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ABSTRACT

Anterior cruciate ligament (ACL) injury is one of the most common and serious
injuries of the knee joint, which accounts for 80% of all knee ligament surgeries. Studies have shown
that a significant percentage of this injury (70%) occurs in a non-contact form, usually during activities
like deceleration, landing, or side cutting. Studies have shown that focus instructions could improve and
promote performance. This study aimed to investigate the acute effect of focus instructions on biome-
chanical indexes associated with ACL injury prevention.
[VEETEEE In this research, 24 young football players from the two clubs of the Tehran Premier League,
Tehran City, Iran, were randomly divided into two groups: external focus attention (n=12) and internal
focus attention (n=12). First, the dynamic postural stability index (DPSI), the peak of vertical, anteropos-
terior, and mediolateral GRF components, and the rate of loading during the jump-landing movement
from a box with 30 cm height were calculated using a force plate with a sampling frequency of 1000 Hz.
Then, the internal and external focus instructions were taught to the participants, and the two groups
performed a post-test to examine the changes. Statistical methods of repeated measures analysis of
variance and paired t test were used to evaluate the changes.
ST The results showed significant changes in the vertical component and rate of loading variables
in both groups of internal and external focus attention (P<0.05). However, no significant difference was
observed between the two groups in the DPSI, anteroposterior and mediolateral GRF.
[@TEIERT The results of this study showed that acute instructions of both internal and external focus at-
tention can improve landing mechanics and landing-related kinetic variables. It seems that the external
i focus instructions have increased the motor control of the limb, leading to a further reduction of vertical
Received: 09 May 2022 ' GRFand the load applied to the lower limb compared to the instructions of internal focus, thus reducing
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Introduction

nee injuries, particularly anterior cruciate

ligament (ACL), are common in a wide

range of activities (competitive or non-
competitive). ACL injury is relatively common in sports,
especially in sports activities that include acceleration-
deceleration movements, changes of direction, jumping,
and landing. In the United States alone, between 200000
and 350000 ACL injuries are reported annually. The stud-
ies show that 70% of ACL injuries are non-contact. The
magnitude and pattern of ground reaction force (GRF),
dynamic postural stability index (DPSI), 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. Training programs
for ACL injury prevention typically rely on simple ver-
bal instructions to guide an athlete’s technique. Verbal
instructions can promote either an internal or external at-
tentional focus. Internal focus (IF) instructions direct the
learner to focus on one aspect of their movement (eg, the
position/motion of the knees during landing). In contrast,
external focus (EF) instructions direct the learner to focus
on the effects of their movement (eg, the sound produced
during landing). Clinicians typically appear to use instruc-
tions that promote an IF. However, an EF has resulted in
superior performance for various movement tasks. Stud-
ies in the context of focus of attention instructions have
not yet examined the acute effect of instructions on bio-
mechanical parameters of ACL injury prevention, so this
study aimed to investigate the acute effect of focus atten-
tion instructions on biomechanical indexes associated
with ACL injury prevention.

Materials and Methods

In this research, 24 male soccer players from two clubs
of the Tehran Premier League, Tehran City, Iran, partici-
pated. Membership in one of the clubs of Tehran Premier
League, age range between 17 and 19 years, no history
of lower limb surgery, and no history of knee ligament
injuries were inclusion criteria. In the pre-test, the partici-
pants performed a bare-foot jump-landing task from a box
with 30 cm height on the force plate, recording ground
reaction force (GRF) with a sampling frequency of 1000
Hz. Each player’s three correct landings were considered
for further analysis. Then, the internal and external focus
instructions were taught to the participants, and the two
groups performed a post-test to examine the changes.
Ground reaction force data were low-pass filtered at a
cut-off frequency of 50 Hz using a zero-lag fourth-order
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Butterworth filter. Vertical, anteroposterior, and mediolat-
eral GRF peak variables were extracted directly from the
force plate data and normalized to the mass of the players.
The variables of the rate of loading (ROL) and TTS in
three vertical, anterior-posterior, and mediolateral direc-
tions were calculated using ground reaction force data.
All variables were averaged over 3 landing trials, and the
mean results were entered for statistical analysis.

To evaluate the effects of within-group, a paired t test
was used, and to evaluate the interactive effect of time
by group, an analysis of variance with repeated measures
was used.

Results

The results showed significant changes in the vertical
GRF and ROL variables in both internal and external
focus attention (P<0.05). No significant difference was
observed between the two groups in the DPSI, antero-
posterior, and mediolateral GRF. Due to the significant
effect of time by group interaction effect for vertical GRF
peak and ROL variables, the independent t test was used
to compare the means of groups in the pre-test and post-
test. Also, the paired t test results showed a significant
decrease in vertical GRF peak and ROL variables for
both external (P=0.001, P=0.001, respectively) and inter-
nal (P=0.020, P=0.047, respectively) focus groups in the
post-test compared to the pre-test.

Conclusions

This study showed that external and internal focus in-
structions can improve landing mechanics and indicators
related to anterior cruciate ligament injury during land-
ing. It seems that external focus instructions, compared to
internal focus instructions, can further reduce the vertical
force and loading applied to the lower limb by increasing
the control of limb movement, thus reducing the risk of
ACL injury. Therefore, this study’s researchers suggest
that sports coaches use attention-focused instructions, es-
pecially the external focus, in their training sessions.
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