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Elucidation of the brain-motor coupling mechanism for detecting fall risk
biomarkers
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We evaluated the frequency coupling among center of pressure (COP), sway,
electromyogram, and electroencephalograph during static standing under three conditions: eyes open,
eyes closed, and visual stimulation using virtual
reality. We compared the results between young and older adults to identify fall risks in the
latter. The following results were obtained: cortico-muscular coupling in the high-frequency band,
cortico-COP coupling in both the low- and high-frequency bands while standing with the eyes open,
and COP-muscular coupling in both the low- and high-frequency bands while standing with eyes closed
and during visual stimulation using virtual reality were significantly more synchronized in older
adults than in the younger group. These results suggest that older adults adopt different postural
control strategies than young adults because of a decline in postural reflexes and visual sensory
processing.
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