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The Study on critical Value of Kinematical Evaluation Variables of Lower Extremity
Pronation in Biomechanical Evaluation of Running Shoes
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ABSTRACT

C S. KWAK, M. ]. JEON, O. B. KWON, The Study on citical Value of Kinematical Evaluation Variables
of Lower Exremity Pronation in Biomechanical Evaluation of Running Shoes. Korean Journal of Sports
Biomechanics, 2006, Vol. 16, No. 4 pp. 175187, 2006. The purpose of this study was to find the relationship
between Achilles tendon angle, angular velocity from 2D cinematography utilized to easily analyze the
functions of shoes, ankle joint moment, knee joint moment, and hip joint moment from 3D cinematography
utilized to predict the injury. Also, this study was to provide the optimal standard to analyze the injury
related to the shoes. Subjects in this study were 30 university male students and 18 conditions (2 types of
running speed, 3 of midsole hardness, 3 of midsole height) were measured using cinematography and force
platform. The results were as following,

1) Hip joint abduction moment was effected by many variables such as running speed, midsole height,

maximum achilles tendon angle, ground reaction force,

2) Knee joint rotational moment in running was approximately 1/10 - 1/4 times of the injury critical value

and eversion moment was approximately 1/4 - 1/2 times of the injury critical value.

3) Ankle joint pronation moment in running was 1/3 - 1/2 times of the injury critical value.

4) Knee joint rotational moment was found to be irrelevant with maximum achilles tendon angle or

angular velocity.

5) Pronation from running was thought to be relevant to rather eversion moment activity than rotational

moment activity of knee joint.

6) Plantar flexion abductor of ankle showed significant relationship with the ground reaction force variable.

7) When the loading rate for ground reaction force in passive region increased, extensor tended to be

exposed to the injury.

Main variables in biomechanical analysis of shoes were impact absorption and pronation. Among these
variables, pronation factor was reported to be relevant with knee injury from long duration exercise. Achilles
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tendon angle factor was utilized frequently to evaluate this. However, as the results of this study showed, the
relationship between these variables and injury relating variable of knee moment was so important. Studies
without consideration on this finding should be reconsidered and reconfirmed.

KEYWORDS: PRONATION, JOINT MOMENT, MIDSOLE HARDNESS, IMPACT ABSORPTION, ACHILLES
TENDON ANGLE, GROUND REACTION FORCEF
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