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Foot posture has been identified as a risk factor for lower extremity overuse injuries.
However, the precise mechanisms underlying this relationship remains unclear. One hypothesis suggests
that variations in foot mobility are influenced by foot morphology, leading to corresponding changes
in foot dynamics. Despite its potential significance, few studies have investigated the influence
of foot mobility on foot kinematics and kinetics during movement

The second chapter examined the relationships between foot posture, mobility, and kinematics
during gait and landing movements in healthy participants. The foot mobility was found to be
associated with the foot motion, which plays a role in shock absorption and the transmission of
propulsive force. Nevertheless, the correlation between foot evaluations and foot motion was found
to be weak, indicating that there are inherent limitations in predicting foot motion during dynamic
tasks.

In the third chapter, a methodology for assessing foot torsional stiffness that is reflective
of the mechanical properties of the foot was developed and demonstrated to be sufficiently
reproducible. The examination of foot torsional stiffness characteristics revealed significantly
lower values in females than in males. However, no significant correlation was identified between
foot posture and these values in either sex

In the fourth chapter, the relationship between foot torsional stiffness and foot
kinematic/kinetic during gait and landing movements was investigated in healthy female participants.
A low foot torsional stiffness was found to be associated with an increase in foot motion during
the gait, but not with foot motion during landing movements. Regarding the foot kinetics, a greater
energy generation rate was observed in the foot with low torsional stiffness during gait, while a
greater energy absorption was observed in the foot with high torsional stiffness during landing
movements.

It is crucial to recognize that foot posture, mobility and mechanical properties act as
independent factors influencing foot motion. Greater foot mobility was found to be associated with
greater foot motion during movement, thereby indicating the importance of assessing foot mobility
to infer foot dynamics during movement. The high foot torsional stiffness is an advantage in terms
of energy generation and absorption, which suggests that a high viscoelasticity of the foot is
beneficial for efficient foot function
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