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Effect of additional somatosensory feedback on postural control during walking

Kimura, Tetsuya
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Fingertip light touch (LT) to a fixed surface, in quiet standing, substantially re
duces postural sway, due to an enhanced somatosensory feedback. To further shed light on this additional f
eedback, we assessed the LT effect in normal walking. We found that, in young subjects, medio-lateral body
fluctuation was attenuated by the LT. Touch force and fingertip position preceded the body sway in the EC
condition, indicating the contribution of fingertip proprioceptive feedback. The effect of LT in normal w
alking was also confirmed for elderly subjects. In the next, based on these results, we developed a new ca
ne, injecting noise-like stimulation to the skin surface.



16m
4 3
12
16m
2
N
16m
Kouzaki &
Masani .2008
®
REY—h—
®
’ - EtoY
e
FIYKRE
} DL
X / (hx'hy'hZ)
L3
(lx'ly' IZ)
W IR (f f. /)
1.
12 20-26
16m
1
16m
(LMA-A-20N, Kyowa,
Japan)
2N
2.
L3 3 )
CXLO2LF3, Crosshow, CA: Range + 2G, @ N
DC-50Hz 3D M
Raptor-E digital,
Motion Analysis Corporation, CA 19 62-83 @
2 L3
(Biometrics A[JmK) ®)
’ @ O



10 22-33
4 60
3 12
5N
1))
€))
IN
P>0.05 16m
P>0.05
P<0.05
3
P<0.05 4 4
(L3)
Fv
L3 (hy )
5
fy hy Iy
( 300ms)
1
Fv  fy hy Iy
300ms

(m/s?) B FAER
1.5 - 15 - W Sty FisL
. B S(tauF
ES =
()]
N
0 0
3.
P<0.05
(mm) FER ESE
100 100 .
X W SrevFiL
W StavF
(]
w
0 0
4.
P<0.05
-1
-0.3 -
5.fFv Iy Rxy
TS
| ~Rxy]>0.195
P<0.05 Rxy>0 TS>0
Fv Iy TS
FHEME Ryy TS (s)
F, & hy,  0.23(0.03) 0.34 (0.21)
F, & l, 0.22(0.03) 0.34 (0.20)
fy & hy,  0.47(0.05) 0.26 (0.18)
fy & L,  0.46(0.05) 0.34 (0.19)

P<0.05



16m
P<0.05

@

P<0.05
16m
P<0.05

®

P>0.05

P<0.05 P=0.076

P>0.05

T.Kimura
Somatosensory contribution to postural
equilibrium in human bipedal stance
Advances in Exercise & Sports

Physiology 19
2013 55 59

63
2013 466 471

T.Kimura M.Kouzaki
Electrical noise to a knee joint
stabilizes quiet bipedal stance

Gait & Posture 37

2013 634 636 DOI
10.1016/j .gaitpost.2012.09.013

M_Kouzaki T.Kimura
Y.Yoshitake T.Hayashi T._Moritani

Subthreshold electrical
stimulation reduces motor unit
discharge variability and decreases
the force fluctuations of plantar
flexion Neuroscience Letters

513 2012

146 150 DOI

10.1016/j .neulet.2012.02.020

T.Kimura M.Kouzaki K.Masani
T.Moritani Unperceivable
noise to active light touch effects on
fast postural sway
Neuroscience Letters
506 2012 100 103
DOl 10.1016/j.neulet.2011.10.058

143

2014 3 8

T.Kimura C.Taki N.Shiozawa
M_Kouzaki Effects of
Electrical Noise to a Knee Joint on
Quiet Bipedal Stance and Treadmill
Walking 35th Annual
International Conference of the IEEE
Engineering in Medicine and Biology
Society Invited Session “ Stochastic
Resonance in Nervous Systems”

2013 7 5 Osaka
International Convention Center

T.Kimura M.Otsuka C.Taki
K_Konishi K.Sanada M.Kouzaki
N.Shiozawa Effects of
fingertip light touch on human walking
on the ground 18th Annual
Congress of the European College of
Sport Science 2013 6
28 Barcelona Spain

63
2012 8 22

T.Kimura M.KouzaKi

Association of motor unit discharge
behavior in gastrocnemius muscle with
postural and joint angle sways during
quiet bipedal stance 19th
Congress of the International Society
of Electrophysiology and Kinesiology

2012 7 20

Brishane Australia

Effect of fingertip
somatosensory information on human
gait 26

2011 9
22



66
2011 9 17

€Y
KIMURA TETSUYA

60533528



