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Virtual reality is a 
proven and effective 
method to deliver 
exposure therapy

VR for Phobias The Power of VR
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Imagine you’re sitting at a table with 
spiders crawling over your arm . . . 
Would that be slightly disturbing? 
For an arachnophobic it would be 
downright terrifying! Are you afraid 

of needles? Then how about a doctor 
plunging a needle into your forearm and 
slowly drawing out blood? 

Virtual Reality to Combat Phobias

Imagine you’re sitting at a table with 
spiders crawling over your arm . . . 
Would that be slightly disturbing? For 
an arachnophobic it would be downright 
terrifying! Are you afraid of needles? 
Then how about a doctor plunging a 
needle into your forearm and slowly 
drawing out blood? 

Activities like these and more, including 
heights, scary animals and anxiety-
provoking social situations, can be 
experienced at a clinic in Sydney where 
they work to reduce your phobias. But 
don’t worry, you’re safe; it’s all done in 
the world of virtual reality (VR). 

“In the past, the way that therapists 
would do therapy was by getting 
someone to imagine they were in the 
scenario. Here, at the Sydney Phobia 

Clinic, we can really bring 
that situation to life,” says 
Pieter Rossouw, manager 
of a new psychology clinic 
that treats specific fears and 
phobias through VR. The 
clinic brings the latest research in virtual 
reality exposure therapy to Australia 

and will 
help the 

6–12% 
of the 

population 
who suffer 

from a phobia 
for the first 

time.

By creating life-
like scenarios in a 

virtual environment, 
patients are immersed 

in situations that 
frighten them the most, but in a highly 
controlled and graduated way. The VR 
headset gives them  the experience of 
“being there”, be it on the top of a tall 
building or in the dentist’s chair.  “If you 
put on that headset, you’re a patient 
sitting in that chair . . . the dentist is 
coming at you with the drill . . . and 
you can hear the noise. . . . Everyone 
always pulls their head back,” says 
Mr Rossouw, who demonstrated a 
number of scenarios that would 
be difficult for a psychologist to 
expose patients to in the real 
world.

Mr Rossouw pointed out the 
common misconception that 
phobias are something that 
you just have to put up 
with. This is because the 
most effective way to 
treat them (“exposure 

therapy” in layman’s terms) has until 
now been impractical to undertake 
and difficult to control due to the 
requirement of very specific situations—a 
well-trained spider, say, or a beeping 
MRI machine. It’s important that people 
know phobias can be treated, because 
while they are relatively common, in 
some cases they are severe and interfere 
significantly with people’s lives. “Think 
of medical or dental phobias: anxiety 
about a medical procedure will often 
stand in the way of an individual getting 
important treatment, with severe long-
term repercussions,” he said. 

6-12% of people will suffer 
from anxiety related to a 

specific phobia at some 
point in their lives!

vr to combat phobias

VR can reallybring situations to life

Facing scary animals with VR
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An estimated 6–12% of people will suffer 
from anxiety related to a specific phobia 
at some point in their lives (Baxter, Scott, 
Vos, & Whiteford, 2013), making it one 
of the most undertreated mental health 
issues in the world. Among the general 
population, it is not generally well known 
that phobias can be treated; however, 
mental health professionals can guide 
individuals through their phobias and 
effectively treat the associated anxiety. 

VR is a proven 
and effective 

method to deliver 
exposure therapy 

(Morina, Ijntema, 
Meyerbröker, & 

Emmelkamp, 2015; 
Opris et al., 2012) and 

offers great variety and 
flexibility for clinicians 

working in this field.

Mr Rossouw warns that 
although headsets are now 

quite cheap and readily 
available, doing your own 

exposure therapy is no match 
for proper clinical treatment. 

He emphasised the critical 
importance of clients being given 

skills and psycho-education to 
be able to handle the exposure 

sessions and get the most out of 
them. While most people know 

that facing their fears is how to 
overcome them, they lack the skills to 

do so effectively. “At our clinic the first 
few sessions explore the problematic 
behaviours that keep the phobia going 
and the strategies to change those 
behaviours. We also spend time teaching 
strategies for coping better in stressful 
situations,” he said.

