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Developing a predictive model for lower limb injuries in young football players using
machine learning techniques and biomechanical variable analysis
Dr. Hamid Talib Hamid
Ministry of Education / Al-Rusafa 2 Education Directorate
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Abstract

This study aimed to develop a predictive
model for non-contact lower extremity
injuries in youth soccer players using
machine  learning  algorithms  and
biomechanical Kinematic analysis.
Additionally, it evaluated the effectiveness
of a proposed neuromuscular training
program conducted on stable surfaces to
correct movement deviations and reduce
injury rates. The study was conducted on a
sample of 56 elite youth soccer players .
Baseline screenings included isokinetic
strength testing, 3D motion analysis during
a Drop Vertical Jump (DVJ) task, and
static/dynamic postural control
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assessments. Players were prospectively
monitored over a 10-month period to
record non-contact injuries. A Least
Absolute  Shrinkage and  Selection
Operator (LASSO) regression model was
utilized to identify the most significant
predictors. The results indicated that
concentric knee extensor peak torque, hip
transversal plane moment during single-
leg landing, and center of pressure (COP)
sway in single-leg stance were the most
important predictors of injury.
Furthermore, the implementation of the
proposed neuromuscular training on stable
surfaces yielded substantial improvements
in unilateral strength symmetry and
dynamic balance, thereby significantly
reducing future injury hazard. The study
recommends integrating machine learning-
driven biomechanical screenings into
preventative sports medicine protocols
within sports academies and professional
clubs.

Keywords: Predictive model, lower limb
injuries, young football players, machine
learning, biomechanical variables.
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