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The general purpose of this thesis was to elucidate how the morphological profiles of individual
plantar intrinsic foot muscles associate with foot structure and toe flexor strength (TFS). To this end,
this thesis adopted approaches based on morphological parameters reflecting the contractile properties
(Chapter 3) and based on the muscle size and its relation to foot structure and TFS (Chapters 4 and 5).

In Chapter 2, the morphological profiles of individual plantar intrinsic foot muscles were
summarized as muscle volume (MV) and maximum anatomical cross-sectional area (ACSA max).

In Chapter 3, K-means clustering analysis with the estimated physiological cross-sectional area
and muscle fiber length as attributes classified the individual muscles into four clusters based on their
contractile properties. Each cluster was suggested to be involved in maintaining the foot arch structure
and producing TFS based on their own contractile properties.

In Chapter 4, while MVs of individual plantar intrinsic foot muscles were not significantly
correlated with the medial longitudinal arch height, those of whole muscles, especially the muscles
specialized in toe flexion were significantly correlated with width and circumferential parameters
involved in forming transverse arches.

In Chapter 5, the size of the adductor hallucis oblique head was selected as a major contributor
to TFS with a toe-gripping action (section 1). The significant association of TFS with a toe-pushing
action (TPS) using all toes was only found with ACSAmax of flexor hallucis brevis, whereas that of
TPS using the great toe or lesser toes was not observed in any muscles (section 2).

The findings obtained here indicate that 1) plantar intrinsic foot muscles relate to forming
transverse arches as a whole and 2) those with morphological profiles specialized in producing high
force at a slow shortening velocity, primarily contribute to toe flexor strength, depending on the toe
action for force production.
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