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The Factor Has an Influence on the Ankle Joint Dorsiflexors and
Plantarflexors’ Muscle Strength (Second Report)
—Using a Multivariate Analysis—

Chikanori Sakamoto
Department of Physical Therapy, Kagoshima Medical Welfare College

In this study, we have predicted the ankle joint dorsiflexors and plantarflexors’ muscle strength by multi-
variate analysis. The subjects were 93 healthy people (45 men and 48 women). The average age was 34.6 =12.1
years (14-59 years), the average weight was 59.1 £11.5 kg (41 kg—92 kg), and the average height was 162.6 =82
cm (145 cm—182 cm). The measurement was performed using Lido Active (LOREDAN Co., Ltd, USA). The sub-
jects moved dorsiflexion and plantarflexion 20 times each at an angular velocity of 120 °, and the peak torque
value and work done were measured. We calculated Pearson’s correlation coefficients between peak torque
value, work done, and the gender, age, weight, height. The peak torque value and work done were set as objec-
tive variables, and multivariate analysis was performed using gender, age, weight, and height as explanatory
variables. Then, an analysis of variance was performed on the significance of regression of the prediction for-
mula, and the partial correlation coefficient was obtained to examine the weight of each explanatory variable.
The ankle dorsiflexion peak torque value was 0.65 for the correlation coefficient with gender, 0.65 for body
weight, 0.64 for height, and —0.30 for age. The ankle plantar flexion peak torque value were 0.75 for the correla-
tion coefficient with gender, 0.69 for weight, 0.71 for height, and —0.28 for age. The ankle dorsiflexion work done
had a gender correlation coefficient of 0.31, body weight of 0.50, height of 0.35, and age of —0.13. The ankle plan-
tar flexion work done had a gender correlation coefficient of 0.55, weight of 0.61, height of 0.64, and age of —0.32.
The predicted formula for the ankle dorsiflexion peak torque value (Y1) by gender (X1), body weight (X2),
height (X3), and age (X4) was Y1 =—12.93 +3.74 (X1) +0.19 (X2) + 0.11 (X3)—0.09 (X4), the multiple correlation co-
efficient was 0.74, and the contribution rate was 0.55. The prediction formula of the ankle plantar flexion peak
torque value (Y2) by the four items was Y2=-53.66 +12.24 (X1) + 043 (X2) + 0.38 (X3)—0.13 (X4), the multiple cor-
relation coefficient was 0.80 and the contribution rate was 0.64. The prediction formula for 4 items and the an-
kle dorsiflexion work done (Y3) was Y3=8.07-16.52 (X1) + 3.14 (X2) + 0.52 (X3)—0.51 (X4), the multiple correlation
coefficient was 0.52 and the contribution rate was 0.27. The prediction formula for the four items and the ankle
plantar flexion work done (Y4) was Y4=—684.67 + 0.87 (X1) +5.80 (X2) + 5.76 (X3)—1.90 (X4), and the multiple cor-
relation coefficient was 0.70, and the contribution rate was 0.49. An analysis of variance was performed for the
four prediction equations. FY1 = 27.07, FY2 = 39.30, FY3 = 7.66, FY4 = 21.24. The F values of all the equations
were larger than Iy’ = 3.56, and the regression was significant.
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