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Comparison of Plantar Pressure Distribution Patterns during Walking in Female
Students Aged 12—14 Years with Flat and Normal Feet: A Cross-Sectional
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Abstract Original Article

Introduction: Flexible flatfoot is one of the most common musculoskeletal abnormalities during adolescence. It can
affect the biomechanical function of the lower extremity by altering plantar pressure distribution, potentially
increasing the risk of musculoskeletal injuries. Given these factors, the objective of this study was to compare the
plantar pressure distribution during walking in adolescent girls with flexible flatfoot and their counterparts with
normal foot arches.

Materials and Methods: In this cross-sectional study, 32 female students aged 12-14 years were divided into
two equal groups of 16 (flexible flatfoot and normal foot). Peak plantar pressure and contact area were measured
across 10 anatomical regions using the emed® C50 plantar pressure measurement system. The data were analyzed
using linear mixed-effects models, and the Bonferroni correction was applied to control for errors arising from
multiple comparisons.

Results: The flexible flatfoot group exhibited a significantly greater contact area in the medial midfoot region (M3)
than the normal-arch group (P < 0.001, Cohen's d = 1.997). Although peak plantar pressure in the third to fifth
metatarsal region (M7) was lower in the flexible flatfoot group than in the normal-arch group, this difference was no
longer statistically significant after correction for multiple comparisons (P = 0.009, Cohen's d = 0.988). No
statistically significant differences were observed between the two groups in the other plantar regions.

Conclusion: The increased contact area in the medial midfoot region may serve as a biomechanical indicator for the
early identification of adolescents with flexible flatfoot. These results can inform preventive programs, orthotic
designs, and rehabilitation protocols.
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