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Dynamic stability during fast walking in elderly adults
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The purpose of this study was to assess the difference in dynamic stability
between young and older adults during normal and fast walking. Position and velocity of the center
of mass (COM) were calculated in normal and fast walking in young and older adults. Boundaries of
the region of stability were determined based on the COM position and velocity, and the margin to
the forward boundary was calculated as the stability margin. Although no significant difference was
detected in the stability margin, the COM for the older adults was significantly more anteriorly
positioned during fast walking, which seems to result from their significantly shorter step length.
These results suggest that older adults are dynamically unstable during fast walking as young are,
although they walk with a shorter step.
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Fig.1l Stability margin at TO for Young and Older adults in Normal and Fast walking
conditions.
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Fig.2 Normalized COM velocity at TO with respect to normalized COM position at TO for
Young and Older adults in Normal and Fast walking conditions.



Normal

Young Older P Cohen's-d
Walking speed 15,022 1302025 0.687 0.18
(m's)
Steplength ) o) 000 1552026 0331 044
(m)
Cadence ) )
: 50.50=3.35 60.9827.62 0.736  0.15
(steps/min)
Fast
Young Older P Cohen's-d
Walking speed ) 10,023 1.96£021 0176  0.62
(m's)
Steplength ) 0007 0772010 0.028* 1.03
(m)
Cadence ) )
: 73.58£7.23 76.934.64 0227  0.55
(steps/min)

Table 1 Spatiotemporal gait parameters
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