
Air Pollution and Your Health

For nearly 60 years, the National Institute of 
Environmental Health Sciences (NIEHS) has been a 
leader in expanding our understanding of air pollution 
through funding and research into its effects on health 
and at-risk population groups. NIEHS continues 
to fund air pollution research gaps, particularly 
among individuals who may be disproportionately 
exposed, statistical methods to model exposures 
and health outcomes, as well as methods to reduce 
and prevent exposures across the lifespan.

What is air pollution?
Air pollution can be immediately recognizable, in 
a brown haze over a city, exhaust across a busy 
highway, a plume rising from a smokestack, or 
wildfire smoke. Other air pollution is unseen,  
but its pungent smell alerts you to its presence.

Air pollution is a mix of hazardous substances of 
both human and natural origins. Some are released 
naturally, such as ash and gases from volcanic 
eruptions or wildfire smoke. Others can have both 
natural and human causes, such as smoke from 
wildfires, or methane from decomposing organic 
matter in soils or animal feedlots which contributes 
to the formation of harmful ground-level ozone. 
The primary sources of human-made air pollution 
are vehicle exhaust, fuel oils and natural gas to heat 
homes, by-products of manufacturing and power 
generation, and fumes from chemical production. 

Why improving air quality matters to 
health
Air pollution was initially regarded primarily as a 
threat to respiratory health. However, this concern 
now includes a spectrum of health challenges, 
including cancers, cognitive function, adverse 
pregnancy outcomes, Parkinson’s disease, diabetes, 
and even depression.1

Health damage from air pollution can take many 
years to become evident. For example, researchers 
found that air pollution exposures from as many 
as 10 years prior to detection increases the odds of 
developing Alzheimer’s disease.2

Unseen traffic-related air pollution (TRAP) may 
cause lung injury and other disorders,3 and  
long-term TRAP exposure is associated with lower 
cognitive function in older adults.4 Adoption of 
zero-emission vehicles,5 the introduction of electric 
school buses,6 and other emission reduction efforts 
can reduce the amount of air pollution we breathe.

Health effects
Women’s health and birth outcomes — Research 
reveals that exposure to air pollution poses risks to 
women’s health,7 specifically the risk of developing 
breast cancer. NIEHS researchers found evidence 
of increased breast cancer risk from long-term 
exposure to fine particulate matter (PM2.5),8 which is 
found in emissions and smoke. The association  
was similar across racial and ethnic groups.9  
There is also evidence of an association between 
nitrogen dioxide, a common element of TRAP, and 
incidence of breast cancer.10 Air pollution can also 
diminish chances of recovery from breast cancer.11
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Other studies found links between nitrogen dioxide 
and ovarian12 and uterine13 cancers. Adverse 
pregnancy and neonatal outcomes related to air 
pollution exposure may include hypertensive 
disorder, infant mortality, low birth weight, preterm 
birth, and effects on infant lung development and 
respiratory health.14

Exposure to PM2.5 during pregnancy has been 
associated with an increased risk for spontaneous 
preterm birth, especially during the second 
trimester — a risk which is amplified with lower 
socioeconomic status, limited green space 
exposure, and extreme heat.15 

After pregnancy, postpartum depression was 
specifically associated with exposure to ozone and, 
to a lesser extent, PM2.5.16

Children’s health — NIEHS scientists have  
reported the impacts of air pollution exposure  
on brain development during the prenatal period 
and during childhood. 

Exposure to air pollution in the first and second 
trimesters was associated with lower scores for 
cognitive development, and diminished motor and 
language skills in children.17 Other risks include 
fetal congenital heart defects,18 and lower cognitive 
testing19 and behavioral problems in children.20

Early-life exposure to air pollution also increases 
the risk of diminished lung function later in life,21 
and increased incidence of asthma, especially 
among disadvantaged families living in urban 
neighborhoods.22

Lead exposure presents a long-standing threat to 
childhood cognitive development with the main 
sources of exposure coming from lead paints and 
industrial pollution. The burden of this exposure is most 
pronounced in those born from 1966 through 1986.23

Adult health — NIEHS researchers have found 
strong associations between air pollution, especially 
PM2.5, and conditions that tend to affect older adults, 
including Parkinson’s disease, dementia (including 
Alzheimer’s disease), diabetes, stroke, lung cancer, 
heart disease, respiratory disease, and depression.

Children’s Health Study
The pioneering University of Southern California 
Children’s Health Study, begun in 1992 and 
funded by NIEHS, has discovered many  
long-term effects of air pollution on children’s 
respiratory health, including asthma, reduced 
lung growth and functioning, and bronchitis. 
Conversely, this study found that when air 
pollution levels declined or when a child moves 
to less polluted areas, there was a noticeable 
improvement in their respiratory health.  
To learn more, visit: https://healthstudy.usc.edu.

https://healthstudy.usc.edu


Alzheimer’s disease and dementia: Dementia 
refers to a class of symptoms, while Alzheimer’s 
is a specific type of dementia characterized by 
cognitive decline and memory loss. Recent studies 
have found associations between exposure to 
PM2.5 and other pollutants, such as DDT,24 with the 
progression of Alzheimer’s disease.25 One study 
showed a decline in a certain brain and spinal 
column fluid, a marker for the plaque buildup in 
the brain that can lead to Alzheimer’s.26

Lewy body dementia is the second most common 
type of dementia. Inhaled toxicants can cause 
changes in the olfactory system that give rise to 
this disease.27 Other studies show that exposure 
to PM2.5 and other air pollutants, even from 
agriculture or wildfires,28 has degenerative effects 
associated with dementia.29

Cardiovascular disease: Long-term exposure 
to PM2.5 and other TRAP emissions have 
been associated with increased incidence of 
cardiovascular diseases, even at moderate 
concentrations.30 Black people and people 
with diabetes were found to be particularly 
vulnerable.31 TRAP exposure has also been shown 
to trigger myocardial infarction, a type of heart 
attack, within a few hours of exposure.32

Diabetes: Long-term exposure to PM2.5 and 
nitrogen dioxide have been associated with 
increased diabetes risk.33

Lung cancer: Studies have shown an association 
between air pollution and lung cancer among 
older Americans34 as well as in a large multiethnic 
population.35

Parkinson’s disease: There is growing evidence 
for the influence of air pollution on the 
development of Parkinson’s disease. For example, 
data from the ongoing NIEHS Sister Study36 
showed that high levels of exposure to nitrogen 
dioxide was associated with greater risk of 
contracting Parkinson’s disease in women.37

Stroke: Studies of exposure to TRAP emissions by 
older Americans have also shown an increased risk 
of stroke.38

Health disparities
People living in low-income neighborhoods have 
a greater burden of disease associated with air 
pollution.39 For example, children in predominantly 
low-income communities near the Salton Sea in 
Southern California experience respiratory health 
problems from dust that arises from the shrinking 
seabed and then enters their homes.40 Despite 
overall declines in pollutant concentrations, some 
isolated communities like these still have higher air 
pollution.41 Exposure to PM2.5 during childhood has 
also been associated with a decline in upward social 
mobility.42

Wildfires and smoke
High temperatures and droughts regularly 
create conditions that promote wildfires. 
As these infernos become larger and more 
frequent, concerns have mounted about the 
adverse effects of smoke on public health. 
NIEHS-funded researchers are studying the 
chronic and acute health conditions that result 
from short- and long-term wildfire smoke 
exposure. One recent study suggests that PM2.5 
from wildfires poses a greater risk for dementia 
than equivalent-sized particles from other 
sources. This risk is particularly pronounced 
among socioeconomically disadvantaged 
groups.43
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