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ABSTRACT

One of the most common and dangerous injuries in sports is an Anterior Cruciate
¢ Ligament (ACL) injury. Today, despite the ACL injury prevention programs, the prevalence of this injury
Received: 03 Apr 2020 remains high. Most of the instructions used in injury prevention programs are based on internal focus,
Accepted: 22 Jul 2020 ¢ while studies have shown that using external focus can improve performance in individuals. The purpose
: of this study was to investigate the effect of focus of attention on eight weeks of anterior cruciate liga-
ment injury prevention training on landing skill kinetic variables in soccer players.
[VIETEEE The current methodology included 35 players from 3 premier league teams in Tehran province.
The teams were randomly divided into three groups of Prevent injury and Enhance Performance (PEP) ex-
ercises based on the External Focus (EF) (12 people), Internal Focus (IF) (12 people), and control group (11
people). In the pretest of ground reaction force, rate of loading, and time to stabilization during landing
skill. The training groups performed pep injury prevention exercises for eight weeks and related instruc-
tions instead of warm-up exercises. Control group players were performing the regular activities. ANOVA
with repeated measures and one-way ANOVA and Tukey post hoc tests were used to evaluate changes
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Keywords: [T The test results showed significant changes in vertical, anterior-posterior ground reaction force
Anterior Cruciate Lig- :  and rate of loading in the external focus group (P<0.05). But there was no critical difference in time to
ament (ACL), Injury, stabilization and internal-external ground reaction force.
Prevention, Single-leg [@TEIERT According to the results, external focus instruction has positive effects on kinetic compo-
jump-landing, Atten-  ©  nents. Therefore, it is recommended that exercises based on these instructions be used to reduce the
tion focus, Kinetics : risk of ACL injury and to repair this injury.
Extended Abstract the sport’s growing popularity and the rapid growth of
participants, especially among youth, sports injuries in
1. Introduction the field are also increasing. Sixty-six percent of soccer
injuries occur in the lower extremities, with the knee as
ootball is one of the most popular sports the most affected location. One of the most severe and
that are daily added to enthusiasts. With complex knee injuries is an Anterior Cruciate Ligament
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(ACL) injury. The studies show that 70% of ACL inju-
ries are noncontact. The magnitude and pattern of Ground
Reaction Force (GRF), Rate of Loading (ROL), as well
as Time to Stability (TTS) during landing are among the
kinetic factors associated with mechanical stress on the
ACL and may increase the risk of ACL injuries.

Systematic reviews have shown that exercise-based pre-
vention programs can significantly reduce the incidence
of ACL injuries. Despite the existence of various ACL
injury prevention programs, the incidence of this injury is
still high. Most instructions used in prevention programs
are based on Internal Focus (IF) of attention. However,
recent studies have shown that providing External Focus
(EF) based instructions has better results than IF instruc-
tions. One of the most effective injury prevention pro-
grams is Preventing injuries Enhance Performance (PEP),
which is designed to improve strength and neuromuscular
coordination of the knee stabilizing muscles. This study
aimed to investigate the effect of the attention focus on
jump-landing kinetics variables in male soccer players us-
ing the PEP program for eight weeks.

2. Methods

In this research, 35 male soccer players from 3 teams of
Tehran Premier League participated. Membership in one
of the teams of Tehran Premier League, Age range between
17 and 19 years, at least three training sessions per week,
no history of lower limb surgery, and no history of knee
ligament injuries were inclusion criteria. Players were ex-
cluded from the study if they did not attend posttest and at
least 90% of the scheduled team training sessions.

The selected teams were randomly divided into three
groups of PEP exercises based on the External Focus (EF)
(12 players), Internal Focus (IF) (12 players), and con-
trol group (11 players). First, the participants performed a
bare-foot jump-landing task from a 30 cm high box in the
pretest. Three correct landings per player were considered
for further analysis. Ground reaction forces data during
landing were recorded using a force plate with a sampling
frequency of 1000 HZ. After the pre-intervention test,
the EF and IF groups received the PEP program for eight
weeks during their warm-up.

After 8 weeks, the three teams were again invited to the
laboratory for the post-intervention test. Ground reaction
force data were low-pass filtered at a cut-off frequency
of 50 Hz using a zero-lag fourth-order Butterworth filter.
Vertical, posterior, and mediolateral ground reaction force
peak variables were extracted directly from the force
plate data and normalized to the mass of the players. The
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variables of ROL and TTS in three directions of vertical,
anterior-posterior, and mediolateral were calculated using
ground reaction force data. All variables were averaged
over 3 landing trials, and the mean results were entered
for statistical analysis. Means and standard deviations
were used to describe the data.

A repeated-measures Analysis of Variance (ANOVA)
procedure was conducted to examine the effect of the in-
tervention (within-subject factor) on the kinetics outcome
measures between the three groups (between-subject fac-
tor). A one-way ANOVA and Tukey posthoc test com-
pared the baseline values between the three groups. The
alpha level of significance was set at P<0.05.

3. Results

The repeated measures ANOVA procedures showed
that the time by group interaction effect for ROL, vertical
and posterior GRF peak variables were significant. How-
ever, the time by group interaction effect for mediolateral
GRF peak and TTS variables was not significant. Due to
the significant effect of time by group interaction effect
for vertical and posterior GRF peak and ROL variables,
a one-way ANOVA test was used to compare the means
of groups in pretest and posttest. Although no significant
differences were observed between the groups in the pre-
test, there was a significant difference between the three
groups in vertical GRF peak (P=0.007), posterior GRF
peak (P=0.003), and ROL (P=0.001) variables in the
posttest of a jump-landing task. Tukey posthoc analyses
showed that variables of vertical and posterior GRF peak
and ROL during landing were significantly lower in the
EF group than IF (P=0.011, P=0.006, P=0.013) and con-
trol (P=0.024, P=0.009, P=0.001) groups.

4. Discussion and Conclusions

This study showed that EF instructions during the PEP
injury prevention program improve the kinetic param-
eters and mechanics and reduce the forces applied to the
lower limb during landing compared to IF instructions
and a control group. It seems that EF training can de-
crease the vertical and posterior force and the amount of
load applied to the lower limb by improvements in motor
control, thus reducing the risk of ACL injury. Therefore,
it is recommended that exercises based on EF instructions
be used to reduce the risk of ACL injury.
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3. Rate of Loading (ROL)

4. Time to Stabilization (TTS)

5. Prevent injury and Enhance Performance (PEP)
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