


Our vision is for everyone in the UK to be able to 
breathe clean air that promotes a healthy brain 
and cognitive life regardless of where they live.



Starting point
Birth     •     Infancy and Early Years     • 

Memory Impairment
Dementia
Alzheimer’s Disease

Depression
Learning Disabilities
ADHD

Related Cardiopulmonary
Neurodegenerative Disorders

Childhood and Adolescence    •    Adulthood and Later Life



Headline News!





But that is not the whole story



Where people live matters

PLACE =  Social Determinants
      Health Inequalities

Our Innovative Primary Prevention Equation

Cognitive/Brain 
Health Outcomes 

<=> Ambient PM2.5 Exposure =>



Together with public stakeholders, we need to:

Link outdoor air pollution and cognitive health.

Understand the importance of place – particularly for vulnerable 
populations in the UK’s major metropolitan areas. 

Innovate primary prevention policies and strategies.

Challenge



Research Model



• Advancing primary prevention strategies. 
• Pioneering complex systems approach to primary prevention.

• Improving policy process.
• Establishing economic risks and benefits. 

• Alerting and informing the public.
• Preventing health inequalities.

Outputs and pathways to impact

This is our primary prevention legacy.



Mitigating the impact of air pollution on 
dementia and brain health 

Setting the policy agenda





This paper is the first to outline a policy agenda for addressing the 
impact of air pollution on brain health and dementia. 

Across a two-year period, we engaged our consortium of 20+ 
academics and 11 cross-sector stakeholder organisations in a series 
of participatory and consensus-building workshops, meetings, and 
working groups, as well as conducted an umbrella review for the last 
ten years of research on the topic. 

Our goal was to identify the major domains and priority areas in 
research, policy and practice needed to inform a policy agenda on 
the impact of air pollution on brain health and dementia across the 
life course.



We arrived at three policy domains: 

• Research and Funding
• Education and Awareness 
• Policy Evaluation

Within these three domains there 
are 14 priority areas.







1. Embracing a 
‘complexities of place’ 
approach

• Applying a complex systems 
perspective of air quality and brain 
health

• Drawing from the complexities of 
place literature in public health

• Augmenting conventional statistics 
with computational science and 
Bayesian modelling

• Taking an interdisciplinary methods 
approach to modelling

• Exploring feedback loops and 
complex configurations of factors to 
make sense of causality



2. Focusing on vulnerable 
populations in places

• Exploring the role that health inequalities play in 
the impact air pollution has on brain health.

• Examining how places create brain health 
vulnerabilities, such that certain populations are 
more at risk from air pollution than others.

• Studying how vulnerable populations may 
respond to exposure to different levels of air 
pollution, even levels considered otherwise 
health.



3. Modelling the impact of 
ambient PM2.5

• Building high resolution, long-term exposure 
models

• Developing more comprehensive current 
models for linking aspects of PM2.5 source types 
and composition to specific health outcomes

• Helping to develop current and historical 
models for those parts of the world where such 
models are significantly underdeveloped



4. Studying indoor 
air pollution

• Drawing on the wider literature linking indoor 
air quality to public health

• Focusing on this issue for school zones, 
populations living near busy roads or in cities, 
and for those vulnerable to even mild air 
quality issues



5. Making breakthroughs in 
pathways to disease for brain 
health

• Exploring new and multiple pathways to disease 
beyond just the blood-brain barrier

• Improving study design and research methods
• Detailing pathways to disease links and how they 

are associated with specific forms of brain disease 
and cognitive impairment 

• Identifying exposure dose levels and stages in the 
life course critical to brain health



6. Embracing a life course 
perspective

• Grounding current and future research in 
a life-course and developmental framing

• Developing and studying cohort studies



7. Radically rethinking 
funding

• Restructuring research funding 
mechanisms

• Supporting high-risk, high-payoff 
science



8. Making this unrecognised 
public health issue a known 
concern

• Developing a global and national agenda to 
make the unrecognized impact of air pollution 
on brain health known to the public, 
government officials, researchers, funding 
organisations, third-sector organisations, 
community groups, and business and industry.

• Initiating local, national, and international 
awareness campaigns

• Getting the word out to colleagues in public 
health and air quality through academic 
channels



9. Developing 
educational products

• Developing lesson plans for primary and secondary 
schools

• Co-creating educational products to improve public 
engagement and collective corrective action

• Making sure messages are empowering, given that 
diseases like dementia have no cure



10. Attaching air pollution and 
brain health to existing 
strategies and campaigns

• Adding air pollution to existing 
stakeholder campaigns for brain 
health and dementia

• Including brain health to current 
stakeholder strategies around air 
quality improvement

• Highlighting known links between air 
quality and brain health and climate 
change, as well as the sustainable 
development goals and strategies

• Using current evidence on air quality 
and brain health to bolster existing air 
quality or brain health campaigns and 
to demonstrate co-benefits



11. Providing publicly 
available monitoring, 
assessment, and 
screening tools

• Translating historical and current ambient and indoor 
air quality datasets, dashboards, and models into 
usable, publicly accessible resources for citizens, 
healthcare providers, governments, and third-sector 
and private sector organisations.

• Developing screening and assessment tools for 
individual exposure, particularly during early life and 
at critical points in the life course where air pollution 
exposure is most impactful.

• Developing tools for assessing health behaviours, 
pre-existing conditions, or co-morbid conditions that 
prevent, slowdown, or exacerbate the impact of air 
pollution on brain health, including the progression of 
dementia post-diagnosis



12. Conducting complex 
systems evaluation

• Embracing a complex systems perspective of 
evaluation for air quality and brain health

• Drawing from the complexity turn in public policy 
evaluation to adopt best practices

• Augmenting conventional evaluation methods with 
participatory systems mapping, etc.

• mapping barriers and incentives to change and 
counterfactuals

• Engaging in policy evaluation via co-production



13. Engaging in 
co-production 

• Drawing from the wider climate change and air pollution 
literature on co-production

• Recognising there are multiple approaches to engagement 
and co-production

• Articulating and improving the rigor of the engagement 
approach used

• Considering the influence regional, national, and 
international differences on engagement, as for example 
countries in the global south versus the global north



14. Evaluating current air 
quality policies for their brain 
health benefits

• Drawing on existing policies for air quality and 
public health in general to develop, in the short-
term, a catalogue of useful policy guidelines 

• Exploring wider policy needs beyond just 
emissions reduction



Questions


