
Relation of Kinematic Variables with Javelin Throw Performance in Elite 

Paralympic Athletes: A Comparison between Seated and Standing Classes 

Mostafa Bahrami1, Hossein Nabavinik1, Somayh Bahrami2, Ali Bahrami3 

1- Department of Sport Sciences, Faculty of Literature and Human Sciences, Lorestan University, Khorramabad, Iran; 

2- Phd of Motor Behavior, Coach, Iran National Para Athletics Team 

3- M.A. in Clinical Psychology, Coach, Iran National Para Athletics Team 

Corresponding authors (Mostafa Bahrami: Mostafa_bahr2003@yahoo.com) 

Introduction and Purpose: Competitive sports for individuals with disabilities, particularly at 

international events such as the Paralympic Games, play a crucial role in rehabilitation, improving quality 

of life, and enhancing self-confidence [1]. Among Paralympic sports, throwing events hold a special status 

because coordination between body segments and the implement is a key determinant of performance. 

Athletes are classified into different functional classes based on the type and severity of their impairment 

to ensure competitive fairness [2]. The aim of the present study was to examine the relation of kinematic 

variables with javelin throw performance in elite Paralympic athletes across seated and standing functional 

classes. 

.Methodology: This quasi-experimental study involved 24 elite world and Paralympic javelin throwers. 

Data on throw distance, release velocity, release height, and joint angles of the shoulder, elbow, and trunk 

were recorded using a 240 Hz digital camera and reflective markers. Kinematic data were processed using 

MATLAB (2014a) and Skillspector. Statistical analyses, including Spearman correlation, simple linear 

regression, and bootstrap confidence intervals, were conducted in Python (Spyder version 6). Analyses 

were performed for both functional classes (seated and standing). 

Results: Results showed that release velocity was the strongest predictor of performance in both seated (r 

= 0.98, p < 0.001, CI [0.91, 1.00]) and standing (r = 1.00, p < 0.001, CI [1.00, 1.00]) classes. Among joint 

angle variables, standing athletes showed significant correlations with shoulder and wrist angles. For 

angular velocity and angular acceleration of the shoulder, elbow, and trunk, seated athletes exhibited 

stronger correlations with performance (p < 0.05). Angular acceleration of the wrist was significant in both 

groups, but a negative correlation was observed in the standing class. Overall, seated athletes demonstrated 

stronger relationships with kinematic variables than standing athletes. 

Discussion and Conclusion: Release velocity remained the most important performance indicator in both 

seated and standing conditions, while joint angular velocity and acceleration, particularly of the shoulder, 

elbow, and trunk, showed stronger correlations with performance in seated athletes. Trunk control and 

compensatory movement patterns due to functional limitations play a key role in optimizing throwing 

performance [3]. These findings suggest that targeted training focusing on trunk control and maximizing 

release velocity can enhance javelin throw performance in elite Paralympic athletes. 
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