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INTRODUCTION 

 

I, Howard Frumkin, am a physician and epidemiologist specializing in environmental health.  I 

have been retained by the Plaintiffs to give my expert opinion on the health impacts of climate 

change, with particular emphasis on those impacts affecting children, and on present and future 

health impacts that will affect today’s young people as they reach adulthood at a time of ongoing 

climate change. 

 

 

QUALIFICATIONS 

 

My professional training includes a medical degree from the University of Pennsylvania, masters 

and doctoral degrees in public health from Harvard University, residency training in Internal 

Medicine at the University of Pennsylvania and Harvard, and residency training in 

Environmental and Occupational Medicine at Harvard.  I held faculty positions at the University 

of Pennsylvania School of Medicine (1988-90) and at Emory University’s Rollins School of 

Public Health (1990-2005) and served as the Director of the National Center for Environmental 

Health and Agency for Toxic Substances and Disease Registry at the U.S. Centers for Disease 

Control and Prevention (2005-2010) and as Special Assistant to the Director for Climate Change 

and Health (2010) before joining the faculty at the University of Washington as Dean of Public 

Health, in 2010.  I served as Dean through 2016 and subsequently as Professor in the Department 

of Environmental and Occupational Health Sciences. Commencing in May 2018, I will be 

heading the “Our Planet, Our Health” (“OPOH”) initiative at the Wellcome Trust.  OPOH is one 

of the world’s leading research funding initiatives at the intersection of human health, climate 

change, urbanization, and food systems--the emerging paradigm known as planetary health.  

OPOH supports research on six continents, using a wide range of methods and perspectives.  

OPOH is committed to improving the evidence base in planetary health, to communicating that 

evidence effectively, and to engaging with governments, civil society, and the private sector to 

translate evidence into action to meet major environmental and health challenges.  

 

Climate change and its impact on health have been one of my principal academic and scientific 

interests for over 20 years.  I have followed the scientific literature closely during that time, and 

have published numerous research papers and book chapters (see Exhibit A).  I have participated 

in writing and reviewing high-level reports on the health impacts of climate change, including 

reviewing, evaluating, and summarizing the evidence used in those reports.  As a member of the 

Children’s Health Protection Advisory Committee at the U.S. Environmental Protection Agency 

(EPA), I chaired the Committee’s Climate Change working group.  While working at the CDC, I 

initiated and oversaw the formation of that Agency’s Climate and Health program, and served as 

the principal advisor to the Director on health aspects of climate change.  I represented the CDC 

to the U.S. Global Climate Research Program.  I served on the Advisory Board of the Yale 

Climate and Energy Institute, and on the American Association for the Advancement of Science 

Climate Science Panel.  Beginning in May 2018, I will head the “Our Planet, Our Health” 

initiative at the Wellcome Trust in London, one of the world’s largest sources of support for 

research at the intersection of health and climate change.  I have spoken to numerous medical, 

public health, and other audiences on health aspects of climate change, and have taught this 

subject to undergraduate and graduate students. 
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This report contains my opinions, conclusions and the reasons therefore.  My current curriculum 

vitae and a list of my relevant publications, is contained in Exhibit A to this expert report.  My 

report contains citations to sources I have used or considered in forming my opinions, listed in 

Exhibit B.  I am working pro bono to prepare this expert report in this action.   

 

The opinions expressed in this expert report are my own and are based on the data and facts 

available to me at the time of writing. All opinions expressed herein are to a reasonable degree of 

scientific certainty, unless otherwise specifically stated.  Should additional relevant or pertinent 

information become available, I reserve the right to supplement the discussion and findings in 

this report. 

 

 

EXECUTIVE SUMMARY 

 

Climate change, due in large part to human activity (principally the combustion of fossil fuels, 

and to a lesser extent land use changes and the release of climate-active air pollutants), threatens 

human health and well-being through a variety of pathways.  The impacts on people can be 

divided into several categories:  temperature-related effects; the effects of severe weather and 

disasters; the impact of reduced air quality; aggravation of allergies; increased risk of infectious 

diseases; nutritional effects; population displacement; civil conflict; and mental health impacts.  

While these risks, to some extent, will affect everybody, some groups are especially vulnerable, 

and children comprise one such group.  The Plaintiffs in this case exemplify these vulnerabilities.  

Moreover, today’s children will be tomorrow’s adults, and will bear the risks that unfold over 

coming decades as the effects of climate change intensify.  Climate change poses serious risks to 

the health and well-being of the Plaintiffs in this lawsuit. 

 

 

EXPERT OPINION 

 

Overview 

 

Climate change affects human health through a range of pathways, as shown in Figure 1.  Some 

of these are direct, such as the injuries that occur in a climate-related disaster.  Some are indirect, 

such as nutritional challenges that result from climate impacts on crops.  Still others are mediated 

through social processes, such as conflicts.  The health effects of climate change have been 

extensively inventoried and reviewed, by the Intergovernmental Panel on Climate Change 

(IPCC),1 by the Federal government,2,3 in academic journals,4-6 and in books.7-9  Children 

represent a particular risk group, and the impacts of climate change on children have been 

specifically reviewed as well.10-13  Below, I summarize the major health impacts of climate 

change, as recognized by the scientific community. 
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Figure 1:  Processes and pathways through which climate change affects human health. Source: 4 

 

 

Temperature-related effects 

 

Excessive heat—both during severe heat waves and as a long-term “new normal”—threatens 

health and well-being in numerous ways.  Medical consequences range from relatively minor, 

self-limited conditions, such as heat rash and cramping, to severe and possibly fatal outcomes, 

such as heat stroke.  More consequentially from a population point of view, mortality rates rise 

during periods of heat, mostly due to increases in cardiovascular deaths.14  For example, the 1995 

Chicago heat wave caused approximately 700 excess deaths;15 the 2003 European heat wave had 

an impact two orders of magnitude higher, at an estimated 70,000 excess deaths;16 and the 2010 

