
September 22, 2025The Honorable Lee Zeldin, Administrator
U.S. Environmental Protection Agency
1200 Pennsylvania Avenue, N.W.
Mail code 1101A
Washington, DC 20460

Administrator Zeldin: 

The undersigned medical and health organizations are united in our opposition to the Environmental
Protection Agency’s (EPA) proposed rule “Reconsideration of 2009 Endangerment Finding and Greenhouse
Gas Vehicle Standards.” Rescinding the greenhouse gas emissions endangerment finding contradicts the
overwhelming scientific consensus on climate change, disregards the near-daily health impacts Americans
are already experiencing, and places our nation on a dangerous path towards greater illness, suffering, and
environmental and economic harm.  

As health professionals, we urge the Trump Administration to recognize and respond to the urgent health
and economic crisis that global climate change poses for our nation and the world. The science is clear:
Climate change is real, driven primarily by human-caused emissions, and harming both our health and the
economy today. Contrary to the EPA’s claim that “the projections relied upon in the Endangerment Finding
appear unduly pessimistic in light of empirical observations made after it was finalized in 2009 through
2024,” the potential climate impacts of increased greenhouse gas emissions were well understood as early
as the 1950s and 1960s, based on research conducted by the fossil fuel industry. Since that time,
predictive models have only improved, and recent research notes that climate models published over the
past five decades have generally been quite accurate in predicting global warming trends.1 Without rapid
action, health threats will escalate—condemning future generations to a crisis that will jeopardize their
well-being and economic stability. 

The health harms of climate change caused by greenhouse gas (GHG) emissions are well understood and
acknowledged by the American medical and scientific communities. At least 32 medical societies and 18
national nursing organizations from across the United States, plus the International Council of Nurses,
have adopted or published position papers, statements, or policies recognizing the health threat of climate
change. In 2023, 42 national, state, and academic nursing organizations and institutions signed on to a
joint commitment on climate change and health.2 That same year, over 200 health journals coordinated
the release of an editorial declaring climate change a global health emergency, warning that vulnerable
communities will bear the greatest burdens.3,4  

Adverse health impacts from climate change are already here. Between 2014 and 2023, infants and adults
over 65 experienced more than twice as many annual heatwave days as between 1986 and 2005, each
facing roughly nine heatwave days per year. Americans endured nearly 600 hours annually under
conditions posing moderate or greater heat stress.5 



In 2023 alone, extreme heat drove the loss of 3.4 billion labor hours, costing a record $103 billion in
potential income.6 In 2024, 156 million Americans, or 46% of the population, lived in counties with failing
grades in ozone and particulate matter pollution—25 million higher than last year and driven in part by
extreme heat and wildfire events.7 Warmer conditions are also expanding the opportunities for the spread
of infectious diseases. Coastal areas where conditions favorable for harmful Vibrio bacteria to proliferate
have expanded by 50% since 2000-2004.8 The geographic range for the Aedes mosquito species, which
transmits dengue virus, Zika virus and chikungunya, has increased making local spread of these viruses
possible in the United Sates.9

These health threats are straining our care systems, with evidence showing that climate change is already
worsening mental health (anxiety, depression, and other mental health conditions) and over 40% of
physicians citing disruptions to healthcare services from extreme weather and poor air quality.10,11   

Healthcare systems and their supply chains are also negatively impacted by climate change. Escalating
extreme weather events affect healthcare systems in several ways, including direct impacts on healthcare
workers, emergency evacuation of hospitals, damage to physical infrastructure, and disruption of critical
supply chains. For example, in 2012, when Hurricane Sandy struck New York City, Bellevue Hospital, which
serves nearly half a million patients annually, was forced to close temporarily and move patients
elsewhere. In July 2023, a tornado damaged a pharmaceutical plant in North Carolina, destroying
medications and raw materials used in pharmaceuticals, and it took nearly three months for the facility to
reopen. Hurricane Helene in North Carolina and Hurricane Maria in Puerto Rico damaged intravenous (IV)
fluid production facilities, resulting in critical IV fluid shortages nationwide, and the Los Angeles wildfires
destroyed one community health clinic and forced the evacuation of at least five others.12 

Major weather events often make national headlines; however, as health professionals, we frequently see
the health harms of climate change in our day-to-day interactions with patients and communities. While
everyone will be adversely affected by climate change, children, older adults, people with chronic illnesses,
pregnant individuals, and historically underserved communities face the greatest risks. 

Climate Threats to Maternal-Child Health  
Climate change is already harming U.S. pregnancies. Biological and behavioral changes during pregnancy
and postpartum increase susceptibility to illnesses related to insects, food, and water—many of which are
rising with climate change and can affect both maternal and fetal health. Extreme weather events also
increase the risk of extreme stress, post-traumatic stress disorder (PTSD), and depression during this
sensitive time, compounding risks for mother and baby.13 

Over the past two decades, a growing body of research from the U.S. and abroad has shown that the
continued burning of fossil fuels is driving climate change and endangering pregnant women and their
children. Elevated temperatures are linked to reduced fertility, birth defects, increased risks of gestational
diabetes, and hypertensive disorders—serious complications of pregnancy that often lead to lifelong
harm.14-16



Heat exposure and air pollution from fossil fuel combustion and climate change are increasingly associated
with premature birth, low birth weight, and even stillbirth.17-29 Encouragingly, a 2018 U.S. study found
that the  retirement of gas and oil-powered electricity plants significantly reduced preterm birth rates
nearby.30 Still, the science is clear: Without a major reduction in greenhouse gas emissions, we risk
bringing this and future generations into the world already “weakened from birth.” 

