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ABSTRACT
This work s licensed under a Creative f RGN EERE VAT E Genu valgus malalignment is associated with altered lower limb muscular activities
Commons Attribution 4.0 International B . . . . . . .
(cCBY40) :during running. The study aimed to evaluate the effect of using a brace in three different knee flexion

angles on the frequency of muscular activity during running in people with genu varus.

[VETEEE The statistical sample of this study consisted of 30 soccer students. Fifteen persons with genu
varus and 15 healthy persons were selected to participate in this study. The electrical activity of the
muscles, including medial gastrocnemius, tibialis anterior, vastus medialis, rectus femoris, vastus latera-
lis, biceps femoris, and semitendinosus, were recorded by electromyography system during running with
four brace conditions (without a brace, knee brace at 15, 30, and 60%knee flexion).

ST The results showed that the main effect of “brace” on the frequency spectrum of the biceps
femoris during the loading phase was increased statistically. During the loading phase, the most signifi-
cant median frequency of the biceps femoris was running with a brace with 30°knee flexion. The main
effect of “brace” on the frequency spectrum of semitendinosus during the push-off phase was statisti-
cally significant. The lowest value of semitendinosus muscle was during running with a brace with 15°
knee flexion.

[@TEIERT The most significant effect of a knee flexor brace is on the frequency content of biceps femo-
ris and semitendinosus muscles with a mount at 30knee flexion. This may be due to the passive support
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Introduction

enu valgus malalignment is associated

with altered lower limb muscular activities

during running. Factors such as changes

in the mechanical direction of the lower

limb cause changes in the movement of the
muscles around the joints and in the running mechanics.
The most crucial change in this axis is the increase of the
knee valgus. Individuals with knee osteoarthritis have
been shown to have lower knee abductor torque, less ro-
tational adaptation, and reduced knee joint flexion com-
pared to patent with a Genu valgum or a healthy group.
Some studies have shown a direct relationship between
thigh muscle activity and knee valgus, so increased thigh
muscle activity led to raised knee valgus.

Today, various methods are used to correct the compli-
cation of genu valgum, all of which aim to prevent the
increased risk of injury and improve this complication. A
new approach to exercise medicine is to move the patient
early using functional therapy, and absolute immobiliza-
tion using gypsum splints is becoming obsolete. Surface
electromyography is a non-invasive method for assessing
the activity or duration of muscle activity that is widely
used in various branches of musculoskeletal biomechan-
ics, including rehabilitation studies, ergonomics, and mo-
tor sciences.

The study aimed to evaluate the effect of using a brace in
three different knee flexion angles on the frequency of mus-
cular activity during running in individuals with genu varus.

Materials and Methods

The statistical sample of this study consisted of 30 soc-
cer students. Fifteen healthy persons and 15 persons with
genu varus were selected to participate in this study. In
the present study, the electrical activity of the muscles,
including medial gastrocnemius, tibialis anterior, vastus
medialis, rectus femoris, vastus lateralis, biceps femoris,
and semitendinosus were recorded by electromyography
system during running with four brace conditions (with-
out a brace, knee brace at 15°, 30°, and 60° knee flexion).

Calipers were used to assess the extent of enlarged knee
valgus. Using a caliper, the distance between the two in-
ner angles of the subjects was evaluated while standing. If
the distance between the two ankles was between 2.5 and
5 cm, the issues could enter the present study. This study
had an ethics (Code: IR-ARUMS-REC-1398-313) from
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Ardabil University of Medical Sciences. The present
study was conducted in two stages: pre-test and post-test.
Subjects attempted to run 18 meters from the laboratory
after the electrodes were placed on the muscles. Each step
was recorded with three correct attempts. Attempts were
made to ensure that the electromyographic signal of all
muscles was recorded correctly. At the beginning of both
stages of the test, the subjects were engaged in warm-up
for 10 minutes by stretching and jumping movements.
Cooling was performed after the examination.

Using Biometrics DatalLITE and MATLAB software,
all electromyographic data were analyzed, and the infor-
mation was recorded in Excel. For statistical analysis, re-
peated measures analysis of variance (ANOVA) was used
at a significance level of 0.05.

Results

The main effect of the group was not statistically signifi-
cant on muscle activity of lower limb muscles during load-
ing, mid-stance, and push-off phase (P>0.05). The results
showed that the main effect of “brace” on the frequency
spectrum of the biceps femoris during the loading phase
was increased statistically. During the loading phase, the
most significant median frequency of the biceps femoris
was running with a brace with 30° knee flexion. The main
effect of “brace” on the frequency spectrum of semiten-
dinosus during the push-off phase was statistically sig-
nificant. The lowest value of semitendinosus muscle was
during running with a brace with 15° knee flexion.

Dissection

The most significant effect of a knee flexor brace is on
the frequency content of biceps femoris and semitendino-
sus muscles with a brace at 30° knee flexion. This may be
due to the passive support role of the brace and possibly
could prevent biceps femoris and semitendinosus injuries.
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23. Muscle bulk

24. Muscle fibers direction

25. Datalit

26. Biometric

27. Bertec

28. Shapiro-Wilk

29. Two way ANOVA with Repeated measure
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