Scientific Journal of

Rehabilitation Medicine

Research Paper ‘ m

Effect of Sport Shoe Weight on Gait Kinetics in Athletes With Anterior o
Cruciate Ligament Reconstruction During Walking

* AmirAli Jafarnezhadgero! ©, Milad Piran Hamlabadi' @, Masomeh Naderpour! ©, Majid Khodabakhsh Dizaj*

1. Department of Sports Management and Biomechanics, Faculty of Education Sciences and Psychology, University of Mohaghegh Ardabili, Ardabil, Iran.

Use your device to scan

andreadtherideonine [®ETELT Jafarnezhadgero A, Piran Hamlabadi M, Naderpour M, Khodabakhsh Dizaj M. [Effect of Sport Shoe Weight on Gait Kinetics
T in Athletes With Anterior Cruciate Ligament Reconstruction During Walking (Persian)]. Scientific Journal of Rehabilitation Medicine.
2023; 11(6):850-863. https://dx.doi.org/10.32598/SJRM.11.6.1

d - " https:/dx.doi.org/10.32598/SJRM.11.6.1

(<) © ABSTRACT
Different shoe weights affect the gait mechanics. Some dynamic changes or
adjustments induced by anterior cruciate ligament (ACL) reconstruction can be assessed through the
analysis of the ground reaction forces (GRFs). This study aims to determine the effect of sports shoe
weight on gait kinetics in athletes with ACL reconstruction.

[VETEEE Twenty healthy men and 20 athletes with ACL reconstruction volunteered to participate in
this study. Each participant performed three walking trials with shoes having light (weight: 150+18 g),
moderate (300118 g), and heavy (450+18 g) weights in a randomized order. The GRFs were analyzed
during shod walking.

ST The GRF component at vertical direction during the heel contact phase changed significantly
during the use of shoes with different weights (P=0.001). In addition, the GRF at vertical direction during
the push-off phase and GRF at mediolateral direction during the push-off phase increased significantly
(P=0.023 and 0.014, respectively).

Received: 05 Dec 2020 ¢ [ZTTITEE The biomechanics of lower limbs and the GRFs are significantly different when using light and
Accepted: 25 Apr 2021 : heavy shoes during the heal contact and push-off phases of walking.

Available Online: 21Jan 2023+ [[GSMULILE Shoe weight, Ground reaction force, Anterior cruciate ligament
PN m

* Corresponding Author:
AmirAli Jafarnezhadgero, PhD.

Address: Department of Sports Management and Biomechanics, Faculty of Education Sciences and Psychology, University of Mohaghegh Ard-
abili, Ardabil, Iran.

Tel: +98 (910) 5146214
E-Mail: amiralijafarnezhad @gmail.com



http://medrehab.sbmu.ac.ir/issue_1066_1067.html
http://medrehab.sbmu.ac.ir/?lang=en
https://dx.doi.org/10.32598/SJRM.11.6.1
http://journalfaculty.ir/
http://medrehab.sbmu.ac.ir/?lang=en
https://www.orcid.org/0000-0002-2739-4340 
https://www.orcid.org/0000-0001-9247-2563
https://www.orcid.org/0000-0002-7532-4988
https://crossmark.crossref.org/dialog/?doi=10.32598/SJRM.11.6.1
http://medrehab.sbmu.ac.ir/?lang=en
mailto:amiralijafarnezhad%40gmail.com?subject=

Introduction

alking is a common daily activity that
is performed with a reciprocal pattern.
Changes in gait mechanics in patients
have been reported in different stud-
ies. Changes in ground reaction forces
(GRFs) require changes in acceleration of the center of
mass (COM). The difference between limbs in GRF and
altered knee mechanics during gait has been reported in
individuals with a history of anterior cruciate ligament
(ACL) reconstruction; however, the role and function of
the ACL in prevention of instability and increased knee
dysfunction has not yet been studied. Knee structure
and function are very complex; however, some dynamic
changes or adjustments induced by ACL deficiency can
be assessed through analysis of GRFs. The GRF data have
been used for pathologic assessment of running and gait
because the GRF data are sensitive to the joint function.

Shoes are an important parameter in relation to the plantar
sensations and perhaps a crucial factor in correcting the foot
strike pattern between shod and barefoot running. Robbins
and Gouws suggested that modern shoes with thick and com-
pliant midsoles attenuate plantar sensations at touchdown in-
ducing the suppression of protective reflexes. Since the condi-
tions such as wearing shoes or the effects of external surface
are related to the foot-ground impacts, footwear has received
more attention from runners and scholars and its effectiveness
has been debated. There is some evidence that properly cush-
ioned shoes can reduce injuries. Therefore, this study aims to
determine the effect of the weight of sports shoes on gait ki-
netics in athletes with ACL reconstruction. It is hypothesized
that reduced shoe weight results in decreased peak GRF and
free moment (FM) amplitudes during walking.

Materials and Methods

Twenty healthy men and male athletes with ACL re-
construction (Mean age: 27+3 years, weight: 74+ 8 kg,
height: 1.79+£0.06 m, physical activity duration: 5+08
hours per week) referred to physical therapy clinics in
Ardabil, Iran in June 2021 participated in this study. By
using the G*Power software, the sample size was calcu-
lated 15 per group. All participants were physically ac-
tive (at least three times per week for at least 2 years).
Custom-made bags of different weights were attached to
their shoes to provide light (18+150 g), moderate (300+18
2), and heavy (450+18 g) shoe conditions. The visually
identical fabric bags were filled with either plastic pel-
lets, metal pellets or both to achieve similar volumes but
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different weights. The weight bags were strapped around
the shoe heel using strips. Subjects were then assigned to
healthy (n=11) and ACL (n=9) groups.

Before the study, the participants were asked to walk
freely or warm up for five minutes to become familiar with
the experimental conditions. Three trials of shod walking
under each condition were recorded using the force plate.
The GRF data were then filtered using a cutoff frequency
of 20 Hz. The GRFs were recorded at vertical, anteropos-
terior, and mediolateral directions. The GRF components
at the vertical direction were reported during heel contact
and push-off phases. The GRF components at the antero-
posterior direction were also reported during heel contact
and push-off phases. At the mediolateral direction, GRFs
were assessed during heel contact, mid-stance, and push-
off phases. Two-way ANOVA with repeated measures was
used for statistical analysis in SPSS software, version 22.
The significant level was Set at 0.05.

Results

Results showed that the effect of the weight factor on the
peak GRF was significant during the heel contact phase
(d=1.762, P=0.001). The effect of group factor was signifi-
cant during the push-off phase (d=1.210, P=0.023). In the
comparison of the FM values at the positive and negative
peaks, no significant difference was observed between dif-
ferent conditions of shoes with and without weights.

Discussion

Lower limb biomechanics and GRFs are significantly
different when wearing light or heavy running shoes dur-
ing walking. Speed, as a biomechanical variable, is mostly
affected by reduced shoe weight. Low shoe weight leads
to biomechanical correction of lower limbs while walking
in athletes with ACL.
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