Children’s Health 
Climate change threatens children's health at every stage of development. A child born today can expect
to experience twice as many wildfires, three times as many flooding events, and 36 times as many heat
waves compared to someone born in 1960.31 Hotter, drier conditions are projected to increase dust levels
by 38%, driving a 210% rise in dust-attributable cardiovascular deaths.32  

Children’s developing lungs, brains, and immune systems make them more susceptible to harm from
extreme heat, air pollution, and vector-borne disease.33 Infants cannot effectively regulate their body
temperature, increasing their risk of serious illness or disease, particularly in the first week of life if born
during a heat wave.34 Children under the age of five are at greater risk for asthma exacerbations during
wildfires due to their smaller airways, where inflammation poses a greater risk. Children and young
athletes are at risk of thermal burns, heat illness, and heat stroke when outside on a hot day, while
spending more time indoors carries a greater risk of obesity and chronic disease.35 Drier and dustier
conditions place children, particularly in rural areas, at higher risk for respiratory conditions and dangerous
diseases like coccidiomycosis (“Valley fever”).36 

These health effects can be profound and lifelong. Exposure to wildfire smoke or extreme heat during
pregnancy increases the risk of preterm birth and low birthweight, outcomes associated with long-term
risks for chronic disease and neurodevelopmental disorders.37-39 Asthma, the most common chronic
disease in childhood, is already being exacerbated by climate change. Rising levels of air pollution from
wildfires, longer and more intense pollen seasons, and increased ground-level ozone on hotter days are
driving more emergency room visits and hospitalizations.40-43 These exposures translate into higher
healthcare costs, poorer educational outcomes, and reduced lifetime earnings for affected children.44-45

Extreme weather events compound these risks. Hurricanes, floods, droughts, and wildfires lead to
displacement, loss of housing and caregivers, disrupted access to medical and mental health care, and
prolonged school absences.46 These events can increase a child’s exposure to Adverse Childhood
Experiences (ACEs), which are strongly linked to elevated risks for chronic conditions later in life—including
heart disease, diabetes, and even cancer.47 An analysis of disasters such as Hurricanes Katrina and Maria
and the toll that hurricanes take long after the floodwaters recede shows lasting impacts from these
events. Infants faced the highest increase in mortality months after the event, 48 likely due to a
combination of disrupted access to healthcare, caregivers with financial and mental health struggles, and
shredded social support networks. While all children are at risk, those in historically underserved and
overburdened communities are disproportionately affected, further deepening health inequities. 



Young people are at additional risk if the Endangerment Finding is abandoned. The EPA proposal’s
suggestion that increased greenhouse gas emissions could be “beneficial” because they may stimulate
plant growth ignores the broader and well-documented harms of such changes. Any short-term gains in
biomass are potentially outweighed by the negative consequences. Elevated CO₂ levels can actually reduce
the nutritional quality of food crops, lowering essential protein, zinc, and iron content and worsening the
risk of malnutrition—especially for children and vulnerable populations.49 Increased plant growth also
means greater pollen production and longer pollen seasons, which risk driving up rates of severe asthma
cases in children.50-51 

Climate Impact on Mental Health Conditions  
Patients with mental illness are especially vulnerable to climate change. Mental illness is one of the
major causes of suffering in the United States, with one in five Americans living with a mental health
condition. Climate change affects mental health in a variety of ways, with the elderly, pregnant and post-
partum women, people with low income, those with pre-existing mental health conditions, and
emergency response workers at higher risk. Extreme weather events driven by climate change are linked
to higher rates of PTSD, depression, anxiety, suicidality, and substance use disorders—affecting both those
with and without prior mental illness.52-54 

Heat events are associated with increased domestic and group violence, suicides, sleep disorders, and
impaired cognition and decision making, leading to more work-related accidents. 55Many medications,
including but not limited to psychiatric medications, can affect temperature regulation, leading to life-
threatening hyperthermia. Several studies have found that people with preexisting mental health
conditions are at increased risk for death during heat events, with one study demonstrating a three-fold
risk of death for people with schizophrenia.56-57 Those with cognitive impairments, such as dementia, are
also at an elevated risk for hospitalization and death during heat waves.58 

Climate distress, especially among youth, is pervasive. A global survey of 16–25-year-olds found that 59%
were worried or extremely worried about climate change, over 50% believed “humanity is doomed,” and
nearly half said it impaired their daily functioning. 59 A similar study looking at U.S. youth had very similar
findings, indicating a high level of distress for this demographic.60 

