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Background and Premise   

Strategic discussions about building support for clean energy solutions increasingly invoke the 
impacts climate change are already having on human health.  While they are moving in the right 
direction, these discussions tend to narrowly focus on cardiorespiratory effects, medical reactions 
to excess heat, and the global spread of viruses.  Yet they fail to take into account the growing 
body of science that links use of fossil fuels to neurological damage across the human life span, 
especially in early- and late-life stages.  If conditions like autism, IQ loss, learning disabilities 
and behavioral disorders in children, and dementia in adults were factored into the 
communications and programming around health damage caused by fossil fuels, then public 
opinion, political dynamics, and economic assessments would shift to the advantage of clean 
energy solutions and climate protection. 

What the Science Is Telling Us:  Fossil Fuels and Air Pollution Are Causing Life-Altering 
Health Problems Today for Families and Communities  

Burning fossil fuels—coal and oil for electricity, gasoline for vehicles, and wood for heating or 
cooking—releases many harmful chemicals into the air we breathe.  Concerns about climate change have 
focused primarily on carbon dioxide, the most prevalent greenhouse gas; but burning fossil fuels emits a 
toxic stew of over 100 other chemicals that directly damage human health.  Air pollution is composed of a 
whole family of complex chemicals called PAHs (polyaromatic hydrocarbons),1 metals like arsenic, lead 
and mercury, carcinogens like benzene, and fine particles that are inhaled and then disrupt the functioning 
of vital organs including the heart and brain.    

Both individually and in combination, the chemicals in air pollution are causing or are implicated in a 
disturbingly wide range of serious health problems that extend far beyond asthma, heat-related distress 
                                                           
1Polyaromatic hydrocarbons (PAHs) comprise a broad category that includes over 100 different chemicals.  In 
addition to their connection to fossil fuel combustion for energy generation and transportation, PAHs are a 
significant byproduct of cooking and heating practices in the Global South, i.e., wood burning in often small, 
unventilated spaces. 
 
 



2 
 

and infectious diseases.  Over the last ten years, peer-reviewed research findings from academic centers 
around the world have strongly established the connection between air pollution and neurodevelopmental 
problems in children and neurodegenerative problems in older adults.  Research along multiple tracks, 
such as longitudinal cohort studies, animal studies, and population-level epidemiology, is establishing the 
evidence of neurological harm from air pollutants, and research into the mechanisms of air pollution’s 
neurological harm to children and adults also supports these links. 

� Neurodevelopmental Damage in Children 

As many as one in six American children has a neurodevelopmental disability, including autism, 
IQ loss, learning problems, attention deficit/hyperactivity disorder, and speech or cognitive 
delays.  These developmental problems are occurring globally in what scientists have called a 
“silent epidemic.”  Even at very low levels, “brain drain” chemicals in air pollution can have 
lifelong health consequences when they are encountered during the critical first 1000 days of life 
(prenatal, newborn, infancy, and toddlerhood), the period when brains are developing most 
rapidly and in precise sequences that are easily disrupted by chemicals or other stressors.    

Vulnerable populations, especially low-income communities that are often in close proximity to 
sources of air pollution, are at even greater risk of exposure, and the burden of air pollution 
compounds the other health and psychosocial disadvantages that they also face.  In fact, almost 
90 percent of the global disease burden related to climate change is borne by children, and 
disproportionately among low-income populations.2   

Several key findings illustrate the robust science that has emerged over the last decade to solidify 
the links between air pollution and children’s “brain drain.”  

The Columbia Center for Children’s Environmental Health in the Mailman School of Public 
Health has carried out a longitudinal cohort research program involving mothers and children in 
North Harlem, a low-income, predominantly African American community in New York City.  
This long-term study, which has controlled for other factors related to socioeconomic status, 
produced some of the earliest evidence linking PAH exposures in pregnant women and cognitive 
deficits and behavioral disorders in their children at the ages of three and five.  At three years of 
age, the children who had been exposed prenatally to high levels of PAH had lower mental 
development scores on standardized tests and higher odds of having cognitive delays.3  By age 
five, these children were scoring lower on IQ tests.4  In addition, PAH exposures during 

                                                           
2 Perera, FP, Multiple Threats to Child Health from Fossil Fuel Combustion: Impacts of Air Pollution and Climate 
Change, Environmental Health Perspectives. February 2017; 125 (2): 141-48.  https://ehp.niehs.nih.gov/EHP299/ 
3 Perera FP, Rauh V. Effect of prenatal exposure to airborne polycyclic aromatic hydrocarbons on 
neurodevelopment in the first 3 years of life among innercity children. Environmental Health Perspectives. August 
2006;114(8):1287-92. 
4 Perera FP, Li Z. Prenatal airborne polycyclic aromatic hydrocarbon exposure and child IQ at age 5 years. 
Pediatrics. 2009 Aug;124(2):e195-202. 
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pregnancy were associated with higher risks of pre-term births and decreased fetal growth, both 
of which have serious implications for children’s growth and development.5 

The Columbia Center continues to garner important findings from its cohort study.  More recent 
findings indicate associations between prenatal PAH exposures and attention deficit/ 
hyperactivity disorder (ADHD), and anxiety and depression in children, independent of the 
stressors related to low-income status.6 

More recent research at Lehigh University in Pennsylvania has corroborated Columbia’s findings 
about PAH exposure and low birth weight, a risk factor for a host of developmental disorders.   
Two important differences between the Columbia and Lehigh studies are the lower density, 
affluent population in Pennsylvania and the specific correlation with coal-fired power plants.   
Lehigh’s research found that infants born to mothers living as far as 20 to 30 miles downwind 
from the power plant were almost 25 percent more likely to be born at a low or very low birth 
weight.7  The study was remarkable enough that it was featured in an article in The Washington 
Post with the suggestive title “Wealth didn’t matter. Pollution from a coal-fired plant, carried 
miles by wind, still hurt their babies.” 

