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The relationship between kinematic characteristics of the foot while
running and factors involved in running injury
—Focus on restrictive ankle dorsiflexion, flat foot deformity and
lower limb kinetic factors—

Kurihara, Y.*!, Tagami, M.*', Matsuda, T.*', Ohsugi, H.*'
Kawabe, N.*', Kuwae, Y.*', Matsumura, M.*, Fujikawa, D.**

*! Department of Physical Therapy, Faculty of Social Work Studies, Josai International University
*? Department of Physical Therapy, Faculty of Health Science, Kyorin University
*3 Keiseikoiwa Clinic, Home Medical Care

Key words: Foot angle, running injury, three-dimensional analysis

(Abstract] We classified foot posture in the horizontal plane relative to a global reference frame (internal/exter-
nal foot angle), and showed the clinical usefulness of this classification. Subjects comprised 36 healthy males aged
mean 22.1 (range, 20 to 36) years. Three-dimensional motion analysis was performed during running at a constant
speed, and foot posture during the propulsive phase was classified into three types, namely, internal rotation of the
foot = 5.0 degrees (internal-type), internal/external rotation of the foot < 5.0 degrees (mid-type) and external rota-
tion of the foot = 5.0 degrees (external-type). The relationship between this classification and static foot alignment
(ankle dorsiflexion angle, foot deformity) and lower limb kinetic factors were investigated. As a result, subjects
were classified as internal- or external-type runners. Internal-type runners showed significantly more restrictive
ankle dorsiflexion and flat foot deformity. These two types showed significant differences in hip adduction angle,
hip extension moment, hip flexion negative power, and hip abduction positive power in the braking phase. These
findings suggest the classification of running proposed in this study may be used as an index to evaluate mechani-
cal stress in the breaking phase and the propulsive phase and estimate the risk of running injuries.
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