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Jumping motor tasks in people with motor control defects are probably
associated with incomplete movement patterns, which can be related to
non-collision injuries of the lower limbs. Therefore, the aim of the present
study is to investigate the eight-week training program of feedback on the
biomechanical variables of athletes with selected motor control defects in
landing jump tasks.

The present study is a randomized clinical trial study before and after the
intervention. 34 male recreational athletes with movement control defects
were selected based on the study criteria and then randomly assigned to
control and feedback groups. To analyze the data, two-way analysis of
variance and Bonferroni statistical tests were used for each movement
task at a significance level of P < 0.05.

The results of the study indicated an increase in the electrical activity of
the VM and GM muscles in different phases of jumping in the feedback
group. Also, the feedback group showed a decrease in knee valgus angle in
the frontal plane (P < 0.05).

The results of the present study showed that feedback can be used to
correct incomplete movement patterns in jump-landing tasks.
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Extended Abstract

Introduction and purpose: Jumping motor tasks in people with motor control defects
are probably associated with incomplete movement patterns, which can be related to
non-collision injuries of the lower limbs. In relation to these people, it has been
recommended that the design of exercise protocols should also be done with the aim of
controlling and improving functional defects. Therefore, the aim of the present study is
to investigate the eight-week training program of feedback on the biomechanical
variables of athletes with selected motor control defects in landing jump tasks.
Materials and methods: The present study is a randomized clinical trial study before
and after the intervention. 34 male recreational athletes with movement control defects
(dynamic knee valgus and quadriceps dominance) were selected based on the study
criteria and then randomly assigned to control groups with a ratio of 1:1 (age range,
28.10+4.70years; height, 171+£5.49cm; mass, 76.83x5.81kg; and BMI,
22.12+ 1.54kg/m?) and feedback group (age range, 29.80+3.61years; height,
173.80 £ 4.70cm; mass, 78.3314.64kg; and BMI, 21.40+1.77 kg/m? ).Electromyography
data (vastus medialis, vastus lateralis, gluteus medius, Tensor fasciae latae and biceps
femoris) and lower limb kinematics (knee valgus angle) were recorded while the
participants performed the landing jump movement tasks (vertical jump, tuck and
countermovement) in the two previous stages. From the protocol and after the protocol,
they performed jumping exercises for two months. In addition, external feedback (first
by using educational videos and then verbally while doing the task (place the knee in
line with the toes, press the knee towards the wall (external source)) during the two
months of the training program was presented to the feedback group. To analyze the
data, two-way analysis of variance and Bonferroni statistical tests were used for each
movement task at a significance level of P < 0.05.

Findings: The results of the study indicated an increase in the electrical activity of the
VM and GM muscles and a decrease in the electrical activity of theVL, BF and TF
muscles in different phases of jumping in the feedback group. As an example, In the

eccentric phase of the vertical jump, Bonferroni's post hoc test showed a significant
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improvement in the amount of electrical activity of the vestus medialis muscle (effect
size = 0.94, p = 0.001) and gluteus medius muscle (effect size = 1.16, p = 0.001) in the
feedback group. Eccentric phase during vertical jump Also, a significant decrease in the
amount of electrical activity of the vestus lateralis muscle (effect size=0.48, p=0.005)
and tensor fascia lata (effect size=0.72, p=0.001) was observed. In the concentric
phase of the vertical jump, Bonferroni's post hoc test showed that the feedback group
had a significant improvement in the electrical activity of the gluteus medius muscle
(effect size = 1.19, p = 0.013). Also, a significant decrease in the electrical activity of the
vestus lateralis muscle (effect size = 0.73, p = 0.001) and fascia lata tensor (effect size
= 0.45, p = 0.008) was observed. In the maximum knee flexion phase of the vertical
jump, Bonferroni's post hoc test showed that the feedback group had a significant
improvement in the electrical activity of the gluteus medius muscle (effect size = 1.48, p
= 0.001). Also, a significant decrease in the amount of electrical activity of the biceps
femoris muscle was observed (effect size = 0.74, p = 0.002) and In the landing moment
phase of the vertical jump, Bonferroni's post hoc test showed that the feedback group
had a significant improvement in the amount of electrical activity of the vestus medialis
muscle (effect size = 1.45, p = 0.001) and gluteus medius (effect size = 1.08, p = 0.001).
Also, there was a significant decrease in the amount of electrical activity of the vestus
lateralis muscle (effect size=1.41, p=0.001), tensor fascialata (effect size=0.53,
p=0.050) and biceps femoris (effect size=1.22, p=0.001) was observed.

