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ABSTRACT

Dynamic knee valgus is recognized as one of the most significant risk factors for
anterior cruciate ligament (ACL) injuries. Common strategies to prevent dynamic knee valgus and ACL
injuries include taping and visual feedback techniques. This study aimed to compare the immediate
effects of taping and visual feedback methods on kinematic risk factors in male athletes exhibiting
dynamic knee valgus.

[VETTLE This study was quasi-experimental. 34 athletes aged 20-25 years with dynamic knee valgus
were purposefully selected and randomly assigned to taping and visual feedback groups. Kinovea
software was utilized to screen for dynamic knee valgus during a 32-cm drop landing task. Both study
groups performed double-leg squats, single-leg squats, forward step-downs, and lateral step-downs
under taping and visual feedback conditions. In the taping method, an “I” shaped tape was applied
from the tibial tuberosity to the medial and lateral femoral condyles to restrict anterior tibial translation.
Participants in the visual feedback group stood in front of a full-length mirror. They were instructed
to prevent their knees from moving towards the midline of their body while visually monitoring their
alignment. Knee and hip flexion angles, knee valgus, and ankle dorsiflexion angles were measured using
an IMU system before and after the exercise intervention. A two-way repeated measures analysis of
variance was employed to analyze the data at a significance level of P<0.05.

[T The results of this study indicated a significant increase in peak knee (P=0.001) and hip (p=0.004)
flexion angles from the pre-test to post-test in the visual feedback group. Furthermore, the visual
feedback group (P=0.001) and the taping group (P=0.001) showed a significant decrease in peak knee
valgus angle from pre-test to post-test phase. In between-group comparisons, the visual feedback group
compared to the taping group showed a significant increase in peak knee flexion (P= 0.001) and hip
flexion (P=0.039) angles and a significant decrease in peak knee valgus angle (P=0.001).

[@TEIER Both visual feedback and taping interventions positively reduced kinematic risk factors for
ACL injury. However, the visual feedback group demonstrated a larger effect size on most variables than
the taping group. This study’s findings support visual feedback’s effectiveness in controlling knee valgus
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Introduction

nterior cruciate ligament (ACL) injuries

are highly prevalent in sports, with ap-

proximately 91% occurring during athlet-

ic activities. Dynamic knee valgus (DKV)

is a significant risk factor for ACL inju-
ries. DKV is a lower extremity movement pattern char-
acterized by a combination of hip adduction and internal
rotation, knee abduction, anterior tibial translation, tibial
external rotation, and foot inversion. This movement pat-
tern predisposes individuals to both acute and chronic in-
juries, including non-contact ACL tears.

Injury prevention strategies should focus on increas-
ing knee flexion angle and decreasing knee valgus angle
during landing. Tapping is a common strategy to prevent
DKYV and, subsequently, ACL injuries. One taping tech-
nique is ACL taping, which is applied to the tibia in an
anteroposterior direction to prevent ACL injuries. Another
effective strategy for preventing lower extremity injuries,
particularly ACL injuries, and improving lower extremity
alignment, especially knee valgus and flexion angles, is
using motor control strategies and feedback-based training
instructions. Visual feedback has been employed to target
neuromuscular changes in real-time or post-task. Real-
time feedback allows individuals to observe their move-
ments and make immediate biomechanical adjustments.

Neuromuscular training programs have been shown to
reduce ACL injury risk by up to 50% in men and 67% in
women. However, there is still no consensus on the opti-
mal approach. Since these programs typically last 6 to 8
weeks, developing quicker intervention methods for ACL
injury prevention is a crucial step. Since taping and visual
feedback have been proposed as rapid and effective meth-
ods for preventing ACL injuries, a direct comparison of
these approaches can help us select the best strategy for in-
jury prevention and optimize injury prevention programs.
Based on the above, the present study aimed to compare
the immediate effects of visual feedback and taping on ki-
nematic risk factors in male athletes with DKV.

