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ARTICLE INFO Abstract
Background. Due to the special structure of the knee joint in genu valgus individuals,
neuromuscular characteristics of muscles can be disturbed and this may change postural
control. This study aimed to investigate the effect of 8 weeks of training with an elastic
band on the frequency spectrum of lower limb muscles in genu valgum patients during
running.
Methods. This study was a clinical trial in which 24 male students (20-30 years old) were
randomly divided into control and experimental groups. Corrective exercises were
performed for 8 weeks using an elastic band for the experimental group. The electrical
¢ Frequency spectrum activity of selected muscles was recorded by an electromyography system. Statistical
e Genu valgum analysis was performed using repeated measures ANOVA test at the significant level of
¢ Training 0.05.
e Elastic band Results. Findings showed a significant increase in the frequency spectrum of rectus
femoris (P=0.026; d=1.669) after training.
Conclusion. Quadriceps muscles increase knee joint stability along with balance during
movements. Therefore, increasing the median frequency of knee joint muscles improve
balance.
Practical Implications. The results of this study showed that exercises with elastic bands
are useful for people with Genu valgum, and in particular, the use of these exercises
leads to improved balance and performance.
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Extended Abstract

osteoarthritis.  Knee

Background

One of the common deformities in lower limbs is
known as genu valgum deformity which causes
inward bowing at the knees. Previous studies
identified knee malalignment related to genu valgum
as a prominent mechanical risk factor for the

development of knee
osteoarthritis affects > 4.9% and 19% of adults aged
25 and 45 years and older, respectively, and is more
prevalent in females (~13%) compared to males
(~10%). This type of deformity has several serious
consequences which can have a direct effect on the
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function of lower limb muscles among those
suffering from genu valgum deformity. The negative
consequences of this deformity include a pelvic, leg,
and ankle joint deformity, some biomechanical
changes in the pelvic, leg, and ankle joints, a change
in the tension line of the muscles, an increase in the
imposed gravity force on outward ligament
structures of the knee in both static and dynamic
positions, stretching and loosening of the outward
ligament structures of the knee and finally, a change
in the signals transferred from their mechanical
receptors to the central nervous system. Therefore,
this study aimed to investigate the effect of 8 weeks
of training with an elastic band on the frequency
spectrum of lower limb muscles in genu valgum
patients during running.

Methods

This study was a clinical trial which included 24
male students (20-30 years old) who were randomly
divided into control and experimental groups.
Corrective exercises were performed for 8 weeks
using an elastic band for the experimental group.
Participants were recruited in May 2021 from
physical therapy clinics in Ardabil City, Iran. We
used the freeware tool GPower 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. All participants were physically
active males with at least one year of experience in
recreational training such as walking and/or running
with 3 sessions per week, each session lasting 50 min.
All participants were right-footed. For the GV group,
participants were recruited if they had medial ankle
epicondyles distance>0.5 cm. None of the
participants had previously experienced the model of
corrective movements with training with an elastic
band. For both GV and healthy controls, a priori-
defined exclusion criteria comprised a history of
musculoskeletal surgery at the trunk and/or lower
limbs, and neuromuscular or orthopedic disorders
(except for GV for the GV group). A wireless EMG
system (Biometrics Ltd., Nine Mile Point Ind. Est,
Newport, 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 the
activity of the tibialis anterior (TA), gastrocnemius

medialis  (Gas-Med), biceps femoris (BEF),
semitendinosus (ST), vastus lateralis (VL), vastus
medialis (VM), rectus femoris (RF), and gluteus
medius (Glut-Med) muscles of the right leg. These
muscles were selected due to their stabilizing
function during running (18). 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), the skin
surface was shaved and cleaned with alcohol over the
selected muscles (28). EMG data were synchronized.
For EMG analyses, the run cycle was divided into the
loading phase, the mid-stance, and the push-off
phase. Using a handheld dynamometer, MVIC was
assessed for each recorded muscle to normalize EMG
during running. A bandwidth filter of 10-500 Hz,
and a notch filter of 50 Hz was used to smooth the
EMG signals and to reduce artifacts from external
sources. Pre- and post-intervention, EMG testing
was conducted and co-contraction of the right leg
was recorded during running at constant running
speed. Statistical analysis was performed using
repeated measures ANOVA test at the significant
level of 0.05.

Results

The results did not demonstrate a significant
main effect of "Time" and "Group" for muscle
activities during running. Findings showed a
significant main effect of the Time * group for rectus
femoris (P=0.026; d=1.669) after training during
running. The paired-wise comparison revealed
significantly greater rectus femoris activity in the
after-training group than in the pre-test group.

Conclusion

Our findings showed that training with an elastic
band affects the frequency spectrum of lower limb
muscles in genu valgum patients during running
while, due to the increase in the frequency of rectus
femoris muscle during the post-test compared to the
pre-test, it can be acknowledged that training with an
elastic band can be effective in reducing the
absorption of shocks to the lower extremities.
Meanwhile, quadriceps muscles increase knee joint
stability along with balance during movements.
Therefore, increasing the median frequency of knee
joint muscles will improve balance.
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