
Introduction
Over the past decade, the acceptance of Virtual Reality 
(VR) systems as effective tools for both basic research 
and various training has rapidly expanded (Picture.1). 
Continuing advances in VR technology has supported the 
development of a more usable, useful, and accessible 
system.  While therapeutic VR has largely focused on 
developing virtual environments as an assessment tool, 
increasing evidence is favoring the use of VR systems in 
clinical research as an effective rehabilitation tool 
(Figure1).  Grealy and colleagues1 observed significant 
cognitive and physical gains of Brain Injury (BI) patients 
who were treated in a VR-based physical therapeutic 
setting. 

Although there is evidence of the therapeutic benefits of 
virtual reality applications on behavioral and psychiatric 
outcomes2, very little attention has been given to the 
application of this approach as a valuable psychophysical  
ergotherapeutic intervention tool (Figure 2). 
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Study  Objectives
Adults with BI have somewhat few 
opportunities to participate in dynamic
and novel physical and  leisure 
rehabilitation activities due to their 
physical and cognitive limitations.  The 

purpose of this study is to describe the preliminary findings of
a mixed-reality (semi-immersive method) rehabilitation 
program designed for brain injury individuals. 

METHODS
Design
Quasi-experimental and observational design was used. 

Subjects
12 BI male patients from a post-acute brain injury 
rehabilitation center. 

Selection Criteria
Patients  with a medical diagnosis of closed head injury who 
were able to follow instruction and give written consent were 
selected. Exclusion was based on the total FIM score of < 60 
or FIM cognitive domain score < 20. 

Procedure
Participants were evaluated on levels of participation (total 
session minutes), activity enjoyment (satisfaction 
questionnaire), and presence (VR system immersive 
questionnaire) measures. 

Treatment
Mixed-Reality system was based 
on a video-capture from 
Vivid Group’s Gesture Extreme
adapted from IREX (Picture 2). 

Treatment consisted of a 4-wk (progressive
Increments) 10-40 minutes of  bi-weekly 
sessions. The virtual environments were
build to simulate specific recreational 
(ball & instruments play) and sports related 
activities (diving, soccer, beach volleyball).
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Picture 2. IREX Mixed-Reality System

Results
• Participants were all Caucasian males, their age ranged 
from 20-53 yrs old, and their baseline characteristics are 
described on table 1. 
• 60% of the sample had a BI related to motor vehicle 
accident, and 40% was related to gun, anoxic BI, and 
cerebrovascular causes. 
• All participants improved participation (session duration & 
engagement level) from 15-20 minutes at baseline to 30-40 
minutes at the end of the program. 
• 70% of participants reported enjoyment and satisfaction 
with the program as compared to other rehabilitation 
modalities.  
• Five participants showed a high level of presence in the 
mixed-reality environments. 
• Four participants improved performance based on mixed-
reality games baseline scoring system.

Table 1. BI Patients Baseline Characteristics

CONCLUSIONS
Although this pilot study has several design limitations such 
as small sample size and single control group, these 
preliminary results suggest that mixed-reality system may 
provide insight into brain injury rehabilitation
outcomes due to increased activity 
enjoyment that  might improve the quality
of the patient engagement during therapy 
and stimulate participation in rehabilitation. 
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Figure 1.  Summary of Effect Size Values of the VR Trials

Descriptive (N=12) Mean SD
Age (range 20-53 yrs) 36 11.7
Glascow (range 3-13) 6 4.0
Height (cm) (range 62-75) 70 3.4
Weight (lbs) (range 130-150) 173 34.6
BMI (range17-31) 25.6 5.0

BP (D/S) 124/79 14/10

RHR (range 63-102) 79 12.0
Session (min) (range 8-40) 20 8.0
Session (total) (range 5-8) 6 1.7
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