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Use of a foot arch ratio and lower extremity static alignment

to predict muscular activity during a one-legged drop landing

ITOH Hiromitsu, OKITA Yusuke, SUZUKI Iku and MURAKAMI Fukiko

Abstract : The purpose of this study was to investigate the possibility of predicting muscular activity during
a one-legged landing by examining the foot arch ratio and static alignment of lower extremity. The partici-
pants included 12 men, and the maximal hip internal rotation angle, Q-angle, foot arch ratio, and hip abduc-
tor strength were examined. The participants were divided into two groups (L and H) according to their foot
arch ratio. The subjects performed two types of landings, neutral-toe landing and toe-out landing, from a box
height of 40 cm. The EMG activities of the peroneus longus (PL), tibialis anterior (TA), medial head of the
gastrocnemius (GM), lateral head of the gastrocnemius (GL), semitendinosus (ST), biceps femoris (BF)
were recorded during landing. The root mean square of each muscle was calculated for 100 ms after the toe-
touching down. A multiple regression analysis was done. It was revealed that, for the L group, in order to
predict the muscular activities of the PL and BF during neutral-toe landing, three observed values were nec-
essary, and the observed coefficient of determination (R?) was high. For the H group, two observed values
were needed to predict the PL activity ; one value was for the GL and ST activity, four values were for the
BF activity, and the R* was high. During the toe-out landing, for the L group, one observed value was neces-
sary to predict the PL activity only, and the R* was low. For the H group, also, only two muscles could be
estimated, and there were two observed values for the PL activity and three values for the TA activity, and
the R* was high. It may be concluded that the prediction of muscular activity for one-legged neutral-toe land-

ing is possible by examining the foot arch ratio and static alignment of the lower extremity.

Key Words : Foot arch ratio, lower extremity alignment, muscular activity, drop landing
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