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The validity and reliability of the measurement of lower
leg muscle strength and its value for female university
students

Katsuo Fujiwara*, Hiroshi Toyama*, Shoichi Koyama*,
- Yukio Ikeda** and Kyoko Sugo***

Abstract

The mgthod that measures the strengths of ankle planter flexion, ankle dorsal flexion
and foot digitorum flexion was divised, giving special consideration to the function of the
lower leg muscle in human ppsture and locomotion. This study was designed to investi-
gate the validity and reliabilify of the measurment of the lower leg muscle strength and get
its value for female university students. The results were as follows:

1) The mean amplitude of EMG of agonist muscles increased according to the muscle
strength that was displayed slowly. This indicats that we could measure the isometric
muscle strengths aimed by our used method. The correlation coefficients between the
muscle strengths of two measurements were all above 0.9. This suggests that the reliabil-
ity of the measurement was very high.

2) All the lower muscle strengths for female university students (N= 200) distributed
normally. The muscle strengths were 86. 7+13.81 kg in ankle planter flexion, 31.9+5.42
kg in ankle dorsal flexion and 40.6+7.69 kg in foot digiorum flexion. The correlation
coefficients between strength and body weight were all above 0.4. The muscle strengths
per weight were 1.69+0.254 in ankle planter flexion, 0.62+0.098 in ankle dorsal flexion and
0.79+0.134 in foot digitorum flexion. The correlation coefficients between muscle
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strengths per weight were all below 0.3. This suggests that the lower leg muscle strength

can not be evaluated by only one muscle strength.
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Fig. 3 Measurement of the muscle strength of ankle planter flextion (APF, 1), ankle dorsal
flexion (ADF, 2), foot digitorum flexion (FDF, 3)and ankle planter flexion while standing

(APFS, 4)
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Fig. 4 Principle for the measurement of lower leg muscle strength
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Fig. 5 Typical recording of muscle strength curve and EMGs of m. gastrocnemius (GCM), m.
soleus (SOL), m. tibialis anterior (TA) and m. abductor hallucis (AH)
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Fig. 6 Relationship between muscle strength and mean
amlitude of EMG in ankle planter flexion
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Fig. 9 Relationship between muscle strength and mean
 amplitude of EMG in foot digitorum flexion
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Fig. 10 Maximum muscle strength for-female university students (N =100)
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Table 1 Correlation coefficients between maximum muscle
strength and weight

APF ADF FDF
r 0.450** 0.449** 0.420**
**p<0.01
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Table 2 Correlation coefficients between maximum
muscle strengths per weight

APF ADF FDF
APF 0.230* 0.299**
ADF 0.191
FDF

*p<0.05  **p<0.01
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