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Analysis of Postural Control on the Elderly using SDA Method
Kazuhiko YAMASHITA(Tokyo Health Care University), Yohei NOMOTO, Jun UMEZAWA(Tokyo Denki University),

Shuichi INO, Toru IFUKUBE(University of Tokyo), Hironori KOYAMA and Masashi KAWASUMI(Tokyo Denki University)

Abstract

The aim of this study was to evaluate the postural control ability using stabilogram-diffusion analysis. Any parameters of SDA. were

compared with several parameters of body sway derived from recordings of the center of pressure with the aid of a static force platform.

The subject were 38 elderly healthy volunteers. Experiment methods were used quiet standing position with open eyes and closing eyes. As

the results, there was a significant correlation between the diffusion constant derived from the parameters of SDA and each parameters of

COP when open eyes and closing eyes. The situation of closing eyes to interfere the visual input was indicated the correlation greater than

the open eyes. The range and mean velocity in fore-aft were indicated correlation greater than the range and mean velocity in sideways

since the muscle control of the tibialis anterior and the planter muscle was suggested.

F—TU— R BEHIHEEE, SDAE, SRE
(Postural control, SDA method, elderly)
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Development of simple device of stabilograph for unrestrained measurement
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Abstract: A simple method is desired that can evaluate the postural stability. This paper proposes a
device of stabilograph for unrestrained measurement as an evaluation of postural control for this
purpose. The proposed device is composed of seven pressure sensors and the unit of radio transmission
on an insert. The distribution of the sensor seems to be correct from viewpoint of anatomic of feet. The
effectiveness of the method is examined from the compared between the proposed device and the
traditional stabilograph. The barycentric position during standing position or walking can be derived
from output of the proposed device.

Key Words: Stabilograph, Postural control, unrestrained measurement
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Fig.1 Resultant planar stabilogram-diffusion plots when open eyes

Table 1 Correlation diffusion constant and any parameters

Mean Mean
velocity of velocity of  range of range of
length area sideways fore—-aft sideways fore—atf
[mm] [mm?] [mm/s’] [mm/s?] [mm] [rom]
open eyes 0.55 0.92 0.36 0.59 0.42 0.72
close eyes 0.93 0.87 0.88 093 0.83 0.79

All parameters except the velocity of sideways: p<0.0001,
the velocity of side ways: p<0.02

Table 2 Correlation mean squared critical displacement and any parameters

Mean Mean
velocity of velocity of  range of range of
length area sideways  fore—aft  gsideways fore—atf
[mm] [mm?] [mm/s?] [mm/s’] [mm] [mm]
open eves 0.32 0.60 0.16 0.39 0.003 0.77
close eyes 0.59 0.7% 0.64 0.53 0.76 0.70

Close eyes parameters: p<0.001, when open eyes: the area and the range of
fore-aft p<0.001, the length and the mean velocity of fore-aft p<0.05, the mean
velocity and the range of sideways are not significant.
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Estimation of falling risk by measurement of physical function for the elderly

oKazuhiko YAMASHITA!, Chihiro TAKANO?, Yuji OTA?, Chika SUGIMOTO?, Ryosuke EZOE?,
Hirokazu NAGATL’, Ken SASAKT’, Hiroshi HOSAKA®, Masashi KAWASUMI*,
Shuichi INO’ and Toru IFUKUBE®
'Tokyo Health Care University, >Ochanomizu university, *University of Tokyo,
*Tokyo Denki University, 5University of Tokyo

A simple method is desired that can evalnate the physical functions of the aged against fall. This paper proposes a toe-gap
force measurement as an evaluation of the lower limb muscular power for this purpose. The measurement device was used to
extract the higher risk of falling on aged. It is thus concluded that, the proposed device can be a practically useful method for
evaluating quantitatively the lower limb muscular power of the aged against fall.
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Fig.3 Average of toe-gap force of each age
Table 1 Relationship between toe-gap force and walking ability
under 75 75 years and i
average correlation
years over
toe—gap right 3112115 267113 26.8%115
force [N] left 31.8+124 252+104 26.5%x11.1
10m walking| normal speed | 8.771.67 10.91=3.02 10.49:2.93  —%, —kk
time [s] | maximum speed| 6.57:+1.50 7.89:£195 7.62:193 -k —k

* p<0.05, ** p<0.01
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Fig.5 Results of toe-gap force of nail and foot abnormal and normal

Bow-legs

THDH. TATORNEE XA SHITRIRTH Y, BILERS,
BERBOREN RN L #RER LT,

TOESR, BEMEBEEI 54, AR - AR/ 26
&, OIEEIT 254, BEFIZIIL Tho7- (EEDH V). Fig 5
IR RESOEFEMNOREREAOBRER LI BR
I0, BEBCENTSTOEREE TR IFREREINE
TLTWAZ EBphol.

4. BEB I UWER

AW T, BEREFOTHEH 2 - T 57200 2E
FMIEAFHIZEEERE L, ERAMERELZHIL, BEHY X0
BOEBEORY Y —= 7, BITRREOHERITo7. &6
I EEY X7 B D EFRIEND ZEERETE RS Tk
L, BiEEEAZA.

BRI, HEEEMETL, B8 X7 BEVERERE
BREESHELVLERCEERAEASPETLTHNAE Z &8
Pofz. 5, BREBEANNSOVESTESET LT
5 ERTRBEN, BEMEARNEZNE S 000 ¥ S0
PERTOHEEENREHEN. FLT, BEONOEER Y
O EMBETSESRE LR EBREAN NIV EBHE L
{27z o7=.

DEDHERLY, REREAZHVDE LT, —ROBES
EECM BRI RS AR T LR BEEN D LTS
NO2FESHEOZE Y X7 2 TEBGAOE S OEEICR
TV —= FTE DRSS N

BHEE A O— LA S AR R RERIERE
FEE HIS-RHE-EF-002), UHBELEPEMEREE®
(GREEEE 7 18700479), MR EEREMREHHEC &
BEFER 17500481), Rk 18 EEHE)IBIE B, K 18
FEEARTET Y F RAR—Y BEHERMEORFZESRIC T
Thhi-.

BER

[1] Province MA, Hadley EC et al: The effects of exercise
on falls in elderly patients a preplanned meta—analysis
of the FICSIT trials, JAMA, 273, pp.1341-1347 (1995)

[2] Lord SR, Mclean D, Stahers G: Physiological factors
associated with injurious falls in older people living in-
the community, Gerontol, 38, pp.338-346(1992)

(31 7y hr7 o FIZETAHEWEREE, HkRE
s (2002)

—-1065—

26