Russian heat wave caused 11,000 excess deaths.17   
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In addition to these lethal effects, heat is 

associated with a range of other impacts, 

from increased risk of kidney stones18,19 to 

impaired sleep,20 from increased 

violence21,22 to substantial reductions in 

work capacity (with serious social and 

economic consequences).23,24  Concomitant 

trends affect the risk posed by heat.  For 

example, urbanization concentrates people 

in metropolitan areas, where the urban heat 

island effect amplifies the impact of rising 

temperatures.25,26  Similarly, heat not only 

creates its own risks, but also reduces air 

quality by driving ozone formation; ozone 

is a respiratory toxin.27  Some 

acclimatization to heat is possible, both 

physiologically and socially (through such 

means as air conditioning), but there are 

limits to adaptability.  In coming years, 

extremely hot days will become more 

common (Figure 2).28  Warmer weather 

will reduce the number of cold-related 

deaths in some areas, but not enough to 

compensate for projected increases in heat-

related deaths.29  Deprived populations 

such as the poor, those who are socially 

isolated, people of color, the very old, 

people with certain medical conditions, and 

outdoor workers are at especially high risk 

from severe heat.3,30,31  Importantly, so are 

young people.32  The risk begins as early as 

the prenatal period (heat increases the risk 

of preterm birth33-35) and continuing into 

infancy (a high-risk age group for mortality 

during heat waves32), later childhood 

(children’s visits to physicians and 

emergency rooms increase 

disproportionately during heat waves32,36), 

and the teen years (when hot days endanger 

high school athletes37).    

 

Figure 2. The number of days each year over 100F later 

this century. Source: Karl TR, Melillo JM, Peterson TC, 

eds. Global Climate Change Impacts in the United 

States. Cambridge and New York: Cambridge University 

Press; 2009. 
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Severe weather and disasters 

 

Severe weather events have been rising in frequency in recent decades, and continued increases 

are predicted.38,39  For example, a recent analysis considered sea level together with wave, tide, 

and storm surge models; the authors reported that extreme flooding will become substantially 

more frequent along the Pacific coast, from California to Washington state, by 2050.40  Such 

events are dangerous.  Floods, hurricanes, and severe storms can cause traumatic injuries and 

death at the time of their occurrence.  Other health impacts can persist well beyond the acute 

phase.  In the short term, for example, before power is restored, people who utilize propane 

burners and generators face a risk of carbon monoxide poisoning.41  Disasters often disrupt 

medical care, and can destroy clinical facilities, interfering with acute and chronic medical 

care.42,43  Following floods, homes can experience extensive mold growth, posing respiratory 

risks.44  In contrast to severe storms, droughts unfold more slowly, over months to years, 

threatening health in a range of ways: infectious disease risks due to reduced water quality and 

quantity, respiratory risks due to reduced air quality, and mental health risks.45  In the aftermath 

of disasters, people’s lives may be upended and their livelihoods compromised, and they may be 

forced to relocate; these outcomes threaten mental health, manifested in elevated rates of anxiety, 

depression, post-traumatic stress disorder, substance abuse, and domestic violence following 

disasters.46  Deprived populations, such as poor and minority communities, and communities 

located in vulnerable places, are at increased risk from disasters caused or intensified by climate 

change.47,48  Again, children face disproportionate risk from extreme events.49  As noted by the 

American Academy of Pediatrics, “Extreme weather events place children at risk for injury, loss 

of or separation from caregivers, exposure to infectious diseases, and a uniquely high risk of 

mental health consequences, including posttraumatic stress disorder, depression, and adjustment 

disorder. Disasters can cause irrevocable harm to children through devastation of their homes, 

schools, and neighborhoods, all of which contribute to their physiologic and cognitive 

development.”10 

 

Air quality 

 

Climate and other environmental changes affect the air that people breathe in diverse ways.  

First, the combustion of fossil fuels—a root cause of climate change—is also a leading source of 

many air pollutants (https://www.epa.gov/air-emissions-inventories).  Air pollutants, including 

particulate matter, ozone, oxides of sulfur and nitrogen, and others, increase the risk of 

cardiovascular disease, respiratory disease, cancer, and other illnesses.50  These impacts are so 

extensive that they generate billions of dollars in health care costs each year nationally.51-53   

 

Climate change affects air quality in at least two other important ways.54,55  First, warmer 

temperatures drive the formation of ozone, a respiratory toxin.54,56  Higher ozone levels are 

reflected in increases in respiratory symptoms, lost work and school days, hospital and 

emergency department visits, and premature deaths.   

 

Second, drier, hotter weather and degraded forests (due to such factors as pest infestations) have 

resulted in more frequent wildfires.57  Wildfires release large amounts of smoke, a 

cardiopulmonary risk for those downwind.58,59  For example, during September 2017 wildfires in 
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the region caused those Plaintiffs from Washington and Oregon to be exposed to hazardous 

levels of smoke for several days in a row (Figure 3). 

 

 

 
Figure 3: Air quality suffers due to wildfire smoke in Lane County, Oregon. The Air Quality Index for September 5, 

2017, as reported by Lane Regional Air Protection Agency. 

 

 

People with respiratory conditions such as asthma are especially susceptible to the effects of air 

pollutants.60  So are children, owing to their narrow airways, their relatively high respiratory 

rates, and other factors;61 as a result, worsening climate change, and resulting air quality 

degradation, are projected to pose a particular risk for children.62   

 

Allergies 

 

Climate change can exacerbate allergies in several ways.  First, some allergenic plants such as 

ragweed and some allergenic trees experience faster growth and a prolonged growing season—a 

trend that has been documented in many parts of the United States.63,64  Second, these plants can 

produce more pollen (Figure 4).  Third, the amount of allergenic proteins contained in pollen 

can increase.65,66  The result is increased suffering for people with allergies.67 
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Figure 4. Rising ragweed pollen counts with rising CO2 levels.  Karl TR, Melillo JM, Peterson TC, eds. Global 

Climate Change Impacts in the United States. Cambridge and New York: Cambridge University Press; 2009. 

 

 

Climate change also is also likely to exacerbate allergy symptoms, as well as asthma, through 

indirect pathways.  For example, climate change worsens air quality—a problem for people with 

allergies since air pollution potentiates allergic symptoms.68  Similarly, climate change is 

associated with more frequent thunderstorms, which are in turn associated with exacerbations of 

asthma and allergic symptoms.69-72  As asthma and allergies have become more widespread in 

recent years, the at-risk population for these impacts has also grown.73-75  Allergies are highly 

prevalent among children,76 and can affect their physical and emotional health by interfering 

with sleep, play, and school attendance and performance.77-79  

 

Harmful algal blooms 

 

Harmful algal blooms (HABs) occur when colonies of algae along seacoasts or in fresh water 

bodies proliferate, and produce toxic effects on people, pets, aquatic species, and birds.  The 

causes of harmful algal blooms are complex, but growing evidence suggests that climate change 

contributes to these events.80-82  Human illnesses from HABs, while not common, can feature 

severe symptoms ranging from diarrhea to respiratory illness to neurotoxicity, and may even be 

fatal.83,84  HABs can harm people in other ways, by limiting recreational opportunities and the 

ability to eat fish and shellfish.  Children are at particular risk from HABs due to their smaller 

body size, risky behaviors, and developmental stage.85 
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Infectious diseases 

 

Climate change is likely to increase the risk of infectious diseases.86  Two main categories of 

disease are especially salient: vector-borne diseases, and water- and foodborne diseases. 

