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Livingston et al., Lancet 2020



What factors contribute to dementia prevention?

• Lancet commission 
• 14 modifiable factors 
• Conservative estimate (45% of dementias) 

• Missing risk factors include: 
• Sleep 
• Diet quality and nutrient status 
• Late life cognitive activity 
• Oral health 

• Others estimate 47—73% 
• UK Biobank data

Livingston et al., Lancet 2024; 
Zhang et al., Nature Human Behavior 2023



An increasing number of potentially modifiable risk factors

Yu J-T, et al. J Neurol Neurosurg Psychiatry 2020 



Dementia prevention – lists upon lists

Frisoni et al. Lancet Regional – Europe 2023



Dementia prevention – where to start?

• Prevailing opinion suggests most dementia may be preventable 

• A large number of risk factors have been identified 

• It’s unclear how we implement those at the individual level 
• Relationships are assumed to be linear 

• We know this isn’t the case 
• No hierarchy  
• No framework to understand how it all connects



A (possible) solution!

The Demand-Driven Theory of Age-
Related Cognitive Decline and Dementia

(DDToARCDD)

TL;DR - Why Your Brain Is Like Your Biceps

Turknett and Wood, Cells 2022



Taking a systems approach

From The Stimulated Mind (Penguin Random House, 2026)



Finding common nodes of action



The 3 S Model

• Multiple interacting factors determine cognitive function 

• Stimulus 
• Physical activity, cognitive, and social activity 

• Supply 
• Vascular/metabolic health and nutrient status 

• Support 
• Sleep/rest and trophic support, avoiding chronic stress/toxic exposures



A simplified model of building muscle

Stimulus 
• Lift Weights Get more jacked

Supply 
• Adequate Protein/Calories 
• Micronutrients

Function 
• Strength 

Structure 
• Muscle Mass

Support 
• Sleep 
• Rest



Demand-function coupling

• The function of a tissue is determined by the stimulus 
• Same as with exercise and fitness/strength 

• Similar across all stages of life

Turknett and Wood, Cells 2022



The 3 S model of brain function

From The Stimulated Mind (Penguin Random House, 2026)



Summary

• Brain health is an interconnected system underpinned by: 
• How the brain is used and challenged 
• The supply of substrates to respond to inputs 
• Providing the environment that supports adaptation 
• How these factors work together improve brain structure and function 

• The system is synergistic 
• Risk factors are not a list where everything has to be perfect 
• Small changes in a few areas can have a big overall impact 
• When you change one thing, you’re changing many things
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