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Abstract

Ankle plantar flexion is important in the two phases of mid and terminal stances in walking.
However, this function is thought to decrease with aging. The purpose of this study was to
investigate the effect that calf-raising exercise intervention had on older adults in electro-
mechanical delay (EMD), muscle strength of ankle plantar flexion and walking performances.

A group of 25 healthy older women participants (mean age: 75.2+5.6years) were informed
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and consented to participate in this experiment. The intervention was performed for six weeks
(10 X five sets per day, three times a week). The measurements of EMD and muscle strength
in ankle plantar flexion were performed by using a dynamometer (KinCom 500H) during
eccentric muscle actions. The start of reaction indicated by EMD was measured in proprio-ceptor
response of the plantar. The walking performance was measured by two-dimensional photography
taken from the side. The result showed significant improvement in post values of the EMD,
total reaction time, and peak torque value compared to the pre values (EMD: pre 69.9+10.5
msec, post 63.1%=T.1msec; total reaction time: pre 300.1%=56.7Tmsec, post 264.8+38.2msec; peak
torque value: pre 50.0218.9 Nm, post 62.9£12.2 Nm). However, no significant differences were
observed between the pre and post stride, pitch, maximum walking velocity, and normal walking
velocity parameters. Basically, the calf-raising exercise was effective for the functional recovery
of the triceps surae. As to the ineffectiveness on walking performance, this could be explained by

functional restriction of knee and hip joints.
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Table 1 Physical Characteristics of subjects

Age height Body mass BMI
Number (years) (cm) (kg) (kg/m/m)
25 75.6%+5.2 150.7x=6.9 50.4+7.7 22.2+2.4

Values are mean = S.D.
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Fig. 1 calf-raising exercise
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Fig. 2 Measurement of ankle plantar flexion
functions
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Fig. 3 Calculation of reaction times
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Fig. 4 Measurement of walking functions
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Table 2 Comparison between pre and post
walking performances

Pre Post

Stride (m/step)

Usual walking 0.60+0.07 n.s. 0.59+0.06
High-speed walking 0.66+0.1 n.s. 0.63%+0.09
Pitch (step/s)

Usual walking 2.35+0.9 n.s. 2.38+0.4
High-speed walking 2.67+0.6 n.s. 2.72+0.5
Speed (m/s)

Usual walking 1.42%+0.3 n.s. 1.75%+0.5
High-speed walking 1.40+0.3 n.s. 1.72%+0.5

Values are mean *= S.D.
n.s.: No significant difference
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