 

Vector-borne diseases are those that are spread by mosquitoes, ticks, and similar organisms.87  

Mosquitoes transmit such diseases as dengue fever,88 malaria,89 and West Nile virus;90 and ticks 

such diseases as Lyme disease.91-93  Many features of climate change can promote disease 

spread: changes in rain patterns that enhance mosquito habitat; changes in temperature that 

accelerate vector metabolism, breeding, and feeding; changes in vegetation that favor tick 

proliferation.94  Some vector-borne diseases, such as Lyme disease, have expanded their 

geographic range and/or seasonal distribution in recent years (Figure 5; 

www.cdc.gov/lyme/stats/index.html).  This trend is expected to continue in coming decades due 

to ongoing and worsening climate change (Figure 6).91,95   
 

Figure 5: Increase in reported cases of Lyme disease in the US, in 2001 (on left) and 2015 (on right). Source: 

Centers for Disease Control and Prevention. 
 

Figure 6: Projected expansion of conditions favorable to ticks that transmit Lyme disease.  Source: Melillo JM, 

Richmond TC, Yohe GW, eds. Climate Change Impacts in the United States.  U.S. National Climate Assessment. 

U.S. Global Change Research Program, 2014.  https://www.globalchange.gov/browse/multimedia/projected-

changes-tick-habitat. 
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Other vector-borne diseases, such as dengue fever, which were previously rare in the U.S. except 

in returning travelers, have begun to appear as locally acquired cases in several states during the 

last decade,96,97 and the risk of these diseases is expected to grow with advancing climate 

change.98  Vector-borne disease spread is complex, and depends on many factors other than 

climate change, such as land use changes and the use of protective strategies (e.g., window 

screens, insect repellant).  But continued climate change is likely to bring continued increased 

risk.   

 

Also important are infectious diseases transmitted by water and food, such as cholera,99 

salmonella, and campylobacter.100  The risk of these conditions may increase due to changes in 

hydrology, pathogen biology, and other factors.  Two cardinal features of climate change are 

associated with increases in waterborne diarrheal diseases: warm weather101,102 and severe 

rainfall events.103,104  This suggests that continued climate change will increase the risk of 

waterborne infections.  Foodborne diseases and waterborne diseases are closely linked, since 

food is often contaminated by water, and since the conditions that promote one also promote the 

other.  Accordingly, climate change is expected to increase the risk of foodborne diseases as 

well.105   

 

Evidence links other infectious diseases with climate and/or weather.  One example is fungal 

diseases, because temperature, moisture, and wind conditions affect the growth and dispersal of 

fungi.  Coccidioidomycosis, or “Valley Fever,” is a fungal infection found mainly in Arizona and 

California.  The incidence of this disease has risen considerably in recent decades,106 and it has 

appeared in previously disease-free locations such as eastern Washington state.107  There is 

evidence that changing rainfall patterns have contributed to this increase.108,109  Another example 

is Naegleria fowleri, an amoeba that causes a devastating brain infection, primary amebic 

meningoencephalitis (PAM).  This disease is acquired by swimming in contaminated water.  

Because lakes cannot support the Naegleria amoeba below a certain temperature, this has been a 

disease of the southern U.S.  However, it recently emerged in Minnesota, where it killed a child.  

Investigation revealed that lake water where the child had swum and contracted the infection had 

reached record high temperatures.110  Such risks—some known, some not yet recognized—will 

be a feature of continued climate change. 

 

For many infectious diseases, those at greatest risk include the very young, the very old, and 

people with certain underlying illnesses or who are immunocompromised.  Children have 

immature immune systems, and less resilience than adults to some abnormalities such as 

dehydration (a result of severe diarrhea).   

 

Nutrition 

 

Climate change threatens agricultural productivity in many parts of the world through complex 

pathways, including the effects of extreme heat, storms, droughts, and flooding; pests and weeds; 

and rising ozone levels.111-113  Compounding these impacts on crops themselves is reduced work 

capacity among farmers.24  The quantity of crops produced is not the only concern; quality also 

suffers.  The protein and nutrient content of some grains and legumes, including wheat, rice, 

corn, and soy, declines with rising atmospheric concentrations of carbon dioxide (CO2).
114  Fish 

represent a substantial source of dietary protein for many populations, but global fisheries, 
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already compromised by overfishing,115 are threatened by climate change, especially at low to 

mid-latitudes,116,117 and aquaculture—potentially an important adaptation—is particularly 

threatened by ocean acidification.118  Livestock production, including animal growth and milk 

production, is depressed with hot weather and other features of climate change.119  Some regions, 

such as northern Canada and Russia, will enjoy improved agricultural output, but many more 

will suffer declines.  When food supplies fall short of demand, prices rise, a special hardship for 

people who are food-insecure—including about one in eight U.S. households.120  Families that 

have difficulty making ends meet tend to purchase less costly, less nutritious, calorie-dense 

foods121,122—a contributor to a range of chronic diseases.    

 

Population displacement 

 

In the U.S., as in much of the world, human habitation is concentrated in areas that are 

vulnerable to climate change—along coasts and rivers, and in warm climates.  Some populations 

may be displaced with climate change, as drought, sea level rise, and severe weather events 

create shortages of food, water, and habitable land in vulnerable places.123,124  This may occur 

relatively acutely, such as after a major disaster, or more deliberately and over a longer time 

frame, as places become progressively less habitable (or as it becomes prohibitively expensive to 

keep them habitable).125,126  Key health risks among displaced populations relate to infectious 

diseases, nutrition, reproductive health, and mental health and psychosocial stressors.127,128  

Children are especially vulnerable to these impacts, especially those related to psychosocial 

stressors.129,130 

 

Civil conflict 

 

Worsening pressure on increasingly scarce resources, displaced populations, and other 

destabilizing forces are risk factors for civil conflict.131-133  Changing weather patterns due to 

climate change may have contributed to the Darfur conflict in the first decade of the present 

century,134 and to the uprisings in Syria and Egypt in the following decade.135  Accordingly, the 

U.S. Department of Defense has identified climate change as a serous security threat.136  The 

implications for health are both direct, threatening the safety of U.S. service members required to 

engage in armed conflicts, and indirect, diverting funds from health and other human services.  

