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Influence of Midsole Hardness on Vertical Ground Reaction Force and
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ABSTRACT

Y. K LEE, and Y. H KIM, Influence of Midsole Hardness on Vertical Ground Reaction Force and Heel
Strike Angle during Men’s and Women’s Running. Korean Joumal of Sport Biomechanics, Vol. 19, No. 2, pp.
379-386, 2009. During running, the human body experiences repeated impact force between the foot and the
ground. The impact force is highly associated with injury of the lower extremity, comfort and running
performance. Therefore, shoemakers have developed shoes with various midsole properties to prevent the injury
of lower extremity, improve the comfort and enhance the running performance. The purpose of this study is to
investigate the influence of midsole hardness on vertical ground force and heel strike angle during men’s and
women’s running. Five male and five female expert runners consented to participate in the study and ran at a
constant speed with three different pairs of shoes with soft, medium and hard midsole respectively. In
conclusion, regardless of gender, there was no significant difference among three shoes in maximum vertical
ground reaction force, impact force peak and stance time. However, the loading time decreased and the loading
rate increased as the midsole became harder. Ferale subjects showed more sensitive reaction with respect to the
midsole hardness, while male subjects showed subtle difference. The authors expect to apply this results for
providing a guideline for utilizing proper midsole hardness of gender-specific shoe.

KEYWORDS : MIDSOLE HARDNESS, GENDER EFFECT, IMPACT FORCE, HEEL STRIKE ANGLE
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