Impact of Outdoor Air Pollution
on Child Health and Well-Being

Health and Policy Context

Environmental conditions, including outdoor air quality, can be
important contributors to health. Exposure to poor outdoor air
quality (i.e., air pollution) poses a substantial health risk to children
and families. Outdoor air pollution includes particle pollution (i.e.,
smoke or particulate matter) and ground-level ozone (i.e., smog).

Children are at a heightened risk of negative health outcomes caused by

outdoor air pollution since their organs are still developing, and they have

higher air per body weight intake. Negative health outcomes caused by exposure to

air pollution can include, but are not limited to, adverse birth outcomes, respiratory issues,
and other behavioral and developmental outcomes. Exposure to air pollution in childhood can
also impact the risk of chronic disease
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In Utero Exposure to Outdoor Air Pollution

Studies demonstrate an association between exposure to air pollutants during pregnancy and adverse birth
outcomes, including preterm birth, low birth weight, which can increase rates of infection, and cardio-respiratory
abnormalities, such as chronic lung disease of prematurity. Preterm birth and low birth weight are also associated
with neonatal morbidity and mortality and increased morbidity in adulthood. Moreover, exposure to air pollution
during the prenatal period can impair immune system and organ development and is associated with childhood
asthma and other childhood respiratory symptoms. Exposure to air pollution during pregnancy can also increase
risk of stillbirth.

Asthma and Allergic Diseases

Studies have demonstrated an association between Marginalized Communities Are More Likely to
air pollution and allergic diseases, including: Be Exposed to Outdoor Air Pollution and Other
Cumulative Environmental Stressors

* Asthma. Exposure to air pollution can
increase the risk of asthma development
and worsen asthma outcomes. Specifically,
exposure to air pollution can increase the risk
of asthma-related hospitalization, length of
hospital stays, and rates of medication use,
which can result in children missing school
and parents/caretakers missing work.

Various studies conclude that urban communities,
low-income communities, and communities of
color, who are more likely to live closer to tra c or
facilities that produce pollutants (e.g., factories), are
disproportionately exposed to outdoor air pollution.
Moreover, some marginalized communities may

be disproportionately exposed to multiple and/or
cumulative social and environmental stressors (e.g.,

* Seasonal Allergies. Seasonal allergies, substandard housing conditions and extreme heat,
triggered by environmental allergens like limited safe greenspace access; and air pollution) over
pollen, may be worsened by air pollution, their lifetime, which compound to negatively impact
as air pollution can make pollen more health and well-being and exacerbate health disparities.

allergenic (i.e., higher capacity to
trigger allergies).

Other Respiratory Issues

Prenatal and childhood exposure to outdoor air pollution is associated with an increased risk for childhood
respiratory issues, including:

* Impaired Lung Growth and Function. Prenatal exposure to air pollutants can impact lung development in
children, which can in turn contribute to poor respiratory outcomes into adulthood. Furthermore, another
study shows that exposure to air pollution during pregnancy and early life is associated with reduced lung
function in mid-childhood.

* Respiratory Infections. Exposure to air pollution during childhood can also increase risk for respiratory
infections, including bronchitis and bronchiolitis, otitis media, and others.

Behavior and Development

Evidence suggests exposure to outdoor air pollution in utero or during childhood can impact brain development
and behavior. Specifically, one study demonstrates the relationship between exposure to air pollution and
neurological development, including an increased risk of developmental disorders like attention-deficit/
hyperactivity disorders or autism spectrum disorders. Another study shows children ages 2 to 4 who were
exposed to air pollution were at a higher risk of worse behavioral function and cognitive performance.

Impact of Outdoor Air Quality on Child Health and Well-Being

December 2024



https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2021/07/reducing-prenatal-exposure-to-toxic-environmental-agents
https://pubmed.ncbi.nlm.nih.gov/22726801/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10292770/#C17
https://pmc.ncbi.nlm.nih.gov/articles/PMC2982806/
https://www.sciencedirect.com/science/article/abs/pii/S0013935112001764?via%3Dihub
https://pmc.ncbi.nlm.nih.gov/articles/PMC9937639/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9937639/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7615717/#:~:text=Data%20from%20an%20increasing%20number,LBW)11%20and%20stillbirth12
https://publications.aap.org/pediatrics/article/147/6/e2021051484/180283/Ambient-Air-Pollution-Health-Hazards-to-Children?autologincheck=redirected
https://publications.aap.org/aapbooks/book/524/Pediatric-Environmental-Health
https://pubmed.ncbi.nlm.nih.gov/27057569/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10292770/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10292770/
https://www.cdc.gov/asthma/asthma_stats/missing_days.htm
https://www.aamc.org/news/do-seasonal-allergies-seem-be-getting-worse-blame-climate-change
https://pmc.ncbi.nlm.nih.gov/articles/PMC8284864/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4706970/
https://ehp.niehs.nih.gov/doi/10.1289/EHP12880#:~:text=Discussion:-,Prenatal%20exposures%20to%20P%20M%202%20.,doi.org/10.1289/EHP12880
https://pmc.ncbi.nlm.nih.gov/articles/PMC10292770/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10292770/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7328307/
https://www.sciencedirect.com/science/article/abs/pii/S1438463920305174
https://www.sciencedirect.com/science/article/abs/pii/S1438463920305174
https://pubmed.ncbi.nlm.nih.gov/19713450/
https://pubmed.ncbi.nlm.nih.gov/21030866/
https://onlinelibrary.wiley.com/doi/10.1111/dmcn.14758
https://ehp.niehs.nih.gov/doi/10.1289/EHP10248
https://pubmed.ncbi.nlm.nih.gov/31999995/
https://onlinelibrary.wiley.com/doi/10.1111/dmcn.14758
https://ehp.niehs.nih.gov/doi/10.1289/EHP10248
https://pubmed.ncbi.nlm.nih.gov/28640797/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5844406/
https://www.nature.com/articles/s41586-021-04190-y
https://www.pnas.org/doi/full/10.1073/pnas.1818859116
https://www.aap.org/en/patient-care/environmental-health/promoting-healthy-environments-for-children/outdoor-air-pollutants/?srsltid=AfmBOorQsFldntEvmPQmkcJOoJnYuN-lIchS8dIGZoPHEhUE96ELHoWC
https://cfpub.epa.gov/si/si_public_record_report.cfm?dirEntryId=357832&Lab=ORD&simplesearch=0&showcriteria=2&sortby=pubDate&searchall=357832&timstype=&datebeginpublishedpresented=05/17/2021
https://www.researchgate.net/publication/310459151_Development_of_a_Conceptual_Framework_Depicting_a_Child's_Total_Built_Natural_Social_Environment_in_Order_to_Optimize_Health_and_Well-Being
https://www.epa.gov/cumulative-impacts/cumulative-impacts-explained



/content/dam/nemours/shared/collateral/policy-briefs/housing-on-child-health-brief.pdf
https://www.congress.gov/bill/84th-congress/senate-bill/928/text
https://www.epa.gov/clean-air-act-overview/clean-air-act-requirements-and-history
https://www.epa.gov/clean-air-act-overview/evolution-clean-air-act#caa70
https://www.epa.gov/history/epa-history-clean-air-act-19701977
https://www.epa.gov/history/epa-history-clean-air-act-19701977
https://www.epa.gov/history/epa-history-clean-air-act-amendments-1990
https://www.epa.gov/criteria-air-pollutants/process-reviewing-national-ambient-air-quality-standards
https://www.epa.gov/cumulative-impacts/cumulative-impacts-explained
https://pmc.ncbi.nlm.nih.gov/articles/PMC8284864/