At a more granular scale, warming temperatures are associated with higher levels of 

interpersonal violence,21,137 resulting in injuries and fatalities, lasting psychological damage, and 

other harms.138  Children are vulnerable to lasting effects from exposure to violence during 

childhood; such exposure is associated with medical, mental health, social, and behavioral 

problems both during childhood and during the adult years.139-141  

 

Mental health impacts 

 

Climate change and environmental degradation can threaten mental health in several ways.  

Disasters such as floods and hurricanes, as noted above, often result in large population burdens 

of depression, anxiety, and other manifestations of post-traumatic stress,142 with children 

especially vulnerable.129,130  The ongoing interruption of place attachment; the loss of 

accustomed weather patterns, biodiversity and other environmental features; and the insecurity 

that comes with uncertainty about the future, can trigger grief, distress, anxiety, and other mental 
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disorders.143-145  People with mental illnesses are also more susceptible to heat, because of the 

side effects of certain medications, inappropriate behavioral responses, and/or abnormal 

physiological homeostatic mechanisms.146   

 

Children have specific vulnerabilities  

 

In the context of this litigation, the risks of climate change for children are especially relevant.  

As noted above, children are particularly vulnerable to many of the health risks posed by climate 

change.10,12,147  These include the effects of heat,32 drought,148 disasters149-151 and resulting 

displacement,129 air pollution,152 allergen exposure,67 and many infectious diseases, from dengue 

fever153 to diarrhea.154  As one recent commentary by a leading researcher noted, children “bear a 

disproportionate burden of disease and developmental impairment from both environmental 

pollution and climate change due to the combustion of coal, oil, gasoline, diesel and natural 

gas.”155  Climate change poses a wide range of risks that directly target children. 

 

The Plaintiffs in this case exemplify the risks discussed here 

 

The Plaintiffs in this case exemplify the health risks discussed above.  First, according to the 

First Amended Complaint and Plaintiff declarations I reviewed, several of the Plaintiffs have 

medical conditions that place them at risk of one or more of the impacts described above, in 

particular asthma (Isaac V., Sahara V., Alex Loznak, and Nathan B.) and allergies (Levi D., 

Victoria B., Kiran Oommen, Jaime B., Zealand B., Sahara V., Avery M., Sophie K., Alex 

Loznak, and Nathan B.).  Second, several of the Plaintiffs live in places where impacts such as 

wildfires, water scarcity, and coastal ecosystem changes have traumatized them and/or 

constrained their outdoor recreation opportunities (Xiuhtezcatl M. in Colorado; Kelsey Juliana, 

Tia Hatton, Kiran Oommen, Zealand B., Sahara V., Hazel V., Avery M., Miko V., Jacob Lebel, 

and Alex Loznak in various parts of Oregon; Levi D. on the Florida coast; Journey Z. on the 

Hawaiian coast; Jaime B. in Arizona; Aji P. in Washington; Sophie K. in Pennsylvania; Nicholas 

V. in Colorado; and Nathan B. in Alaska).  Outdoor recreation is an important means of 

promoting children’s health and development,156-158 and interrupting access to such opportunities 

compromises health.  Few places are immune from the health threats posed by climate change; 

for example, many of the Plaintiffs reside in Oregon, where climate-related risks to health have 

been well documented by the Oregon Health Authority.159  Third, many of the Plaintiffs report 

sadness, anxiety, and fear regarding the future, reflecting their awareness of the risks of climate 

change; these reactions undermine mental health and happiness.160,161  This inventory of specific 

risks in these individual children is by no means exhaustive; most of the risks discussed in this 

testimony will operate, to a greater or lesser extent, on most of the Plaintiffs in this case, as 

climate-related risks will affect all children. However, the broad nature of the health impacts of 

climate change in no way diminishes the specific risks to these Plaintiffs.    

 

Government awareness of risks posed to youth by climate change 

 

In August 2005, the U.S. EPA’s Children’s Health Protection Advisory Committee sent a formal 

letter to then-EPA Administrator Steven Johnson, entitled “Children’s Environmental Health and 

Climate Change” (available at https://www.epa.gov/sites/production/files/2014-
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05/documents/8302005.pdf).  As Chair of the subcommittee on climate change, I led the 

preparation of that letter.  The letter stated that  

 

“Climate change will affect children’s environmental health, in some cases 

disproportionately,” noting that “Children are especially vulnerable because of their 

developing organ systems, their high risks of certain exposures, and other reasons.”  

 

and recommended that  

 

“EPA should use all available regulatory authority to reduce greenhouse gases [GHGs] 

to avoid an irreversible course of global climate change with attendant harm to 

children.”   

 

Administrator Johnson responded in November 2005 (available at 

https://www.epa.gov/sites/production/files/2014-05/documents/11182005.pdf) noting that: “The 

Agency and the Bush Administration agree that climate change is a priority.” 

 

In January 2013, the U.S. EPA published America’s Children and the Environment, Third 

Edition, EPA 240-R-13-001.  Among the important points made by this publication are the 

following: 
 

“America’s Children and the Environment, Third Edition (“ACE3”) is EPA’s 

report presenting data on children’s environmental health. ACE brings together 

information from a variety of sources….” (p. 6). 

 

“Climate change may increase children’s exposure to extreme temperatures, 

polluted air and water, extreme weather events, wildfires, infectious disease, 

allergens, pesticides, and other chemicals.  These exposures may affect children’s 

health in a number of direct and indirect ways.  It is important to note that 

climate change will likely result in a mix of both positive and negative health 

impacts.  For example, warmer summers may increase the number of heat-related 

injuries and deaths, while warmer winters may result in fewer cases of cold-

related injuries and deaths. (Footnote omitted.)  The effects of climate change will 

also vary from one location to another and will likely change over time as climate 

change continues. (Footnotes omitted.)  Furthermore, the human health risks 

from climate change may be affected strongly by changes in health care advances 

and accessibility, public health infrastructure, and technology. (Footnotes 

omitted).” (p. 105). 

