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• Over 19 million people worldwide use 
wheelchairs, with approximately 14-30% 
of wheelchair users currently using 
electric powered wheelchairs (PWCs)

• Many rehabilitation settings lack the time 
and personnel to provide adequate 
training for PWC driving

• Virtual reality (VR) has been explored as 
a way to provide additional training in the 
use of PWCs

• Collaborative work being conducted at 
the Human Engineering Research 
Laboratories (HERL) and MTech Games 
has resulted in a validated PWC driving 
assessment tool that has been translated 
into a VR platform

• Evaluate the impact of using a virtual 
reality (VR) training system on powered 
wheelchair driving skills

• Recruitment occurred at the inpatient and 
outpatient rehabilitation facilities at the 
UPMC Rehabilitation Institute and 
through community outreach efforts with 
disability organizations. 

• Participants were randomized into a VR 
group or a standard care group
• The standard training group received four 

in-person wheelchair skills training sessions 
by a certified therapist using the Wheelchair 
Skills Training Program (WSTP) program. 

• The VR group received four training 
sessions using Wheelchair Trainer in 
Oculus Rift. 

• NASA TLX was used to evaluate 
participants' perception of the Virtual 
Reality system. 

• A Simulator Sickness Questionnaire 
(SSQ) measured symptoms experienced 
while using the VR system.

• VR and standard training resulted in 
incremental and clinically meaningful 
improvements in driving skill with each 
session attended

• Many participants were not able to 
complete multiple training sessions due 
to transportation issues for individuals 
with mobility impairments
• Highlights need for training systems like VR

• Future work will evaluate the use of VR in 
larger samples and as a home-based 
rehabilitation intervention

NASA TLX AVERAGE STD DEV

MENTAL 69.3 +/- 31.3

PHYSICAL 46.5 +/- 35.5

TEMPORAL 40.3 +/- 40.1

PERFORMANCE 60.5 +/- 23.9

EFFORT 68.3 +/- 33.7

FRUSTRATION 55.0 +/- 37.7
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Standard 
Care Group

Initial 
PMCDA

Final 
PMCDA

Sessions 
Completed

Participant 1 57 65 4

Participant 2 47 56 3

Participant 3 55 61 2

Participant 4 54 62 3

Participant 5 51 62 4

Participant 6 62 66 4

Participant 7 62 65 3

Participant 8 61 64 1

VR Group Initial 
PMCDA

Final 
PMCDA

Sessions 
Completed

Participant 1 65 66 4

Participant 2 61 62 1

Participant 3 64 65 3

Participant 4 61 64 1

RESULTS

• Ages ranged from 27 to 84 (average 64.2 
years, SD=15.8)

• Standard care group 
• Median of 3 sessions (range 1-4) 
• Average baseline PMCDA score of 56.1 

(+/- 5.5 SD) 
• Average incremental increase of 2.3 (+/-

0.9 SD) points per session (effect size, 
r=.59)

• VR training group
• Median of 2 sessions (range 1-4) 
• Average baseline PMCDA score of 62.8 

(+/- 2.1 SD)
• Average incremental increase of 1.2 (+/-

1.3 SD) points per session (effect size, 
r=.38)
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