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[Purpose]

Running injuries often stem from foot strike patterns, where repetitive ground reaction force (GRF) loading
and foot arch morphology play key roles. GRFs can reach two to three times body weight, placing significant
stress on the lower limbs. However, the impact of foot-arch morphology has not been fully considered.
Variations in foot arch morphology have been reported to cause abnormal movements in the lower legs and
feet, increasing the risk of running injuries and influencing the impact forces during ground contact. In
particular, vertical GRF's are associated with running injuries, and clarifying GRF characteristics relative to
foot arch morphology can aid in predicting running injury risk. Therefore, this study investigates the
relationship between foot arch morphology and GRF's in long-distance runners.

[Methods]

The participants were 21 adult male long-distance runners from the long-distance block of the university's
track and field team. Foot arch morphology was evaluated using the Arch Height Index (AHI). GRFs during
running at 18 km/h were measured using a force plate. Correlation analyses were performed between foot
arch morphology and GRFs, dividing participants into two groups based on their foot strike patterns: six
forefoot strike runners and 15 midfoot strike runners.

[Results]

Moderate and significant correlations were found between the AHI and various vertical GRF measures,
including the initial peak value, vertical instantaneous loading rate (VILR), and vertical average loading rate
(VALR). In the midfoot strike group, AHI moderately and significantly correlates only with the initial peak
value and VILR.

[Conclusion]

In long-distance runners, higher foot arches correlate with higher initial peak values, maximum peak values,
VILR, and VALR of the vertical GRFs. In contrast, higher foot arches correlate with higher initial peak
values and VILR of the vertical GRFs in midfoot strike runners.



