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Abstract 

In wheelchair racing, gloves play a crucial role in transferring force from the athlete to the pushrim. 

It is common that gloves are self-manufactured using 3D-printing techniques and covered with 

various materials, yet little is known about how these material properties affect propulsion efficiency 

and performance. This pilot study aimed to evaluate the feasibility of using inertial measurement 

unit (IMU) sensors to investigate the influence of different glove materials on propulsion mechanics. 

Movesense IMU sensors were mounted on both the pushrims and gloves, enabling synchronized 

measurement of angular velocity, acceleration, and stroke frequency. Validation was conducted 

against high-speed video analysis (240–1000 Hz) and radar-based velocity tracking to ensure 

accuracy. Four glove prototypes with distinct material properties were tested: conventional 3D-

printed models, elastomer-coated designs, TPU-based elastic structures, and D3O-padded gloves 

designed to distribute impact forces. Data were collected under controlled conditions using 

treadmill, roller, and track-based trials. 

Results indicated that glove material influenced propulsion characteristics. The elastic TPU gloves 

showed the most favorable speed outcomes, whereas the elastomer-coated gloves deteriorated 

rapidly, reducing propulsion efficiency. D3O-padded gloves demonstrated effective force distribution 

but altered stroke feel, requiring adaptation by the athlete. Across all glove types, IMU-derived data 

revealed a dual-peaked force profile per stroke, reflecting both upper-body extension and terminal 

push phases. Differences in propulsion peak velocity, and acceleration patterns were consistent with 

the material-specific glove properties. 

This pilot study demonstrates that IMU-based measurement offers a practical and scientifically 

rigorous method to assess glove design in wheelchair racing. The findings highlight that material 

choice directly affects propulsion dynamics, with implications for performance optimization, injury 

prevention, and equipment innovation in Para sport. Further studies with larger athlete cohorts are 

warranted to establish standardized guidelines for glove construction and material selection. 

 


