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Interference of upper limbs exercise to lower limbs

exercise with different automatic levels

Hiroshi Toyama and Katsuo Fujiwara

Abstract

N

The voluntary exercise consists of different automatic levels. Most of whitch are a
combination of the upper limbs and the lower limbs exercises.

This study was to examine the interference of the upper limbs exercise to the lower
limbs exercise with different automatic levels. The subjects were 7 male university
students, aged 19 and 20. The lower limbs exercises were the stepping (walking on the
place) and the'right and left foot alternate plantar-flexion. Both exercises were done
standing. The stepping exercise is ordinarily performed as an automatic act in walking or
running. The plantar-flexion is not ordinary and it will be no more automatic than
stepping. One upper limbs exercise, simultaneously tapping both hand|3, was combined
with the lower limbs exercise. The interference degree was evaluated by the changes of
step intervals of the lower limbs exercise. The results were summarized as follows :

1) For a great number of the subjects, doing the lower limbs exercise, the changes of
step intervals on the plantar-flexion were greater than the changes on the stepping
exercise. . _

2) For a great number of the subjects, the interference of the upper limbs exercise
(tapping) to the lower limbs exercise was greater on the plantar-flexion than the interfer-
ence on the stepping exercise. ,

3) When the tapping was combined with the plantar-flexion, one step interval at that
time was lengthened and one step interval immediately before the tappihg was shortened.

The above mentioned findings suggest that the automatic level of the plantar-flexion
is less than the automatic level of the stepping exercise, and that the lower limbs exercise
with lower automatic level has greater interference of the upper limbs exercise.
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Table 1 Physical characteristics of the subjects

Age Body Height Body Weight
(yrs.) (cm) (kg)
M. N. 19 170.0 70.0
SENE 19 170.0 61.0
& oY 19 169.0 55.0
K. O. 19 165.0 63.0
SiA. 20 172.0 67.5
K. K. 19 163.5 45.0
DR 19 178.0 69.0
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Fig. 1 Stepping exercise Fig. 2 Plantar-flexion
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Fig. 3 Experimental schedule
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Fig. 5 Example of the changes of step intervals on the stepping exercise and- the plantar-flexion
without hand tapping (subject : Y. Y.)
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Fig. 6 Comparison of mean time differences on the stepping exercise and the Plantar-flexion
without hand tapping. The time differences were calculated from actual step intervals and
theoretical step intervals. (* p<.05)
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Fig. 7 Example of the changes of step intervals on the stepping exercise and the plantar-flexion
with hand tappdng (subject : Y. Y.). An arrow mark shows the enforcement of hand
tapping. -
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Fig. 8 Changes of mean step intervals on the stepping exercise and the plantar-flexion with hand
tapping (tempo : 120). An arrow mark shows the enforcement of hand tapping.
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(Tempo:160)
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Fig. 9 Changes of mean step intervals on the stepping exercise and the plantar-flexion with hand
tapping (tepmo : 160). An arrow mark shows the enforcement of hand tapping.
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(Tempo:200)
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Fig. 10 Changes of mean step intervals on the stepping exercise and the plantar-flexion with hand
tapping (tempo : 200). An arrow mark shows the enforcement of hand tapping.
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Fig. 11 Motor control model of the lower limbs exercise with the upper limbs exercise. Left
column model (A) is for the automatic lower limbs exercise. Right column model (B) is for
the non-automatic lower limbs exercise. A star mark shows the interference of the upper
limbs motor program to the lower limbs motor program.
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