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ABSTRACT

EELCE LR E With respect to the prevalence of chronic ankle instability and adverse consequenc-
es, such as neuromuscular dysfunction of the proximal joints, the implementation of preventive proceed-
ing in the proximal limb of the ankle is very necessary. Therefore, the present study was done to investi-

Received: 01 Apr 2020 gate the effect of six weeks of plyometric training with feedback on maximum knee flexion and maximum
Accepted: 09 Aug 2020 vertical GRF on the drop landing technique of male basketball players with chronic ankle instability.
Available Online: 22Nov2021  DMISEE The present study has a quasi-experimental research design. Twenty-four male basketball play-

ers with chronic ankle instability participated in this study. After identifying individuals using the Cum-
berland Ankle Instability Tool, athletes were divided into two experimental groups (n=12) and a control
(n=12) group. Evaluation of maximum knee flexion and maximum vertical ground reaction force was
conducted using ten cameras and two distinct forces, respectively. The participants in the experimental
groups performed plyometric training with feedback for six weeks. After examining the normality of data
by the Shapiro-Wilk test, a paired t-test was used to compare differences within groups and an indepen-
dent t-test was used to compare differences between groups.

(5T The results showed that six weeks of plyometric training with feedback on maximum knee flexion

Keywords:
Plyometric, Feedback,
Maximum Knee

Flexion, Maximum and maximum vertical GRF on drop landing technique of male basketball players with chronic ankle in-
Vertical Ground Reac- :  stability significantly increased maximum knee flexion and reduced the maximum vertical GRF (P<0.05).
tion Force, Chronic [@TEIER Adding plyometric training with feedback to the chronic ankle instability basketball program
Ankle Instability  to prevent subsequent damage later in the proximal limb is recommended.
Extended Abstract chronic ankle instability compared to healthy people,
there are changes in strength, neuromuscular function,
1. Introduction balance and posture control, ground reaction force, and
gait. Over the past few years, neuroscientists have studied
xternal ankle sprain is one of the most the lower limb movement strategy of people with chronic
common lower limb injuries in basketball. ankle instability, which changes during landing, kinemat-
In more than 40% of cases, external ankle ics (in the joints of the ankles, knees, and thighs), and their
sprains develop a condition called chronic kinetics. Biomechanical research shows that joint kine-
ankle instability (CAI). In people with matics affect the ability to change and absorb impact due
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to landing. Thus, kinematic adaptations may be inefficient
for distributing overloaded forces too quickly and may in-
crease susceptibility to injuries, such as chronic ankle in-
stability. Studies have shown that exercise programs that
emphasize jumping increase posture performance and
control in people with chronic ankle instability.

Plyometric exercises are essential in developing muscle
control and strength to reduce injury. These exercises
increase muscle strength, vertical jumping, acceleration,
and running speed, and can improve the biomechanics of
the lower limbs. However, if done improperly, plyometric
exercises cannot be expected to have a beneficial effect on
reducing injury, as they may be harmful. Therefore, the
emphasis of sports assessment programs is on the correct
training of jumping and landing techniques. Therefore,
due to the high prevalence of chronic ankle instability and
its side effects, such as defects in neuromuscular function
in the proximal joints, it is very important to take preven-
tive measures against these injuries in the proximal joints.
Therefore, the aim of this study was to investigate the ef-
fect of six weeks of plyometric exercises with feedback
on the maximum knee flexion angle and the maximum
vertical force of the ground reaction in the landing tech-
nique of basketball players with chronic ankle instability.

2. Methods

The present study is quasi-experimental. Twenty-four
male basketball players with chronic ankle instability par-
ticipated in the study. After identifying individuals using
the Cumberland Ankle Instability Tool, athletes were di-
vided into two experimental groups (n=12) and a control
group (n=12). Of 24 patients, in 18 patients, the right leg
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was dominant and in six patients, the left leg was domi-
nant. Exclusion criteria were having a history of back pain,
having any injuries and abnormalities (such as a sprained
knee, crossed knee, and flat foot) affecting the research
process in the lower extremities, and participation in ankle
rehabilitation programs during the past six months.

The Vicon model motion analysis system with a sam-
pling rate of 250 Hz was used to measure the knee flex-
ion angle. Also, two Kistler force plates with a sampling
rate of 1000 Hz were used to measure the ground reaction
force. Marking was done bilaterally on the limbs using the
plug-in-gait method. Maximum knee flexion was assessed
with ten cameras and the maximum vertical reaction force
of the ground was evaluated by two separate force plates
in the landing technique. The athletes in the experimental
groups then performed plyometric exercises with feed-
back for six weeks. After collecting data, data analysis was
performed using Matlab software. Then, the normality of
the data was checked by Shapiro—Wilk. A paired t-test was
used for in-group comparison and an independent t-test
was used for comparison between research groups.

3. Results

There was no significant difference between the groups
in terms of general characteristics. In the pre-test, there
was no significant difference between the two training
and control groups in the amount of maximum knee flex-
ion and maximum vertical reaction force of the ground
(P<0.05), but in the post-test, there was a significant dif-
ference between the two groups in the amount of maxi-
mum knee flexion and maximum vertical force of the
ground reaction (P<0.05) so that the maximum knee

Table 1. Results of paired t-test to compare the maximum knee flexion and the maximum vertical force of the ground reaction by group (n=24)

Variables Groups Mean Difference T p

Control (pre-test-post-test) 0.419 -0.490 0.634

Maximum knee flexion, healthy foot
Experimental (pre-test-post-test) 0.692 30.55 0.001*
Control (pre-test-post-test) 0.469 0.282 0.783

Maximum knee flexion, injured foot
Experimental (pre-test-post-test) 0.715 28.62 0.001*
Maximum vertical ground reaction Control (pre-test-post-test) 37.92 0.737 0.477
force of healthy foot Experimental (pre-test-post-test) 48.33 -3.38 0.006*
e el o e Control (pre-test-post-test) 37.23 1.32 0.211
EER G ) ae e Experimental (pre-test-post-test) 38.83 -4.64 0.001*
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flexion increased and the maximum vertical force of
the ground reaction decreased. There was no significant
difference in the amount of maximum knee flexion and
maximum vertical force of pre-test and post-test ground
reaction in the control group (P<0.05)

4. Discussion

The aim of this study was to investigate the effect of
six weeks of plyometric exercises with feedback on the
maximum knee flexion angle and the maximum verti-
cal force of the ground reaction in the landing technique
of men basketball players with chronic ankle instability.
Plyometric exercises help improve neuromuscular con-
trol and dynamic stability, reduce the incidence of serious
knee injuries, and reduce the risk of injury by increasing
joint functional stability in the lower extremities. Exer-
cises, such as plyometric exercises that simulate land-
ing enable the body to make safe movements and have
a positive effect on functional learning strategies, and by
reducing landing techniques, reduce reaction force and
prevent injury. One way to correct an incomplete move-
ment pattern is to use feedback. Giving instructions and
using them in the training program helps to teach proper
landing and also increases the ability to use the feedfor-
ward mechanism. Using external verbal feedback leads to
safe movements. Repetition of plyometric exercises with
feedback further improves the nervous system, increases
muscle coordination, and facilitates function. External
feedback compatibility can enhance automatic movement
and performance control. On the other hand, increasing
knee flexion during landing reduces the reaction force and
causes a smooth descent with energy absorption. There-
fore, adding these exercises could potentially reduce in-
jury to the proximal ankle joints and improve plyometric
movements through external feedback.
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