The exposure sessions at the clinic 
involve slowly and systematically 
exposing the patient to the feared 

situation in a way that helps them practise 
coping skills as well as disconfirming their 
fears.  
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You can find out more about the Sydney 
Phobia Clinic and view a demonstration 
video at its website: https://www.
sydneyphobiaclinic.com.au/

The Sydney Phobia Clinic is also licensing 
the virtual reality and treatment manuals 
to psychologists. Inquiries should be 
directed to Corrie Ackland.
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Virtual Reality is quickly becoming a tool for psychological intervention, 
training, and education, quite apart from the world of gaming. 

At Stanford University’s Virtual Hu-
man Interaction Lab, Professor Jeremy 
Bailenson and his team study how vir-

tual experiences lead to changes in percep-
tions of self and others. His lab is set up to 
allow people to meet in virtual spaces and 
perform experiments to see how social in-
teraction changes when using virtual reality 
(VR). 

The team has recently begun an ambitious 
project to study how VR can have an effect 
on empathy by taking 1,000 participants and 
putting them in a range of scenarios that en-
courage empathy. The researchers want to 
know if multiple VR exposures can increase 
someone’s empathy. 

Empathy is that capacity to “walk in an-
other’s shoes” so to speak—the capacity to 
step into another person’s experience of 
life. Through the use of VR, people can see 
their appearance and behaviors reflected in 

a virtual mirror as someone who is different, 
and perceptually experience a scenario from 
the perspective of another person, possibly 
someone very different to themselves. 

The Virtual Human Interaction Lab have pre-
viously worked with VR to teach empathy 
across the social spectrum—toward those 
with disabilities, different ethnic groups, dif-
ferent age groups, and people with different 
economic goals or circumstances, and have 
demonstrated varying effectiveness in teach-
ing empathy. 

This new study will use a larger and more de-
mographically diverse sample of participants 
than previously used. The study will also test 
a wide range of empathy scenarios, including 
prejudice, bullying, and classroom learning.

“We are giving you the perspective of some-
one else, and hoping it forces you to feel 
sympathy for someone you might otherwise 

avoid,” Bailenson told Marlene Cimons of 
The Washington Post, who went through a 
virtual experience of homelessness. She ad-
mitted afterwards that she felt sad, which is 
exactly the sort of response the researchers 
are after.

Empathy is vital for building a healthy cul-
ture of understanding and collaboration. It 
is possible VR can play a significant role in 
promoting empathy and motivation to act 
for the betterment of our society and envi-
ronment. One of the VR scenarios used by 
the researchers is climate change. An ocean 
experience gives a virtual tour to demon-
strate what will happen to our oceans if cli-
mate change continues as it is. If we can ex-
perience, in a virtual way, the impact we may 
have on our future, then we may be more 
motivated to do something about it.

When you are immersed in an experience it 
becomes more powerful than reading about 

the power of vr
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it in a book or listening to a lecture. VR gets 
you into the scenario in a way that’s motivat-
ing. 

The Lab had done some early studies that 
brought home this point. In one experiment 
participants took a virtual shower; then ava-
tars of the participants were forced to eat 
coal to viscerally illustrate how much energy 
had been used to heat the water. The floor 
vibrated as the avatars made crunching and 
coughing sounds while eating the coal. The 
researchers then put sensors in real sinks 
used by the participants and found that peo-
ple whose avatars had eaten the coal used 
less hot water than those who were just giv-
en written descriptions of how much coal 
they use during their showers.

On the same mission to enhance empathy, 
Embodied Labs in Chicago have designed a 
VR program called “We Are Alfred” to help 
medical students understand what it’s like to 
be a 74-year-old man with hearing and sight 
deficits. 

Young medical students are unlikely to have 
had any real experience of the physical strug-
gles that typically ail the elderly. Embod-
ied Labs provide the experience of being a 
74-year-old Alfred through a story present-
ed in six short scenes. In the virtual experi-
ence, students get a feel for what it’s like to 
have macular degeneration, an eye disease 
marked by a large dark patch in the middle of 
the visual field.

