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ABSTRACT

Weakness in the knee muscles and other components of the knee joint can cause
various complications, including the genu varum. This study aims to investigate the effects of eight weeks
of running on a treadmill and on the ground on muscle activities in individuals with genu varum.
[VEETEEE This is a quasi-experimental and laboratory study. Forty-five young men with genu varus were
randomly divided into three groups: control, ground-based training, and treadmill training. Running ex-
ercises were performed for eight weeks in the training groups. The electrical activity of selected muscles
was recorded by an electromyography system. For statistical analysis, repeated measures analysis of
variance was used. The significant level was set at 0.05.

ST In the treadmill training group, the electrical activity of the biceps femoris and gastrocnemius me-
dialis muscles increased significantly after training during the heel contact phase. In the ground-based
training group, the electrical activity of the biceps femoris and vastus latralis muscles significantly in-
creased after training. In the swing phase of running, the electrical activity of the tibialis anterior, gluteus
medius, and semitendinosus muscles was also significantly increased after training in the ground-based
training group
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Extended Abstract
Introduction

nefficiency in the muscles and components act-

ing on the knee joint causes various complica-

tions, including the genu varum (bow legs).

This deformity is characterized by (outward)

bowing at the knee, which means that the lower
leg is angled inward (medially) in relation to the thigh’s
axis, giving the limb overall the appearance of an archer’s
bow. In this deformity, medial angulation of both lower
limb bones (femur and tibia) is usually involved. This
study aimed to investigate the effects of eight weeks of
running on a treadmill and the ground on muscle activity
in individuals with genu varum.

Materials and Methods

This is a quasi-experimental study. The sample size was
determined 15 per group using G¥*Power software. In this
regard, 45 young males with genu varum were randomly
divided into three groups: control, ground-based training,
and treadmill training. Running exercises were performed
for eight weeks in training groups. The electrical activity
of selected muscles was recorded by electromyography
(EMG). All participants were right-footed. For the genu
varum detection, the criteria were a distance >3 cm be-
tween two medial knee epicondyles in the upright relaxed
standing posture and a mechanical axis angle >1.3° in
both knees. The exclusion criteria were a history of mus-
culoskeletal surgery at the trunk and/or lower limbs, and
having neuromuscular or orthopedic disorders.

A wireless EMG system (Biometrics Ltd., UK) with
eight pairs of bipolar Ag/AgCl 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 activity of the tibialis anterior (TA), gastrocne-
mius medialis (Gas-Med), biceps femoris (BF), semiten-
dinosus (ST), vastus lateralis (VL), vastus medialis (VM),
and rectus femoris (RF), and gluteus medius (Glut-Med)
muscles of the right leg. These muscles were selected
due to their stabilizing function during running. Raw
EMG signals were digitized at 1000 Hz and streamed
via Bluetooth to a computer for further analysis. Shav-
ing skin surface and cleaning with alcohol to place the
electrodes over the selected muscles were done accord-
ing to the European recommendations for surface electro-
myography (SENIAM). Using a hand dynamometer, the
maximal voluntary isometric contraction was assessed for
each recorded muscle to normalize EMG during running.
A bandwidth filter of 10-500 Hz and a notch filter of 50
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Hz were used to smooth the EMG signals and to reduce
artifacts from external sources. For statistical analysis, re-
peated measures analysis of variance was used in SPSS
software, Version 21. The significant level was set at 0.05.

Results

The results showed that, in the treadmill training group,
the electrical activity of BF and Gas-Med muscles in-
creased significantly during the heel contact phase of run-
ning. In the ground-based training group, the electrical
activity of BF and VL muscles significantly increased. In
the swing phase of running, the electrical activity of TA,
Glut-Med, and ST muscles in the ground-based training
group were also significantly increased.

Conclusion
It can be concluded that running on a treadmill may

have been effective in improving muscle activity and pre-
venting the progression of the knee genu varum.
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16. Anterior Cruciate Ligament (ACL)
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