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ABSTRACT

Flatfoot, as a three-dimensional foot deformity can cause alterations in motor
function. Different methods, such as exercises, orthotic insoles, and specialized shoes, have been
proposed to manage this condition. The present study aimed to compare the effects of orthotic insoles,
shoes, and taping on the frequency content of ground reaction forces (GRFs) during walking in athletes
with flexible flatfeet.
[VETTLE In this quasi-experimental study, 15 male athletes aged 18-25 years with flexible flatfeet (age:
21.78 +2.07 years; height: 1.78 £ 0.07 m; weight: 80.28 + 8.23 kg) with a history of regular fitness training
for at least 6 months participated. The GRF data were collected using a force plate under five walking
conditions: shoes (relaxed-fit, breathe-easy Skechers) + insoles (ethylene vinyl acetate), barefoot, shoes,
taping, and shoes + taping. The frequency content of the GRFS was then calculated. To compare the
frequency content among different walking conditions, repeated measures ANOVA was used. P< 0.05
was considered statistically significant.
ST The results showed significant differences between the various walking conditions, with the
greatest significant reductions in the variables of 99.5% power frequency, median frequency, frequency
bandwidth, and mean frequency in the shoes and shoes+ taping conditions (P<0.05). The reduction in
frequency content was particularly prominent in the mediolateral direction.
The use of shoes can result in a greater reduction in the frequency content of GRFs during
© walking in athletes with flexible flatfeet compared to taping or barefoot walking. Therefore, relaxed-fit,
Received: 28 Aug 2024 © breathe-easy Skechers are recommended for enhancing motor performance in athletes with flexible
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Extended Abstract
Introduction

he foot has a complex structure comprised

of over 26 bones and 30 joints, ligaments,

tendons, and intra and extra-articular

muscles. Flatfoot is characterized by the

reduced longitudinal arch of the foot, lead-
ing to changes in the motion of the subtalar and midtarsal
joints. These changes affect foot function and increase the
range of motion, especially in pronation. Such changes
result in changes in the kinetic and kinematic gait vari-
ables, such as ground reaction forces (GRF). GRF is one
of the most important biomechanical indicators, showing
the variations in vertical forces exerted on the foot during
the gait. Any deviation in GRFs can lead to lower limb
injuries. Significant changes in GRFs are observed in
individuals with flatfoot, one of which is the change in
force distribution during walking. Since the GRF signal is
received by mechanical receptors in the skin at different
frequencies and transmitted to the central nervous system,
and the response is sent back to the foot in the form of
frequency signals, analyzing the GRF in the frequency
domain may provide more precise and useful informa-
tion compared to time-based analyses. Maintaining the
internal longitudinal arch and reducing foot pronation us-
ing orthopedic insoles, taping, and orthotic interventions
are common methods for managing flat feet. The present
study aimed to determine the effect of using orthotic in-
soles, shoes, and taping on the frequency of GRFs during
walking in athletes with flexible flatfeet.

Materials and Methods

In this quasi-experimental study, 15 male athletes aged
18-25 with flexible flatfoot (mean age: 21.78+2.07 years,
mean height:1.78+0.07 m, mean weight: 80.28+8.23 kg)
participated. They had a history of regular fitness train-
ing for at least 6 months (two weekly sessions). The GRF
data were collected using a force plate under five differ-
ent 10-m walking conditions: shoes (relaxed-fit breathe-
easy Skechers)+insoles (ethylene vinyl acetate), barefoot,
shoes, taping, and shoes+taping, after an initial 10-minute
adaptation period for each protocol. The frequency of the
GRFs was then calculated. Repeated measures ANOVA
was used to analyze the data.

Results
The results showed that in the frequency with 99.5%

power in vertical and anterior-posterior directions, there
was no significant difference among the walking condi-
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tions. In the vertical GRF direction, the difference was
significant in the frequency mean, median and band-
width (P<0.05). In the anterior-posterior direction, the
difference was significant in the frequency median and
bandwidth (P<0.05). In the mediolateral direction, the
difference was significant in the frequency power, mean,
median and bandwidth (P<0.05). Table 1 shows the re-
sults in the vertical GRF direction.

Conclusion

The use of shoes can result in a greater reduction in the
frequency content of GRFs during walking in athletes
with flexible flatfeet, compared to taping or barefoot
walking. Furthermore, given the importance of the me-
diolateral direction in the foot function of these individu-
als, all frequency values in the mediolateral direction con-
firmed the optimal performance of the shoes. Therefore,
the relaxed-fit breathe-easy Skechers are recommended
for enhancing motor performance in athletes with flexible
flatfoot.
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Table 1. Frequency of GRF signals in different walking conditions at vertical GRF direction

Variables Condition MeanSD Statistics P

Shoes+insoles 9.94+1.63
Bare foot 10.23+1.23

99.5% power frequency (Hz) Shoes 9.95+1.51 6.73° 0.15
Taping 10.66+2.43
Shoes+taping 9.70+1.45
Shoes+insoles 1.18+0.33*
Bare foot 1.0610.31°

Median frequency (Hz) Shoes 1.060.33% 14.20° 0.00°
Taping 1.29+0.32%
Shoes+taping 1.26%0.32°
Shoes+insoles 0.97+0.00%
Bare foot 0.98+0.00"

Frequency bandwidth (Hz) Shoes 0.97+0.00* 12.33° 0.00"
Taping 0.98+0.00%
Shoes+taping 0.97+0.00*
Shoes+insoles 0.75+0.04%
Bare foot 0.6620.04"

Mean frequency (Hz) Shoes 0.75+0.06% 15.21° 0.00"
Taping 0.67+0.06*
Shoes+taping 0.7410.05*
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Note: “Significant difference between walking with shoes+insoles and walking barefoot; ¥Significant difference between walking
with shoes+insoles and walking with shoes+taping; *Significant difference between walking with shoes+insoles and walking with
taping; "Significant difference between walking with shoes+insoles and walking with shoes; *Significant difference between walk-
ing barefoot and walking with shoes+taping; °Significant difference between walking barefoot and walking with taping; *Significant
difference between walking barefoot and walking with shoes; £ Significant difference between walking with shoes+taping and
walking with taping; *Significant difference between walking with shoes+taping and walking with shoes; *Significant difference
between walking with taping and walking with shoes; *? for the Friedman test; °F for the ANOVA; "P<0.05
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7. MATLAB
8. MathWorks
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