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Introduction

Cognitive decline is a major and growing
concern for aging populations, with an
incidence rate for Mild Cognitive Impairment of
approximately 15-20% in people over the age of
65. (1)
 
The problem of cognitive decline also
frequently presents alongside depression as a
common risk for aging communities. (2) In
Ontario, nearly 25% of residents with
depression found their symptoms worsened
after they entered long-term care. (3)
Alarmingly, the rate in London is nearly 5%
higher than the provincial average. 
 
Moreover, the demographic transformation of
our society as Baby Boomers age makes the
emphasis for innovative approaches to
gerontology important.
 
Critically, leaders within the hospital system
must respond to dramatically increasing needs
of elder community members through the
development of strategic and complex-systems
interventions toward prevention as a means of
harm reduction and quality of life promotion. (4)
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The Case for Virtual Reality
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For these reasons, we have advanced immediate
and bold action toward addressing risk factors
through the implementation of technological
solutions that are capable of  acting as
preventative measures and potential tools for
improving the quality of life for the aging
population.  
 
One promising modality involves the use of
multisensory and interactive experiences within
virtual reality - an emerging technology with
the ability to immerse users in rich sensory
environments to the extent that the experience
is fundamentally embodied relative to other
media such as in the use of tablets or TVs. 
 
With appropriately curated programming, this
technology could serve the dual function of
modulating chronic stress through relaxation, as
well as stimulating neuroplasticity as a result of
experience-induced neurogenesis. 
 



VR, Neurogenesis, Pain
and activation
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Virtual reality has been shown to induce
hippocampal neurogenesis, the process of
generating new cells in the brain, particularly
when combined in a multi-modal activation
paradigm such as with exercise. (5) 
 
Broadly speaking, when environments are
enriched, rates of neurogenesis increase. (6)(7)
Virtual reality environments are by definition
enriched environments. Each part of a virtual
environment is designed to cause a particular
stimulus. 
 
Moreover, social stimulation is a particular
catalyst for neurogenesis, (8) in social virtual
reality, users are provided with a means to
directly and indirectly experience socialization -
through co-op multiplayer, where users interact
with each other in VR. 
 
One major risk factor to neurogenesis is chronic
stress and inflammation. (9)
 
Virtual reality has been applied to such areas as
pain management, to promote relaxation
through simulated natural environments, and
for various therapeutic and mental health
applications such as anxiety. (10)(11)(12)

5. Madeleine A. Grealy, David A. Johnson, Simon K. Rushton. Archives of Physical Medicine and Rehabilitation, June 1999. Improving cognitive function after brain injury: The use of exercise and
virtual reality.  https://www.sciencedirect.com/science/article/pii/S0003999399901697
6. Kempermann G, Gast D., Gage FH. Annals of Neurology, 2002. Neuroplasticity in old age: sustained fivefold induction of hippocampal neurogenesis by long-term environmental enrichment.
 https://www.ncbi.nlm.nih.gov/pubmed/12210782
7. Garthe, A. , Roeder, I. and Kempermann, G. (2016), Mice in an enriched environment learn more flexibly because of adult hippocampal neurogenesis. Hippocampus, 26: 261-271.
doi:10.1002/hipo.22520



Mood, relaxation
through VR
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The strategy of mood and relaxation-based
applications of VR is particularly advantageous
when access to natural environments may come
with risks, or may be inaccessible due to
weather or other limiting factors. Indeed,
perception of green spaces and nature is
strongly correlated with mood. (13)(14)
 
Moreover, virtual reality programming has also
been applied as a community activity within
homes, bringing residents together as
spectators of others’ experience. It also offers
opportunities for intergenerational connectivity
and community. (15)
 
This allows us to build socialization around the
use of the technology, further facilitating
neurogenesis as an outcome. (16) Finally, VR-
based exercise is also an excellent combined
modality of cognitive stimulation and physical
activity. (17)
 
Advantageously, many commercial softwares
utilizing nature in VR are currently available
with a near-infinite library of experiences (i.e.
traveling around the world, relaxing on a beach,
or swimming with whales) - providing a robust
profile of experience that meets patients and
residents where they are at.

