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Introduction and Purpose: Javelin throw is one of the Paralympic track and field events, where
success depends on athletes’ motor and biomechanical abilities. Throwers are classified into seated
and standing classes based on the severity of their impairment, affecting equipment, technique,
and use of lower limbs and trunk [1]. The aim of the present study was to examine functional
differences between elite global throwers in seated and standing functional classes and key factors
affecting throw quality.

Methodology: This quasi-experimental study was conducted on 24 elite world and Paralympic
javelin throwers. Throw distance, release velocity, height, and shoulder, elbow, and trunk angles
were recorded using a 240 Hz camera and reflective markers. Data analysis was performed using
MATLAB (2014a) and Skillspector, and comparisons between seated and standing classes were
made using an independent t-test (p < 0.05) with SPSS (Version 16).

Results: The standing group had higher mean values in throw distance and release velocity. The
mean release velocity in the seated class (M = 35.99 + 2.21) was slightly higher than the standing
class (M = 35.57 £ 1.69), while the release height was the opposite (seated, M = 2.07 = 0.03;
standing, M = 2.10 % 0.04). The independent t-test showed that the standing group performed
significantly better in throw distance (t = 8.02, p < 0.001), release velocity (t = 5.89, p = 0.001),
shoulder angle (t = 2.36, p = 0.027), and trunk angle (t = 3.02, p = 0.006), whereas the elbow angle
was higher in the seated group (t = -3.11, p = 0.005). Other variables showed no significant
differences (p > 0.05).

Discussion and Conclusion: Functional differences between the two positions stem from
limitations in movement, muscle control, and mechanical energy sources. The release angle in both
groups was similar to that of able-bodied athletes, indicating maintenance of an optimal angle [2].
Release velocity and angular acceleration were greater in standing throwers, reflecting lower limb
contribution and energy transfer. These findings support designing targeted training, improving
seated athletes’ techniques, and highlight functional differences and competitive fairness.
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