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(Abstract)

The gait characteristics and shapes of human foot are
changed by their diseases and habits. Especially, it is
known that the size and shape of foot of the elderly(aged)
differ from these of youth foot, because of muscle
degeneration and wearing footwear for a long time.
Therefore, to design and make last for the elder footwear,
anthropometric data measured elder feet and classified their
foot type will be necessary. Nevertheless, elder footwear has
been designed and made by using the same last of the
youth.

Therefore, to design elder footwear, we measured 49
anthropometric data on foot of the 252 elderly males and
females, and classified their foot shape and type according
to Fl(foot index) and MPA(matarars-phalanx angle) in this
study.

The results showed that the elderly has a tendency of
slenderizing on foot compare to the youth, and elderly
females have more deformed foot type than elderly males.
The results can be provided as basic information to the
design of elder footwear.

(Keyword)
Elderly, Footwear, Anthropometric Data, Foot Index
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Table 1. Distribution of subjects according to age
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Fig. 1. Anthropometric equipment for foot measurement
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Table 5. The items measured by foot print and outiine
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Table 6. Statistics value of anthropometric data for eiderly male
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Table 7. Statistics vaiue of anthropometric data for elderly female
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Table 8. The mean and S.D. of foot index and limit value

Value Mean Limit of standard type
Gender Mean S.D. Lower Upper
Male 0.3850 0.0335 0.3515 0.4181
Female 0.3823 0.0392 0.3431 0.4215
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Table 9. The frequency and rate for foot index types

=
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Gender
Male 15 101 17 133
8 (11.2%) (75.94%) | (1278%) | (52.78%)
10 93 16 119
Female (8.40%) (78.15%) | (13.45%) | (47.22%)
Total 25 194 33 252
(9.92%) (76.98%) | (13.10%) | (100.00%)
100 Slender
B Standard

Gender

Fig. 2. The rate for each foot index types
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2 el U AdE Holn & tE o7t e =2
uhibgd Z AL (P=0.08) 5 3719) ¥Eoltk

10) 2¥L, HAH, p.30
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Table 10. The frequency and rate for each foot angle types

GenderType Nomal Deformed Total
Male (81326) ( é%«;) 133
§ Female ( 6;..% 3 (33977) 18
Total (7155.;10) 2450) 252

1) BHIAL, GHATL, NP0, p.2s, 1990

100
80

nommal %

60
(%)
40

20

male

Gender

Fig. 3. The rate for each foot angle types
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Table 11. The frequency of combination foot type

Type Slender Standard Broad Yol
T T T o
Gender Defermed ‘Normal| Deformed 'Normal | Deformed !Normal
5 10| 13 18| 4 ' 13 | 133
Male i ) ,
(1.98) 1 (397)| (5.16) !(34.92)| (1.59) ! (5.16) | (52.78)
3 17 | 224 16| 12 05 | 109
Female ' | i
(1.19) 1(278)| (9.52) (26.98)| (4.76) ' (1.98) | (47.22)
8 |17 | 37 115 | 16 ' 18 | 252
Total i ' '
(3.17) 1(6.75) | (14.68) (61.90)] (6.35) ' (7.14) | (100)

4. QI8 Muto| sejAlel MY

4.1 Mol 53 x| HA

w9l Ao Ag sfME e W fyYolu By 54
o We =9 A AFL AT IAAEAA Aol H4FH
oj2} &k

dubg oz Atel FAASLAAE dAolet w4, o 240
o 2RXE 71BE9Z i it 7|Ee] dAFAE W
ojgl w Eglo] & wre] e RIS dEsy, IAHL
2% A 33 A4 AA 71REY2 AL Yok

ol 7 /e Bz ol WHE ANt IHATAAE
FEaa itk & o] FAoE FUF BAHolAAE i
Edd wet 87159 C D, E EE, EEE, EEEE, F §9] 7
7R 7138 AHEEEL itk

KSellAE ol2ldh olgdd At XA A AAste] 22
ol9] z+AE 5mm, T Eel9 7HAL @Aole 4 W
w2} 3mm, $zlol7t YT Atele mmzZ AT ik