Methods

This quasi-experimental study employed a pre-test-post-
test design to evaluate the effects of the intervention. The
study population consisted of male recreational athletes
(aged 20-25 years) participating in jumping sports (hand-
ball, basketball, and volleyball). Sample size calculation
was performed using G¥*Power software, version 3.1.9.2
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based on a two-way repeated measures analysis of vari-
ance (ANOVA) with an effect size of 0.25, alpha level of
0.05, power of 0.80, and three measurement points, result-
ing in a required sample size of 28 participants. Consid-
ering a 20% dropout rate, 34 participants were recruited
and randomly assigned to two groups: taping (n=17) and
visual feedback (n=17).

Kinovea software (Bordeaux, France, version 0.8.15)
was used to screen for DKV during a 32-cm drop landing.
Individuals with a DKV angle greater than 10 degrees
were considered at risk for ACL injury. An IMU system,
APEX brand, manufactured in Iran, was employed to col-
lect kinematic data at a sampling frequency of 250 Hz
during a drop jump task. Peak knee valgus and flexion,
hip flexion, and ankle dorsiflexion angles were measured.

All participants in both groups performed a pre-test of
the single-leg vertical drop jump (SL-VDJ) task while
wearing the IMU sensors. After three successful and ac-
ceptable trials of the SL-DVI task, the pre-test data for
both groups were recorded. Subsequently, participants
in both groups (visual feedback and taping) immediately
performed four exercise tasks: Bilateral squats, unilateral
squats, unilateral step-downs, and lateral step-downs.
Participants repeated each exercise ten times. The visual
feedback group participants performed all four exercises
before a full-length mirror. A corrective exercise special-
ist instructed them to prevent their knees from moving
towards the body’s midline by visually monitoring their
knee valgus alignment [39]. Participants in the taping
group performed the four aforementioned exercises with
the applied taping. A standardized ACL taping technique
was applied to the participants’ knees. A 5-cm wide ki-
nesio tex (Japan) elastic tape, cut in an “T” shape (30
cm long), was applied with 75% tension from the tibial
tuberosity to the medial and lateral femoral condyles to
prevent anterior tibial translation [31]. After completing
the exercise sets, both the visual feedback and taping
groups performed a post-test under the same conditions
as the pre-test, completing three successful trials of the
SL-VDJ task. In the data processing procedure, we used
Excel 2019 and MATLAB software, version 8.4, 2014b.
Statistical indicators were examined at a significant level
of 0.05 using SPSS software, version 22.

Results

A significant groupxtime interaction was found for peak
knee flexion angle (F, ,,=17.310, P =0.001) and peak knee
valgus angle (F, ,;=5.076, P=0.031). The main effects
of the group were significant for peak knee flexion angle
(F,,, ,=5.966, P=0.020) and peak knee valgus angle (F,,
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152021, P=0.005). The main effects of time were signifi-
cant for peak knee flexion (F(z, 1-32.139,P=0.001 ), hip flex-
ion (F, w1427, P=0.010), and knee valgus (F , 15720201,
P=0.001) angles. Significant differences were found between
the taping and visual feedback groups in peak knee flexion
angle (P=0.001), hip flexion angle (P=0.039), and knee val-
gus angle (P=0.001). Post hoc Bonferroni tests revealed that
the visual feedback group significantly increased peak knee
flexion angle (P=0.001) and hip flexion angle (P=0.001).
The visual feedback group (P=0.001) and the taping group
(P=0.001) showed a significant decrease in peak knee valgus
angle. The largest effect sizes were observed for peak knee
flexion and valgus angles, with a large effect size (>0.14).
There were no significant differences between the visual
feedback and taping groups or between the pre-test and post-
test for peak ankle dorsiflexion angle.

Conclusion

Both visual feedback and taping interventions positively
reduced kinematic risk factors for ACL injury. However,
the visual feedback group demonstrated a larger effect size
on most variables than the taping group. This study’s find-
ings support visual feedback’s effectiveness in controlling
knee valgus and mitigating kinematic risk factors for ACL
injury. Therefore, visual feedback is recommended for
athletes seeking to reduce their risk of ACL injury.
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7. Independent T-test
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6. Single Leg Vertical Drop Jump (SL-VDIJ)
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