  

“Climate change is likely to change the timing, frequency, and intensity of 

extreme weather events, including heat waves, hurricanes, heavy rainfall, 

droughts, high coastal waters, and storm surges. (Footnotes omitted.)  These 

events can cause traumatic injury and death, as well as emotional trauma. 

Extreme weather events are also associated with increased risk of food- and 

water-borne illnesses as sanitation, hygiene, and safe food and water supplies are 

often compromised after these types of events. (Footnotes omitted.)  One study 

found that periods of heavy rainfall were associated with increased emergency 
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room visits for gastrointestinal illness among children. (Footnote omitted.) Heavy 

rainfall may result in flooding, which can lead to contamination of water with 

dangerous chemicals, heavy metals, or other hazardous substances from storage 

containers or from preexisting chemical contamination already in the 

environment. (Footnotes omitted.) Elevated temperatures and low precipitation 

are also projected to increase the size and severity of wildfires. This can lead to 

increased eye and respiratory illnesses and injuries, which include burns and 

smoke inhalation. (Footnote omitted.) Extreme weather events can be especially 

dangerous for children because they are dependent on adults for care and 

protection. (Footnote omitted.)” (p. 106). 

 

“Through various indirect pathways, climate change may lead to increasing 

levels and/or frequencies of childhood exposure to harmful contaminants. 

(Footnotes omitted.) Changes in temperature, rainfall, and crop practices related 

to climate change are likely to affect exposure to pathogens, pesticides, and other 

chemicals in a number of ways. Broader geographic distribution of pests and 

increased growth of invasive weeds will likely lead to greater use of pesticides. 

(Footnotes omitted.) Increased precipitation and increased variability in 

precipitation are likely to increase pathogen and contaminant levels in lakes and 

other surface waters. (Footnotes omitted.) The distribution of chemicals in the 

environment is likely to change: for example, an increase in ice melts caused by a 

warming climate may release some past emissions of globally transported 

chemicals, such as polychlorinated biphenyls (PCBs) and mercury, that have been 

trapped in polar ice. (Footnotes omitted.) Increasing concentrations of these 

chemicals in the atmosphere, and subsequent deposition to land and water, have 

the potential to increase concentrations of these chemicals in fish and other foods 

derived from animals. Warmer water temperatures may also increase the release 

of chemical contaminants from sediments, increasing their uptake in fish. 

(Footnote omitted.) Climate change may result in children spending more time 

indoors. Buildings that are tightly sealed in response to adverse weather 

conditions may result in increased exposure to contaminants from poor 

ventilation and higher concentrations of indoor pollutants such as radon, 

environmental tobacco smoke, and formaldehyde. (Footnote omitted.)” (p. 107). 
 

“Children are expected to be especially sensitive to the effects of climate change 

for a number of reasons. Young children and infants are particularly vulnerable 

to heat-related illness and death. (Footnote omitted.) Compared with adults, 

children have higher breathing rates, spend more time outside, and have less 

developed respiratory tracts—all making children more sensitive to air pollutants. 

Additionally, children have immature immune systems, meaning that they can 

experience more serious impacts from infectious diseases. (Footnote omitted.) 

The greatest impacts are likely to fall on children in poor families, who lack the 

resources, such as adequate shelter and access to air conditioning, to cope with 

climate change. (Footnote omitted.)” (p. 107). 
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Finally, ACE3 cites Chapter 9, the health chapter, of the Third National Climate Assessment.162  

ACE3 does not directly quote from this chapter, but cites the chapter at numerous points, 

including the following: 
 

“Climate change is projected to harm human health in a variety of ways through 

increases in extreme temperature, increases in extreme weather events, decreases 

in air quality, and other facts.” (p. 25). 

 

“There are a variety of other impacts driven by climate change that are expected 

to pose significant health hazards, including increases in wildfire activity.” (p. 

25). 
 

“Extreme temperatures are projected to rise in many areas across the U.S., 

bringing more frequent and intense heat waves and increasing the number of 

heat-related illnesses and deaths.” (p. 28). 
 

“These physical impacts on water quality will also have potentially substantial 

economic impacts, since water quality is valued for drinking water and 

recreational and commercial activities such as boating, swimming, and fishing.” 

(p. 32). 

 

I have similarly communicated the health risks associated with climate change to Federal 

governmental bodies in the past. For example, on April 9, 2008, I testified on “Climate Change 

and Public Health” before the Select Committee on Energy Independence and Global Warming 

of the United States House of Representatives.  At the time, I was Director of the CDC’s 

National Center for Environmental Health and of the U.S. Agency for Toxic Substances and 

Disease Registry.  A true and correct copy of my testimony is attached here as Exhibit C.  

Among the additional points I made during my testimony were the following: 
 

At p. 3, I noted that, while knowledge of the potential public health impacts of 

climate change will advance in the coming years and decades, the following are 

current best estimates of major anticipated health outcomes: 
 

• Direct effects of heat, 

• Health effects related to extreme weather events, 

• Air pollution-related health effects, 

• Water- and food-borne infectious diseases, 

• Vector-borne and zoonotic diseases, and 

• Other pathogens sensitive to weather conditions. 
 

At p. 5, I stated that “climate changes will likely affect air quality by modifying 

local weather patterns and pollutant concentrations, affecting natural sources of 

air pollution, and promoting the formation of secondary pollutants. Studies show 

that higher surface temperatures, especially in urban areas, encourage the 

formation of ground-level ozone. Ozone can irritate the respiratory system, reduce 

lung function, aggravate asthma, and inflame and damage cells that line the lungs. 
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In addition, it may cause permanent lung damage and aggravate chronic lung 

diseases.” 

 

At p. 7, I observed some demographic groups are more vulnerable to the health 

effects of climate change than others. Children are at greater risk of worsening 

asthma, allergies, and certain infectious diseases. 

 

Therefore, the public health risks I describe in this report have been well known by the Federal 

government for a substantial period of time. 

 

Today’s children will be tomorrow’s adults  

 

Today’s children will not be children forever; they are tomorrow’s adults.  After that, they will 

reach old age.  The risks of climate change will therefore play out over the course of their lives, 

threatening today’s children with cumulative risks that intensify over coming decades.  Some 

exposures, sustained during childhood, raise the risk of adult diseases.  Other risks will continue 

to operate on them as adults.  And given the current trajectory of climate change—steadily rising 

temperatures, more chaotic weather, and related changes during coming decades—today’s 

children can anticipate a lifetime of worsening risks.  Each of the health effects described above 

poses risks not only to children, but also to adults.  And each of these risks is increasing.   