42 w9l MUMAE 28 J[EFYe =&

Aol 342 ARAE 71ERYe SAEEQ] BAAFHE
Edz F7uU 44 € 5 e B9z Ag=ee}l g, F
Ao ZAHoE TLHT A H7L Holof sk

malA ZJREE e RE HASE UREY 4 ook
o x9lg 918 Au dAS 98 72 BE AFsha &
AYEe YEAE AR d5td - dEEA(multiple
correlation analysis) 3tk 1 2% vehd 4 ¥E9
Al 4 (multiple  correlation coefficient)= Table 129}
2.
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B2 utubgd Zol(0961), 121 B IF B ulgA Aoy
u](0.984), 2 L{u)(0.983), seat 710(0956), WEE(0%51) 5
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dalwole) OFdEAsE By v
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13) ISO 9407, shoes sizes
14) =YY, QIH(L)AS ¥ 253H(Jogging Shoes)o| HHHMH7|ZE o
Hoj| et FPE DA, B2DEI|FTH AILESEHE, pd0, 1985

ZojEGH) THER #HA wrlE Zo|FG7)eh wEE,
WA b Zo)(0984), e 71 EA0|(1.000), 4F
uh710](1.000), 315 2710](1.000) So] 0950142e2 ¥7| o
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RAY dj= F2 Zo] Hel o u] HE J|E H9= A
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o U 4A Ad & e wde)s) wEEHE ey
9z MAsE Aol B3Ity & 4 Itk EF Lo
B5EY $ § B9uks VXL NRE9E s 3AAAE
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Table 12. The multiple correlation coefficient of measuring items
item Male Female ltem Male | Female
FG-1 0.871 0.938 Li-5 0.895 | 0.851
FG-2 0.791 0.756 FO-1 0.961 0.984
FG-3 0.860 0.813 FO-2 0.728 | 0.746
FG-4 0.680 0.771 FO-3 0.866 | 0.771
FG-5 0.924 0.806 FO-4 0.927 | 0.709
FG-6 0.969 0.970 FO-5 0.954 1.000
FG-7 0.971 0.968 FO-6 0.792 | 0.803
FG-8 0.871 0.808 FO-7 0.906 1.000
HG-1 0.785 0.824 FO-8 0.908 | 1.000
HG-2 0.896 0.834 FO-9 0.984 0.984
HG-3 0.688 0.732 FO-10 0.779 | 0.989
HG4 0.672 0.744 FO-11 0.896 0.984
HG-5 0.859 0.865 FO-12 0.956 | 0.992
HG-6 0.866 0.883 FO-13 0.983 | 0.735
HG-7 0.858 0.846 FO-14 0.846 0.923
HG-8 0.837 0.876 FO-15 0.733 | 0.823
HG-9 0.723 0.755 FO-16 0.869 | 0.887
HG-10 0.814 0.844 FO-17 0.937 0.987
HG-11 0.731 0.735 FO-171 0.689 | 0.983
HG-12 0.776 0.721 FO-18 0.810 | 0.893
LI-1 0.861 0.848 FO-19 0.739 0.764
L2 0.875 0.844 FO-20 0.641 0.785
Li-3 0.843 0.818 FO-21 0.674 | 0.718
Li-4 0.951 0.963 FO-22 0.641 0.707
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(size)e) FEFYETTFAN UF FuAFo M Awst 7
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Table 13. The sizing system of footwear for elderly male (unit:mm)

Length
205 | 211 | 217- | 223
216-220 210 | 216 | 222 | 228

208- | 214 | 220- | 226 | 232
221225 213 | 219 | 225 | 231 | ‘237

205 | 211- | 217- | 223- | 229- | 235 | 241-
210 | 216 | 222 | 228 | 234 | 240 | 246

202- | 208- | 214- | 220- | 226- | 232- | 238- | 244- | 250-
207 | 213 | 219 | 225 | 231 | 237 | 243 | 249 | 255

aggogq || 205- | 211- | 217- | 223 | 229- | 235 | 241- | 247- | 253
210 | 216 | 222 | 228 | 234 | 240 | 246 | 252 | 258

