America’s Indoor Air Quality Problem

Americans spend 90% of their time indoors, often in buildings with unclean air
contaminated by mold, allergens, pollutants, and harmful chemicals.' As with the food and
water we consume, the air we breathe greatly impacts our health. The average person
breathes in 2000 gallons of air every day, mostly indoors, but we don’t measure or fully
understand what that air contains.* Our nation has overemphasized medical treatments
while neglecting the health of the indoor environments where we live, work, and learn.

We face a chronic disease crisis. As noted in President Trump’s Executive Order, asthma is
twice as common in the United States as it is in many other countries. Asthma affects
nearly 25 million
Americans—including 5 million
$82 billion children—resulting in nearly one
Anmual cost of asthma million emergency room visits each
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volatile organic compounds
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(VOCs)—which furniture, carpets, paint, air fresheners, and cleaning supplies can release
into the air—create inflammation in the lungs, restricting airways and triggering asthma
symptoms. Common indoor allergens, including mouse droppings, mold, and pet dander,
often induce inflammatory allergic reactions with similar effects. Repeated inflammation
can cause long-term damage and lead to the development of asthma.

America’s future depends on healthy children, yet polluted indoor air contributes to many
childhood chronic diseases. PM2.5 particles are small enough to enter the bloodstream,
causing oxidative stress and inflammation that
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heart disease and stroke.” PM2.5 and other pollutants are also associated with an increased
risk of lung cancer and breast cancer.*" Volatile organic compounds (VOCs) can even
cause DNA damage and harm the liver, kidneys, and central nervous system.""
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Sources of Pollution

Outdoors: Outdoor pollutant sources include road particles and car emissions,
industrial plant emissions, wildfire smoke, and windblown dust. Particle
infiltration from outdoors to indoors is hard to measure. A 2024 National
Academy of Sciences (NAS) report notes, “[Plarticles of both outdoor and indoor
origin contribute almost equally to indoor fine PM concentrations when
measured by mass. In contrast, the number concentrations for indoor [ultrafine
particles] are dominated by indoor sources” Most exposure to pollutants of
outdoor origin occurs indoors, so exposure can be mitigated significantly by
indoor air cleaning interventions.

Indoors: Indoor pollutant sources include cleaning supplies, furnishings, natural
gas combustion and particulates generated by cooking, mold, dust, cigarettes
and e-cigarettes, and pet dander. Studies of 40 pollutants at over 800 homes in
the 1980s found that many were 10 times more prevalent indoors. Unfortunately,
many homes and buildings in the United States do not meet basic recommended
ventilation rates, and no specific health-based indoor air quality standards exist.
To make our children healthy again, we must ensure that homes, schools, and
childcare facilities have the clean air our children need to thrive.

More detail can be found in chapters 3 and 4 of the NAS report.

Target Diseases

Due to its impact on chronic diseases, breathing in air pollution kills over 50,000 Americans
annually.” Indoor air pollution is a contributing factor for the following diseases:

Cardiovascular Disease: Particulate (PM) exposure increases heart attacks and strokes,
causing the deaths of nearly 30,000 Americans annually.” Pollution-related cardiovascular
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disease costs us $12.6 billion in yearly healthcare spending.?** In a study of former smokers
with chronic obstructive pulmonary disease, using an air filter reduced symptoms and the
need for rescue medication.”

Chronic Respiratory Disease: Each year, air pollution leads to over 20,000 American
deaths through chronic respiratory disease. Chronic respiratory disease, worsened by
indoor air pollution, adds another $4.6 billion in healthcare costs .**
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autism.?® The causes are likely complex, but prenatal and early childhood particulate matter
exposure appears to contribute. One study found that higher prenatal PM, 5 exposure led to
increased risk for an autism diagnosis in children, especially if the elevated exposure
occurred in the third trimester.”

Metabolic Syndrome and Diabetes: Long-term exposure to particulate matter increases
the risk of metabolic syndrome. One study found that an increase of 5 pg/m?® in annual
average ambient PM2.5 concentration was associated with a 14% increase in metabolic
syndrome risk, and estimated that approximately 12% of metabolic syndrome risk could be
attributable to ambient PM, 5 exposure.?®

Infectious Disease: Diseases like influenza, COVID, RSV, and tuberculosis spread through
aerosols in indoor air. The flu kills 6,000-52,000 Americans each year.* The annual cost to
society is over S11 billion, including $3 billion in healthcare costs and 20 million days of lost
productivity at work.*® COVID recently killed an estimated 25,000-42,000 Americans in the
six months ending in April 2025.*'
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e Heart Disease & Stroke: strong evidence of association for outdoor pollutants, causal
mechanisms identified; Air pollutants and heart disease (2024 systematic review), PM2.5
pathways for impact on heart disease (2024 systematic review), PM2.5 exposure and

heart disease and stroke, including mechanisms (2018 systematic review)

e ADHD: developing evidence of association; Prenatal and postnatal air pollution exposure
and ADHD (2024 systematic review), Gaseous and particulate air pollutants and ADHD
(2019 systematic review), Prenatal and postnatal PM2.5 exposure and ADHD (2022 cohort
study)

e Autism: developing evidence of association; Air pollution and autism (2021 meta-analysis),
Maternal exposure to air pollution and autism (2020 meta-analysis), Air pollution and
neuropsychological development (2015 systematic review)

e Lung Cancer: strong evidence of association for outdoor pollutants, causal mechanisms
identified; Air pollution and lung cancer (2023 review), Air pollution and lung cancer,
including mechanisms (2022 review), Ambient PM2.5 exposure and lung cancer (2011
cohort study)

e Breast cancer: developing evidence of association; Air pollution and breast cancer (2021
meta-analysis), Air pollution and postmenopausal breast cancer (2023 cohort study)

