angle Metatarsophalanmeal V
18| Ball Line Angle Ball Center Line, Sesamoid Bone Line
. Metatarsophalanmeal |, Toe 1 End Point or
19| Toe—-to—Tibiale Length Toe 2 End Point
) Metatarsophalanmeal |, Toe 1 End Point or
20| Toe—to—Fibulare Length Toe 2 End Point
2. 2X2BtE &iXo] ¢ =" & 4, = 8 %9 X0IE EFotd 1 N=E HE
Oz RPIEAZ G
2 %30l Pictronic 500(Picker S-Ray Co.)2
29 T332 AIEGIECH, 53 E3F=2&= FCR
Display(Fuji Co.)2 AFZGH0 37 X-Ray AHEIS . A2
CIXE2 MESIH Iaz&s Sol SEXE ot
ALt Figure 3 2 2HA2l HEAtE IS 2K st 1. 2Aets &= &F ASXI0 st
2011, Figure 4 2 Figure 5 = 8kt == &-F JI=SAHS
9 3XHA X-ray AIXIZ ZXst AS0ICH
2 AF0M=E 20012E 60CHIXIS] HolHA =
3. SH=4A AALE =2 & NIENE oz EFE £
= 8,29 X-ray@2E ZHGIH == & ZIst
2 ¢3= SPSS 19.0 for Window ZZ2I¥g AN SZE &=2 SFHXI0 Ust D= SAHQ
ALESH0 HBUE ol 2XeeHs == N, Zit= Table 4, == & 298 JHNAN FF&
= Yo Uy 24z e SEXQ HEE Y =0 SFEX0 Uist D= SHS Zt= Table 5
=51 2ol X+=H2 Aot JI=SHEES Fol Ol MAISIACE AFEZIUE =& &=2 N 6Xt At

205



HEgAUA 192 43

Figure 3. Hallux Valgus

Figure 4. X-ray Before Surgery

Figure 5. X-ray After Surgery for

Patient File for Hallux Valgus Hallux Valgus

Table 4. Descriptive Analysis Before Surgery
Measurement Mean S.D. Minimum Maximum

Foot Length 230.55 11.80 198.54 260.00
Ball Height 34.93 3.73 26.82 46.23
Instep Height 57.10 4.24 41.26 68.43
Toe-to-Tibiale Length 64.49 6.30 40.00 85.41
Toe—-to-Fibulare Length 85.52 7.62 50.41 105.18
Foot Breadth 99.97 6.25 83.70 116.00
Medial Ball Width 45.26 4.39 34.30 65.90
Lateral Ball Width 54.71 5.28 38.70 68.79
Ball Distance 102.41 6.38 88.57 117.60
Ball Center-to—Toe 2 Length 71.48 6.38 47.85 96.30
Ball Center—to—Heel Length 159.06 9.17 133.48 185.08
Toe 1 Angle 19.22 9.32 .00 55.00
Toe 5 Angle 5.01 4.99 -9.44 17.36
Ball Line Angle 12.15 3.74 2.50 22.59
Heel-to-Toe 1 Length 229.20 11.60 198.54 256.99
Heel-to-Toe 2 Length 228.65 12.45 192.03 260.00
Heel-to-Toe 5 Length 192.99 11.51 156.13 220.46
Heel-to-Instep Length 131.67 8.86 106.02 159.40
Heel-to-Tibiale Length 166.06 10.55 137.03 192.00
Heel-to-Fibulare Length 145.03 10.10 108.91 170.26
O0I= DZclotel 3XHd & & At=dts HEXE S=Z 0|00 =HOIUCH, 2RSS == &,
JIELZ 1342 &= AIZ6t, PRALSS = 29| HoIMe & 29| FH X8 EAS W6t
= &,F9 X0IE 2ot2)| <&t &=s2=z M 6xt Jl {31 20012 SXESU CHE J=SHHE +
AOIZ Ze|OtUlA ALESIRIE SEHEs = 712 ot B, EEEXL, &AW U2 FoIACH
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Table 5. Descriptive Analysis After Surgery
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.944
.881
.968
.988
.963
773
.918
.964
.269
.844
774
.760
.359
.929
.939
.880
.921

