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Muscle Activities of the Lower Extremity based on Ankle Plantar-flexion in Elderly Women

Yong-Ho Cho, PT, PhD; Jin-Ho Choi, PT, PhD'

Department of Physical Therapy, Kyungbuk College; 1De;oartment of Physical Therapy, College of Health and Therapy, Daegu
Haany University

Purpose: To better understand falls in elderly women, we measured differences in muscle activities of 4 lower
extremity muscles (tibialis anterior, soleus, rectus femoris, biceps femoris) based on angle plantar-flexion in elderly
women.

Methods: Subjects were 15 healthy elderly women. No subjects had musculoskeletal or nervous disorders. EMGs were
used to check muscle activity of lower extremity muscles. For statistic analysis, data were expressed as a percentage
of maximal voluntary isometric contraction (¥MVIC). We measured %MVIC for 5 sec under 4 conditions and did not use
data for the first and last second. Muscle activities of the muscles of the lower extremities were measured based on
the degree of plantar-flexion of the ankle joint. The 4 conditions corresponded to different degrees of: o, 10, 20 and
30 degrees. This was done using a 50 cm board for measuring the degrees.

Results: The tibialis anterior, soleus, and bicpes femoris showed increasing muscle activity associated with increasing
degree of plantar-flexion of the ankle joint. All muscles showed a significant increase in muscle activities in association
with increasing degrees. Rectus femoris showed a significant increase in muscle activity for o degrees and for the other
degrees, but there were no further changes when plantar flexion of the ankle joint was over 10 degrees.

Conclusion: Activities of the muscles of the lower extremities except rectus femoris were higher with increasing
degree of plantar flexion. High muscle activity may result in muscle fatigue. Thus, increasing degree of plantar flexion
may be risk factors of falls in elderly women.
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Muscle 0° 10° 20° 30°
Tibialis 13.64+0.67 15.49+1.08 18.60+1.06 24.38+1.13
anterior
Soleus 19.89+0.67 22.12+1.08 25.34+1.06 29.54+1.13
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Mean+SE
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Tpe I gp ms F P
Degree 1990.12 3 663.38  91.99 0.00*
Degree'Muscle 34656 9 3847 533 0.00°
type
Error 1211.42 168 7.21
*p<0.05
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Test of within-subjects contrasts on each group

Muscle Degree Type III SS df MS 3 P
0 10 51.63 1.00 51.63 2.56 0.13
20 369.62 1.00 369.62 26.29 0.00*
Tibialis 30 1730.00 1.00 1730.00 73.82 0.00*
anterior 10 20 144.96 1.00 144.96 11.88 0.00*
30 1183.88 1.00 1183.88 89.09 0.00*
20 30 500.32 1.00 500.32 33.89 0.00*
0 10 74.59 1.00 74.59 3.90 0.06
20 444.87 1.00 444.87 12.10 0.00*
30 1395.66 1.00 1395.66 41.93 0.00*
Soleus
10 20 155.14 1.00 155.14 11.00 0.00*
30 824.96 1.00 824.96 91.21 0.00*
20 30 264.60 1.00 264.60 35.77 0.00*
0 10 78.25 1.00 78.25 7.06 0.01*
20 105.82 1.00 105.82 19.43 0.00*
Rectus 30 160.26 1.00 160.26 9.74 0.00*
femoris 10 20 2.08 1.00 2.08 0.25 0.62
30 14.54 1.00 14.54 1.04 0.32
20 30 5.63 1.00 5.63 0.48 0.50
0 10 33.60 1.00 33.60 2.40 0.14
20 226.60 1.00 226.60 30.00 0.00*
Biceps 30 805.42 1.00 805.42 86.15 0.00*
femoris 10 20 85.69 1.00 85.69 9.45 0.00*
30 510.01 1.00 510.01 39.87 0.00*
20 30 177.60 1.00 177.60 20.59 0.00*
*p<0.05
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