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ABSTRACT

The immediate impact of augmented feedback on biomechanical risk factors has
been well established, but its effect on the jumping performance of athletes is still unknown. Therefore,
this study aims to evaluate the effect of augmented feedback on lower limb kinematics and jumping
performance of male athletes with dynamic knee valgus (DKV) during a double-leg drop vertical jump
(DLDVJ) task.

[VETELEE In this quasi-experimental study, 21 male recreational athletes with DKV aged 1-25 years
participated. Three-dimensional kinematic and kinetic data were collected simultaneously before and
after augmented feedback during the DLDVI task at the eccentric and concentric phases. The jumping
performance was calculated by using the reactive strength index-modified (RSImod).

[{EETE The results showed a significant decrease in the hip adduction angle in the eccentric (P=0.001)
and concentric (P=0.001) phases in the maximum knee flexion position (P=0.001) after the intervention
compared to the pre-intervention stage. Also, there was a decrease in external tibiofemoral rotation in
the eccentric (P=0.031) and concentric (P=0.019) phases in the maximum knee flexion position (P=0.037).
In addition, a significant increase in knee flexion in the eccentric phase (P=0.007) and maximum knee
flexion position (P=0.017) was reported after the intervention compared to the pre-intervention stage.
Regarding jumping performance, the intervention was associated with an increase in the take-off time
(P=0.039) and a subsequent decrease in the RSImod value (P=0.011).

[@TENERT The augmented feedback can immediately improve the DKV without reducing the jump
height during a DLDVJ task in male athletes, but it reduces the take-off time and, subsequently, the
jumping performance (The RSImod value). As an evidence-based sports injury prevention program, the
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Introduction

ertical jump ability, defined as maximum

jump height, plays a crucial role in suc-

cessful performance in various sports

such as basketball, football, handball, and

volleyball. Numerous exercises have been
developed to enhance athletes’ jumping performance, of-
ten by improving the stretch-shortening cycle (SSC) and
increasing muscle strength. In this regard, the effective-
ness of these exercises is usually assessed using various
types of jump-landing tasks, such as the double-leg drop
vertical jump (DLDVJ) task. These tasks, as an observa-
tional/motor screening test, have become useful for iden-
tifying individuals with inefficient movement patterns.
By using these tests, the sports specialists can identify
movement patterns that are often associated with non-col-
lision injuries, such as anterior cruciate ligament (ACL)
injuries. Most studies based on inefficient movement pat-
terns have focused on investigating the effectiveness of
interventions in reducing biomechanical risk factors dur-
ing jump-landing tasks and have paid less attention to ath-
letes’ jumping performance. The studies in this field have
examined different jump-landing techniques, stretching
techniques, and augmented feedback on the jumping
performance of healthy individuals without any move-
ment impairment. In these studies, jumping performance
have been defined as jumping height, which do not con-
sider the take-off time. To our knowledge, no study has
investigated the immediate effect of motor impairment
correction based on augmented feedback on lower limb
kinematics and jumping performance based on the reac-
tive strength index-modified (RSImod). in athletes with
dynamic knee valgus (DKV) Therefore, given the impor-
tance of using appropriate evidence-based interventions
by sports professionals and coaches, the present study
aimed to investigate the immediate effect of augmented
feedback on lower limb kinematics and the RSImod of
individuals with DKV while performing the DLDVJ task.

Materials and Methods

This is a quasi-experimental study with a pre-test/
post-test design. Participants were 21 male athletes with
DKYV from Tehran, Iran (Age: 22.61+2.27 years; weight:
71.25+4.19 kg; height: 175.34+4.64 cm). Participants
were selected based on the criteria established for this
study. They were referred to the motion analysis labora-
tory for a single test session, which lasted one hour. They
were instructed to wear comfortable exercise clothes with
no shoes to assess the impact of footwear differences.
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Each participant performed the DLDVI task on a 60x50
cm force plate (Model 69260AA, Kistler, Switzerland)
before and after receiving augmented feedback. Kinemat-
ic (120 Hz) and kinetic (1200 Hz) data were recorded si-
multaneously at each attempt. Each participant performed
the DLDV]J task at three attempts, with a 30-second rest
interval between each attempt. The average of these three
attempts was used for statistical analysis. Before the test,
each participant engaged in a 5-minute warm-up session
by cycling at a self-selected speed and low resistance.
To statistically analyze the raw data obtained from the
research, both descriptive and inferential statistics were
employed. Given the normality of the data distribution,
determined by the Shapiro-Wilk test, a paired t-test was
utilized to assess the impact of the augmented feedback
on the study parameters.

Results

The results showed a significant decrease in the hip ad-
duction angle in the eccentric (P=0.001) and concentric
(P=0.001) phases in the maximum knee flexion position
(P=0.001) after the intervention compared to the pre-in-
tervention stage. Also, there was a decrease in external
tibiofemoral rotation in the eccentric (P=0.031) and con-
centric (P=0.019) phases in the maximum knee flexion
position (P=0.037). In addition, a significant increase in
knee flexion in the eccentric phase (P=0.007) and maxi-
mum knee flexion position (P=0.017) was reported after
the intervention compared to the pre-intervention stage.
Regarding jumping performance, the intervention was as-
sociated with an increase in the take-off time (P=0.039)
and a subsequent decrease in the RSImod value (P=0.011).

Conclusion

In conclusion, the augmented feedback can immediately
improve DKV without negatively affecting the jumping
height during the DLDV]J task in athletes. However, it is
associated with a decrease in the take-off time, which can
subsequently lead to a reduction in jumping performance
(The RSImod value). As an evidence-based injury pre-
vention program, the long-term effectiveness of improv-
ing DKV on athletes’ jumping performance needs to be
investigated in further studies.

Ethical Considerations

This study was approved by the Ethics Committee of
Allameh Tabataba’i University, Tehran, Iran (Code:
IR.ATU.REC.1401.050). All ethical principles were
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considered in this study. The participants were informed
about the study objectives and methods. They were also
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were free to leave the study at any time, and if desired, the
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