Climate Impact on Patients With Chronic Diseases 
People with chronic conditions such as heart disease, diabetes, and respiratory illnesses are especially
vulnerable to climate change. Heat, extreme weather events, waterborne illnesses, and air pollution can
all exacerbate these conditions, increasing the risk of severe illness or death.61-64 People with chronic
health conditions depend on medications or medical services that may be disrupted by climate
emergencies involving evacuations, transportation breakdowns, power outages, and damage to healthcare
infrastructure.65 Common medications, such as diuretics and antihypertensives, can impair the body's
ability to regulate temperature, compounding heat-related risks.66 Additionally, individuals with
compromised immune systems are more susceptible to climate-sensitive vector-borne diseases, including
those spread by water or insects.67-68 



Climate change is also driving more frequent and intense wildfires, exposing patients to toxic smoke that
can travel hundreds of miles beyond the fire zone. This smoke contains fine particulate matter (PM2.5)
that, when inhaled, triggers inflammation and places individuals with cardiovascular and respiratory
disease at elevated risk for strokes, heart attacks, asthma attacks, COPD exacerbations, and premature
death.69-71 The expanding reach of wildfire smoke means that even those far from fire lines are
increasingly affected, further burdening already strained healthcare systems.72

Climate Change Impacts on Older Adults 
The health and safety of older Americans are increasingly threatened by climate-related hazards.
Approximately one-fifth of the U.S. population is 60 years or older.73 As people age, they are less able to
adjust to environmental stresses like heat and air pollution.74 Many older adults live with chronic health
conditions like heart disease and COPD, which can be exacerbated by climate stressors like extreme heat
and air pollution.75 Limited mobility can make it harder to evacuate during emergencies and recover
afterwards.76 Age-related declines in the ability to regulate body temperature—often compounded by
medications such as diuretics and antihypertensives—further increase the danger during heat waves. In
addition, many seniors depend on caregivers for daily needs and medical care, support systems that can
be severely disrupted during climate-related disasters.77

Conclusion 
Climate change threatens the health of every American, but the impacts are disproportionately severe for
vulnerable populations. As health professionals, we are already seeing these harms in our patients.
Without decisive action, climate-driven heat waves, air pollution, severe storms, flooding, droughts, and
vector-borne disease will only intensify. The scientific evidence is unequivocal: Greenhouse gas pollution
endangers public health. The EPA has a clear obligation under the Clean Air Act to regulate these
pollutants. 

We urge the Administration to withdraw the proposed rescission of the 2009 Endangerment Finding and
uphold its responsibility to protect the health of the American people. 

Signed,

National Organizations
Academic Pediatric Association
Academy of Emergency Medicine Pharmacists
American Academy of Allergy, Asthma, & Immunology 
American Academy of Child and Adolescent Psychiatry
American Academy of Family Physicians
American Academy of Pediatrics
American Association of Occupational Health Nurses
American College of Chest Physicians 
American College of Osteopathic Internists 
American College of Physicians
American Medical Association

American Medical Women’s Association
American Psychiatric Association 
American Psychological Association Services, Inc.
American Public Health Association
American Thoracic Society
Association of Community Health Nursing Educators
Association of Medical School Pediatric Department
Chairs
Climate Psychiatry Alliance 
Climate Psychology Alliance – North America 



College of Urgent Care Medicine
Council of Public Health Nursing Organizations
DNPs of Color
Doctors for America 
Endocrine Society
Health Care Without Harm
Infectious Diseases Society of America
The Medical Society Consortium on Climate and Health
National Association of Neonatal Nurses 
National Association of Pediatric Nurse Practitioners 
National League for Nursing 
National Medical Association 
Nurse Heroes for Zero 

Occupational Therapists for Environmental Action 
Orthodox Jewish Nurses Association 
Oncology Advocates United for Climate and Change –
International 
Philippine Nurses Association of America 
Physicians for Social Responsibility 
Rural Nurse Organization 
Society of Behavioral Medicine 
Society of Emergency Medicine Pharmacists 
Society of General Internal Medicine 
Society of Latinx Nurses 
Veterinary Sustainability Alliance 
Wilderness Medical Society 

Arizona
American Academy of Pediatrics, Arizona Chapter 
Arizona Health Professionals for Climate Action 

California
California Nurses for Environmental Health and Justice 
California Thoracic Society 
Climate Health Now
National Association of Pediatric Nurse Practitioners,
Orange County Chapter 
National Association of Pediatric Nurse Practitioners,
San Francisco Chapter 
Physicians for Social Responsibility, San Francisco Bay
Area 
Santa Clara County Medical Association 

Colorado
Colorado Academy of Family Physicians 
Healthy Air and Water Colorado 
Physicians for Social Responsibility, Colorado 

Delaware
Delaware Nurses Association 
Progressive Health of Delaware 
Mid-Atlantic Alliance for Climate and Health 

District of Columbia
American Academy of Pediatrics, DC Chapter 

Florida
Florida Clinicians for Climate Action
Florida Thoracic Society

Organizations By State
Georgia
Georgia Clinicians for Climate Action

Hawaii
National Association of Pediatric Nurse Practitioners,
Hawaii Chapter 
Washington, Hawaii, Alaska Thoracic Society 

