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Speed-ratio dependent changes of gait adaptation during split-belt treadmill walking
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Abstract: Split-belt treadmill walking has been recently used as a tool to investigate the process of adaptation and learning during
walking. The experimental paradigm consists of baseline, gait on two independently controlled belts drive at two deferent speed
(adaptation), and then walking on the treadmill with tied belt speed (washout). In the present study, we aimed to compare the extent of
adaptation and aftereffect among five different speed ratio of two belt. Results shows that stance time was systematically increased with
the ratio of two belts, and was not followed by subsequent aftereffects. In contrast, the breaking force at early stance phase was
gradually changed with time during adaptation period, and then, revealed aftereffect in all speed ratio conditions. The extent of
adaptation and subsequent aftereffect strongly depend on the ratio of two belts. Our results suggest that the extent of adaptation and

learning is determined by split-belt treadmill-induced environmental constraint.
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Fig.1 Experimental set-up (A) and protocol (B)
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Fig.2 A : Time course of the changes in the stance time
symmetry. B : Comparison of the stance time symmetry.
Opened circles indicate statistically significant differences
from those during the baseline period. P<0.05.
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Fig.3 A : Time course of the changes in the breaking force
symmetry. B : Comparison of the breaking force symmetry.
Opened circles indicate statistically significant differences
from those during the baseline period, and the dotted lines
show the significant differences between the variables. P<0.05.
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Fig.4 Relationship between the extent of adaptation and
extent of washout for breaking force symmetry.
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