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( Abstract )

[Objective] Tripping, the most common cause of falls, is associated with reduced toe clearance during walking
and is a crucial index for fall prevention. Although dual-task walking is used in preventive care, its effects on toe
clearance, particularly with respect to cognitive task difficulty, remain unclear. This study clarifies the effects of
cognitive task difficulty on gait speed and toe clearance during dual-task walking.

[Methods] This experimental study included 35 healthy university students. A three-dimensional motion capture
system measured the gait under three conditions (three trials per condition) : MWnormal walking, @ dual-
task walking under a low-difficulty cognitive task condition (serial subtraction of 2's from 100s), and @3 dual-
task walking under a high-difficulty cognitive task condition (serial subtraction of 13's from 100s). The median
values of the three trials for each condition represented the gait speed and toe clearance. The interquartile range
was used to determine the toe clearance variability. Statistical analyses used the Friedman’s test. If significant
differences were found, the Wilcoxon signed-rank test with a Bonferroni correction was used as a post hoc test.
Significance was set at 5 %, The study was approved by the Ethics Committee of Gunma University of Health
and Welfare (No. 19B-19).

[Results] Gait speed differed significantly among conditions, decreasing in the order of normal walking, low-
difficulty cognitive task condition, and high-difficulty cognitive task condition (median : normal walking = 1.20 m/s,
low-difficulty = 1.11 m/s, and high-difficulty = 1.05m/s). In contrast, no significant differences were found in the
median toe clearance or toe clearance variability.

[Conclusion] Healthy university students can maintain toe clearance and variability during dual-task walking by
reducing their gait speed. This suggests that slowing down when the cognitive task difficulty and cognitive load

increase stabilizes toe clearance and reduces the risk of tripping.
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