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Influence of aging on ankle plantar flexion
function and walking function in older adults
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Abstract

Ankle plantar flexion is important in the mid-stance and terminal stance pheses in walking.
Therefore, if the function of ankle plantar flexion decreases, it influences walking. PURPOSE:
The purpose of this study 1s, by measuring electromechanical delay and strength in ankle plantar
flexion of older adults, to investigate the characteristics of older adults’ electromechanical
delay (EMD) and muscle strength in comparison between 60 to 70 year-old subjects and those
over the age of 70 METHOD. A group of 25 healthy older fernale (mean age: 75.2+5.6years)
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subjects gave informed consent for participating in this experiment. In addition, we classified
the older women into two groups: the ones who were “yaung-old” (n=13, mean age: 70.0£2.2
years) and the ones who old-old (n=12, mean age: 80.0+4.3years) . The measurements of EMD and
muscle strength in ankle plantar flexion were performed by using a dynamometer (KinCom
500H). Moreover, the measurements were performed under the condition of eccentric muscle
action. The initial reaction in measurement of EMD was performed on the proprioceptor
response of the plantar. RESULTS: The main results were as follows: Maximal walking
velocity (“youg-old”: 1.91+=0.5m/s, “old-old”: 1.5£1.4m/s) and stride (“youg-old”:69.3+5.3cm,
“old-0ld”:60.5+6.0m/s) concerning the walking capabilities of the “old-old” were significantly
worse (Maximal walking velocity: p<0.001, stride: p<0.01) than those of the “young-old”. In
the EMD of the old-old, there was significantly longer time spent (p<0.05) than by the “young-
old” (“youg-old”: 65.6 +=9.1msec, “old-old”: 73.8=9.3msec). Similarly, in pre-motor reaction time
(“young-old”: 210.9+23.9msec, “old-0ld”:252.7+53.5msec) and peak torque value (“young-old: 55.
5 18.0Nm, “old-old”:40.4 £12.4Nm) these were significantly worse (p<0.05) than those of the
“young-old”. CONCLUSION: These results suggest the following: According to age, the function
of plantar flexion clearly decreases. This decrease was considered to affect the ability of the elderly
to walk. Therefore, the calf raise exercise intervention was considered to be effective in the
elderly.

Key words: Older adults, ankle plantar flexion, Electromechanical delay, walking function.
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Table 1 Physical Characteristics of each group

Groups Niinber Age height Body mass

(vears) (cm) (kg)
Young-Old
1 70.0+£22 150.7x6. 4+6.2
(65-74years) 3 0.0 50 6.0 50.4%6
Old-Old

12 .0+43 148.3%5. 218
(75years old or more) Giiaast Miamad Mk

Values are mean = S.D.
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Fig. 1 Schematic figure of the measurement
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Fig. 2 Calculations of muscle reaction times
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Fig. 6 EMD of young-old and old-old groups
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Fig. 11 Relationship between stride and PT
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