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Stephan Swinnen is Emeritus 
Professor of Motor 
Neuroscience. He formerly 
directed the Movement 
Control & Neuroplasticity 
Research Group, Biomedical 
Sciences, KU Leuven, Belgium. 
His research addresses 
movement control and 
neuroplasticity in normal and 
pathological conditions using a 
multidisciplinary approach 
including the study of brain 
function, structure, connectivity 
and neurochemicals with a 
specific focus on aging and its 
neurobehavioral consequences. 

Aging and the Brain: Processes of Neural 
Dedifferentiation and Compensation 

Prof. Dr. 
Stephan Swinnen 

Aging is associated with alterations in functional brain 
activation and changes in structural and functional brain 
connectivity as well as neurochemicals. These changes have 
consequences for motor behavior. I will first address age-
related differences in upper-limb motor behavior across the 
lifespan. Then, I will discuss aging from the perspective of 
the compensation versus dedifferentiation hypothesis. On 
the one hand, this refers to support for compensatory brain 
activation in relation to performance and learning of 
complex motor skills, suggesting retained training-induced 
neuroplasticity in older adults. I will also provide evidence 
for associations between the degree of integrity of grey and 
white matter structures and motor behavior in older adults. 
On the other hand, I will demonstrate how resting-state 
brain functional connectivity may point to processes of 
dedifferentiation in older adults and this may have 
consequences for motor behavior. More specifically, 
reduced network segregation (increased inter-network 
connectivity) in the older brain is associated with decreased 
levels of motor performance.  
In summary, a case is made for a multimodal imaging 
approach to investigate age-related differences in brain and 
motor behavior and their interaction. I will conclude with 
some perspectives on how age-related processes of 
degeneration in the brain can be alleviated or counteracted 
to promote functional independence and a healthy life.  

Santos Monteiro T, Beets IAM, Boisgontier MP, Gooijers J, 
Pauwels L, Chalavi S, King B, Albouy G, Swinnen SP. 
Relative cortico-subcortical shift in brain activity but preserved 
training-induced neural modulation in older adults during 
bimanual motor learning.  Neurobiol Aging. 2017 Oct;58:54-67. 
doi: 10.1016/j.neurobiolaging.2017.06.004. 
 
 

Suggested Reading 

 

  
 

 
  

Website 
www.uni-muenster.de/ 

TReND-EU 
LinkedIn 

www.linkedin.com/company
/msca-dn-trend 

Connect with TReND 

https://unibe-ch.zoom.us/j/6447676603
https://pubmed.ncbi.nlm.nih.gov/28708977/
https://pubmed.ncbi.nlm.nih.gov/28708977/
https://pubmed.ncbi.nlm.nih.gov/28708977/
https://pubmed.ncbi.nlm.nih.gov/28708977/
http://www.uni-muenster.de/TReND-EU
http://www.uni-muenster.de/TReND-EU
http://www.linkedin.com/company/msca-dn-trend
http://www.linkedin.com/company/msca-dn-trend
https://x.com/trend_eu
http://www.uni-muenster.de/TReND-EU
http://www.uni-muenster.de/TReND-EU
http://www.linkedin.com/company/msca-dn-trend
http://www.linkedin.com/company/msca-dn-trend

	Aging and the Brain: Processes of Neural Dedifferentiation and Compensation
	Suggested Reading
	Connect with TReND