These and similar research findings over the last ten years are shaping a growing consensus in 
the scientific community that is now being publicly expressed.  In 2013, the World Health 
Organization issued an update of its 2006 global report on health effects from air pollution.  
Citing longitudinal cohort studies in Asia, Canada, Europe, and the US, the WHO report notes 
emerging evidence of links between exposures to fine particles and problems with 
neurodevelopment and cognitive functions.8   

Consensus and concern about air pollution’s potential to harm young brains reached an apex in 
2016 when 14 scientific or medical associations and 50 scientists across numerous relevant 
disciplines—pediatrics, toxicology, public health, and neurobiology—issued a joint public 
statement in the peer-reviewed journal Environmental Health Perspectives.  Known as the 
Project TENDR (Targeting Environmental Neurodevelopmental Risks) Statement, it highlights 
their consensus position based on convincing evidence, and declares that the dangers to children 
around the world warrant meaningful and immediate action.  Importantly, the Project TENDR 
Statement is an unusual case of scientists from the medical and public health arenas, much like 
their counterparts in the climate field, stepping into the public and political arenas because of 
their concern about the dire consequences of inaction. 

                                                           
5 Choi H, Rauh V. Prenatal exposure to airborne polycyclic aromatic hydrocarbons and risk of intrauterine growth 
restriction. Environmental Health Perspectives. May 2008;116(5):658-65. 
6 http://ccceh.org/news/prenatal-exposure-to-air-pollution-linked-to-impulsivity-emotional-problems-in-children 
(March 2016) 
7 “The Impact of Prenatal Exposure to Power Plant Emissions on Birth Weight: Evidence from a Pennsylvania 
Power Plant Located Upwind of New Jersey,” Journal of Policy Analysis and Management, April 2017. 
8 http://www.euro.who.int/__data/assets/pdf_file/0004/193108/REVIHAAP-Final-technical-report.pdf 
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In the Project TENDR Statement, fossil fuel-related air pollution is included in the list of “prime 
examples of neurodevelopmentally toxic chemicals.”9  Several of the citations refer to 
connections between coal plant or traffic emissions and autism.  

Going beyond validation of air pollution’s role in neurodevelopmental harm, science points to 
the solution—close coal plants and shift away from fossil fuels to renewable energy.   
Research in China conducted by the Columbia Center for Children’s Environmental Health has 
noted that “Decreased exposure to air pollution in utero is linked with improved childhood 
developmental scores and higher levels of … a key protein for brain development…” after the 
local coal plant closed.10 

� Neurodegenerative Damage in Seniors 

While the health impacts of air pollution in older adults has been researched less than the health 
impacts in children, the science implicating air pollution as one cause of neurodegenerative 
problems is growing stronger. A new study from the University of Southern California indicates 
that living in areas where fine particle levels exceed EPA standards increased the risks for 
global cognitive decline and all-cause dementia respectively by 81% and 92% in people with 
a genetic risk for Alzheimer’s Disease.11  The Los Angeles Times featured this research in the 
April 27, 2017, edition, noting that “… older women exposed to heavy air pollution were close 
to four times likelier than those who breathed mostly clean air to develop ‘global cognitive 
decline’—a measurable loss of memory and reasoning skills short of dementia.”12 

Again, as with the Columbia study on health improvements in children after a coal plant closed, 
the USC research points toward the positive health impacts of federal air quality regulation.  As 
the Los Angeles Times observed “… the new study estimates that before the EPA set new air 
pollution standards in 2012, some 21% of new cases of dementia and Alzheimer’s can be 
attributed to air pollution.” 

Neuropathy is a distressing condition for many seniors, as it occurs in 25% of people over 65 and 
in 55% of people over 85.  According to WebMD, there are 3 million cases of non-diabetic 
neuropathy a year.  While not as life-altering as dementia, the deterioration of nerves in the 
extremities causes pain, numbness, and poor balance that decrease mobility and quality of life for 
seniors.  The Collaborative on Health and the Environment ranks as “strong” the evidence of 
links between neuropathy and exposures to mercury (emitted from coal plants) and PAHs.13 

  
                                                           
9 http://projecttendr.com/chemicals-and-pollutants/air-pollution/  
10 https://www.mailman.columbia.edu/public-health-now/news/air-pollution-china-and-childrens-health 
11 http://www.nature.com/tp/journal/v7/n1/full/tp2016280a.html (January 2017) 
12 http://www.latimes.com/science/sciencenow/ (April 27, 2017) 
13 https://www.healthandenvironment.org/what-we-do/toxicant-and-disease-database/ 
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Next Steps 

A robust body of scientific evidence developed during the last decade links air pollution from 
fossil fuels to neurodevelopmental harm in children that can diminish their lifetime potential.  
While research on air pollution’s neurodegenerative impacts on seniors is less abundant, what 
exists is considered credible.    

If communications strategies are tested, developed, and deployed around these direct and often 
life-altering neurological health impacts from fossil fuels, it would make the case for clean 
energy solutions more urgent and actionable for many constituencies, including the health care 
sector and health equity advocates, and would shift the political dynamics in a positive direction 
for everyone committed to climate protection. 
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