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Why do we care? The global burden of 
neurodegenerative diseases (NDs)

Steinmetz J et al., Global Burden of Neurological 
Diseases, The Lancet Neurology, 2024

WHO 2025 Global Status Report on Neurology



Beyond genetics: the modifiable risk factors of NDs

Up to ~45% of dementia risk is linked to modifiable factors



Our brains’ aging and ND risk are shaped by our 
environments

Ibanez et a l., Neuron. 2024

Legaz et a l., Nature Medicine, 2026

Baez et a l., Curr Opin Ps ychi, 2026



Environmental risk factors of ND

Neuro Climate Working Group State of Science Report 2026 (coming soon)



Air Pollution: A major modifiable risk factor of NDs



Mechanisms: how air pollution affects the ND risk

Systemic inflammation: Fine particles trigger inflammation and oxidative stress that 
damage brain cells
Direct brain exposure: Fine particles enter the bloodstream and reach the brain
Blood-brain barrier disruption: Pollution weakens the brain’s protective barrier
Vascular effects: Increased heart diseases and stroke raise dementia risk

Source: Neuro Climate Working Group



Vulnerable populationsPopulations most at -risk

• Older adults: Higher risk of cognitive decline, dementia, and stroke.
• People with pre-existing conditions: Neurological, cardiovascular, 

or mental health disorders increase susceptibility.
• Low-income and marginalized communities: Higher exposure and 

fewer protective resources.
Women: Greater caregiving burden and higher dementia prevalence 
in later life.



Challenges & knowledge gaps

• Synergistic impacts are poorly understood
• Incomplete mechanistic understanding
• Limited causal inference
• Confounding factors
• Inadequate or imprecise air pollution exposure assessment
• Underdiagnosis and surveillance gaps
• Equity gaps
• Low policy integration
• Fragmented systems



Restoring environments, restoring minds



Better air quality, better brain health



Cleaner energy → cleaner air → healthier brains

Heat mitigation → better sleep, learning, productivity

Resilient infrastructure → reduced trauma and stress

Safer environment → more outdoor activity and community interaction

Brain health co -benefits of climate and clean air policies 
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Policy-relevant solutions

NCWG State -of -Science Report, Climate Change and Brain Health: From Evidence to Action 
(coming soon)

● Clean energy transitions

● Heat standards for housing and 
workplaces

● Urban cooling and green infrastructure

● Health-inclusive climate and energy policy

● Data and metrics that include brain health 
outcomes



Wanna learn more?

neuroclimate.org

http://neuroclimate.org


Thank you!Thank you!

Interested in the intersection of climate change and brain 
health? Join our Neuro Climate Working Group. 

Wanna connect? 
Please email me at burcin@stanford.edu
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