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Applications of Virtual Reality
Technology in the Measurement
of Spatial Memory in Patients

with Mood Disorders

To the Editor: March 28,2006

The January 2006 CNS Spectrums included
an article about virtual reality (VR) technology as
a treatment option in psychiatry and Dr. Gorman1

welcomed letters discussing novel applications
ofVR in psychiatry. Much of the published work
in this area is treatment-related. It appears that a
limited number of researchers have considered
using this technology for clinical assessment
and research purposes.This is likely to change
as immersive VR shows promise for increasing
ecological validity in assessment and providing
a much richer set of behavioural data.

In collaboration with the Informatics Research
Institute (IRI) at Newcastle University in Newcastle
uponTyne, England, we are assessing the validity
of this approach.The IRI manages an immersive
VR suite, and our collaboration has allowed us to
develop a novel paradigm to test spatial memory
in patients with mood disorders. Our interest in
spatial memory in this group stems from neuro-
imaging research reporting atrophy in the hippo-
campal region for patients with major depressive
disorder23 and bipolar disorder.4The hippocam-
pus is involved in spatial memory,5 and individu-
als with hippocampal lesions are impaired on
tasks of spatial memory.6

Spatial memory deficits have been reported in
some, but not all, patients with mood disorders.7-
13The inconsistency is perhaps a reflection of the
variety of methodologies used to assess spatial
memory. It has also been speculated that this
is due to the nature of the tasks used to mea-
sure spatial ability. Many tests involve memoriz-
ing the locations of objects in two-dimensional
space. Such tasks have been criticized for lacking

ecological validity since the skills they assess are
not often used in everyday life. At the present
time, self-report questionnaires measuring sense
of direction are likely the measures most highly
correlated with everyday environmental spatial
ability.14 However, this type of assessment does
not provide detailed information about spatial
processes and we are in need of better methods
for assessing spatial ability.14

More recently, spatial memory research has
turned to desktop-based VR tasks to assess mem-
ory of locations in and speed and accuracy of nav-
igation through a maze, pool of water, or town.1520

Immersive VR technology, as opposed to desktop-
based VR, permits superior perceptual experience
and experimental control by offering high-quality
stereo graphics in a fully tracked virtual environ-
ment. These attributes make immersive VR tech-
nology a powerful and potentially ecologically
valid technique that shows promise for improv-
ing assessment methods of spatial memory and
providing insight into previously reported spatial
memory deficits in patients with mood disorders.

Our research paradigm involves the use of a
life-like and complex immersive VR town that
participants will navigate using a wireless joy-
stick. During the first phase of the experiment,
participants wil l learn and replicate various
routes through the town. In the second phase,
they will use their knowledge of the layout of
the town to navigate between localities that
they have not previously navigated between.
This will assess their ability to form an accurate
mental representation of the environment. For
example, a participant might begin at the Post
Office and be asked to navigate to the Library.
We will assess the speed and accuracy of their
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navigation and their ability to use various spa-
tial strategies to find locations within the town.

For a more detailed exploration of the roles
that stereo display, large field of view, head
tracking, and three-dimensional spatial interac-
tion devices play in the spatial memory process,
we have also created an immersive VR version of
a widely used two-dimensional spatial memory
task. Participants will perform this task in three
different conditions (in random order): on a desk-
top computer; in the immersive VR suite with-
out stereo cues; and in the immersive VR suite
with stereo cues. We predict that participants
will perform differently depending on the level
of immersion. We will also evaluate whether dif-
ferent amounts of immersion more effectively
discriminate patients from healthy controls.

We are optimistic that this research will not
only provide more detailed information about
spatial memory in mood disorders but that it
will also encourage other researchers to develop
paradigms using immersive VR technology in
the future. When the equipment is available,
immersive VR can provide a controlled, life-like
environment to assess behaviour in a variety of
experimental contexts.

Sincerely,
M. Kathleen Holmes, BS,
Peter Gallagher, BSc (Hons), MPhil
Lucy J. Robinson, BA (Hons), BSc (Hons),
John M. Gray, MA (Hons), PhD, MPhil(CPsychol),
Patrick Olivier, MA, Dip, MSc, PhD,
Philip Heslop, MSc, and
I. Nicol Ferrier, BSc (Hons), MD, FRCP, FRCPsych,
Newcastle uponTyne, England
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