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The characteristics of changes in handwriting accuracy and muscle

activities of using underlay with uneven surface in healthy adult males
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Abstract

The purpose of this study is to clarify the characteristics of changes in handwriting accuracy and the
activities of the trunk and periscapular muscles of the shoulder girdle in healthy adult males when drawing
with a rough underlay. Participants were asked to draw horizontal lines, oblique lines, and circles using two
types of underlay: rough underlay and regular underlay. The distance of drawings that deviated from the ruled
lines and the electromyograms of the trunk and periscapular muscles were measured. The results indicated
that the overhang distance was significantly shorter in the rough underlay condition for the horizontal
and diagonal line drawings. The % MVC of the rectus abdominis muscle in the diagonal drawing and the
middle trapezius muscle in the circle drawing was significantly higher in the rough underlay condition. This
study suggests the use of a rough underlay improved stroke accuracy when drawing straight lines and may

stimulate muscle activity for upper limb manipulation and postural stability.

Key words : rough underlay , handwriting , surface electromyography