“We wanted something that was as close as 
possible to the experience of somebody dis-
covering that they have an impairment, their 
family confronting them about it, and then 
having to go act upon that discovery,” Ryan 

Lebar, Embodied Labs’s director, said in a 
promotional video. “What would the impli-
cations be if the doctor said that you would 
have this for the rest of your life?” 

More than Vision

Creating a totally immersive world in VR 
would involve all the senses, and the virtual 
environment would be responsive to all of 
your movements and interactions. On the 
path to such immersion, engineers at the 
University of California (UC) San Diego are 
using soft robotics technology to make light, 
flexible gloves that allow users to feel tactile 
feedback when they interact with VR envi-
ronments. The researchers used the gloves 
to realistically simulate the tactile feeling of 
playing a virtual piano keyboard.

Currently, VR user interfaces consist of re-
mote-like devices that vibrate when a user 
touches a virtual surface or object. “They’re 
not realistic,” said Jurgen Schulze, a researcher 
at the Qualcomm Institute at UC San Diego. 
“You can’t touch anything, or feel resistance 
when you’re pushing a button. By contrast, 
we’re trying to make the user feel like they’re 
in the actual environment from a tactile point 
of view.”

Other research teams and industry have 
worked on gloves as VR interfaces, but these 
are bulky and made from heavy materials such 
as metal. The glove the engineers developed 
has a soft exoskeleton equipped with soft ro-
botic muscles that make it much lighter and 
easier to use.

“This is a first prototype but it is surprisingly 
effective,” said Michael Tolley, a mechanical 
engineering professor at the Jacobs School 

of Engineering at UC San Diego.

The system involves three main components: 
a Leap Motion sensor (leapmotion.com) that 
detects the position and movement of the 
user’s hands; a custom fluidic control board 
that controls the glove’s movements; and soft 
robotic components in the glove that indi-
vidually inflate or deflate to mimic the forces 
that the user would encounter in the VR en-
vironment. The system interacts with a com-
puter that displays a virtual piano keyboard, 
with a river and trees in the background.

One key element in the glove’s design is a 
type of soft robotic component called a Mc-
Kibben muscle, essentially latex chambers 
covered with braided fibers. The muscles re-
spond like springs to apply force when the 
user moves their fingers. The board controls 
the muscles by inflating and deflating them.

Researchers 3D printed a mold to make the 
glove’s soft exoskeleton—they said this will 
make the devices easier to manufacture and 
suitable for mass production. The gloves were 
manufactured from silicone rubber, with Vel-
cro straps embedded at the joints.

Engineers conducted an informal pilot study 
of 15 users, including two VR interface ex-
perts. All tried the demo, which allowed them 
to play the piano in VR. They all agreed that 
the gloves increased the immersive experi-
ence. They described it as “mesmerizing” and 
“amazing”.

The engineers are working on making the 
glove cheaper, less bulky, and more portable. 
They would also like to bypass the Leap Mo-
tion device altogether to make the system 
more compact.

“Our final goal is to create a device that pro-
vides a richer experience in VR,” Tolley said, 
“but you could imagine it being used for sur-
gery and video games, among other applica-
tions.”

Teaching with VR

Both industry and universities are using VR 
to teach workers and students in a more ex-
periential way than textbooks and videos.

Recently the Beuth University of Applied Sci-
ences in Berlin commissioned Virtalis (virta-
lis.com) to develop a three-sided ActiveCube 
3D VR-projected display system consisting 
of two wall screens plus a floor. The Active-
Cube is an interactive room that projects 
images onto its walls, can track the user’s 
movements, and alters the perspective of the 
visuals in accordance to the user’s position 
and orientation within the scene. The projec-A glove powered by soft robotics is allowing these Ph.D. students to play piano in VR.  Image courtesy UC San Diego
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tion is provided by three Barco F50 projec-
tors and is fully tracked by an ART Trackpack 
System. 

“Study the future” is the motto of Beuth Uni-
versity. Situated in the middle of Berlin, it of-
fers the largest engineering–scientific study 
program in Berlin and Brandenburg. With 
over 12,000 students, the university is one 
of Germany’s largest universities of applied 
sciences.

