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Abstract

-
’

A standing posture lead to a functional specialization of the upper and lower limbs.
We have reported that the automatized leve of lower limbs exercise could clearly be
evaluated by the interference degree of the upper limbs exercise to the periodic lower
limbs exercise. The purpose of this study was to investigate the difference of automa-
tized levels of the upper limbs exercise and lower limbs exercise by an analysis of
interference degree between the exercises of the upper limbs and lower limbs.

Ten male subjects, aged 18 to 21 years old, perticipated in this study. To evaluate the
automatized level of the lower limbs exercise, the subjects performed a single palmar
flexion with both hands during the stepping and the alternate plantar flexion of both feet.
To evaluate the automatized level of the upper limbs exercise, they performed a single
plantar flexion with both feet during the alternate palmar flexion and the alternate
shoulder flexion with right and left side. All traials were carried out 3 times under each
condition with sitting position. The results were - .

1) When the palmar flexion was inserted into the lower limbs exercise, the change
of step intervals was significantly greater in the plantar flexion than that in the stepping.

2) For many subjects, the remarkable interference phenomena that the alternate
upper limbs exercise was interruped and the lower limbs exercise was repeatedly inserted
were observed when the plantar flexion was inserted into the upper limbs exercise.

3) The interference upon the lower limb was frequent when the plantar flexion
inserted into the alternate shoulder flexion. However, there was no. difference of the
frequency in the interference appearance between the upper limb and lower limb when the
plantar flexion inserted into the alternate palmar flexion.

These results may suggest that the automatized level is lower in the upper limbs
exercise than in the lower limbs exercise and the interference degree of lower limbs
exercise to the periodic upper limbs exercise differs with a part of the upper limb.
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Measurement of automatized level of periodic lower limbs exercise.

Fig. 1

Palmar flexion

Shoulder flex
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Measurement of automatized level of periodic upper limbs exercise.

Fig. 2
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Fig. 3 Experimental schedule.
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Fig. 4 Changes of step intervals on stepping and plantar flexion. An arrow mark
shows the enforcement of the upper limbs exercise.
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Fig. 5 Patterns of interference on the lower limbs exercise inserted into the periodic
upper limbs exercise.

Table 1 Cumulative frequency of each interference pattern.

PATTERN
A B C
Shoulder flexion 6 1 10
Palmar flexion 5 2 5
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