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Longitudinal intervention study for the ﬁrevention of falls on frail elderly
people, based on the quantitative biomechanical function measurement index

Yamashita, Kazuhiko
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It is urgent to prevent the elderly from falling fractures. To prevent
falls, lower limb muscle strength, walking function, balance function are closely related from the
viewpoint of biomechanical function. We developed a quantitative measurement system for these three
items and conducted a longitudinal intervention study on the biomechanical function of 1035 elderly
people, including frail elderly people. The results we obtained enabled us to construct a fall
indicator risk index, based on quantitative measurement results.

As a result, we confirmed the effectiveness of the fall index risk indicator that we had developed.
Furthermore, we confirmed that improving the functions of walking and the foot functions contributes
to the squression of medical expenses. The above revealed that it was beneficial to combine the
developed body function measurement system and the fall index risk index for the improvement of the
functions of the foot and toenail, as well as walking support.



2012

3079

)

75

24.1% (

1)

€Y

21

28
20

1851

@

17

@)

(2)

75 82.3+ 7.4

2,3

960

18

31

15

(65.5+ 11.0 )

612

9

[y

66 98

9



2_4kgf 8kgf
4
3 3 3
3
5
1 75
3
5
34% 40%
50% 45%
16% 15%
37% 48% 6
54% 44%
9% 8%
31% 27%
44% A7%
25% 27%
2 6
51% 22%
41% 44% 56,374 2 74,596 3
- 3% 167,920
72% 48%
28% 45%
0% 6%
23% 6%
60% 43%
17% 51%
10 - p
3 o s l?éﬁ:aﬁ&uﬁu l17'7ﬁ1i . P<0.05
frang * *  x
( 5 ) sz’e-””l"nnﬁ T A
30000 - E 4 L
© 40-645% i}
_ . 65-748% . . 2
pl © 7SEELLE o . 0
izoooo— . BIB|YH BB H|B| B Y| |8B B|Y
2 : HHEHHFIHHEIEHNE
Y sgﬁgeg%eg%egﬂg
3§ 10000 |- B it 5 =ik
b BiEhE EHENE
<
< 0 . 5
0 10000 20000 30000
T ARIE3H A DFEHSE[H]




40-64 65-74 75 40-64 65-74 75

11 11 11 11 11 10
11 11 10 11 11 10

20 15 15 16 2.0 16
15 17 14 19 14 14

ERBREANIN)
g 8
8

EEIPN-TIEF N

7
Sato M, Yamashita K, et al. A new device
for foot sensory examination employing
auto-presentation of shear force stimuli
against the skin. Journal of Biomechanical
Science and Engineering 2015;10: 1-11

C 2015;135;505-512
Anzai E, Yamashita K, Ohta Y. Effects of
Foot Arch Structure on Postural Stability.
Clinical Research on Foot & Ankle 2014; 2:
open access

2014;38: 245-251
20

MP

2016;54: S378

2016; 54: S77

2016; 54: S177

2016; 16: 38-41

Guide Book NW/PW
( ) pp-148-164 2015

2014

http://ww._med.osaka-u.ac. jp/introducti
on/research/joint/bio

€Y
YAMASHITA, Kazuhiko

00370198

@
SATO Mitsuru

10300047

OTA Yuji

50203807