Idaho
Idaho Clinicians for Climate and Health

Illinois
American Academy of Pediatrics, Illinois Chapter 
Illinois Clinicians for Climate Action 
National Association of Pediatric Nurse Practitioners,
Illinois Chapter 

Iowa
National Association of Pediatric Nurse Practitioners, Iowa
Chapter

Maine
Alliance of Maine Health Professionals for Climate Action 
Physicians for Social Responsibility, Maine 

Maryland
Healthy Climate Maryland 
National Association of Pediatric Nurse Practitioners,
Maryland Chapter
Physicians for Social Responsibility, Chesapeake 

Massachusetts
American Academy of Pediatrics, Massachusetts Chapter 
Greater Boston Physicians for Social Responsibility 



Michigan
The Climate Justice Nurse 
Michigan Clinicians for Climate Action 
Michigan State Medical Society 
Michigan Thoracic Society 

Minnesota
Advocates for Better Health (Minnesota) 
Minnesota Organization of Registered Nurses (MNORN) 
Health Professionals for a Healthy Climate (Minnesota)

Mississippi
Mississippi Health Professionals for Climate and Health
Equity 

Montana 
American Academy of Pediatrics, Montana Chapter 
Montana Health Professionals for a Healthy Climate 

Nebraska
American Academy of Pediatrics, Nebraska Chapter 

Nevada
Nevada Clinicians for Climate Action 

New Hampshire
American Academy of Pediatrics, New Hampshire
Chapter 
New Hampshire Healthy Climate 

New Jersey
Clinicians for Climate Action New Jersey 
National Association of Pediatric Nurse Practitioners,
Pennsylvania Delaware Valley Chapter 
New Jersey State Nurses Association 
New Jersey Thoracic Society 

New Mexico
Healthy Climate New Mexico

New York
National Association of Pediatric Nurse Practitioners,
Greater New York State Chapter 
National Association of Pediatric Nurse Practitioners,
Long Island Chapter 
New York State Thoracic Society

North Carolina
Carolina Advocates for Climate, Health, and Equity 
North Carolina Thoracic Society 

Ohio
American Academy of Pediatrics, Ohio Chapter 
Ohio Association of Occupational Health Nurses 

Oklahoma
Oklahoma Thoracic Society 

Oregon
Oregon Pediatric Society 
Oregon Thoracic Society 

Pennsylvania
Concerned Health Professionals of Pennsylvania 
National Association of Pediatric Nurse Practitioners,
Pennsylvania Delaware Valley Chapter 
Physicians for Social Responsibility, Pennsylvania 

Puerto Rico
Puerto Rico Clinicians for Climate Action

South Carolina
National Association of Pediatric Nurse Practitioners,
South Carolina Chapter 
South Carolina Thoracic Society 

Texas
National Association of Pediatric Nurse Practitioners,
South Texas Alamo Chapter 
Physicians for Social Responsibility, Texas 

Utah
National Association of Pediatric Nurse Practitioners, Utah
Chapter 
Utah Physicians for a Healthy Environment 

Vermont
Vermont Climate and Health Alliance

Virginia
American Academy of Pediatrics, Virginia Chapter 
Virginia Clinicians for Climate Action 

Washington
American Academy of Pediatrics, Washington Chapter 
Washington Physicians for Social Responsibility 
Washington, Hawaii, Alaska Thoracic Society 

