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INTRODUCTION 

The International Wheelchair Basketball Federation 
(IWBF) describes wheelchair basketball as the most 
popular sport played by people with physical 
disabilities. To ensure fair play, the IWBF has a 
classification system that assigns every player a point 
value ranging from 1.0-4.5 based on the players’ 
functional ability. (IWBF 2010) Players with the least 
functional ability are classed 1.0 and are completely 
reliant on their wheelchair design and strapping for 
stability. (Goosey-Trolfrey, 2010)  

Trunk stability is needed to appropriately apply forces 
to the wheelchair rim during acceleration and 
deceleration. Class 1.0 athletes are unable to stabilize 
their core preventing them from using their abdominal 
and postural back muscles during the propulsion 
cycle. (Vanlandewijck et al, 2001) To compensate for 
the lack of function, most class 1.0 players are using 
a neoprene waist strap to support their torso during 
competition; however, no research has been done to 
determine if the neoprene is offering enough support. 
 

The objective of this study is to design and test a new 
harness system to support without restricting the 
player’s torso; while being comfortable enough for 
long term use. By supporting the player’s torso, 
improvements should be seen in the player’s 
acceleration time. 

 METHOD 

Subjects: One of two Paralympic level wheelchair 
basketball players have completed the study 
approved by the Alabama State University Internal 
Review Board. The first athlete will serve as the 
control group, and the second athlete, a class 1.0 
player will be in the experimental group.  

Apparatus: The experimental group will utilize an 

abdominal harness made of soft material to not put 
excessive pressure on the abdomen or costal 
cartilage. The harness will be attached to the 
wheelchair backrest with elastic straps of varying 
stiffness. A survey will be given to the participant to 
determine the comfort of the harness system to 
determine the likelihood of future compliance.  

Procedures: Each participant will perform a rapid 

start/stop maneuver 20 times. The experimental 
group will use their current neoprene strap for 10 trials 
and the new harness system for 10 trials. Reflective 
markers will be placed on the wheelchair axle hub, 
greater trochanters, ulnar styloid processes, and C7. 
An eight camera motion capture system (Vicon 
Motion Systems, Oxford, UK) will record limb 
kinematics at 100 Hz.  

Data Analysis: SPSS software will be used to 
determine the statistical significance of our data using 
repeated measures ANOVA (Significance of p< .05).  

RESULTS 

The control group’s velocity was measured to and 
showed the areas for possible improvement to 
increase total velocity. The control was able to 
accelerate to a speed of 4.6 m/s and come to a 
complete stop in .27 seconds. The next push from the 
control showed a velocity of 5.52 m/s in .22 seconds. 
For the experimental group, a statistical analysis will 
be used to determine if the time needed to decelerate 
will decrease, the peak acceleration will increase, or 
the time to reaccelerate decreases.  

 

DISCUSSION 

The control group set a baseline performance that 
can be compared to the class 1.0 athlete. Data 
collected from experimental group will be compared to 
the base performance to determine if the custom 
harness improved the player’s deceleration/ 
acceleration time.   

CLINICAL APPLICATIONS 

Knowledge gained from our research can be used to 
develop a standard system of torso support for class 
1.0 wheelchair basketball players including collegiate, 
recreational, and training of young athletes. 
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Figure 1 - Wheelchair velocity over a stop-start 
maneuver. 

 
 


