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“Exergames” May Provide Cognitive Benefit for Older Adults
New Findings Reported in American Journal of Preventive Medicine
San Diego, CA, January 17, 2012 – Virtual reality-enhanced exercise, or “exergames,” combining
physical exercise with computer-simulated environments and interactive videogame features, can yield a
greater cognitive benefit for older adults than traditional exercise alone, according to a new study
published in the February issue of the American Journal of Preventive Medicine.
“We found that for older adults, virtual-reality enhanced interactive exercise, or ‘cybercycling’ two to three
times per week for 3 months, yielded greater cognitive benefit, and perhaps added protection against mild
cognitive impairment (MCI), than a similar dose of traditional exercise,” explains lead investigator Cay
Anderson-Hanley, PhD, from the Healthy Aging and Neuropsychology Lab and Department of
Psychology at Union College, Schenectady, NY.
Research shows that exercise may prevent or delay dementia and improve cognitive functioning in
normal aging. However, only 14% of adults aged 65-74 years old, and only 7% of those over 75 report
regular exercise. Exergames have the potential to increase exercise by shifting attention from aversive
aspects toward motivating features such as competition and three-dimensional scenery, leading to
greater frequency and intensity, and enhanced health outcomes.
The Cybercycle Study enrolled 101 volunteers, ranging in age from 58 to 99 years, from independent
living facilities with indoor access to an exercise bike. 79 participants completed initial evaluations and
training, and rode identical recumbent stationary bikes, except the experimental bike was equipped with a
virtual reality display. Cybercycle participants experienced 3D tours and raced against a “ghost rider,” an
avatar based on their last best ride. 63 adults completed the study, averaging three rides per week.
Cognitive assessment to evaluate executive functions such as planning, working memory, attention, and
problem solving was conducted at enrollment, 1 month later (pre-intervention) and 3 months after (postintervention). Blood plasma was tested to measure whether a change in brain-derived neurotrophic
growth factor (BDNF) indicated possible neuroplasticity, a mechanism of change that could link exercise
to cognition.

Caption: Cybercycle demonstration for study participants from the Glen Eddy retirement community in Niskayuna, NY

The cybercycle riders had significantly better executive function than those who rode a traditional
stationary bike, and cybercyclists experienced a 23% reduction in progression to MCI compared to
traditional exercisers. Co-principal investigator on the project, Paul Arciero, PhD, professor of health and
exercise sciences at Skidmore College, comments, “No difference in exercise frequency, intensity, or
duration was found between the two groups, indicating that factors other than effort and fitness were
responsible for the cognitive benefit.”
“Navigating a 3D landscape, anticipating turns, and competing with others require additional focus,
expanded divided attention, and enhanced decision making. These activities depend in part on executive
function, which was significantly affected,” notes Dr. Anderson-Hanley.

Caption: Sample screenshot showing scenery and competitors/avatars on an Expresso cybercycle bike tour; courtesy
of Interactive Fitness Holdings, LLC

The study also found a significantly greater increase of BDNF in cybercyclists than in traditional riders,
suggesting that interactive/combined mental and physical exercise may lead to cognitive benefits by way
of biomarkers linked to neurotrophic effects.
“Further research will be needed to tease apart the contributions of a variety of factors in the cybercycling
condition,” says Dr. Anderson-Hanley. “Consistency across conditions for goal setting and competition
suggests virtual reality imagery and interactive decision-making might be potent factors of the
cybercycle.” Exit interviews provided anecdotal evidence of the value of these unique features.
Participants commented on their enjoyment of visual stimulation and the challenge of outpacing avatars.

“The implication of our study is that older adults who choose exergaming with interactive physical and
cognitive exercise over traditional exercise may garner added cognitive benefit, and perhaps prevent
decline, all for the same exercise effort,” concludes Dr. Anderson-Hanley.
The two-year study was funded by a Health Games Research grant from the Pioneer Portfolio of the
Robert Wood Johnson Foundation to explore how interactive digital gaming can improve the health
behaviors and outcomes for people age 50 and older.
The article is “Exergaming and Older Adult Cognition: A Cluster Randomized Clinical Trial,” by C.
Anderson-Hanley, P.J. Arciero, A.M. Brickman, J.P. Nimon, N. Okuma, S.C. Westen, M.E. Merz, B.D.
Pence, J.A. Woods, A.F. Kramer, and E.A. Zimmerman (doi: 10.1016/j.amepre.2011.10.016). The article
appears in the American Journal of Preventive Medicine, Volume 42, Issue 2 (February 2012), published
by Elsevier.
# # #
NOTES FOR EDITORS
Full text of the article is available to credentialed journalists upon request; contact Beverly Lytton at 858534-9340 or eAJPM@ucsd.edu. Journalists wishing to interview the authors may contact Phillip J. Wajda,
Director of Media and Public Relations, Union College, 518-388-8394, 518-857-8601 (cell) or
wajdap@union.edu.
ABOUT THE AMERICAN JOURNAL OF PREVENTIVE MEDICINE
The American Journal of Preventive Medicine (www.ajpm-online.net) is the official journal of The
American College of Preventive Medicine (www.acpm.org) and the Association for Prevention Teaching
and Research (www.atpm.org). It publishes articles in the areas of prevention research, teaching, practice
and policy. Original research is published on interventions aimed at the prevention of chronic and acute
disease and the promotion of individual and community health. The journal features papers that address
the primary and secondary prevention of important clinical, behavioral and public health issues such as
injury and violence, infectious disease, women's health, smoking, sedentary behaviors and physical
activity, nutrition, diabetes, obesity, and alcohol and drug abuse. Papers also address educational
initiatives aimed at improving the ability of health professionals to provide effective clinical prevention and
public health services. The journal also publishes official policy statements from the two co-sponsoring
organizations, health services research pertinent to prevention and public health, review articles, media
reviews, and editorials.
The American Journal of Preventive Medicine, with an Impact Factor of 4.110, is ranked 10th out of 140
Public, Environmental and Occupational Health titles and 18th out of 151 General & Internal Medicine
titles according to the 2010 Journal Citation Reports® published by Thomson Reuters.
ABOUT ELSEVIER
Elsevier is a world-leading provider of scientific, technical and medical information products and services.
The company works in partnership with the global science and health communities to publish more than
2,000 journals, including The Lancet (www.thelancet.com) and Cell (www.cell.com), and close to 20,000
book titles, including major reference works from Mosby and Saunders. Elsevier’s online solutions include
SciVerse ScienceDirect (www.sciencedirect.com), SciVerse Scopus (www.scopus.com), Reaxys
(www.reaxys.com), MD Consult (www.mdconsult.com) and Nursing Consult (www.nursingconsult.com),
which enhance the productivity of science and health professionals, and the SciVal suite
(www.scival.com) and MEDai’s Pinpoint Review (www.medai.com), which help research and health care
institutions deliver better outcomes more cost-effectively.
A global business headquartered in Amsterdam, Elsevier (www.elsevier.com) employs 7,000 people
worldwide. The company is part of Reed Elsevier Group PLC (www.reedelsevier.com), a world-leading

publisher and information provider, which is jointly owned by Reed Elsevier PLC and Reed Elsevier NV.
The ticker symbols are REN (Euronext Amsterdam), REL (London Stock Exchange), RUK and ENL (New
York Stock Exchange).

