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Abstract

Background and purpose: Overweight and excessive foot pronation may alter shock-absorption
mechanisms and the frequency content of ground reaction forces (GRFs) during running. Frequency-
domain analysis provides insight into the distribution of mechanical loading across different frequencies
and the temporal characteristics of loading patterns. This study investigated the effects of an eight-week
progressive combined exercise programme on the GRF frequency spectrum during running in overweight
women with pronated feet.

Materials and methods: In this randomized clinical trial, 24 female university students aged 18-35
years, with a body mass index of 25-29.9 kg/m?, a navicular drop of greater than 10 mm, and a Foot
Posture Index score greater than 10, were randomly allocated to intervention and control groups. The
intervention group undertook a combination of foot and lower-limb corrective exercises and progressive
aerobic running, three times per week for eight weeks. GRFs were recorded during running at 3.3 m/s
using a Bertec force platform sampling at 1000 Hz. Following filtering, the vertical, anteroposterior, and
mediolateral force components were analysed using the fast Fourier transform. The 99.5% power
frequency, median frequency, frequency bandwidth, and number of essential harmonics were calculated.
Two-way repeated-measures ANOVA and ANCOVA were performed.

Results: Neither the main effect of group nor the group-by-time interaction was statistically
significant for any frequency-domain outcome. Significant main effects of time were observed for the
vertical component's 99.5% power frequency (P = 0.027), median frequency (P = 0.023), and frequency
bandwidth (P = 0.019), as well as the median frequency of the anteroposterior component (P = 0.010).
After adjustment for baseline values, no significant between-group difference was observed in the
mediolateral frequency bandwidth (P = 0.930).

Conclusion: The eight-week progressive combined exercise programme had no statistically
significant intervention-specific effect on the frequency-domain characteristics of GRFs during running.
Although descriptive changes differed between groups for some outcomes, the absence of significant
group-by-time interactions provides insufficient evidence to attribute these changes to the intervention.
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