Factor
.536

Factor 4

.089
.052
.091
.073
-.450
.079
-.229
.036
.203
.060
.305
-.027
-.204
.900
-.640
12.17
81.17

Factor 3

242
124
.229
.281
.085
157
272
.322
.345
120
.354
.342
.905
.894
-.036
.322
.308
2.71
15.04
69.01

Factor 2
=117
-.032
.337
.381
.050
-.039
243
.397
-.035
.907
-.774
.750
.325
.090
126
-.259
523
-.025
2.95
16.40

54.00

Factor 1

.929
.929
.891
871
.867
.860
.856
.837
.386
.075
.098
277
.248
.317
.287
.037
.200
A77
6.76
37.57
37.57

FRACH.

¢}

Measurement

Table 6. Factor Analysis Before Surgery for Hallux Valgus

Ball Center-to—Toe 2 Length

Instep Height
Ball Distance

Ball Center-to—Heel Length
Foot Breadth

Table 7, Table 80{ HIAl
Heel-to-Fibulare Length
Toe-to—Fibulare Length
Accumulative variance(%)

Toe 5 Angle

Heel-to—Tibiale Length
Eigen value

Heel-to—Instep Length
Heel-to-Toe 5 Length
Heel-to—-Toe 2 Length

Ball Height
Toe—to-Tibiale Length

Heel-to-Toe 1 Length
Toe 1 Angle

Foot Length
Ball Line Angle

Variance(%)

208



Aolla= - 2AM3| [ 52 HOI0H F RAPEOZ OIfh & HESLO| = M5 U2 HESK L Q24
Table 7. Factor Analysis After Surgery for Hallux Valgus
Measurement Factor1 Factor2 Factor3 Factor4 Factorb Fac’For
loading
Ball Center-to—Heel Length .955 157 -.037 083 .023 .945
Heel-to-Tibiale Length .935 179 -.013 220 .058 .957
Heel-to-Fibulare Length .899 131 72 -.314 .022 .954
Heel-to-Toe 1 Length .878 216 .343 164 .089 .969
Heel-to-Toe 5 Length .873 .205 312 -.169 .034 .931
Foot Length .866 .218 1400 135 .099 .986
Heel-to-Toe 2 Length .856 216 A1 .068 .086 .960
Heel-to-Instep Length .823 126 .048 .007 -.032 .696
Foot Breadth .276 .901 194 -.032 .158 951
Ball Distance 210 .847 121 193 135 .831
Toe 5 Angle 168 .545 -.123 -.413 .030 512
Toe-to-Tibiale Length 145 139 .874 =111 104 .827
Ball Center-to—Toe 2 Length .201 185 .861 .138 161 .860
Instep Height 317 -.005 .498 -.064 -.175 .383
Ball Line Angle .058 -.157 -.335 .861 -.020 .883
Toe-to—Fibulare Length .231 .207 484 .740 150 .901
Ball Height .098 -.140 165 -.139 776 678
Toe 1 Angle -.148 .010 -.495 .288 .603 714
Eigen value 6.77 3.15 3.06 1.90 1.75
Variance(%) 33.84 15.74 15.30 9.52 8.73
Accumulative variance(%) 33.84 49.58 64.88 74.40 83.13
Table 8. Results of Factor analysis for Before, After Surgery
Ei Ei
Factor before surgery |gfan value Factor after surgery |g§n value
Variance(%) Variance(%)
] Length from heel, height of | 6.76 Lenath from heel 6.77
metatarsal (87.57) 9 (33.84)
2 | Structural factor of interior feet 2.95 Width and angle of exterior feet 315
(16.40) ¢ (15.74)
2.71 Structural factor of center of | 3.06
3 | Width
' (15.04) toes (15.30)
4 | Structural factor of exterior feet 2.19 Structural factor of exterior feet 1.90
(12.17) (9.52)
L 1.75
5 Structural factor of interior feet
(8.73)
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