Wisconsin
Healthy Climate Wisconsin











Citations 

1. Defense, Denial, and Disinformation: Uncovering the oil industry’s early knowledge of climate change -
Common Home. Accessed August 18, 2025.
https://commonhome.georgetown.edu/topics/climateenergy/defense-denial-and-disinformation-
uncovering-the-oil-industrys-early-knowledge-of-climate-change/ 
2. Nurses from Forty-Two National Nursing Organizations Issue List of Climate Demands to 118th Congress
- ANHE. Accessed August 4, 2025. https://envirn.org/nursing-organizations-issue-climate-demands-to-
118th-congress/ 
3. Abbasi K, Ali P, Barbour V, et al. Time to Treat the Climate and Nature Crisis as One Indivisible Global
Health Emergency. JAMA. Published online October 25, 2023. doi:10.1001/JAMA.2023.20840 
4. Full list of authors and-signatories to climate emergency editorial October 2023 | The BMJ. Accessed
August 4, 2025. https://www.bmj.com/content/full-list-authors-and-signatories-climate-nature-
emergency-editorial-october-2023 
5. 2024 Lancet Countdown Brief for the United States. Lancet Countdown. Published online November 15,
2024. https://www.lancetcountdownus.org/2024-lancet-countdown-u-s-brief/ 
6. 2024 Lancet Countdown Brief for the United States. Lancet Countdown. Published online November 15,
2024. https://www.lancetcountdownus.org/2024-lancet-countdown-u-s-brief/ 
7. New Report: Nearly Half of People in the U.S. Exposed to Dangerous Air Pollution Levels. American Lung
Assocation. Published online April, 23, 2025. https://www.lung.org/media/press-releases/state-of-the-air-
2025 
8. 2024 Lancet Countdown Brief for the United States. Lancet Countdown. Published online November 15,
2024. https://www.lancetcountdownus.org/2024-lancet-countdown-u-s-brief/ 
9. Gorris, M. E., Bartlow, A. W., Pitts, T., & Manore, C. A. (2024). Projections of Aedes and Culex
mosquitoes across North and South America in response to climate change. The Journal of Climate Change
and Health, 17, 100317. 
10. Charlson, F., Ali, S., Benmarhnia, T. et al. Climate Change and Mental Health: A Scoping Review.
International Journal of Environmental Research and Public Health. 2021; 8(9), 4486.
https://doi.org/10.3390/ijerph18094486. 
11. Lawrance, E., Thompson, R., Fontana, G. et al. The impact of climate change on mental health and
emotional wellbeing: current evidence and implications for policy and practice. Imperial. Published May
2021.  https://www.imperial.ac.uk/grantham/publications/all-publications/the-impact-of-climate-change-
on-mental-health-and-emotional-wellbeing-current-evidence-and-implications-for-policy-and-
practice.php 
12. FDA works to help relieve the IV shortages in the wake of Hurricane Maria. FDA.gov. Published online
November 14, 2017. https://www.fda.gov/drugs/drug-safety-and-availability/fda-works-help-relieve-iv-
fluid-shortages-wake-hurricane-maria 
13. Martínez-González, K. G., Morou-Bermúdez, E., & Buxó, C. J. (2023). Perinatal mental health outcomes
following natural disasters. JAMA psychiatry, 80(12), 1185-1186. 
14. Barreca A, Deschenes O, Guldi M. Maybe Next Month? Temperature Shocks and Dynamic Adjustments
in Birth Rates. Demography. 2018;55(4):1269. doi:10.1007/S13524-018-0690-7 

https://commonhome.georgetown.edu/topics/climateenergy/defense-denial-and-disinformation-uncovering-the-oil-industrys-early-knowledge-of-climate-change/
https://commonhome.georgetown.edu/topics/climateenergy/defense-denial-and-disinformation-uncovering-the-oil-industrys-early-knowledge-of-climate-change/
https://commonhome.georgetown.edu/topics/climateenergy/defense-denial-and-disinformation-uncovering-the-oil-industrys-early-knowledge-of-climate-change/
https://www.bmj.com/content/full-list-authors-and-signatories-climate-nature-emergency-editorial-october-2023
https://www.bmj.com/content/full-list-authors-and-signatories-climate-nature-emergency-editorial-october-2023
https://www.bmj.com/content/full-list-authors-and-signatories-climate-nature-emergency-editorial-october-2023
https://www.bmj.com/content/full-list-authors-and-signatories-climate-nature-emergency-editorial-october-2023
https://www.lancetcountdownus.org/2024-lancet-countdown-u-s-brief/
https://www.lancetcountdownus.org/2024-lancet-countdown-u-s-brief/
https://www.lung.org/media/press-releases/state-of-the-air-2025
https://www.lung.org/media/press-releases/state-of-the-air-2025
https://www.lancetcountdownus.org/2024-lancet-countdown-u-s-brief/
https://doi.org/10.3390/ijerph18094486
https://www.imperial.ac.uk/grantham/publications/all-publications/the-impact-of-climate-change-on-mental-health-and-emotional-wellbeing-current-evidence-and-implications-for-policy-and-practice.php
https://www.imperial.ac.uk/grantham/publications/all-publications/the-impact-of-climate-change-on-mental-health-and-emotional-wellbeing-current-evidence-and-implications-for-policy-and-practice.php
https://www.imperial.ac.uk/grantham/publications/all-publications/the-impact-of-climate-change-on-mental-health-and-emotional-wellbeing-current-evidence-and-implications-for-policy-and-practice.php
https://www.fda.gov/drugs/drug-safety-and-availability/fda-works-help-relieve-iv-fluid-shortages-wake-hurricane-maria
https://www.fda.gov/drugs/drug-safety-and-availability/fda-works-help-relieve-iv-fluid-shortages-wake-hurricane-maria


