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The effect of differences in the range of visual scanning on postural stabilization during
cognitive load tasks using Navon stimuli.

Mitsuo ISHIDA

Abstract

The present study examines the effect of differences in visual scanning ranges (fixation point,
global, and local) on postural sway during a cognitive task (mental arithmetic). The participants
were eighteen volunteers without visual, motor, or any other central or peripheral dysfunction. The
two Navon figures consisted of either a global (33.6" in height) or a local (1.7° in height) and were
presented continuously on the screen in front of the participants. The participants were asked to
stand on a force plate in upright or tandem stance and were asked to discriminate if the sum of
the numbers presented was either odd or even. The center of pressure (COP), reaction time, and
number of errors were measured for each condition. The findings show that the cognitive load
using the Navon stimuli significantly reduced the amplitudes of postural sway (pathway length,
enveloped areas, and root mean squares of medio-lateral and anterior-posterior axes) and increased
the mean power frequency comparison to a fixation point test. Although the reaction times and the
number of errors were higher in the global condition than those in the local condition, there were
no differences in posture sway between the two Navon conditions. These findings could imply that
the cognitive load resulted in increased postural stabilization independently of the differences in
the range of visual scanning. Thus, it was concluded that the stabilization of posture in performing
cognitive tasks was induced by attentional capture to visual stimuli positioned in front of the face.

Keywords: postural stabilization; cognitive load; range of visual scanning; Navon stimulus