Academics and students work closely with 
industry partners, Rolls-Royce Deutschland 
and BSH Home Appliances, which both de-
ploy VR technology. Rolls-Royce Deutschland 
also has a Virtalis ActiveCube. “As a result of 
seeing VR in these industrial settings, I knew 
exactly what we were looking for,” Profes-
sor Joachim Villwock from Beuth University 
said. “We can apply mathematical processes 

to simulate what we want to visualize.”

“We are simulating highly fractal water flow 
within complex geometries,” commented 
Pierre Sabrowski, a postgraduate student 
within the Department. “Using computa-
tional fluid dynamics, we are looking at the 
sedimentation of waste water, as well as the 
fluid dynamics within washing machines. The 
flow results can sometimes be hard to under-
stand, since the vital free surface of the flow 
can evolve complicated three-dimensional 
shapes. VR allows the viewer to understand 
and interpret those complex fractal-flow phe-
nomena quicker.” The students are attempt-
ing to develop an algorithm to help washing 
machine users to choose the mix of textiles 
to put together to make an optimal washing 
machine load so resources are conserved. 
Refinements such as these will be incorpo-
rated into the next generation of washing 
machines.

Other departments, including Mathematics, 
Informatics, and Life Sciences 
will soon be developing their 
own case examples of VR use 
within the University. “Scala-
bility is really important within 
all disciplines. We can use VR 
to analyze how well an assem-
bly is designed and, in Life Sci-
ences, VR allows the user to 
shrink down for an apprecia-
tion of how structures are in-
terrelated.”

Learning with VR is also em-
ployed in leading teaching 
hospitals to help instruct radi-
otherapy operators. Virtual en-
vironment radiotherapy train-
ing (VERT) software is enabling 
radiotherapy treatments to be taught without 
any danger to real patients. At The Universi-
ty of Applied Sciences in Vienna the immer-
sive qualities of VERT are teaching students 
to operate a linear accelerator machine in a 

typical treatment room at a 1:1 scale. 

David Mayerhofer is an instructor and re-
searcher in the BSc program for radiogra-
phy at The University of Applied Sciences, 
Vienna, which has approximately 5,400 stu-
dents.  He explained, “Students don’t just 
learn pure theory—they also learn the prac-
tical applications of radiotherapy. With the 
various simulated treatment rooms, they’re 
able to practice proper patient positioning. 
This is extremely important, since each posi-
tion change leads to a different distribution 
of radiation doses.”

In the world of surgery, VR platforms train 
surgeons around the world. Dr. Shafi Ahmed 
from the Royal London Hospital has an edu-
cational platform to train surgeons remotely 
by using VR and 360-degree video technol-
ogies. Last year, Dr. Ahmed broadcast live, 
and in VR, surgery on a 70-year-old man with 
colon cancer. Medical students and anyone 
interested could tune in using a VR headset 

and their smartphones. Dr. Ahmed believes 
that most medical students will be taught us-
ing augmented reality and VR technology.

The power of VR beyond gaming is being 
harnessed by many industries and places of 
learning. To experience aspects of life, plac-
es, people, as well as technical challenges, all 
within a virtual environment, is changing the 
way we live and learn. Visiting the in-laws on 
the other side of the planet, diving the Bar-
rier Reef, or performing open-heart surgery, 
all in your living room, will certainly become 
more realistic in the years to come. It may 
also keep us at home and more sedentary, 
but there’s always the virtual gym to dial up.

Sources: Virtual Human Interaction Lab, Stan-
ford University; UC San Diego; Virtalis;  Em-
bodied Labs; Medical Realitie

The three-sided ActiveCube 3D VR projected display 
system at Beuth University. Image courtesy Virtalis

VERT system at the University of Applied Science, Vienna, to train students to use various linear accelerators. 
Image courtesy Virtalis

Dr. Shafi Ahmed was the first to broadcast live, through virtual reality, colon 
surgery from the Royal London Hospital.  Image courtesy Medical Realities
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