208- | 214 | 220- | 226 | 232- | 238- | 244 | 250- | 256
213 [ 219 | 225 | 231 | 237 | 243 | 249 | 255 | 261

46050 || 211: 217- | 223- | 229- | 235- | 241- | 247- | 253- | 259-
216 | 222 | 228 | 234 | 240 | 246 | 252 | 258 | 265

o51.055 || 2414 | 20 226- | 232- | 238- | 244- | 250 | 256
219 | 225 | 231 | 237 | 243 | 249 | 255 | 261

223 | 229 | 235 | 241- | 247- | 253 | 250
256-260 208 | 234 | 240 | 246 | 250 | 258 | 264

232. | 238 | 244 | 250 | 256-
261-265 237 | 243 | 249 | 255 | 261

Girth

231-235

241-245

Table 14. The sizing system of footwear for elderly female

(unit:mmy)
Length Girth
206- 184- | 190- | 196- | 202-
210 189 | 195 | 201 | 207
211- 187- | 193- [ 199- | 205- [ 210- | 217- | 223-
215 192 | 198 | 204 | 210 | 216 | 222 | 228
|
216- | 184- | 190- | 196- | 202- | 208- | 214- | 220- | 226-
220 1 189 | 195 | 201 | 207 | 213 | 219 | 225 . 231
221- (| 187- | 193- | 199- | 205- | 210- | 217- | 223- | 229-
225 | 192 1 198 | 204 | 210 | 216 | 222 | 228 | 234
226- || 190- | 196- | 202- | 208- | 214- | 220- | 226- | 232-
230 } 195 | 201 | 207 | 213 | 219 | 225 | 231 | 237
231- 199- 1 205- | 210- | 217- | 223- | 229- } 235-
235 204 | 210 | 216 | 222 | 228 | 234 | 240
236- 202- | 208- | 214- | 220- | 226- | 232-
240 207 | 213 | 219 | 2256 | 231 | 237
241- 205- 1 210- | 217- | 223- | 229- | 235-
245 210 | 216 | 222 | 228 | 234 | 240
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Table 15. The production rate for elderly male {unit%)

G [ 202 | 208 | 214 | 20| 26 | 232 | 238 | 244 ] 20| 26
) || 207 | 213] 219 25| B 23| 23] 29| 25| -1 %
- A ARA IR
) 20| 26 22| 28| 24| 20| 2| 2} 258
216 \
075/0.75| 0.75 | 0.75 ! 3.00
.22) l
21
6150|150 | 075 6.01
ol 22 0
2%
075|150| 0.75 | 0.75| 075 450
20
23
75150 1. 150 751
ot 0 50| 226 5
23
o 150| 0.75 | 150|526 | 451|226 | 075 1653
241
s 075|075 0.75| 526 301 | 226 | 0.75 135
246
- 075| 1.50 | 1.50| 2.26| 451|376 | 226 1654
251
- 075|301| 075|226 | 1.50| 451| 226 15,04
256
150|226 150/ 0.75| 226|075 | | 9.2
260
261
150]150| 226|226 | 075 | 827
265
Table 16. The production rate for elderdy female (unit:%)
Gith]] 184 | 190 | 196 | 202 | 208 | 214 | 220 | 226 | 232 | 238
i 10| 195] 201 | 207 | 013|219 | -225] 231 | 297 | -3 %
g\ | | 167 [ 193] 199 [ 206 [ 211 | 217 | 28| 29| 2
] 192 | -198 | 204 | -210| 216 | 22| 208 | -234 | -4
206
X0 |18 25|28 252 924
2211'5 084 168] 084|420 1.68| 168! 0.84 176
_2212% 168|504|336| 168|336 | 420| 0.84 20,16
2L | |084|336| 420 | 504 | 252 | 084 084 1764
223% 084|252 420|336 | 5.04| 0.84 | 0.84 1764
s 084|168| 252|084] 1.68| 252 10.08
23 084|252| 336 1.68| 084 0.84 1008
240 : ]
241
- 084|0.84| 0.84| 0.84 336
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