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Wheelchair tennis

› Increasing popularity1

› Wheelchair mobility
performance2

› Tennis racket

1 Gold, J. R., & Gold, M. M., 2007
2De Witte et al., 2018

Presenter
Presentation Notes
Wheelchair tennis almost the same to abled bodied tennis and popularity is increasing
Wheelchair mobility performance important aspect, defined as what a wheelchair athlete is able to do with wheelchair on court
Propel wheelchair holding tennis racket
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› Wheelchair basketball2,3 & rugby4

› Research scarce
› IMUs5,6 More detailed performance
› Four field tests developed

Previous Research

2De Witte et al., 2018
3De Groot  et al., 2012
4 Gee et al., 2018
5 Van der Slikke et al., 2015
6 Van der Slikke et al., 2016

Presenter
Presentation Notes
Validity and relialibility in wheelchair basketball and rugby has been shown, not simply use those tests, because of other demands and the racket.
Research is scarce in wheelchair tennis, valid and reliable field tests are needed to answer more difficult research questions
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1. Inter-trial reliability and construct 
validity of four field tests

2. Assess added value of each test

Aims
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Participants and design

› 21 participants (12 juniors, 9 adults)
› 4 skill oriented tests (2 trials each)
› 3 IMUs
› Own wheelchair and racket
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Placement IMUs
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Presenter
Presentation Notes
Junior group did all the field tests, 2 trials each
Adult group did all the field tests, except the Butterfly Sprint, 2 trials each
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› Trial times based on IMU data
• 20m Sprint, 20m point
• Other tests, based on figures

› Wheelchair mobility performance 
variables

Data Analysis
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› Inter-trial reliability
• Absolute reliability (Paired t-tests)
• Relative reliability (ICC)

› Construct validity
• Three Repeated measures ANOVA
• MANOVA

Statistical Analysis

Presenter
Presentation Notes
Absolute reliability with paired t-tests between first and second trial, BA plots as extra control method
Relative reliability ICC and SEM were calculated
Construct validity were assessed for end times:
Repeated measures ANOVAs were used for the end times
MANOVA was used for all the variables listed in the table shown previously
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› Association among end times
• Pearson correlations

Statistical Analysis (2)
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Results Reliability

Presenter
Presentation Notes
No significant differences for the 20m Sprint, Butterfly Sprint and Spider test for the two trials, but on Ilinois differences can be seen, in which second trial faster
All tests had high ICC and low SEM
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› Adults were faster on all 3 tests
› Wheelchair mobility performance

• Velocity
• Acceleration
• Rotations
• Not the Position

› Strong association

Results validity and association
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› Inter-trial reliability ✓
• Illinois at least two times

› Construct validity ✓
• Discrimination can be made

› Assocation among tests
• 20m Sprint and Spider test

Discussion

Presenter
Presentation Notes
Illinois two times and take the average
Construct validity indicates discrimination between junior and adult group can be made
20m Sprint test linear, Spider test rotational 




06-09-19 VISTA Paralympic Conference 15

Presenter
Presentation Notes
IMUs can be used to give more detailed information
This is a nice example of a Talent vs. International
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› Coast down test
› Power Output
› Interaction with the ball
› Key factors during match

Future Recommendation

Presenter
Presentation Notes
Use of coast down test to assess the deceleration of wheelchair and user
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› Field tests are reliable and valid to
measure wheelchair mobility performance

› With the use of IMUs it is possible to
visualize and give important information

Conclusion
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Thank you for your attention
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