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Abstract 
 

Fully-immersive virtual reality (VR) may be a valuable tool for enhancing exercise 
intensity and motivation to improve adherence to exercise.  Particularly for persons with Parkinson 
Disease (PD), VR may be useful for promoting intense exercise as visual feedback and competition 
administered in VR may help increase movement speed. However, exercise intensity and 
motivation have not been studied extensively during competitive exercise in VR for persons with 
PD or healthy older adults.  The purpose of this thesis is to investigate exercise intensity, 
motivation and enjoyment, and visual attention during a single session of VR bicycling 
incorporating visual feedback and competition to study differences across the lifespan (healthy 
young adults compared to older adults) and health condition (persons with PD compared to older 
adults).  

Results indicate that young and older healthy adults (n=25 each) responded similarly to the 
VR bicycling conditions, both exercising at a moderate-vigorous intensity in the feedback and 
competition conditions and focusing on the task for over 70% of each trial.  For the combined 
sample of healthy adults, competitive stimuli fostered higher exercise intensity and motivation 
than feedback. Persons with PD (n=22) achieved moderate-vigorous intensity in both competition 
and feedback bicycling, motivation and enjoyment were both rated favorably, and visual attention 
indicated high task focus. On average, participants with PD bicycled over 80-90 revolutions per 
minute, a target cadence reported in the exercise literature to possibly reduce motor disease 
severity. Though there were no differences in motivation, enjoyment, or task focus comparing 
feedback to competition, participants with PD exercised at a higher intensity (higher cadence and 
heart rate) in competition.  

These findings provide preliminary evidence in support of the use of VR to drive high-
intensity and enjoyable exercise for persons with PD. This study was also the first to investigate 
competitiveness in persons with PD and their response to competitive exercise in VR, with findings 
suggesting that the use of competitive stimuli may enhance bicycling intensity.  However, larger 
samples may be necessary to detect differences in motivation, enjoyment, and attention.  Future 
studies should also implement similar VR simulations over longer durations to investigate long-
term adherence to intense exercise.  
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