8. Lieberwirth C and Wang Z (2012) The social environment and neurogenesis in the adult mammalian brain. Front. Hum. Neurosci. 6:118. doi: 10.3389/fnhum.2012.00118
https://www.frontiersin.org/articles/10.3389/fnhum.2012.00118/full
9. Clelland, C. D., Choi, M., Romberg, C., Clemenson, G. D. Jr., Fragniere, A., Tyers, P., et al. (2009). A functional role for adult hippocampal neurogenesis in spatial pattern separation. Science 325,
210–213.
10. Pourmand, A., Davis, S., Marchak, A. et al. Curr Pain Headache Rep (2018) 22: 53. Virtual Reality as a Clinical Tool for Pain Management. https://doi.org/10.1007/s11916-018-0708-2
 



Virtual Reality Care Centres
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Through collaboration between EXAR Studios
and a number of community stakeholders
including Western, Mount Hope Centre for Long
Term Care, the Centre for Activity and Aging,
McCormick Home, and Parkwood, we have
begun the development of a virtual recreation
ecosystem for aging populations. 
 
This community allows us to customize and
deliver virtual recreation in an evidence-based
and outcome driven strategy, while
simultaneously establishing an advanced
research and development environment in
which we are developing solutions tailor-made
for seniors and caregivers. 
 
This includes systems for evaluating resident
and patient experience, organized into profiles
which over time, become increasingly
personalized both for enjoyment and clinical
precision. We are also currently developing a
fall-prevention training experience targeting
visuospatial processing, cognitive processing
speed, and depth perception.
 

11. Liszio, Stefan & Graf, Linda & Masuch, Maic. (2018). The Relaxing Effect of Virtual Nature - Immersive Technology Provides Relief in Acute Stress Situations. Annual Review of CyberTherapy
and Telemedicine. 16. 87-93.
12. Maples-Keller, J. L., Bunnell, B. E., Kim, S. J., & Rothbaum, B. O. (2017). The Use of Virtual Reality Technology in the Treatment of Anxiety and Other Psychiatric Disorders. Harvard review of
psychiatry, 25(3), 103–113. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5421394/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5421394/
13. Cohen-Cline H, Turkheimer E, Duncan GEAccess to green space, physical activity and mental health: a twin studyJ Epidemiol Community Health 2015;69:523-529. 
https://jech.bmj.com/content/69/6/523?papetoc=
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Virtual Reality is cost-effective, precise,
scalable, and customizable; it facilitates
improved mood, reduced stress, incentivizes
socialization, and could one day be used as a
turnkey cognitive remediation and prevention
solution for elder communities. London Ontario
is a leader in gerontology research, with a
sizeable aging population, and many community
leaders dedicated to improving quality of life
for seniors. 
 
As a caring, age-friendly and inclusive
community, we are driven to pursue innovative
solutions to major problems our elders face, and
it is a challenge we approach boldly together.
We are grateful and humbled to participate in
this revolutionary approach to healthcare and
recreational gerontology as a city. This
community has the expertise, passion, and
resources to make a major impact in senior care,
and a collective desire to do so. This is an
opportunity to demonstrate to the world how to
uplift and cherish our elders.

14. Cervinka, R., Röderer, K., & Hefler, E. (2012). Are nature lovers happy? On various indicators of well-being and connectedness with nature. Journal of Health Psychology, 17(3), 379–388.
https://doi.org/10.1177/1359105311416873
15. The Beacon Harold, April 11, 2019.  Connecting seniors and students in virtual reality. https://www.stratfordbeaconherald.com/news/local-news/connecting-seniors-and-students-in-virtual-
reality
16. Myuri Ruthirakuhan, Angela C. Luedke “Use of Physical and Intellectual Activities and Socialization in the Management of Cognitive Decline of Aging and in Dementia: A Review,” Journal of
Aging Research, vol. 2012, Article ID 384875, 14 pages, 2012. https://doi.org/10.1155/2012/384875.
17. Virtual Reality program aims to help seniors with cognitive impairment exercise.  https://www.cabhi.com/blog/virtual-reality-program-aims-to-help-seniors-with-cognitive-impairment-
exercise-at-home/
 