15. Lakhoo DP, Brink N, Radebe L, et al. A systematic review and meta-analysis of heat exposure impacts
on maternal, fetal and neonatal health. Nat Med. 2024;31(2):684. doi:10.1038/S41591-024-03395-8 
16. Dalugoda Y, Kuppa J, Phung H, Rutherford S, Phung D. Effect of Elevated Ambient Temperature on
Maternal, Foetal, and Neonatal Outcomes: A Scoping Review. International Journal of Environmental
Research and Public Health 2022, Vol 19, Page 1771. 2022;19(3):1771. doi:10.3390/IJERPH19031771 
17. Chersich MF, Pham MD, Areal A, et al. Associations between high temperatures in pregnancy and risk
of preterm birth, low birth weight, and stillbirths: systematic review and meta-analysis. BMJ. 2020;371.
doi:10.1136/BMJ.M3811 
18. Darrow LA, Huang M, Warren JL, et al. Preterm and Early-Term Delivery After Heat Waves in 50 US
Metropolitan Areas. JAMA Netw Open. 2024;7(5):e2412055-e2412055.
doi:10.1001/JAMANETWORKOPEN.2024.12055 
19. Qiu X, Fong KC, Shi L, et al. Prenatal exposure to particulate air pollution and gestational age at
delivery in Massachusetts neonates 2001–2015: A perspective of causal modeling and health disparities.
Environmental Epidemiology. 2020;4(5):e113. doi:10.1097/EE9.0000000000000113 
20. Rappazzo KM, Nichols JL, Rice RB, Luben TJ. Ozone exposure during early pregnancy and preterm birth:
A systematic review and meta-analysis. Environ Res. 2021;198:111317. doi:10.1016/j.envres.2021.111317 
21. Cushing LJ, Vavra-Musser K, Chau K, Franklin M, Johnston JE. Flaring from unconventional oil and gas
development and birth outcomes in the eagle ford shale in South Texas. Environ Health Perspect.
2020;128(7):077003-1-077003-077009. doi:10.1289/EHP6394/SUPPL_FILE/EHP6394.S001.ACCO.PDF 
22. Heft-Neal S, Driscoll A, Yang W, Shaw G, Burke M. Associations between wildfire smoke exposure
during pregnancy and risk of preterm birth in California. Environ Res. 2022;203:111872.
doi:10.1016/J.ENVRES.2021.111872 
23. Leung M, Weisskopf MG, Laden F, et al. Exposure to PM2:5 during Pregnancy and Fetal Growth in
Eastern Massachusetts, USA. Environ Health Perspect. 2022;130(1).
doi:10.1289/EHP9824/SUPPL_FILE/EHP9824.S001.ACCO.PDF 
24. Abdo M, Ward I, O’dell K, et al. Impact of Wildfire Smoke on Adverse Pregnancy Outcomes in
Colorado, 2007-2015. Published online 2019. doi:10.3390/ijerph16193720 
25. Wang Q, Miao H, Warren JL, et al. Association of maternal ozone exposure with term low birth weight
and susceptible window identification. Environ Int. 2021;146:106208. doi:10.1016/J.ENVINT.2020.106208 
26. Bravo MA, Miranda ML. A longitudinal study of exposure to fine particulate matter during pregnancy,
small-for-gestational age births, and birthweight percentile for gestational age in a statewide birth cohort.
Environ Health. 2022;21(1):1-11. doi:10.1186/S12940-021-00823-X/TABLES/4 
27. Sexton J, Andrews C, Carruthers S, Kumar S, Flenady V, Lieske S. Systematic review of ambient
temperature exposure during pregnancy and stillbirth: Methods and evidence. Environ Res.
2021;197:111037. doi:10.1016/J.ENVRES.2021.111037 
28. Ebisu K, Malig B, Hasheminassab S, Sioutas C, Basu R. Cause-specific stillbirth and exposure to chemical
constituents and sources of fine particulate matter. Environ Res. 2018;160:358-364.
doi:10.1016/J.ENVRES.2017.10.015 
29. DeFranco E, Hall E, Hossain M, et al. Air Pollution and Stillbirth Risk: Exposure to Airborne Particulate
Matter during Pregnancy Is Associated with Fetal Death. PLoS One. 2015;10(3):e0120594.
doi:10.1371/JOURNAL.PONE.0120594 