Comparisons to Other Countries

Although many countries monitor outdoor air quality in real-time, no such programs exist
for indoor air. Indoor air quality assessments must rely on periodic measurements by
government agencies or academics. Due to variations in equipment, site selection, and
observational circumstances, it is difficult to generalize from and compare these results. To
compare the United States to other nations, this section instead focuses on comparing
indoor air quality policy approaches.

Compared to other countries in both the industrialized and developing world, the United
States government has done little to systematically assess and improve the indoor air our
children breathe.

The United States performed foundational work on indoor air quality in the 1980s and
1990s. The proposed Indoor Air Quality Act of 1991 marked an early federal
acknowledgment of the risks associated with poor indoor air quality in environments
crucial to children's well-being, including schools and childcare facilities, but the bill never
passed.* This act would have established a national research program and mandated an
assessment of indoor air pollution in those settings. Additionally, the Environmental
Protection Agency's School Evaluation Program (SEP) in the early 1990s examined indoor
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radon levels in schools, indicating an early awareness of specific indoor air pollutants in
educational environments.**

Since then, the federal government has taken limited action to improve indoor air quality
for children. In 2024, an EPA grant program provided five grants totalling S34M to support
the development and adoption of indoor air quality management plans.** The impact of
these grants remains to be seen. Other U.S. initiatives with a focus on clean indoor air
include the EPA's Indoor Air Quality Tools for Schools program, the Smoke-Free Home
Pledge campaign, and the Healthy Schools Initiative.***® The CDC and OSHA have provided
guidance on indoor air quality for schools and other facilities.””*® The United States has also
relied heavily on recommendations and guidelines from industry groups such as the
American Society of Heating, Refrigeration, and Air-Conditioning Engineers (ASHRAE),
which publishes widely used baseline standards for indoor air quality.***® A patchwork of
state-level initiatives and legislation also exists.*
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This puts the United States on par with the United Kingdom, which also has a patchwork of
voluntary indoor air quality standards and initiatives.** U.K. children suffer from rates of
asthma nearly as high as their U.S. counterparts.*

Many industrial countries have more comprehensive national standards and efforts to
improve indoor air quality for children. South Korea has implemented stricter air quality
controls in schools and increased air purifier installations, with required standards for
several pollutants in schools and other public buildings and legislation like the Indoor Air
Quality Control Act.*** Japan’s Ministry of Health, Labour and Welfare regulates levels of
VOCs and other pollutants.” Germany has the Committee on Indoor Air Guide Values,
participates in the EU’s Schools Indoor Pollution & Health Observatory Network in Europe
(SINPHONIE) project, and has WHO/Europe’s toolbox for chemical pollution in
schools.*®***° France mandates ventilation system assessments and pollutant monitoring

* Lewis, Alastair C, James Allan, David Carslaw, David Carruthers, Gary Fuller, Roy Harrison, Mathew
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. : =41231&lang=ENG (accessed April 20, 2025).
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Indoor Environmental Quality and Health Risk toward Healthier Environment for All, edited by Reiko
Kishi, Dan Norback, and Atsuko Araki, 267-81. Singapore: Springer.
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** Abelmann, Siegfried. 2013. “German Committee on Indoor Air Guide Values.” Text.
Umweltbundesamt. Umweltbundesamt. November 27, 2013.
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* European Commission. 2014. “Schools Indoor Pollution & Health Observatory Network in Europe
(SINPHONIE) Final Report.” Luxembourg: Publications Office of the European Union.

% WHO/Europe. 2023. “WHO/Europe Releases a Toolbox to Protect Children’s Health from
Chemical Pollution of Indoor Air in Schools and Day-Care Centres” World Health Organization
Europe June 2023
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and has ANSES’s indoor air quality guidelines, which include mandatory VOC labeling.*"**

Poland, in Eastern Europe, has the InAirQ project for indoor air quality in schools.”

Some countries in the developing world have also launched concerted national efforts to
provide their children with cleaner indoor air. China has enacted regulations limiting VOCs
from building and interior decorating materials, created comprehensive air quality
monitoring and cleaning requirements for HVAC systems in public buildings, and
established standards for a range of other pollutants. China has also invested in a national
research program for indoor air quality, including developing equipment for removing
pollutants from indoor air and funded stove replacements in rural areas to reduce indoor
pollution from burning solid fuels.>>*

Conclusion

Air pollution is a serious problem affecting the health of America’s children. Because
Americans spend 90% of their time indoors, cleaning indoor air is an urgent priority to
reduce childhood chronic disease. There is strong evidence that indoor air pollution causes
and exacerbates childhood asthma. But other research has also identified links between air
pollution and a wide range of other chronic diseases including cancer, cardiovascular
disease, ADHD, autism, chronic respiratory disease, and metabolic syndrome. To Make
America Healthy Again, we must ensure that our homes, schools, and workplaces have the
clean air our children need to thrive.
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