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IntroDuctIon

Imagine leaving behind your anxiety and 
doubts to enter into a stunning fantasy world 
where your steps are guided by ethereal trails. 
Now imagine these being the first steps you’ve 
taken since a major accident or a motor neu-
ron disease diagnosis. Though this concept 
may seem outlandish, it is quickly becoming 
feasible for patients around the globe through 
virtual reality (VR) systems. Though previously 
limited by lack of technological innovation and 
high costs, the VR industry is now growing 
thanks to investment from companies such as 
Oculus VR and HTC, making VR more fea-
sible. Beyond consumer use, this revolution has 
revealed a unique opportunity for VR to be 
used in healthcare, where it can improve pa-
tient rehabilitation, offer a new mode of treat-
ment, and assist in education. 

a whole new worlD – how 
It works

VR is a computer-based technology that at-
tempts to reproduce elements of reality,  in-
cluding visual fields, audio output, and haptic 
sensations. Head-mounted displays (HMD) 
provide full immersion in a virtual environ-
ment (VE) and are at the forefront of the VR 
industry. They enclose users’ full range of vision 
within a screen and are used in conjunction 

with noise-cancelling headphones 
and vibrating controllers to simulate 
reality.1 Alternatively, multiple screens 
known as a tri-screen display are also 
common. Although many VR systems 
are being tested in a clinical setting, 
research  has yet to determine their ef-
fectiveness  in  other situations.2

rehabIlItatIon anD ther-
aPeutIc uses of vr

Rehabilitation aims to help patients 
recover from injury or illness, and 
prepare them to return to their daily 
routine. The predicament lies in creat-
ing a rehabilitation setup which accu-
rately portrays daily obstacles, as they 
tend to be costly and challenging for 
patients to overcome in early stages of 
recovery. VR can provide a safe means 
of delivering a realistic environment 
which can bolster confidence and bet-
ter prepare patients for real-world ob-

stacles.3,4 In fact, therapeutic uses are the most 
documented medical application of VR over 
the last decade.1

 
The three major factors of rehabilitation are 
early intervention, specific task training, and 
repetition, all of which can be addressed 
through VR.3,5 Documented observations sug-
gest that prolonged inactivity in patients prior 
to rehabilitation results in greater dystrophy of 
muscles and nerve connections, whereas ear-
lier interventions promote the maintenance 
of undamaged areas and the repair of partially 
damaged nerves.3,4 As VR requires little human 
assistance compared to physiotherapy or occu-
pational therapy, it can be implemented im-
mediately as an early intervention.3 Develop-
ers can design objectives in multidimensional 
environments to promote ample repetition of 
realistic task motions. VR’s effectiveness is ex-
emplified in a 2011 study which observed that 
later stage Parkinson’s Disease (PD) patients 
often lose control of their step regulation pat-
terns (gait), making locomotion rather diffi-
cult.3,4 Mirelman and his colleagues discovered 
that with active VR training, the patients had 
enhanced control over their steps, took longer 
and more confident strides, and more often 
remembered to place their foot farther away 
from an obstacle to avoid falls.4,6 Furthermore, 
VR showed promising clinical effectiveness as 

critical review
 

Healthcare is an ever-advancing field that 
adapts new technologies and techniques to 
provide the most efficient and appropriate care 
for patients. Today, virtual real ity (VR) may be 
the start of a paradigm shift for a multitude 
of healthcare services. VR is being studied as 
a safe and early intervention for rehabi l ita-
tion and as a non-pharmacological analgesic 
option for patients recovering from accidents 
or motor neuron diseases. VR devices can 
prepare patients for physiotherapy or occu-
pational therapy, which could significantly en-
hance therapeutic efficiency. As an analgesic, 
VR could prove to be an excel lent alternative 
to overused medications. VR is also being em-
ployed for medical training to provide more im-
mersive opportunities for students to practice 
their medical ski l ls. This article examines how 
VR can contribute to these sectors of health-
care, highl ights its impeding factors, and evalu-
ates its potential .

aakash shaw
Integrated Science, Class of 2016, McMaster University
Correspondence: shawa6@mcmaster.ca

m
E

d
u

c
a

T
o

R
  | W

IN
T

E
R

 2
0

1
7