 

 

CONCLUSION 

 

Based on the foregoing discussion, it is my expert opinion that climate change disproportionately 

threatens the physical and mental health, and well-being, of children as a class of people.  

Today’s children already bear, and will continue to bear, a substantial climate health burden, 

both in their youth, and cumulatively as they reach adulthood and mature into old age.  At least 

some of the Plaintiffs in this case, based upon their declarations and their allegations in the First 

Amended Complaint and my expert opinion, are already suffering health problems of the type 

that climate change aggravates and/or makes more likely, and such health impacts will worsen as 

temperatures continue to rise. Government actions that further exacerbate the severity of climate 

change, as well as the failure to take action to reverse climate change, represent substantial and 

serious threats to the health of these children.  

 

It is my expert opinion that, while adaptation can offer some protection, it cannot fully counter 

the health risks of climate change, and that prevention is essential.  Prevention, in this context, 

means prompt and aggressive action to eliminate the human causes of climate change.  This will 

not prevent all of the public health impacts of climate change, since some are inevitable given 

the “climate commitment” already in place,163 but it will reduce the risk and limit the cumulative 

harms experienced over the lifetimes of these children. 
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Signed this 10th day of April, 2018 in Seattle, Washington. 

 

        
Howard Frumkin, MD, MPH, DrPH 
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Introduction 

Good morning Chairman Markey, Representative Sensenbrenner, and other 

distinguished members of the Committee.  I am Howard Frumkin, Director of the 

National Center for Environmental Health at the Centers for Disease Control and 

Prevention (CDC), and Assistant Administrator of the Agency for Toxic 

Substances and Disease Registry (ATSDR).  I am here to speak on our 

emerging understanding of climate change and its potential impact on health, 

and to discuss steps we are taking as public health officials regarding these 

potential consequences. I recognize that this topic remains controversial and 

some my testimony may not necessarily reflect broad consensus across the 

Administration. In addition, CDC is not a regulatory agency and does not express 

any opinions on regulatory decisions pending before the Environmental 

Protection Agency.  

Background  

Scientific evidence supports the view that the earth’s climate is changing. CDC 

considers climate change a serious public health concern, The programs and 

expertise used by CDC to address a broad range of public health challenges also 

are applicable to preparing for and responding to public health needs related to 

climate change.  In this testimony, I will address the following dimensions of 

climate change and public health: 

1) The likely public health threats of climate change,

2) The people most vulnerable to these threats, and

__________________________________________________________________________________ 
Climate Change and Public Health April 2008   
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3) CDC activities to protect the public’s health from these anticipated

threats. 

Climate change strategies are typically framed by two broad approaches.  

Mitigation encompasses efforts to reduce climate change itself, while adaptation, 

encompasses activities to manage those effects of climate change that are 

inevitable despite mitigation efforts.  This framing aligns closely with the public 

health framework of prevention and preparedness.  Like prevention, mitigation 

seeks to prevent negative outcomes.  Like adaptation, preparedness 

acknowledges that, while not all negative outcomes can be prevented, they can 

be reduced and managed.  For climate change, adaptation/preparedness is more 

broadly accepted as a public health activity.  However, there is also a role for 

public health to play by articulating the health implications of climate change 

mitigation options, both by highlighting co-benefits to health of certain options 

and by identifying potential negative health outcomes of other possible mitigation 

strategies.   

Climate Change is a Public Health Concern 

Over the next few decades in the United States, climate change is likely to have 

a significant impact on health.  The anticipated health impacts of climate change 

have been well-reviewed and articulated by the Intergovernmental Panel on 

Climate Change1 and by the U.S. Climate Change Science Program through 

__________________________________________________________________________________ 
Climate Change and Public Health April 2008   

1 Intergovernmental Panel on Climate Change, 2007. Climate Change 2007: Impacts, Adaptation
and Vulnerability.  Contribution of Working Group II to the Fourth Assessment Report of the 
Intergovernmental Panel on Climate Change, M.L. Parry, O.F. Canziani, P.P. Palutikof, P.J. van 
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their Synthesis and Assessment Products2.  While knowledge of the potential 

public health impacts of climate change will advance in the coming years and 

decades, the following are current best estimates of major anticipated health 

outcomes: 

• Direct effects of heat,  

• Health effects related to extreme weather events,  

• Air pollution-related health effects,  

• Water- and food-borne infectious diseases,  

• Vector-borne and zoonotic diseases, and  

• Other pathogens sensitive to weather conditions.  

 

The United States is a developed country with a variety of climates.  Because of 

its well-developed health infrastructure, and the greater involvement of 

government and nongovernmental agencies in disaster planning and response, 

the health effects from climate change are expected to be less significant than in 

the developing world.  Nevertheless, Americans may experience difficult 

challenges, and different regions of the country may experience these challenges 

at varying degrees. 

 

Heat Stress and Direct Thermal Injury 

__________________________________________________________________________________ 
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der Linden and C.E. Hanson, Eds., Cambridge University Press, Cambridge, UK, 7-22. Available 
at: http://www.ipcc.ch/ipccreports/assessments-reports.htm.  
2 U.S. Climate Change Science Program. Public Review Draft of Synthesis and Assessment 
Product 4.6. Executive Summary. Analyses of the Effects of Global Change on Human Health 
and Welfare and Human Systems. Available at: http://www.climatescience.gov/Library/sap/sap4-
6/public-review-draft/default.htm 
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With climate change, the United States would expect to see an increase in the 

severity, duration, and frequency of extreme heat waves.  Heat causes a range 

of health effects, from mild (heat cramps, heat exhaustion) to severe (such as 

heat stroke, which can be fatal).  Certain populations are especially vulnerable to 

these health effects, including the elderly, those with certain underlying medical 

conditions, those who are socially isolated, and those without air conditioning.  

Midwestern and northeastern cities are at greatest risk, as heat-related illness 

and death appear to be related to exposure to temperatures much hotter than 

those to which the population is accustomed.3 

 

Extreme Weather Events  

Scientific evidence suggests climate change will likely modify extreme weather 

events, such as floods, droughts, and heavy precipitation.  In addition, some 

evidence suggests hurricanes could become more intense.  The health effects of 

extreme weather events range from loss of life and acute trauma to indirect 

effects such as loss of home, large-scale population displacement and 

subsequent mental health effects, damage to sanitation infrastructure (drinking 

water and sewage systems), interruption of food production, and damage to the 

health-care infrastructure. Displacement of individuals often results in disruption 

of health care, of particular concern for those with underlying chronic diseases.   

