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Abstract

The objective of this study was to measure the arch index and hallux valgus angle as indices for morphological evaluation of the foot and to clarify
the characteristics of the foot morphology in Japanese older people.

The arch index and hallux valgus angle were measured in footprints obtained from 1,248 older people (611 males and 637 females : mean age
74.1£5.5 years) living in A City, Kyoto Prefecture to quantitatively evaluate their foot morphology. As a result: 1) The arch index was 0.244+0.043 in
males and 0.252+0.044 in females, and the hallux valgus angle was 11.5+7.0° and 15.3+9.5°, respectively. Both variables showed a significant difference
between males and females, and the foot arch was lower, and the hallux valgus angle was larger, in females than in males. 2) Neither the arch index nor
the hallux valgus angle showed age-associated differences in males, but significant changes in the foot morphology were observed in females after the age
of 80 years. 3) Flat feet were observed in 35.9% of males and 41.2% of females, and no age-associated difference was observed in the frequency of flat
foot. 4) Hallux valgus was observed in 22.4% of males and 35.2% of females. Its frequency increased with age in females, and about half the females aged
80 years and above had hallux valgus.

Thus, the foot morphology is considered to be maintained to a relatively high age in males but to change markedly after the age of 80 years in
females. We will clarify the relationships of the foot morphology with the fitness level, muscle mass, and activity level and evaluate measures to maintain
foot functions for the prevention of disorders requiring long-term care and falls.
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e B (0=611) L (0=637) =

FifE SD FHE  SD Pl
FE () 60 680 1.2 68.0 11 0456 n.s.
R 70 744 29 744 3.0 0.828 ns.
80 833 25 828 24 0.097 n.s.
=18 744 5.7 739 5.2 0.168 n.s.
g% (cm) 60 166.2 5.8 153.0 46 <0.0001  ***
70 163.0 56 150.0 53 <0.0001  ***
80 161.3 6.2 147.2 5.9 <0.0001  ***
At 163.6 6.0 150.4 55 <0.0001  ***
#HE (kg 60 645 86 525 75 <0.0001 ***
i 70 617 85 51.2 7.9 <0.0001  #k*
80 595 87 486 9.0 <0.0001  ***
&5t 620 87 51.2 8.0 <0.0001  ***
BMI 60 23.3 29 224 3.0 0.008 ¥¥
70 232 28 227 - 33 0.017 ¥
80 229 29 224 34 0.088 n.s.
it 232 2.8 226 32 <0.0001 **

P OBSE © Mann-Whitney @ U ARE
* 1 p<005, ** :p<001, ***:p<0.00l, ns.: AEERL
% 2 Arch Index £ FER3]
£k (n=1248) FRE

FRPE SD_#ft% pfl BEHEK

Arch Index 60  0.248 0.042
70 0.247 0.044

80 0252  0.047

&5 0248  0.044

0.368 n.s.

ERZEDRE © Kruskal Wallis FE

* 1 p<0.05, **:p<00l, ***:p<0001, ns.: BEERL

% EWB  Bonferroni : p<0.05

1) 6048 VvS704X, 2) 70 fX vS80fX, 3) 60 f& vs80 f

£ 3 Arch Index 4 - SE£X71

B (n=611) FERE 2 (0=637) FR% e
ER FYE SD % P EHE FHM SD R P EHE Pl
Arch Index 60 0247 0040 0721 ns. 0250 0.045 0.018 * 2) 3) 0454 ns.
70 0243  0.044 0250  0.044 007 ns.
80 0242 0.046 0.265  0.044 <0.0001  ***
A5 0244 0.043 0252  0.044 <0.0001  ***
T DMSE © Mann-Whitney @ U #5E
ERZEDRIE © Kruskal Wallis H5E
*:p<0.05, **:p<001, ***:p<0001, n s :FEERL
Z B  Bonferroni : p<0.05
1) 601K vS70 1%, 2) 701X vs80 1X, 3) 60 1% vs80 X
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£tk (n=1248)
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FR CFHME  SsD ERE P EAR
FE—RLRAmEE () 60 136 7.7 028 ns.
70 131 83
80 142 104
&t 134 86

SERZEDKRE  Kruskal Wallis HR5E

* 1 p<0.05, **:p<001, ***:p<0.001, ns.: FEERL
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Bt (n=611) ER% M (n=637) ERS P
R P SD EfE P EHEB O EHE  SD FRE PHE EHK Pl
AR () 60 119 58 0121 ns. 153 88 0.025 *2) 0.001  **
70 114 69 145 91 <0.0001  ***
80 112 86 181 113 <0.0001  ***
&t 115 70 153 95 0.002 %%
HAEDOME © Mann-Whitney O U Bi5E
*:p<005, **:p<0.01, ***:p<0.001, ns.: FEELL
SEAZEDIE © Kruskal Wallis BE5E
* 1 p<005, **:p<001, ***:p<0.001, ns.: AEELL
% EIE  Bonferroni : p<0.05
1) 6048 vS701%t, 2) 704t vs80 1t, 3) 60 1% vs80 1%
%6 RTE, JEBUOEE 24
B (n=601) ZH (n=633) 95%CI
o % n % Pl R w m
R »HY 216 35.9 261 41.2 0056 ns. 1123 0995 1.268
el 385 64.1 372 58.8
SRR B 133 224 221 352 <0.0001 *** 1415 122 1641
L 462 77.6 407 64.8
BERE& Y 59 9.9 105 16.7 <0.0001 *** 1407 1137 174
MECREEE &L 537 90.1 524 83.3
X 2 *:p<005 **:p<001, ***:p<000l, n s : HEELZL
RR : ZHOBHICH T 2510 227 1
R7 RER, SRBUHOEES M- ERF
B (n=601) Z (n=633)
HY ZL P& HY L P1E
n % n % n % n %
WER 60 1% 61 37.0 104 63.0 0.858 n.s. 69 404 102 59.6 0224 ns.
704% 114 362 201 638 147 396 224 604
30 1% 41 33.9 80  66.1 45 495 46 505
A\ SRk Bk 60 1t 38 230 127 770 083 ns. 61 359 109 641 0042 *
70 1% 67 214 246 78.6 118 322 249 678
80 1% 28 239 89 76.1 42  46.2 49 53.8
AR & 60 1% 19 115 146 885 0666 ns. 26 153 144 847 0.06 ns.
A FERE 70 1% 28 8.9 285 91.1 56 15.2 312 848
80 1% 12 10.2 106  89.8 23 25.3 68  74.7
X 2HE  * 1 p<005, **:p<00l, ***:p<000l, n s : HAEELZL
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