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Activité physique et exercice pour le 
cerveau vieillissant….

dans un monde numérique ?

Louis Bherer, Ph.D.
PERFORM Centre, Concordia university
Institut universitaire de gériatrie de Montréal



Le vieillissement du cerveau
est un processus hétérogène

sur lequel on peut agir !
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Influences du style de vie sur le 
vieillissement cognitif

-Stimulation cognitive

-Activité physique

-Interaction sociale

-Alimentation



Technologies numériques



Quelles technologies ?



Démographie







Technologies numériques
et santé cognitive ?

1- Mieux évaluer la cognition
2- Favoriser la réserve cognitive
3- Pour motiver à bouger 



What to expect from cognitive training

Brain plasticity mechanisms ?

Improved dual-tasking ability (transfer) ?

Functional impacts (mobility and gait) ?



Training benefits equivalent among OA and YO and
transferred to all task combinations…..but !!!

DT-Training
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Response modality
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Functional benefits ?





Cognitive training
as a therapeutic



de Tournay-Jetté et al. (2012) Journal of Behavioral Medicine

Transfer effects ?
Training related benefits were observed in 
clinical neuropsychological tests

N=51
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Évaluation et stimulation cognitive



Neurosciences of exercise

Bherer, Erickson & Liu-Ambrose (2013). A review of the Effects of Physical 
Activity and Exercise on Cognitive and Brain Functions in Older Adults. 

Journal of Aging Research



- 1,740 of 65 years and +
- Without MCI or Dementia
- Follow-up 6.2 year

- ≥3/wk = 13/1000 / year
- <3/wk = 20/1000 / year

Reduced risk by 32%



-Followed 900 healthy seniors (3,6 years)
-Tested 9 muscle groups
-Association between muscle-strength and the risk of cognitive decline 
(and MCI or AD) persists after controlling for body mass index, vascular 
risk factors and disease and APOE status.

-48% risk of MCI

Risk of cognitive
decline

-61% risk of MA

Association of Muscle Strength With the Risk of Alzheimer 
Disease and the Rate of Cognitive Decline in Community-
Dwelling Older Persons
Patricia A. Boyle, PhD; Aron S. Buchman, MD; Robert S. Wilson, PhD; Sue E. Leurgans, PhD; David A. Bennett, MD



Older adults in an aerobic training 
session in Montreal.

110 Community dwelling 
older adults

Lower Fit (N=55)
60-69 yrs vs. 70-79 yrs

Higher Fit (N=55)
60-69 yrs vs.  70-79 yrs



Physical fitness is associated with better 
response preparation and have a protective 

effect on motor speed

Pre-motor Motor time

Renaud, Bherer & Maquestiaux (2010) 
Journal of Gerontology: Psych. Sciences.



INTERVENTION !



3/week x 12 weeks 
Combined training exercises

Journal of Gerontology: Psychological Sciences, 2013



Equivalent improvement in frail and
non-frail older adults after 3 months



Equivalent improvement in frail and
non-frail older adults after 3 months







How to “enter” into the circle ?





In institutionalized older adults 
with a history of falls,
Wii Fit balance training was
more effective than
conventional balance
training in reducing the risk
and incidence of falls.













vMieux suivre et mesurer les comportements préventifs
vMotiver et encourager le changement de style de vie
vGuider les activités (physiques et cognitives)
vIl nous faut plus d’études de validation et d’impact
vEffet de la nouveauté ? Ou impact durable ?

Mieux vieillir dans un 
monde numérique ?
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