Future climate projections also show likely increases in the frequency of heavy 

rainfall events, posing an increased risk of flooding.   Climate change models 
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temperature-related morbidity and mortality in the United States.  Environ Health Perspect 109 
(suppl 2), 185-189 (2001) 
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also suggest some areas of the United States may have less rainfall leading to 

severe drought, reducing availability and quality of water. 

 

Air Pollution-Related Health Effects 

Climate changes will likely affect air quality by modifying local weather patterns 

and pollutant concentrations, affecting natural sources of air pollution, and 

promoting the formation of secondary pollutants.  Studies show that higher 

surface temperatures, especially in urban areas, encourage the formation of 

ground-level ozone.  Ozone can irritate the respiratory system, reduce lung 

function, aggravate asthma, and inflame and damage cells that line the lungs.  In 

addition, it may cause permanent lung damage and aggravate chronic lung 

diseases.  

 

Water- and Food-borne Infectious Diseases 

Altered weather patterns resulting from climate change could affect the 

distribution and incidence of food- and water-borne diseases.  Changes in 

precipitation, temperature, humidity, and water salinity have been shown to affect 

the quality of water used for drinking, recreation, and commercial use.  For 

example, outbreaks of Vibrio bacteria infections following the consumption of 

seafood and shellfish have been associated with increases in temperatures.  

Heavy rainfall has also been implicated as a contributing factor in the overloading 

and contamination of drinking water treatment systems, leading to illness from 

organisms such as Cryptosporidium and Giardia.  Storm water runoff from heavy 

precipitation events can also increase fecal bacterial counts in coastal waters as 
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well as nutrient load, which, coupled with increased sea-surface temperature, 

can lead to increases in the frequency and range of harmful algal blooms (red 

tides) and potent marine biotoxins such as ciguatera fish poisoning. 

 

Vector-borne and Zoonotic Diseases 

Vector-borne and zoonotic diseases, such as, Lyme disease, West Nile virus, 

malaria, plague, hantavirus pulmonary syndrome, and dengue fever have been 

shown to have a distinct seasonal pattern, and in some instances their frequency 

has been shown to be weather sensitive.  Because of the sensitivities of the 

vectors and animal hosts of these diseases to climactic factors, climate change-

driven ecological changes, such as variations in rainfall and temperature, could 

significantly alter the range, seasonality, and human incidence of many zoonotic 

and vector-borne diseases.  More study is required to fully understand all the 

implications of ecological variables necessary to predict climate change effects 

on vector-borne and zoonotic diseases.  Moderating factors such as housing 

quality, land-use patterns, and vector control programs make it unlikely that 

climate change will have a major impact on tropical diseases such as malaria 

and dengue fever in the United States.  However, climate change could facilitate 

the establishment of new vector-borne diseases imported into the United States, 

or alter the geographic ranges of some of these diseases that already exist in the 

country.  

 

Climate Change Vulnerability 

__________________________________________________________________________________ 
Climate Change and Public Health                      April 2008   
House Select Committee on Energy Dependence and Global Warming                                      Page 6 

Exhibit C   8

Case 6:15-cv-01517-TC    Document 259-1    Filed 06/28/18    Page 42 of 51



   
The effects of climate change will likely vary by geographic area and 

demographic group.  With respect to geographic vulnerability, urban centers in 

the west, southwest, mid-Atlantic, and northeast regions of the United States are 

expected to experience the largest increases in average temperatures; these 

areas also may bear the brunt of increases in ground-level ozone and associated 

airborne pollutants.4  Populations in midwestern and northeastern cities are 

expected to experience more heat-related illnesses as heat waves increase in 

frequency, severity, and duration.  Different rates of coastal erosion, wetlands 

destruction, and topography are expected to result in dramatically different 

regional effects of sea level rise.  Distribution of animal hosts and vectors may 

change; in many cases, ranges could extend northward and increase in 

elevation.  The West coast of the United States is expected to experience 

significant strains on water supplies as regional precipitation declines and 

mountain snow packs are depleted.   

 

Some demographic groups are more vulnerable to the health effects of climate 

change than others.  Children are at greater risk of worsening asthma, allergies, 

and certain infectious diseases.  Those with underlying diseases and the elderly 

are at higher risk for health effects due to heat waves, extreme weather events, 

and exacerbations of chronic disease.  In addition, people of lower 

socioeconomic status are particularly vulnerable to extreme weather events.  The 

health effects of climate change on a given community will depend not only on a 

__________________________________________________________________________________ 
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4 Bernard SM, et al. The potential impacts of climate variability and change on air pollution-
related health effects in the United States.  Environ Health Perspect. 2001 May; 109 Suppl 2:100-
209. 
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community’s exposures and demographics, but also on how these characteristics 

intersect.  For example, heat waves are both more likely to occur in urban areas 

and more likely to affect certain populations: the home-bound, elderly, poor, 

minority and migrant populations, and populations that live in areas with less 

green space and with fewer centrally air-conditioned buildings.     

Given the differential burden of climate change health effects on certain 

populations, public health preparedness must include assessments to identify the 

most vulnerable populations and anticipate their risks.  At the same time, health 

communication targeting these vulnerable populations must be devised and 

tested, and early warning systems focused on vulnerable communities should be 

developed.  With adequate notice and a vigorous response, adverse health 

effects from climate change may be reduced. 

CDC’s Current Public Health Preparedness for Climate Change 

Climate change is anticipated to have a broad range of impacts on the health of 

Americans and the nation’s public health infrastructure.  As the nation’s public 

health agency, CDC is uniquely poised to lead efforts to anticipate and respond 

to the health effects of climate change.  In preparing for climate change, CDC 

works closely with a broad array of partners including other Federal Agencies 

(such as the Environmental Protection Agency, National Aeronautics and Space 

Administration, National Academy of Sciences, United States Department of 

Agriculture, Food and Drug Administration, National Institutes of Health) through 

the U.S. Climate Change Science Program; state and local organizations (such 
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as the National Association of County and City Health Officials, Association of 

State and Territorial Health Officials, and state and local veterinary officials); 

faith-based organizations; and many other organizations and agencies.   

