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Tai Chi – Does it work ?

Improves
cognitive 
function
(Alzheimer,…)

Decreases
musculo-skeletal
pain 
(fibromyalgia…)

Improves motor
coordination and 
balance / reduces
the risk of falls



Cognitive 
improvement

Stress reduction

Mood improvement

Well Being

Pain management

Motor skills
improvement

Neuroscience

Biomechanics

Tai Chi – How does it work ?



CAN TAI CHI DIRECTLY ALTER THE 
BRAIN ?



Tai Chi and the brain

• Wei et al, PLoS one 2013
• Tao et al, J. Alz. Dis 2017

• Increase in grey matter volume in TCC 
practicioners vs controls



Structure vs function



CAN TAI CHI DIRECTLY ALTER THE 
BRAIN ?



CAN TAI CHI CHANGE THE WAY THE 
BRAIN WORKS ?

CAN WE MONITOR THESE CHANGES ?

CAN TAI CHI DIRECTLY ALTER THE BRAIN ?



What is functional MRI ?

• The signal measured by MRI naturally
decreases over time

• BOLD effect : 
– Neuron activation -> vasodilation -> local increase

in oxy-haemoglobin -> slower decrease of MR 
signal









Task or activation functional MRI







CAN TAI CHI CHANGE THE WAY THE 
BRAIN WORKS ?

CAN WE MONITOR THESE CHANGES ?

CAN TAI CHI DIRECTLY ALTER THE BRAIN ?



CAN WE ASSESS THE BRAIN FUNCTION
AT REST?

CAN TAI CHI CHANGE THE WAY THE BRAIN WORKS ?

CAN WE MONITOR THESE CHANGES ?

CAN TAI CHI DIRECTLY ALTER THE BRAIN ?



The brain at « rest »

Energy
consumption

95%

100%

What happens during this phase ?







Neural network

Characteristics : 
- Number and location of hubs
- Number of pathways
- Strength of the connections 
= functional connectivity

Resting state functional MRI



Brain networks



CAN WE ASSESS THE BRAIN FUNCTION
AT REST?
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CAN WE ASSESS THE BRAIN FUNCTION AT REST?

CAN TAI CHI CHANGE THE WAY THE BRAIN WORKS ?

CAN WE MONITOR THESE CHANGES ?

CAN TAI CHI DIRECTLY ALTER THE BRAIN ?

DOES TAI CHI MODIFY SOME OF THESE
NETWORKS ? IF SO… TO WHAT EXTENT ?



Front Aging Neurosc 2016



mPFC

Consolidates working memory

Hippocampus

Retrieves previously formed memories





Methods - population

• 90 subjects
• Age 50-70
• 21 in TCC group (5 days/week for 12 weeks, 

Yang-style 24 forms)
• 16 in Baduanjin group
• 25 controls



Methods – evaluation

• Cognitive evaluation at t0 and after 12 weeks
• Resting State fMRI at baseline and after 12 

weeks
• Region of interest : hippocampus



Results – clinical effect

Memory Quotient

98 10698

123

Controls
Pre Post Pre Post

TCC



Results – functional connectivity
Controls TCC

Pre

Post



Results – functional connectivity

0



Conclusion

• TCC improves functional connectivity between
the hippocampus and the mPFC

• The rs FC increase is correlated with the 
cognitive performance improvement



Are we there yet ?

• Limitations
– Small number of patients
– Small duration of TCC intervention
– MRI protocol used
– Statistical significance ?

• No evidence of a clinical effect provided by 
these studies

• Need for more robust studies, and 
confirmation of the results



To sum it up…

• YES we can look at the brain of TCC 
practicioners while they are at rest

• YES TCC induces changes in the pracitioners’ 
brain, both in terms of structure and function

• MAYBE thoses changes can explain some of 
the TCC health benefits



New questions arise 

• How can we explain these modifications ?
• How do these modifications have an effect on 

health ?
• Epistemological problem : is TCC still TCC 

when observed by western methods ?
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