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Title of Research Project: Wheelchair racing athlete training using immersive virtual reality ergometer
Name of Principal Investigator:  Martin Ferguson-Pell, PhD
Contact Information: Phone: 780.938.4368 | Email: martin.ferguson-pell@ualberta.ca   
Name of Study Coordinator:  Sydney Hampshire, MSc Candidate
Email: hampshir@ualberta.ca        
Background
We would like to undertake a study that aims to increase the success of wheelchair racing athletes by measuring how they push their wheelchair so that they can push more efficiently. To do this, we need to be able to make accurate measurements while they push their wheelchair. This is difficult to do in a real-world (RW) test setting or during a race. By using a virtual reality (VR) simulator that we have developed, we can mimic the experience of a RW wheelchair race, while being able to measure many of factors that influence efficient wheelchair propulsion.
Purpose
The Rehabilitation Robotics Lab (RRL) would like you to be part of a research study on VR.  We are trying to see if there is a difference between exercise tests done in VR and the RW. If this study finds that there is no difference between the two, VR can be used to train wheelchair athletes. Your participation will let us test for the difference between the two worlds and teach us to give feedback to wheelchair-racing athletes.

NOTE: The RRL will not be providing treatment. We are tracking your body during an exercise test.
Procedures
A few points about the testing:
1. The testing sessions will take two hours for the first visit, one hour for the second, and one hour for the third.

2. You will use your own manual racing wheelchair during the study. 
3. You will be asked to wear exercise clothing you feel comfortable in. We also ask that you wear a sleeveless shirt to keep you cool inside the VR environment. 
4. We would like to know the weight, brand, and model number of your racing wheelchair before we start the study. Please email this to us before your first visit at hampshir@ualberta.ca.
5. The exercise test will be completed at your choice speed. You will be asked to push your racing wheelchair on a racetrack once in the RW and once on rollers once in VR for 1500 meters or six laps.  

6. A lab member will explain to you how all the research equipment works in the first visit. 

7. During testing, your wheelchair will have our activity monitor; Redliner, mounted to it. Redliner can be mounted without having any impacts to your wheelchair. 

8. A lab member will explain to you the surveys we will be asking you to complete on presence, effort, and shoulder pain. You will then be able to report on these three areas at various points throughout the visits. These timepoints are outlined below. 

Outline of Testing
Visit 1 – Real World: Butterdome/Universiade Pavilion (~2 hours)
You will be asked to complete a 1500-meter race, about six laps, on the running track in the Butterdome/Universiade Pavilion. Your wheelchair will have Redliner on it. You will propel your wheelchair at your own set pace. 
You will fill out a WUSPI questionnaire before testing, a RPE questionnaire during testing, a IPQ and MSAQ questionnaires after the testing, and a VAS questionnaire before and after testing. These will all be explained to you on the first visit or you can reach out to hampshir@uallberta.ca with your questions. 
Once RW testing is over, you will be taken to the RRL and introduced the VR world. No wheelchair propulsion will be done during this VR session. You will move in VR using an Xbox controller to acclimatize to the environment for 10 minutes. You will fill out an IPQ and MSAQ after testing.
Visit 2 – Virtual Reality: Rehab Robotics Lab (~1 hour)
In this visit, you will actively propel yourself in VR around an Italian town in your racing wheelchair for 10 minutes. You will fill out an IPQ and MSAQ after testing.

NOTE: Visit 3 must occur within a week of Visit 2 but Visit 2 may be skipped if the participant feels immersed in VR and does not feel motion sick.

Visit 3 – Virtual Reality: Rehab Robotics Lab (~1 hour)
Visit 3 will be exactly like Visit 1 in the Butterdome/Universiade Pavilion but will be done in VR. All the equipment used in the RW will be used in VR. You will fill out an IPQ, MSAQ, and RPE after testing and VAS before and after testing.

Possible Benefits:  
You will be provided the data that is collected from your exercise tests. This data will be presented in a portfolio-like manner. 
Possible Risks: 
We do not expect any risk to you that is greater than what you experience pushing your wheelchair. You may sustain minor physical stress, fatigue, and injury in accordance with such exercise. 
If at any point you experience discomfort you will be asked if you wish to continue testing. If you do not want to continue, we will immediately cease testing. After such an event, you will remain stationary and we will check your blood pressure and heart rate. If you sustain an injury you will be directed to appropriate health services.  
Confidentiality:  
Personal health records from this study will be kept confidential and held for 5 years. Health records are stored in a locked cabinet inside the RRL. Any data about you will not identify you by name. A coded number will be used instead. Your name will not be given outside the lab. Any report published from this study will not name you.
Voluntary Participation:  
Participation in this study is voluntary. 

Freedom to Withdraw:

You are free to withdraw from the study while testing is being completed at any time without any penalty.  
Compensation:
As a part of this study, you will be compensated for parking upon each visit. Compensation will occur even if you withdraw from the study. 

Contact Names and Telephone Numbers:  
If you have concerns about your rights as a study participant, you can contact the Health Research Ethics Board at (780) 492-2615. This office has no connection to the study investigators.
If you have any questions or concerns that can be answered by lab members contact: Martin Ferguson-Pell, Principal Investigator; (780) 938 4368.
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