In the eccentric phase of the tuck jump, Bonferroni's post hoc test showed a significant
improvement in the electrical activity of the vestus medialis muscle (effect size = 0.57, p
= 0.001) and gluteus medius (effect size = 0.53, p = 0.002) in the ecentric phase. Also,
a significant decrease in the electrical activity of the vestus lateralis muscle (effect
size=1.13, p=0.002) and tensor fascia lata (effect size=0.31, p=0.002) was observed. In
the concentric phase of the tuck jump, Bonferroni's post hoc test showed a significant
improvement in the electrical activity of the vestus medialis muscle (effect size = 0.48, p
= 0.001) and gluteus medius (effect size = 1.48, p = 0.001). Also, a significant decrease
in the amount of electrical activity of the vestus lateralis muscle (effect size=0.84,
p=0.001) was observed. In the maximum knee flexion phase of the tuck jump,
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Bonferroni's post hoc test showed a significant improvement in the electrical activity of
the vestus medialis muscle (effect size = 1.05, p = 0.001) and gluteus medius (effect
size = 0.77, p = 0.001) Also, a significant decrease in the electrical activity of tensor
fascia lata muscle was observed (effect size = 0.78, p = 0.001) and In the landing
moment phase of the tuck jump, Bonferroni's post hoc test also showed that the
feedback group had a significant improvement in the amount of electrical activity of the
vestus medialis muscle (effect size = 1.71, p = 0.001) and gluteus medius (effect size =
1.19, p = 0.001). There was also a significant decrease in the amount of electrical
activity of the vestus lateralis muscle (effect size = 0.98, p = 0.034).

In the eccentric phase of the countermovement jump, Bonferroni's post hoc test showed
a significant improvement in the electrical activity of the vestus medialis muscle (effect
size = 0.81, p = 0.001) and gluteus medius (effect size = 1.77, p = 0.001). Also, there
was a significant decrease in the electrical activity of the vestus lateralis muscle (effect
size = 0.61, p = 0.010), tensor fascia lata (effect size = 1.05, p = 0.001) and biceps
femoris (effect size = 1.03). Effect size, p=0.001) was observed. In the concentric phase
of the countermovement jump, Bonferroni's post hoc test showed that the feedback
group had a significant improvement in the electrical activity of the gluteus medius
muscle (effect size = 0.91, p = 0.010). In the maximum knee flexion phase of the
countermovement jump, Bonferroni's post hoc test also showed a significant
improvement in the electrical activity of the vestus medialis muscle (effect size = 1.12, p
= 0.001) and gluteus medius (effect size = 0.59, p = 0.034) in the maximal phase. There
was also a significant decrease in the amount of electrical activity of the vestus lateralis
muscle (effect size = 1.11, p = 0.001). In the landing moment phase of the
countermovement jump, Bonferroni's post hoc test showed that the feedback group
showed a significant improvement in the amount of electrical activity of the vestus
medialis muscle (effect size = 1.39, p = 0.001) and gluteus medius (effect size = 1.03, p
= 0.001). Also, there was a significant decrease in the electrical activity of the vestus
lateralis muscle (effect size = 0.74, p = 0.018), tensor fascia lata (effect size = 1.71, p =

0.001) and biceps femoris (effect size = 1.69, p=0.001) was observed.
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Also, in the vertical jump, a significant difference in knee valgus angle was observed
between the feedback group and the control group (p=0.001). Bonferroni's post hoc test
showed that the feedback group had a significant improvement in knee valgus angle
value compared to its pre-test (effect size = 1.23, p = 0.001). In the tuck jump, a
significant difference in knee valgus angle was observed between the feedback group
and the control group (p=0.002). Bonferroni's post hoc test showed that the feedback
group had a significant decrease in knee valgus angle compared to its pre-test (effect
size = 1.16, p = 0.001) and in the countermovement jump, there was a significant
difference in the knee valgus angle between the feedback group and the control group.
not observed Bonferroni's post hoc test showed that the feedback group had a
significant decrease in knee valgus angle compared to its pre-test (effect size = 0.73, p
=0.001).

Conclusion: In the present study, the authors investigated the effect of an eight-week
feedback training program in jump-landing tasks on the biomechanical variables of
athletes with motor control defects. The results of the present study indicated that
feedback during two months improved the biomechanical variables of the athletes. More
precisely, feedback in all three jumps improved the electrical activity of the vestus
medialis and gluteus medius muscles (especially in the centric and maximal knee
flexion phases) and decreased the activity of the vestus lateralis, tensor fascial and
biceps femoris muscles. Also, feedback decreased the amount of knee internal
displacement or knee valgus angle in all three jumps equally. As a result, feedback can
be used in practice programs and during functional tasks as a desirable and effective
intervention on patterns of the movement to be used. However, for a general
conclusion, more studies are needed in different groups and different sports levels, as

well as more samples.
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