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ABSTRACT

It has been suggested that human postural sway reduces when a fingertip lightly
touches a stable surface during quiet standing. However, the effect of light touch on
body balance during walking has not been cleared, even though falling of elderly
person is occurred during dynamic motion in daily life. Therefore, the present study
aimed to assess whether or not the light touch on stable surface contributes to the
enhancement of body balance during walking. Thirteen young subjects and 22 elderly
subjects walked on the treadmill at the preference speed. They lightly touched a stable
surface with the index fingertip during walking (LT condition). In addition, in young
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subject, the stabilizing effect of force touching condition (FT condition), in which they

could forcefully touch the stable surface during walking, was investigated. The subjects

also conducted normal walking (control condition). The results showed that the mean

amplitude and standard deviation of acceleration of center of mass (CoMacc) in LT

condition was significantly smaller than those in FT and control conditions in young

subjects (p < 0.05). In addition, the CoMacc of elderly subjects was significantly
reduced in LT condition (p < 0.05). Cross correlation (CCF) analysis revealed

that there was a spatial-temporal relationship between CoMacc and second order

differential of fingertip contact force in medial-lateral direction. These results indicate

that the body balance during walking can be enhanced by the active light touch, via the

proprioceptive and tactile information from upper limb.
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1 Typical example of the acceleration of center of mass
in the medial-lateral direction (CoMacc), contact force
in the anterior-posterior direction (Fap), medial-lateral
direction (Fy), and vertical direction (Fy).
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(12 Group data of mean amplitude and standard deviation (SD) of CoMacc in control (CON), light touch (LT), and force

touch (FT) conditions in young subjects. * p < 0.05
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E3 Group data of mean amplitude and standard deviation (SD) of CoMacc in control (CON) and light touch (LT)

conditions in elderly subjects. * p < 0.05.
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Group data of mean amplitude and standard deviation (SD) of contact force in

each direction during light touch (LT) and force touch (FT) condtions
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X4 Group data of positive peak value in cross-correlation
coefficient between CoMacc and second order differential
of contact force in medial-lateral direction in young
subjects. * p < 0.05. The Rxy in each condition was larger
than 0.195, indicating that it is elgmﬁcantly different from
zero (p<0.05)
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