30. Casey JA, Karasek D, Ogburn EL, et al. Retirements of Coal and Oil Power Plants in California:
Association With Reduced Preterm Birth Among Populations Nearby. Am J Epidemiol. 2018;187(8):1586-
1594. doi:10.1093/AJE/KWY110 
31. Thiery W, Lange S, Rogelj J, et al. Intergenerational inequities in exposure to climate extremes. Science
(1979). 2021;374(6564):158-160. doi:10.1126/SCIENCE.ABI7339/SUPPL_FILE/SCIENCE.ABI7339_SM.PDF 
32. Pearson D. Drought, desiccation, dust, and aridity in the American West: A California overview of
climate change exposures, regional factors, and social conditions on maternal and child health. Hygiene
and Environmental Health Advances. 2025;15:100122. doi:10.1016/J.HEHA.2025.100122 
33. Ahdoot S, Baum CR, Cataletto MB, et al. Climate Change and Children’s Health: Building a Healthy
Future for Every Child. Pediatrics. 2024;153(3). doi:10.1542/PEDS.2023-065504/196647 
34. Basagaña X, Sartini C, Barrera-Gómez J, et al. Heat waves and cause-specific mortality at all ages.
Epidemiology. 2011;22(6):765-772. doi:10.1097/EDE.0B013E31823031C5 
35. Azan A, Nyimbili S, Babayode OO, Bershteyn A. Exceeding the limits of paediatric heat stress tolerance:
the risk of losing a generation to climate inaction. BMJ Paediatr Open. 2025;9(1):2883.
doi:10.1136/BMJPO-2024-002883 
36. Pearson D. Drought, desiccation, dust, and aridity in the American West: A California overview of
climate change exposures, regional factors, and social conditions on maternal and child health. Hygiene
and Environmental Health Advances. 2025;15:100122. doi:10.1016/J.HEHA.2025.100122 
37. Jiang P, Li Y, Tong MK, et al. Wildfire particulate exposure and risks of preterm birth and low birth
weight in the Southwestern United States. Published online 2024. doi:10.1016/j.puhe.2024.02.016 
38. Yoshida-Montezuma Y, Sivapathasundaram B, Brown HK, et al. Association of Late Preterm Birth and
Size for Gestational Age with Cardiometabolic Risk in Childhood. JAMA Netw Open. 2022;5(5):E2214379.
doi:10.1001/JAMANETWORKOPEN.2022.14379 
39. Schieve LA, Tian LH, Rankin K, et al. Population impact of preterm birth and low birth weight on
developmental disabilities in US children. Ann Epidemiol. 2016;26(4):267-274.
doi:10.1016/J.ANNEPIDEM.2016.02.012 
40. Anderegg WRL, Abatzoglou JT, Anderegg LDL, Bielory L, Kinney PL, Ziska L. Anthropogenic climate
change is worsening North American pollen seasons. Proc Natl Acad Sci U S A. 2021;118(7):e2013284118.
doi:10.1073/PNAS.2013284118/SUPPL_FILE/PNAS.2013284118.SAPP.PDF 
41. Henry S, Ospina MB, Dennett L, Hicks A. Assessing the risk of respiratory-related healthcare visits
associated with wildfire smoke exposure in children 0–18 years old: A systematic review. Int J Environ Res
Public Health. 2021;18(16):8799. doi:10.3390/IJERPH18168799/S1 
42. Zu K, Liu X, Shi L, et al. Concentration-response of short-term ozone exposure and hospital admissions
for asthma in Texas. Environ Int. 2017;104:139-145. doi:10.1016/J.ENVINT.2017.04.006 
43. Sapkota A, Dong Y, Li L, et al. Association Between Changes in Timing of Spring Onset and Asthma
Hospitalization in Maryland. JAMA Netw Open. 2020;3(7):e207551-e207551.
doi:10.1001/JAMANETWORKOPEN.2020.7551 
44. Senter JP, Smith BM, Prichett LM, Connor KA, Johnson SB. Pediatric Asthma Is Associated With Poorer
3-Year Academic Achievement in Urban Elementary and Middle-School Students. Acad Pediatr.
2021;21(6):1009-1017. doi:10.1016/J.ACAP.2020.11.006 



45. Belova A, Fann N, Haskell J, Hubbell B, Narayan T. Estimating lifetime cost of illness: An application to
asthma. Ann Am Thorac Soc. 2020;17(12):1558-1569. doi:10.1513/ANNALSATS.201910-
729OC/SUPPL_FILE/DISCLOSURES.PDF 
46. Proulx K, Daelmans B, Baltag V, Banati P. Climate change impacts on child and adolescent health and
well-being: A narrative review. J Glob Health. 2024;14:04061. doi:10.7189/JOGH.14.04061 
47. Thapa, S., Giri, S., & Ross, A. G. Extreme weather and climate-related adverse childhood experiences
are a humanitarian crisis during the 21st century. Nature. Communications Medicine, 2025, 5(1), 357.  
48. Bhutta ZA, Bhavnani S, Betancourt TS, Tomlinson M, Patel V. Adverse childhood experiences and
lifelong health. Nature Medicine 2023 29:7. 2023;29(7):1639-1648. doi:10.1038/s41591-023-02426-0 
49. Beach, R. H., Sulser, T. B., Crimmins, A. et al. Combining the effects of increased atmospheric carbon
dioxide on protein, iron, and zinc availability and projected climate change on global diets: a modelling
study. The Lancet Planetary Health. 2018; (7), e307-e317. 
50. Singh, A. B., & Kumar, P. Climate change and allergic diseases: an overview. Frontiers in Allergy. 2022;
3, 964987. 
51. Annesi‐Maesano, I., Cecchi, L., Biagioni, B., et al. Is exposure to pollen a risk factor for moderate and
severe asthma exacerbations?. Allergy. 2023; 78(8), 2121-2147. 
52. Cianconi, P., Betrò, S., & Janiri, L. The impact of climate change on mental health: a systematic
descriptive review. Frontiers in psychiatry. 2022; 11, 490206. 
53. Conte Keivabu, R., Zagheni, E., & Fink, A. Dementia and risks of temperature-related mortality and
hospitalizations in Germany. The Journals of Gerontology, Series A: Biological Sciences and Medical
Sciences 2025; 80(4), glae292. 
54. Delaney, S. W., Stegmuller, A., Mork, D. Extreme heat and hospitalization among older persons with
Alzheimer disease and related dementias. JAMA Internal Medicine. 2025; 185(4), 412-421. 
55. Rizzotto, J. S., Sims, K. M., & Gibbs, H. K. (2025). Hot tempers: Differential effects of heat and drought
on domestic violence. Review of Economics of the Household. 2025;1-26. 
56. Lee MJ, McLean KE, Kuo M, Richardson GRA, Henderson SB. Chronic Diseases Associated With
Mortality in British Columbia, Canada During the 2021 Western North America Extreme Heat Event.
Geohealth. 2023;7(3). doi:10.1029/2022GH000729 
57. Bouchama A, Dehbi M, Mohamed G, Matthies F, Shoukri M, Menne B. Prognostic Factors in Heat
Wave–Related Deaths: A Meta-analysis. Arch Intern Med. 2007;167(20):2170-2176.
doi:10.1001/ARCHINTE.167.20.IRA70009 
58. Delaney, S. W., Stegmuller, A., Mork, D. Extreme heat and hospitalization among older persons with
Alzheimer disease and related dementias. JAMA Internal Medicine. 2025; 185(4), 412-421. 
59. Hickman C, Marks E, Pihkala P, et al. Climate anxiety in children and young people and their beliefs
about government responses to climate change: a global survey. Lancet Planet Health. 2021;5(12):e863-
e873. doi:10.1016/S2542-5196(21)00278-3/ATTACHMENT/E39369B3-7B14-4A18-83B1-
0AB368A65F77/MMC1.PDF 
60. Lewandowski RE, Clayton SD, Olbrich L, et al. Climate emotions, thoughts, and plans among US
adolescents and young adults: a cross-sectional descriptive survey and analysis by political party
identification and self-reported exposure to severe weather events. Lancet Planet Health.
2024;8(11):e879-e893. doi:10.1016/S2542-5196(24)00229-8 



