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Background. Different shoe weights affect walking mechanics. Therefore, the purpose
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of this study was to determine the effect of sport shoe weight on lower extremity muscle
activities in athletes with anterior cruciate ligament reconstruction during walking. It
was hypothesized that reduced shoe weight results in decreased frequency content of
selected muscles during walking.

Methods. Twenty healthy males and athletes with ACL reconstruction volunteered and
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gave their written informed consent to participate in this study. Participants were male
and physically active. Each participant performed three walking trials in each of the light
(mass per shoe: 150 + 18 g), medium (300 £ 18 g), and heavy (450 £ 18 g) conditions in
a randomized order and electromyography were analyzed during walking.

Results. EMG results showed that the increase in shoe weight was directly related to the
increase in electrical activity of the muscles, but only in the swing phase was the
electrical activity of the TA muscle decreased.

Conclusion. Different shoe weights affect the electrical activity of the muscles and the
walking speed. Therefore, lighter weight shoes are recommended for patients with ACL.
Practical Implications. The results of this study show that light shoes are useful for
patients with anterior cruciate ligament rupture and the use of lightweight shoes is
recommended for people with anterior cruciate ligament rupture.
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Extended Abstract

Background

Anterior cruciate ligament rupture leads to an
inconsistent functional status. Rudolph et al. showed
that subjects with ACL injuries altered peak, time to
peak and/or duration of vastus lateralis, lateral
hamstrings and soleus muscles compared to healthy
controls during walking. Shiavi et al. noted that 50%

of the ACL deficient subjects were clustered into
muscle activation patterns with a predominance of
injured subjects. On the other hand, optimizing
biomechanical variables while walking may be
achieved by providing appropriate sports shoes. In
particular, the modification of shoe properties, such
as the reduction of shoe weight, can improve athletic
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performance. In addition, many injured athletes tend
to prefer light-weight shoes. Thus, the purpose of
this study was to determine the effect of sport shoe
weight on lower extremity muscle activities in
athletes with ACL reconstruction during walking. It
was hypothesized that reduced shoe weight results in
decreased frequency content of selected muscles
during walking.

Methods

The freeware tool G Power was used to calculate a
one-sided a priori power analysis. The analysis
revealed that at least 15 participants would be needed
per group to achieve large-sized interaction effects
for kinetic variables. therefore, twenty healthy males
and athletes with ACL reconstruction volunteered for
the study. Subjects were assigned to healthy (n=11)
and ACL (n=9) groups. Subjects with average (mean
+ SD; age 26 *+ 3 years, body mass 72.1 £ 8.6 kg,
height 1.77 + 0.07 m, vigorous physical activity 8 +
3.4 hours/week) were eligible for inclusion in this
study. Custom-made fabric bags of different weights
were attached to identical pairs of sport shoes to
provide a light (mass per shoe: 352 + 18 g), medium
(510 £ 17 g), and heavy (637 + 18 g) shoe condition.
The weight bags were strapped around the shoe heel
using strips. A wireless EMG system with eight pairs
of bipolar Ag/AgCI surface electrodes was used to
record activity of the gastrocnemius medialis (GM),
biceps femoris (BF), semitendinosus (ST), tibialis
anterior (TA), vastus medialis, Gluteus med (GM),
vastus lateralis and rectus femoris muscles of the
right leg. These muscles were selected due to their
stabilizing function during walking. Raw EMG
signals were digitized at 1000 Hz and streamed via
Bluetooth to a computer for further analysis.
According to the European recommendations for
surface electromyography (SENIAM), skin surface
was shaved and cleaned with alcohol over the
selected muscles. EMG data was synchronized. A
bandwidth filter of 10-500 Hz, and a notch filter of
50 Hz were used to smooth the EMG signals and to
reduce artefacts from external sources. Pre and post

intervention, EMG testing was recorded during
walking at constant walking speed. All statistical
analysis was done on SPSS software by two-way
ANOVA analyses test at significant level of 0.05.

Results

Results demonstrated significant main effects of
"weight" for TA activity during loading phase
(P=0.005 d=0.32). Findings showed significant main
effect of group for Gas-med during loading phase
(P =0.002 d=0.21). Furthermore, significant group-
by-time interactions were found for Gas-med activity
during loading phase (P=0.042 d=0.23). Results
demonstrated significant main effects of "weight" for
TA (P=0.032 d=0.23), ST (P=0.023 d=0.16), and
Glut-med (P=0.006 d=0.20) activity during mid-
stance phase. Findings showed significant main
effect of group for VL (P=0.004 d=0.37) and Glut-
med (P=0.005 d=0.35) during mid-stance phase.
Furthermore, significant group-by-time interactions
were found for BF activity during mid-stance phase
(p=0.020 d=0.16). Results did not demonstrate
significant main effect of "weight" muscle activities
during push off phase. Findings showed significant
main effect of group for TA (p=0.001 d=0.64), Gas-
med (P=0.017 d=0.27), Glut-med (p=0.003 d=0.40),
and ST (P=0.007 d=0.34) during push off phase.
Furthermore, results did not show significant group-
by-time no interactions for muscle activities during
push off phase. Results did not demonstrate
significant main effect of "weight" for muscle
activities during swing phase. Findings showed
significant main effect of group for TA (P=0.001
d=0.77), VL (P=0.013 d=0.29), and BF (P=0.024
d=0.25) during swing phase. Results did not show
significant group-by-time interactions for muscle
activities during swing phase.

Conclusion

Different shoe weights affect the -electrical
activity of the muscles and the walking speed.
Therefore, lighter weight shoes are recommended for
patients with ACL.
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