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Summary : Falling is one of the most common and serious problems because advancing age has
been associated with muscle weakness and deterioration of postural control system.
The mechanisms contributing to age-related increases in ability of postural control
and falls in the elderly remain unclear. The purpose of the stabilogram-diffusion
analysis (SDA) method was to study change of the mechanism of postural control
between young and elderly generation. Any parameters of SDA were compared with
several parameters of body sway derived from recordings of the center of pressure
(COP) with the aid of a static force platform. The subjects were 48 healthy young
volunteers (age: 18-64 yeas, mean = S.D: 33.6 = 14.6 years) and 41 healthy elderly
volunteers (age: 65-87 years. mean = S.D: 77.7 + 4.3 years). They quietly stood on a
static force plat form with open and closing eyes for thirty seconds. The following
results were indicated. 1. The elderly group was a significantly than the young group
greater in the Diffusion constant D and the mean square critical displacement when
eyes open and eyes closed. 2. On the elderly group, the correlation between SDA
parameters and COP parameters was found to be greater in the closing eye condition
than that in the open eye condition. 3. The correlations between diffusion coefficient
and the range of anterior-posterior was greater than the correlations between the
diffusion coefficients and the range of medioateral. Thus, the muscle of the tibialis

anterior and the planter. muscles was suggested.
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Development of Measurement device of Ambulatory Ability and Postural Control
for fall prevention for elderly
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Abstract

The aim of this study is to develop a simple stabilograph device and to evaluate a postural stability for

healthy and physically weak elderly. This simple stabilograph device consists of seven sensors, which are
positioned on adequate pressure points on an insole, from the viewpoint of anatomically and gait kinetic. It is now
clear that this device measures a center of pressure when walking and standing still. The performance index of
balance ability is used by stabilogram diffusion analysis to evaluate a statistical activity. The index examines the
fall risk from a different postural control strategy between elderly and young.
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Estimation of falling risk by measurement of lower limb muscular power and postural stability
OKazuhiko YAMASHITA, Yumi IWAKAMI, Kazuya IMAIZUMI: Tokvo Healthcare University
Hironori KOYAMA, Masashi KAWASUMI: Tokyo Denki University
Shuichi INO, Toru IFUKUBE: University of Tokvo

Abstract: The aim of this study is to develop a simple stabilograph device and a lower limb muscular power measurement device for healthy

and physically weak clderly. These devices which are used simply and quantitatively measurement are examined to prove useful of fall risk

evaluation.
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Fig.3 Results of toe-gap force and nee-gap force between normal
elderly and physical weakness elderly

Table 1 correlation coefficient of lower limb muscular power

toe—gap force toe-gap force nee—gap
(right) (left) force
toe—gap force
(right) 1 0.70 0.44
toe—gap force
(left) 0.70 1 0.64
nee—gap force 0.44 0.64 1

Table 2 Classification of lower limb muscular power on fall risk

toe—gap force (right) toe—gap force (left)
2.5kgf and less than | 2.5kgf and less than
over 2.5kgf over 2.5kgf
fall risk high 19 4 18 5
low 5 17 4 18
nee—gap force
10kgf and  less than
over 10kgf
fall risk €N 16 7
low 8 14
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Table 3 Result of odd ratio for lower limb muscular power

by fall risk
coefficient of . 95% confidence
. p value odd ratio .
regression interval

foe-gapforce] 500 0001 1615 9.21-28.31

(right)
toe-gap force| , 4¢ 0001 1620  9.24-28.39

(left)
nee-gap force 1.39 0.029 4.00 2.68-5.98
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Fig.4 Results of COP trajectory on walking by elderly as
declined physical function
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