61. (PDF) Ch. 9: Populations of Concern. Accessed August 6, 2025.
https://www.researchgate.net/publication/313891886_Ch_9_Populations_of_Concern 
62. Bell JE, Herring SC, Jantarasami L, et al. Ch. 4: Impacts of Extreme Events on Human Health. The
Impacts of Climate Change on Human Health in the United States: A Scientific Assessment. Published
online 2016. doi:10.7930/J0BZ63ZV 
63. Fann, N, Brennan T, Dolwick P, et al. Ch. 3: Air Quality Impacts. The Impacts of Climate Change on
Human Health in the United States: A Scientific Assessment. Published online 2016.
doi:10.7930/J0GQ6VP6 
64. Trtanj J, Jantarasami L, Brunkard J, et al. Ch. 6: Climate Impacts on Water-Related Illness. The Impacts
of Climate Change on Human Health in the United States: A Scientific Assessment. Published online 2016.
doi:10.7930/J03F4MH4 
65. Fifth National Cimate Assessment Ch. 15 Human Health | Enhanced Reader. 
66. Fifth National Cimate Assessment Ch. 15 Human Health | Enhanced Reader. 
67. Trtanj J, Jantarasami L, Brunkard J, et al. Ch. 6: Climate Impacts on Water-Related Illness. The Impacts
of Climate Change on Human Health in the United States: A Scientific Assessment. Published online 2016.
doi:10.7930/J03F4MH4 
68. Beard CB, Eisen RJ, Barker CM, et al. Ch. 5: Vectorborne Diseases. The Impacts of Climate Change on
Human Health in the United States: A Scientific Assessment. Published online 2016. doi:10.7930/J0765C7V 
69. Reid, C. E., Brauer, M., Johnston, F. H., Jerrett, M., Balmes, J. R., & Elliott, C. T. (2016). Critical review of
health impacts of wildfire smoke exposure. Environmental health perspectives, 124(9), 1334-1343. 
70. Rizzo, L. V., & Rizzo, M. C. F. (2025). Wildfire smoke and health impacts: a narrative review. Jornal de
Pediatria, 101, S56-S64. 
71. Which Populations Experience Greater Risks of Adverse Health Effects Resulting from Wildfire Smoke
Exposure? United States Environmental Protection Agency. Published online January 30, 2025.  
72. Qi Q, Yu F, Nair AA, et al. Hidden danger: The long-term effect of ultrafine particles on mortality and its
sociodemographic disparities in New York State. J Hazard Mater. 2024;471:134317.
doi:10.1016/J.JHAZMAT.2024.134317 
73. S0102: Population 60 Years and Over ... - Census Bureau Table. Accessed August 5, 2025.
https://data.census.gov/table/ACSST1Y2023.S0102?q=older+adults 
74. Older Adults | AirNow.gov. Accessed August 5, 2025. https://www.airnow.gov/air-quality-and-
health/older-adults/  Health. 2024;8(11):e879-e893. doi:10.1016/S2542-5196(24)00229-8 
75.(PDF) Ch. 9: Populations of Concern. Accessed August 6, 2025.
https://www.researchgate.net/publication/313891886_Ch_9_Populations_of_Concern 
76.(PDF) Ch. 9: Populations of Concern. Accessed August 6, 2025.
https://www.researchgate.net/publication/313891886_Ch_9_Populations_of_Concern 
77. (PDF) Ch. 9: Populations of Concern. Accessed August 6, 2025.
https://www.researchgate.net/publication/313891886_Ch_9_Populations_of_Concern 

https://www.airnow.gov/air-quality-and-health/older-adults/
https://www.airnow.gov/air-quality-and-health/older-adults/
https://www.researchgate.net/publication/313891886_Ch_9_Populations_of_Concern

