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Influence of movement onset prediction and postural control preparation
on postural muscle activity associated with upper limb movement
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Research Abstract

Many previous studies have found that the activation onset in the postural muscles of the legs and trunk that control standing postures precedes that in the focal muscles
that rapidly move the arms. Based on the previous researches, we presumed that when the initiation of movement is easy to predict and the preparation for postural
control is adequate, the preceding activation of postural muscles will be facilitated.

Relationship between uncertainty of go signal taming and evoked brain potential was examined using event related potential (P300) during odd-ball paradigm with
auditory stimulation. Reaction task was conducted under the various preparatory periods between warning signal and go signal, and contingent negative variation (CNV)
was analyzed.

The amplitude of P300 was significantly large in the stimulation presentation probability 15% compared with 45%. The reaction time of the anterior deltoid to the sound
stimulation was significantly earlier in 45% probability than in 15% probability. The activation onset of the erecter spinae and gastrocnemius to the anterior deltoid were
earlier in 45% probability than in 15% probability. Significant negative correlations were observed between the amplitude of P300 and postural muscle showing the earliest
onset, and the erecter spinae in both reaction tasks.
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Integrated late CNV and slope of late CNV were significantly smaller in the 3.5-s period than in the 2.0-s period. Start time of gasbncnemius was significantly earlier in the
3.5-s period than in the 3.0-s period. A significant correlation was found between start time of gastrocnemius activity and integrated late CNV.
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