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Abstract

Background and purpose: Intentional change of direction is considered one of the most
challenging sports skills because of the high mechanical loads imposed on the lower limbs. Hamstring
injury is among the most common injuries in athletes and may affect ground reaction force (GRF)
patterns. However, the biomechanical changes associated with hamstring injury during a change of
direction have not been well characterised. Therefore, this study aimed to compare GRF, free torque, and
impulse during running with a deliberate change of direction to the right between male athletes with
hamstring injury and healthy controls.

Materials and methods: In this cross-sectional comparative study, 46 male athletes (23 injured and
23 healthy) participated. GRF was recorded in three directions - vertical, anterior-posterior, and medial-
lateral - using a Bertec force plate during a rightward change-of-direction manoeuvre. The peak force,
impulse, and free torque variables were extracted and analysed using an independent-samples t-test after
normalisation to body weight.

Results: There were no significant differences between the two groups (P> 0.05) in most GRF
variables, including peak vertical, anterior-posterior, and medial-lateral forces, as well as impulse and
vertical force (Fz). In contrast, the minimum free torque (minFM) differed significantly between groups
(P= 0.03), with the injured group showing more negative values, which may indicate greater torsional
loading and reduced rotational stability of the lower limb at ground contact.

Conclusion: The findings indicate that athletes with hamstring injuries may have impaired control
of lower-limb rotational torque, despite the absence of significant differences in other GRF variables.
This finding may reflect the adoption of conservative movement strategies and reduced dynamic stability.
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