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Wheelchair basketball
• Various disabilities 
• Classification is functional 
• Classes from 1 to 4.5 
• 14 points on the court at one time
• Chair custom to individual player. Height of 

chair back, straps, dump in chair, wheel 
position 

• Wheels camber (angle) and size 
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Comparison of Push 
1 point versus 4 point player 

1 point player
T6 complete

Rods in thoracic and lumbar

4 point player
Above knee amputee
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Speed and Chair Skills
Why is it important?

• Improves relationship with the ball (passing, 
shooting, rebounding, defending, attacking)

What are we focusing on?
• Initial Hand Position (Ready Phase)
• Optimal Pushing Technique (Push Phase)
• Finishing Hand Position (Push and Recovery Phase)
• Hand Recovery Speed (Recovery Phase)

Presenter
Presentation Notes
Starting phase
– where are players hands first contacting the rim/tyres
- Are the contacting the rim only or the tyre and rim
 push phase
The duration of the push – mention athletics and sprinting biomechanics
recovery phase
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Ready Phase

Image from: Vanlandewijck, Y., Theisen, D. and Daly, D. 
(2001) ‘Wheelchair Propulsion in Biomechanics, Sports 
Medicine, 31(5), pp. 339–367.

Presenter
Presentation Notes
Compare athletes to research we are in an initial stage of investigation and therefore what we are presenting is based upon initial observation and discussions with athletes and coaches

Both athletes are flexed at the trunk and upper arm is flexed

Hand contact differs between athletes
Soph – just rim
Amy – rim and tyre

Research says initial hand contact occurs at less than-0 degrees
This is the case for first push
Following pushes occur more than 0 degrees

Noticed if hand contact occurs sub-0 chair speed is slowed

AS athletes momentum increases impluse (force x time) increases thus hand position comes forward
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Push Phase

Image from: Vanlandewijck, Y., Theisen, D. and Daly, D. 
(2001) ‘Wheelchair Propulsion in Biomechanics, Sports 
Medicine, 31(5), pp. 339–367.

Presenter
Presentation Notes
Following on from the initial hand contact

Research says push phase occurs as highlighted in diagram

Force is directed through Ftot – 
therefore small casters need to be able to take load SHOW ON PICTURES
Mechanic replaced bearings to ceramic bearings to cope with forces

Soph improvement – lower knees and feet

Chair Set-Up 
Sophie’s new chair highlight issues of old chair with axle allignment, what effect did this have on pushing technique

Amy v soph force model???
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Recovery Phase

Image from: Vanlandewijck, Y., Theisen, D. and Daly, D. 
(2001) ‘Wheelchair Propulsion in Biomechanics, Sports 
Medicine, 31(5), pp. 339–367.

Presenter
Presentation Notes
Two different ways to recover:

Soph
Continues like model
Arms fully extend and continue in a circular motion until they reach area suitable for initial hand contact.

Amy
Motion similar to a pressing movement by a non-resisted pull
Due to flexion in the torso
Allows greater force production and the hand contact builds speed

What does their function allow???
Speed vs stability vs ball handling




Optimal Management Of The Paralympic Shoulder

Propulsion Within Wheelchair Basketball

Basic overview of Muscles 
Push phase
• Anterior deltoid, pectoralis major, infraspinatous
• Pectoralis major and infraspinatous involved in stabilisation on the joint but 

subject to fatigue. Teres minor and subscapularis may increase 
• Biceps and long head of triceps 
• Latissimus dorsi and subscapularis for reposition in recovery 

Stop
• Elbow flexors and extensors 
• Shoulder flexion and extensors – Latsissimus dorsi , triceps 
• Rhomboids lower traps 
• Use of abdominal

Turn
• Each shoulder working in opposite direction 



Optimal Management Of The Paralympic Shoulder

Propulsion Within Wheelchair Basketball

Considerations on Demand of 
Shoulder 

• Eccentric , Concentric and Isometric Use of 
Muscles

• Repetitive Action
• Disability  - use of abdominals, hip function, 

contractures.
• Technique
• Chair design
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Shoulder Issues 
Sophie Carrigall – 1 point player
• Shoulder subdeltoid bursitus
• Biomechanical issues with chair, scapula 

control lack of abs and hip flexor contracture 
Amy Conroy – 4 point player
• Shoulder pain – tight thoracic spine, elbow 

flexors and weak abdominals, stiff radio ulnar 
joint 
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Take Home Points
• Wheelchair basketball propulsion significantly 

different within different classes.
• Wheelchair basketball has the challenge of start, 

stop and turning for demands on the shoulder.
• Shoulder issues linked to significant weakness, 

stability, stiffness in other parts of the body.
• Further research needed that is specific to 

Wheelchair basketball propulsion and also 
looking at stopping and turning. 
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