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Abstract

Background and Aim: The effectiveness of the immediate augmented
feedback on biomechanical risk factors is well established, but its relationship
to athletes' plyometric performance remains unknown synchronously.
Therefore, the purpose of this investigation was to determine if the immediate
dynamic knee valgus (DKV) correction would affect the stop-jump
Performance.

Methods: Twenty-one male recreational athletes with DKV participated in this
investigation. Three-dimensional kinematics, force plate, and electromyography
data were synchronously collected before and after augmented feedback-based
immediate DKV correction during stop-jump task. The jumping performance
was calculated by using the reactive strength index-modified (RSImoa).

Results: The subjects in post-intervention significantly decreased adduction and
internal rotation of the hip and increased maximum knee flexion during stop-
jump task, which was accompanied by reduced vastus lateralis (VL), gluteus
medius (Gmed), and tensor fasciae latae (TFL) muscles activity in the eccentric
phase. Moreover, the subjects in post-intervention significantly increased time
to take-off, accompanied by a decrease in RSImod.

Conclusion: Our findings exhibited that augmented feedback-based immediate
DKV correction had a negative impact on athletes' jumping performance during
the stop-jump task based on the RSImoq index, as indicated by increased time to
take off. This was probably due to increased maximum knee flexion and
neuromuscular performance insufficiency.
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Extended Abstract

Introduction

Jump landing as an integral part of the
movements and skills is one of the most frequent
actions in the sport and competitive game (1,2),
and obviously, better jumping performance is
directly related to its success. That is why the
various exercises have been designed to increase
the athletes’ jumping performance often by
enhancing the mechanisms of the stretching-
shortening cycle and muscle strength (3). That is
why the effectiveness of these exercises is usually
evaluated by using different types of jump-landing-
jump movement tasks such as the stop-jump task
(4-6). On the other hand, these jump-landing-jump
movement tasks, as an observational movement
screening test, have become an increasing tool to
identify subjects who display dysfunctional
movement patterns; Simulating the movement
patterns that is often associated with non-contact
injuries including anterior cruciate ligament (ACL)
injury within these sports (7-9).

In summary, most of the dysfunctional
movement pattern-based studies focused on the
effectiveness of interventions to reduce
biomechanical risk factors during the jump-
landing-jump-related tasks, and less attention has
been paid to athletes' jumping performance as one
of the most important components related to
success in sports competitions. This is probably
why sports coaches don't have the necessary
motivation to implement such programs due to the
emphasis on injury prevention programs without
any evidence of their short and long-term effect on
the plyometric performance of athletes (10,11).
Although, some studies have been done in this field
that investigated different jump-landing techniques
(5,8,12), different stretching techniques (13-15),
and augmented feedback (16-18) on jumping
performance in healthy subjects without any
biomechanical deficiencies, and often jumping
performance has been defined as jumping height.
Yet, no study thus far has described how
augmented feedback-based immediate DKV
correction effect athletes' jumping performance
based on the reactive strength index-modified
(RSlmod).

Methods

This study was designed as a controlled
laboratory study with a pre- to post-intervention
trial. Twenty-one male recreational athletes with
DKV were required for this study (age, 22.61 *
2.27 years; mass, 71.25 £ 4.19 kg; height, 175.34 +
4.64 cm), and were selected according to the study
criteria. Participants were referred to the Motion
Analysis Laboratory on one occasion and
completed a single 1-hour testing session. Overall,
each of the participants performed the stop-jump
task on a force plate before and after receiving the
augmented feedback intervention; Simultaneous
recordings of the kinematics (120 Hz),
electromyography (1200 Hz), and force plate (1200
Hz) data were performed on each trial.

To perform the stop-jump task, the participants
were asked to run towards the force plates, quickly
decelerate and jump with both feet on the force
plate, and then immediately perform a two-footed
maximal vertical jump.

In the augmented feedback intervention, first,
the participants became aware of their
dysfunctional movement patterns by using
educational videos and images; The first part of the
educational video content was about a standard
stop-jump performed by an elite player, and in the
second part the subjects were shown the recorded
video of their own performance and of course
similar videos and images of an athlete's movement
faults. Then after a 5-minute of educational
training, they were asked to perform jumping tasks
correctly by focusing on the given education and
instructions.

RSlmoq is used as a tool to measure the lower
extremity explosive strength to assess the athletes’
jumping performance. RSlnos Was calculated by
dividing the vertical jump height by the time to
take-off which indicates the athlete's jump ability
relative to the duration of the applied force or time
to take-off (19); Jump height was determined based
on center of mass (COM) displacement, which was
defined as an assumed point where all the body's
mass is concentrated; Time to take-off was defined
as the duration length of force-time between the
initiation of jump and take-off (19-21).
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Results

The subjects at the post-intervention exhibited
significantly less hip adduction in the eccentric
phase (P =.001) and at the maximum knee flexion
position (P = .001), and less hip internal rotation in
the eccentric phase (P =.005) and at the maximum
knee flexion position (P = .005). In addition, the
subjects at the post-intervention exhibited
significantly more knee flexion at the maximum
knee flexion position (P = .001). Also, there was
no significant difference in ankle kinematic
parameters (P > 0.05).

Moreover, in terms of muscle activation, the
subjects at the post-intervention exhibited
significantly less VL activity in the eccentric phase
(P = .030), less Gmed activity in the eccentric
phase (P = .030), and less TFL activity in the
eccentric (P = .040) and concentric (P = .019)
phases. Finally, about athletes’ jumping
performance, there was no difference in the amount
of mean jump height between pre-and post-
intervention (P = .0.54), but the subjects at the
post-intervention exhibited more time to take-off
(P =.001) and consequently less RSlmog (P =.001).

Discussion
In conclusion, although augmented feedback
intervention immediately improves landing-related

biomechanical deficiencies without disturbing the
athletes' jumping height during the stop-jump task;
But, athletes' jumping performance was decreased
based on the RSlwg index, as indicated by
increased time to take-off; Which was probably
due to increased maximum knee flexion and
neuromuscular performance insufficiency.
Nevertheless, we only investigated the immediate
effect of the DKV correction by using augmented
feedback on jumping performance, and new studies
must be conducted to investigate the long-term
effect of the biomechanical deficiencies correction
including the DKV, as an obtained new movement
pattern, on athletes' jumping performance; As an
evidence-based sports injury prevention program
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