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Air Pollution and Dementia: Uncovering the Hidden Link

Context

With increasing urbanisation and industrial activity, air pollution has emerged as a major public
health challenge across the globe. Recent research by Cambridge University has revealed a
disturbing link between long-term exposure to air pollution and a higher risk of developing
dementia, a progressive neurological disorder. This highlights the growing need to address
environmental determinants of cognitive decline.

Understanding Dementia

Definition
Dementia is a collective term used to describe a range of neurological conditions that impair
memory, thinking, communication, and the ability to perform everyday tasks.

Vulnerable Population
It predominantly affects older adults, although younger individuals can also be affected in rare
cases.

Key Symptoms
Forgetting recent events or familiar names and faces
Difficulty in maintaining conversations
Inability to make decisions quickly or effectively

Global Burden
Around 57 million people worldwide were affected by dementia in 2021
The number is expected to rise to 150 million by 2050

Air Pollution and Its Relevance to Dementia

Definition
Air pollutants are substances in the atmosphere that, at high concentrations, can harm living
organisms, ecosystems, and materials.

Forms and Sources



They may appear as solid particles, liquid droplets, or gases, and originate from both natural
and anthropogenic sources.

Types of Pollutants

Primary Pollutants
Emitted directly into the atmosphere
Examples: Carbon monoxide (CO), Carbon dioxide (CO₂), Nitrogen dioxide (NO₂), Sulphur
dioxide (SO₂), Volatile organic compounds, and suspended particulate matter

Secondary Pollutants
Formed through chemical reactions involving primary pollutants
Examples: Smog, ground-level ozone, acid rain

Pollutants Specifically Linked to Dementia

PM2.5 (Fine Particulate Matter)
Tiny particles less than 2.5 micrometres in diameter
Main sources: Vehicle emissions and thermal power plants
Each 10 µg/m³ increase in long-term exposure is linked to a 17% higher risk of dementia

Nitrogen Dioxide (NO₂)
Produced from burning fossil fuels, especially in vehicles and industrial units
Each 10 µg/m³ increase in exposure increases the relative risk of dementia by 3%

Black Carbon (Soot)
Emitted from vehicle exhaust and wood burning
Each 1 µg/m³ rise in exposure is associated with a 13% increase in dementia risk

Mechanisms: How Air Pollution Affects Brain Health

Neural Inflammation
Air pollutants can trigger inflammation in the brain, leading to neuronal damage

Oxidative Stress
An imbalance between reactive oxygen species (ROS) and the body’s antioxidants results in
cellular stress and damage

Neurodegeneration
Excessive ROS can lead to brain cell degeneration, contributing to conditions like dementia

Direct Brain Exposure
Ultrafine pollutants may bypass the blood-brain barrier, causing direct harm

Systemic Pathways
Air pollution may also affect brain health indirectly by inducing systemic inflammation and
sharing pathological pathways with cardiovascular and respiratory diseases



What Lies Ahead

Need for Multi-Sectoral Approach
Effective control of air pollution requires coordinated efforts in urban planning, transport
policy, and environmental regulation

Public Health Measures
Raising awareness and reducing individual exposure can contribute to disease prevention

Preventive Focus
Integrating environmental health into public health planning can aid in tackling the rising burden
of neurodegenerative diseases like dementia.


