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The year 2024 was the hottest on record and had the greatest number of global wildfires in 
history.1 In the last two decades, the frequency and intensity of “extreme” wildfires—those that 
have significant social, economic, or ecological impacts or are beyond the limits of fire control2—
have more than doubled. In the forests of the western United States, extreme fires have increased 
more than tenfold in the last 20 years.3 Trees are drier and, therefore, more likely to catch fire due 
to extended droughts, now more common because of climate change. Prolonged heat waves weak-
en the resilience of plants, and warmer year-round temperatures have enabled invasive beetles to 
flourish and leave large swaths of dead trees that serve as fuel and help spread and intensify fires.4  

Wildfire smoke increasingly affects the daily lives of millions of Americans and presents 
a major threat to the health and development of young children. It is critical that we un-
derstand how wildfire smoke impacts children’s development and health. We must also 
implement available solutions to protect young children while taking action to limit the 
burning of fossil fuels like oil, coal, and gas, which is worsening the conditions that lead to 
longer, more frequent, and more intense wildfires. Solutions can be implemented in ways 
that help safeguard all the places where children spend time, including homes, early care 
centers, schools, businesses, and communities. (See below for more detail on solutions.)  

Wildfire smoke begins outdoors, but it quickly gets inside buildings via open windows, invisible 
cracks and crevices, and ventilation systems without high-quality filters.5 It includes a potent and 
harmful mixture of particulate matter, black carbon, chemicals such as carbon monoxide and 
nitrogen dioxide, as well as hundreds of other toxins that are formed when fuel sources such as 
furniture, homes, and cars are burned. All of these pollutants can cause negative consequences for 
children’s development and health when they enter the body.6 Developing a strategy to protect 
people from wildfire smoke during pregnancy and early childhood—both indoors and out—
represents a critical opportunity to improve the lifelong health and well-being of children.

While wildfires have acute and immediate health impacts for nearby communities, wildfire smoke 
can also travel thousands of miles from the source and still be highly toxic—as much as 10 times more 
toxic than airborne particles from sources such as auto and factory emissions or cigarette smoke.7 

If a fire consumes buildings, gas stations, landfills, or industrial facilities, smoke can become even 
more toxic, carrying heavy metals such as arsenic, lead, cadmium, and mercury at concentrations 
far higher than typical air pollution. These toxic metals stick to pieces of ash and dust, which float in 
the air and can be inhaled.8 For example, in California cities affected by smoke from the Camp Fire in 
2018, lead levels in the air were 50 times higher than normal.6 And months after the wildfires in Maui 
in 2023, dangerous levels of arsenic, lead, cobalt, and copper were found in ash that had settled in the 
affected area.9 When wildfire smoke exposure occurs together with other harmful exposures, such as 
emissions from factories, highways, toxic chemical waste, and extreme heat, the compounding effect 
is particularly harmful to children’s development. These compounded exposures are more likely to 
occur in neighborhoods that have experienced longstanding discrimination and disinvestment.10,11
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Exposure to wildfire smoke during pregnancy can have a significant negative impact on healthy 
birth outcomes. During pregnancy, wildfire smoke can trigger the body’s inflammatory 
response and lead to gestational hypertension as well as adverse pregnancy outcomes such 
as preeclampsia, low birth weight, and preterm birth. These effects are significant: One 
California study estimated that nearly 7,000 excess preterm births were attributable solely 
to wildfire smoke between 2006 and 2012.6 Preterm births are linked to a greater risk of a 
range of poor outcomes later in life, including impaired cognition, reduced growth, and 
chronic health issues such as cardiovascular disease and diabetes in adulthood.12-18

Beyond birth outcomes, studies indicate that children who live in areas with exposure to 
wildfire smoke have increased rates of emergency room visits for asthma during periods 
of smoke exposure, as well as increased upper respiratory infections, pneumonia, and 
bronchitis.19 Wildfire smoke also affects learning. In a nationwide study, smoke exposure in 
the year leading up to a test, particularly on school days, significantly decreased student test 
scores—the more smoke that children were exposed to, the lower the average test scores.20  

A wide range of strategies already exists to protect children from the threat of 
wildfire smoke. Together, we can help ensure that all children have the opportunity 
to thrive in environments that support their development and lifelong health. 

Strategies to Reduce the Impact of Wildfire Smoke on 
Child Health and Development 

All of us—whether we are policymakers, health care providers, community leaders, or 
caregivers—can help enact and advocate for a range of already available solutions, prioritizing 
those who face the greatest risk due to longstanding discrimination and disinvestment.

