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Introduction

The use of weightlifting shoes with the aim of improving sta-
bility during high-intensity barbell squats is common. The
shoes have a heel lift that favours ankle dorsiflexion range of
motion while potentially reducing trunk range of motion and
changing centre of pressure (CoP) dynamics (Legg et al., 2017).

Purpose of the study

The aim of this study was to investigate the effect of footwear
on (CoP) displacement, velocity, and other nonlinear dynamics
of the CoP during barbell squats at 50%, 70%, and 90% of
their three-repetition maximum (50%3RM, 70%3RM, and
90%3RM) in competitive cross training athletes

Methods

An experimental, laboratory-based study with 3-dimensional
movement analysis was conducted. Sixteen competitive ath-
letes (8 females and 8 males; 27+3years; 72+11kg) per-
formed barbell squats with three different loads (50%, 70%,
and 90% of 3-repetition maximum [RM]) and two types of
footwear (conventional shoes and weightlifting shoes).
Kinematic and kinetic data were collected using eight
infra-red cameras (Vicon Motion Systems) and two force
plates (AMTI). The amplitude of centre of pressure displace-
ment was calculated and expressed as a percentage of foot
size. Peak trunk flexion angle, centre of pressure peak veloc-
ity (Vel-CoP) and amplitude of CoP displacement in the
mediolateral and anteroposterior directions were verified for
the concentric and eccentric phases (Hitting et al, 2016).
Comparisons between shoes were drawn using Wilcoxon tests.

Results

We found a reduction in the amplitude of anteroposterior
CoP displacement for the weightlifting shoes compared to
conventional shoes during the concentric phase of the 90%

3-RM squat (p=0.025, Figure 1). Additionally, we observed
a reduction in the velocity of CoP displacement in the
mediolateral direction for weightlifting shoes compared to
conventional shoes during the concentric phase of the 90%
3RM squat (p=0.018, Figure 2).

Furthermore, weightlifting shoes significantly decreased
the peak trunk flexion angle compared to conventional shoes
at 70% of 3RM (mean difference = 1.47°, p=0.009). All other
comparisons did not yield significant effects for peak trunk
flexion angle, centre of pressure peak velocities and displace-
ments in the mediolateral and anteroposterior directions.

Discussion and conclusion

The main finding of this study was that weightlifting shoes
reduced both the amplitude and velocity of CoP displacement
compared to conventional shoes, particularly at high loads.
Additionally, weightlifting shoes influenced the peak trunk flex-
ion angle at a 70% 3RM load. These results suggest that
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Figure 1. Anteroposterior Centre of Pressure (AP-CoP) displacement at
90% 3RM. The figure presents the amplitude of AP-CoP displacement
(expressed as a % of foot length) and velocity of AP-CoP displacement
(mm/s) during the concentric (Con) and eccentric (Ecc) phases. The whis-
kers on the boxes represent the minimum and maximum values.
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Figure 2. Mediolateral Centre of Pressure (ML-CoP) displacement at 90%
3RM. The figure presents the amplitude of ML-CoP displacement (expressed
as a % of foot length) and velocity of ML-CoP displacement (mm/s) during
the concentric (Con) and eccentric (Ecc) phases. The whiskers on the boxes
represent the minimum and maximum values.
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weightlifting shoes enhance stability during high-load barbell
squats, potentially contributing to improved control, body
alignment, and more efficient transfer of force in the squats.
Further analyses, currently underway, will investigate changes
in CoP dynamics in the frequency domain.
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