
 

No. 9 Impacts of air pollution on learning and longer term health 

Top line: Evidence is growing on the adverse neurodevelopmental effects of exposure to 

combustion-related air pollution on learning and longer-term health. 

Children are exposed prenatally and in early childhood to multiple environmental stressors 

that can adversely affect their cognitive abilities, academic performance and consequent 

educational trajectories, adult health, wealth, and social status. Exposure to higher nitrogen 

dioxide (NO2) may have a negative effect on cognition, especially early in life, even at low 

exposure levels.1 Other studies have linked roadway proximity, traffic-related PM, elemental 

carbon, or nitrogen dioxide to decreased cognitive function, including deficits in memory 

and attention. The effect of polycyclic aromatic hydrocarbon exposures during fetal 

development on cognitive and behavioural outcomes is magnified by material hardship or 

maternal demoralization. Low-income communities are thus disproportionately exposed 

and uniquely vulnerable because of family and community economic hardship. Increasing 

evidence links prenatal exposure to traffic-related air pollutants and PM2.5 to autism 

spectrum disorder.2 The impact on cognitive development of the exposure to air pollution 

during commuting was explored directly for the first time in a Spanish study.3 The 

researchers found adverse associations between the levels of Black Carbon and PM2.5 during 

commuting between home and school and working memory. 

Exposures to PM1, PM2.5 and PM10 during the first three years of life were associated with 

the increased risk of autism spectrum disorder (ASD) and there appeared to be stronger 

effects of ambient PM pollution on ASD in the second and the third years after birth.4 UK 

research suggests that British children with intellectual deficiencies (ID) are significantly 

more likely than their peers to live in localities with high rates of outdoor air pollution and 

exposure to diesel. 5  

This UK study was the first to use population‐level data to estimate the risk of exposure to 

outdoor air pollution among children with ID. The results are of importance given the well‐

established association between exposure to outdoor air pollution and a range of adverse 

health outcomes. Public health policies that reduce combustion-related air pollution will 

improve not only cardiovascular and respiratory function but also neurodevelopment.6 
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