• Support access to air filtration systems and masks to ensure we protect children during 
wildfire events and after, when pollution remains high. When air quality levels are unsafe, 
infants and children—particularly the youngest children who are unable to wear masks—
should avoid being outdoors and should have access to an indoor space with clean air. Air 
filtration systems should use high-efficiency filters to prevent as many airborne particles as 
possible from reaching the lungs—surgical masks, bandanas, and systems with lower-quality 
or uncleaned filters are not sufficient. In situations where masks are needed, it is important 
to note that masks were not designed for infants’ and young children’s faces and should not 
be relied upon as adequate protection against the effects of wildfire smoke. Critically, masks 
for caregivers and older children who can wear them should be rated N95 or higher. 

• Create clean air spaces in the places where young children spend time. Schools, childcare 
centers, businesses, and other places where infants and young children spend time should 
be adapted to serve as clean air shelters that can provide protection during wildfire events: 
Windows should be well-sealed to prevent outdoor air from coming in, and central air 
conditioning systems should be fitted with filters that are rated MERV13 or higher to effectively 
capture the particles in wildfire smoke. When portable air cleaners are used to clean indoor 
air, they should be appropriately sized for the room they clean. Filters in portable units must be 
changed after a wildfire, as reactions with the smoke can render them much less effective.19,21 

• Activate localized air quality alerts and ensure that pregnant people and caregivers 
receive them. For example, the AirNow website and smartphone app partner with 
multiple national, tribal, state, and local agencies to communicate about air quality in 
any given area of the US. If the Air Quality Index is red or purple (or orange for sensitive 
groups), it should alert people to take action,22 such as wearing N95 masks outside or inside, 
keeping unhealthy air out of indoor spaces, seeking clean air shelters, and preparing to 
evacuate if necessary.22 Pediatric and prenatal care providers can counsel patients about 
the availability of these alert systems and what to do when air quality is unsafe.

• Implement policies for improved forest management. To address conditions like higher 
temperatures and increased droughts caused by climate change—which make forests 
more likely to burn—there is a critical need for expanded forest management policies. In 
2022, the US Department of Agriculture’s Forest Service announced a $500 million, 10-
year strategy to reduce wildfire risk, focusing initially on 21 priority landscapes across the 
West. The program includes prescribed burns and a risk reduction effort with partners 
representing underserved communities. It has since expanded to include collaboration with 
the Environmental Protection Agency (EPA), the Department of the Interior (DOI), and the 
Centers for Disease Control and Prevention (CDC) to address the health and community impacts 
of wildfire smoke.23 Ongoing support for the Forest Service and EPA to continue these cross-
agency collaborations is critical to preventing and limiting the effects of future wildfires.  

• Embrace and incorporate Indigenous knowledge and practices to make forests 
more resilient. Indigenous knowledge is increasingly being included in public policy 
and practice as a mainstream method for reducing the intensity and severity of wildfires, 
as well as improving biodiversity, reducing pests, and increasing water availability.24,25 

A combination of recent studies, Indigenous knowledge, and historical photographs 
demonstrates that prescribed burns, as practiced by many Indigenous communities—
strategically targeting relatively small portions of a landscape—can reduce the amount 
of dead trees and undergrowth that serve as fuel. This can greatly moderate extreme 
wildfires—with less available fuel, fires burn more slowly and are easier to extinguish. 
Increasing the variety of tree and plant species in forests, including areas of open space and 
areas where there is not abundant natural fuel, has also been shown to promote landscape 
resilience to severe fire while rejuvenating shrubs and other plant and animal species.24  

• Reduce reliance on fossil fuels. Each of the above efforts is important, but it is also 
urgent and essential that federal and local policymakers and business leaders take steps 
to drastically reduce our use of and reliance on fossil fuels, including oil, coal, and gas.26,27 

Such efforts must include community engagement, input, and support, leveraging the 
full range of available solutions, including converting to cleaner energy sources. 

Resources to Learn More and Take Action  

• US Forest Service: Confronting the Wildfire Crisis Initiative    
Addresses the growing threat of wildfires in the US by focusing on forest restoration, 
fire management, and protecting communities at risk from large-scale wildfires.

• Community Planning Assistance for Wildfire (CPAW)      
Supports communities in wildfire-prone areas by providing planning tools, strategies, and 
resources to reduce wildfire risks and enhance community resilience to fire hazards. 

• Fire Adapted Communities Learning Network    
Helps communities develop and implement fire-adapted practices to 
mitigate wildfire risks and protect lives, property, and ecosystems.

• AirNow Fire and Smoke Map        
Provides real-time data on air quality and wildfire smoke to help track pollution 
levels and make informed decisions to protect health during wildfire events.

• National Park Service: Indigenous Fire Practices Shape our Land   
Explores the role of traditional Indigenous fire practices in managing ecosystems 
and restoring fire resilience through sustainable land stewardship.

• Healthy Buildings Program at the Harvard T.H. Chan School of Public Health  
Focuses on research and strategies to improve indoor air quality and reduce health risks 
in buildings, especially schools, by adopting evidence-based health and safety measures. 
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