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Abstract

Most sports injuries occur during fatigue. The aim of the present study was to evaluate
the effect of fatigue protocol on lower limb muscular activities in individuals with genu
varus during running with agility shoes. In this study, 14 individuals with genu varus and
15 healthy control ones aged 20-30 years volunteered to participate. Muscle activities
were recorded using a Biometric system. Findings demonstrated greater gluteus medius
activity in the healthy group compared to the genu varus group. The main effect of
fatigue on tibialis anterior activity during the loading phase and mid-stance phase was
significant. Overall, because of different tibialis anterior and semitendinosus
performance in the genu varus group compared with the healthy group during running
before and after fatigue protocol, rehabilitation of these muscles is essential in genu
varus individuals.
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Extended Abstract

Objectives

The term fatigue though can refer to both physical and mental exhaustion due to
prolonged stimulation or exertion. As such, it is a phenomenon of interest to
many scientific disciplines, including the science of coaches and players, as it is
used in a variety of contexts. Most sports injuries occur during fatigue. Fatigue
can induce postural instability and even lead to falls. However, most current
methods and treatments to delay or reduce the fatigue process require long
preparatory time or large and expensive equipment. The aim of the present study
was to evaluate the effect of fatigue protocol on lower limb muscular activities
in individuals with genu varus during running with agility shoes.

Methods

In this study, 14 individuals with genu varus and 15 healthy control ones aged
20-30 years volunteered to participate. The research protocol was approved by
the Ethics Committee of the Medical Sciences University of Ardabil, Iran. All
participants provided their written informed consent to participate in this study.
All participants were right-footed. Both before and after the test, a wireless
electromyography system (Biometrics Ltd., Nine Mile Point Ind. Est, Newport,
UK) with eight pairs of bipolar Ag/AgCI surface electrodes (20 mm center-to-
center distance; input impedance of 100 MQ; and common-mode rejection ratio
of >110 dB) was used to record the activity of the tibialis anterior,
gastrocnemius medialis, biceps femoris, semitendinosus, vastus lateralis, vastus
medialis, and rectus femoris as well asgluteus medius muscles of the right leg.
For the running trials, participants were familiarized with the laboratory
situation by walking three times across the walkway. A force plate (Bertec
Corporation, Columbus, OH, USA) was used to collect ground reaction force
data of the right foot at 1000 Hz. ground reaction force data were low-pass
filtered using a 20 Hz. Specific gait characteristics (heel strike and toe off) were
extracted from the walking trials using the force plate. For this purpose, a 10 N
threshold was used to detect the stance phase of the gait cycle. A trial was
considered successful if the right foot landed in the middle of the force plate and
if electromyography signals were artefact-free upon visual examination of the
online screen. Three successful running trials were assessed for each condition
and used for further data analyses. Muscle activities were recorded before and
after the fatigue protocol. A separate 2 (groups: genu varus group vs healthy
group) x 2 (time: pre vs. post-test) ANOVA with repeated measures on time was
computed. Post-hoc analyses were calculated using Bonferroni tests.

Results: Statistical analysis indicated a significant main effect of group for
medial gastrocnemius activity during loading phase (p = 0.042). The paired-wise
comparison showed greater medial gastrocnemius activity during the loading
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phase in the healthy group than that genu varus group. Statistical analysis
demonstrated significant main effect of group for gluteus medius during loading
(p = 0.003) and swing (p = 0.012) phases. Findings suggested greater gluteus
medius activity in the healthy group compared to the genu varus group. Main
effect of fatigue on tibialis anterior activity during loading (p = 0.022) and mid-
stance phase (p = 0.031) were significant. The paired-wise comparison displayed
greater tibialis anterior activity during loading and mid-stance phases after
fatigue protocol compared with before fatigue protocol. Statistical analysis
demonstrated significant interaction effects of group and fatigue for tibialis
anterior activity during mid-stance phase (p = 0.039). Statistical analysis
represented significant interaction effects of group and fatigue medial
gastrocnemius activity during the loading phase (p = 0.018) and swing phase (p
= 0.014). Statistical analysis indicated significant interaction effects of group
and fatigue rectus femoris activity during loading phase (p = 0.014). Statistical
analysis exhibited significant interaction effects of group and fatigue
semitendinosus activity during swing phase (p = 0.016).

Conclusion

The aim of the present study was to evaluate the effect of fatigue protocol on
lower limb muscular activities in individuals with genu varus during running
with agility shoes. Overall, because of different tibialis anterior and
semitendinosus performance in the genu varus group compared with the healthy
group during running before and after fatigue protocol, rehabilitation of these
muscles is essential in genu varus individuals. However further study is needed
to better establish this issue.
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