Preparedness for the health consequences of climate change aligns with 

traditional public health contributions, and – like preparedness for terrorism and 

pandemic influenza – reinforces the importance of a strong public health 

infrastructure.  CDC’s expertise and programs in the following areas provide a 

strong platform:    

• Surveillance of Water-borne, Food-borne, Vector-borne, and Zoonotic

Diseases:  CDC has a long history of surveillance of infectious, zoonotic, and

vector-borne diseases.  Preparing for climate change will involve working

closely with state and local partners to document whether potential changes

in climate have an impact on infectious and other diseases and to use this

information to help protect Americans from the potential change in a variety of

water-borne, food-borne, vector-borne, and zoonotic diseases.  Among the

tracking systems CDC has developed for these diseases is ArboNet, the

national arthropod-borne viral disease tracking system.  Currently, this system

supports nationwide West Nile virus surveillance that links all 50 states and

four large metropolitan areas to a central database that records and maps

cases in humans and animals and would detect real-time changes in

distribution and prevalence of arthropod-borne viral diseases.  CDC also

supports the major foodborne surveillance and investigative networks of

FoodNet PulseNet, and OutbreakNet that rapidly identify and provide detailed

data on cases of foodborne illnesses, the organisms that cause them, and the
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foods that are the sources of infection.  Altered weather patterns resulting 

from climate change may affect the distribution and incidence of food- and 

water-borne diseases, and these changes can be identified and tracked 

through PulseNet, the Electronic Foodborne Disease Outbreak Reporting 

System (eFORS) and the Waterborne Disease Outbreak Surveillance System 

(WBDOSS) 

• Environmental Public Health Tracking: CDC is pioneering new ways to 

understand the impacts of environmental hazards on people’s health.  CDC’s 

Environmental Public Health Tracking Program has funded several states to 

build a health surveillance system that integrates environmental exposures 

and human health outcomes.  The Tracking Network will contain critical data 

on environmental trends and on the incidence, trends, and potential 

outbreaks of diseases, including those affected by climate change.  

• Geographic Information Systems (GIS): CDC has applied GIS technology in 

unique ways to a variety of public health issues.  It has been used in data 

collection, mapping, and communication to respond to issues as wide-ranging 

and varied as the World Trade Center collapse, avian flu, SARS, Rift Valley 

fever, and plague. GIS allows CDC to overlay public health disease data with 

enviro-climatic datasets such as temperature and precipitation information to 

determine if associations exist.  In addition, GIS technology was used to map 

issues of importance during the CDC response to Hurricane Katrina.  This 

technology represents an additional tool for the public health response to 

climate change.  
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• Modeling: Projections of future climate change can be used as inputs into 

models that assess the impact of climate change on public health.  For 

example, CDC has conducted heat wave modeling for the city of Philadelphia 

to predict the most vulnerable populations at risk for hyperthermia. CDC has 

also worked with others to model the potential impacts of climate change on 

the distribution of plague and tularemia in the United States.  

• Preparedness Planning:  The principles that guide us to prepare for terrorism 

and pandemic influenza also apply to preparedness for the health impacts of 

climate change.  For example, CDC scientists have developed tools for local 

emergency planners and decision-makers to use in preparing for and 

responding to the threats posed by heat waves in urban areas.  With other 

Federal partners, CDC helped develop an Excessive Heat Events Guidebook, 

which provides a comprehensive set of guiding principles and a menu of 

options for cities and localities to use in developing Heat Response Plans.  

These plans clearly define specific roles and responsibilities of government 

and non-governmental organizations during heat waves.  They identify local 

populations at increased high risk for heat-related illness and death and 

define which strategies will be used to reach them during heat emergencies.  

• Training and Education of Public Health Professionals:  Preparing for the 

health consequences of climate change requires that professionals have the 

skills required to conceptualize the impending threats, integrate a wide variety 

of public health and other data in surveillance activities, work closely with 

other agencies and sectors, and provide effective health communication for 

vulnerable populations.  CDC is holding a series of workshops to explore key 
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dimensions of climate change and public health, including drinking water, 

heat waves, health communication, and vulnerable populations.  In addition, 

CDC recently published an article outlining the public health approach to 

climate change to guide public health professionals in prevention and 

preparedness. 

• Health Protection Research: CDC can also promote research to further public

health preparedness for climate change.  This includes predictive research to

model potential impacts of climate change on health outcomes, epidemiologic

research to identify modifiable risk factors, and intervention research to

determine the most effective public health practices.  For example, CDC has

conducted research to model the impact of the urban environment on

temperature-related morbidity and mortality.  The Agency has also conducted

epidemiologic research on the relationship between rainfall and other

climactic factors on Hantavirus pulmonary syndrome and plague.  Finally,

intervention research will help us focus public health action on the most

appropriate target audiences.

• Communication: CDC has expertise in communicating health and risk

information to the general public, and has deployed this expertise in areas as

diverse as smoking, HIV infection, and cancer screening.  Effective

communication can alert the public to health risks associated with climate

change and encourage constructive protective behaviors.

While CDC can conduct targeted research or offer technical support and 

expertise in these and other activities to states, local governments, tribes, and 
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territories be carried out at the state and local level and through other public 

health partners.  For example, CDC can support climate change preparedness 

activities conducted by state and local public health agencies and climate change 

and health research in universities, approaches currently used by CDC to 

address a variety of other health challenges. 

  

Advancing Public Health Prevention and Preparedness for Climate Change 
 
In addition to leveraging existing programs across the agency, CDC has 

identified the following opportunities for advancing public health prevention and 

preparedness for climate change: 

1) Improve surveillance systems for food-borne, water-borne, vector-borne, 

zoonotic, and other diseases in cooperation with state and local partners to have 

a better understanding of the impact of climate change on public health, and to 

potentially develop models and early warning systems to improve health 

outcomes.  

2) Building research capacity within the Agency:  CDC could convene staff 

experienced in epidemiology, infectious disease ecology, disaster preparedness, 

modeling and forecasting, climatology/earth science, and communication.  This 

group could support internal research on the links between climate change and 

public health outcomes.  Enhanced capacity within the agency would position 

CDC to serve as a trusted resource for decision makers and the public, a role we 

currently provide for public health issues such as vaccinations for foreign travel. 
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3) Supporting academic capacity to research linkages between climate change 

and public health:  This capacity would include research in such areas as 

forecasting and modeling anticipated health effects, vector-borne and zoonotic 

diseases, food-and water-borne diseases, vulnerable populations, and heat 

waves. 

4) Providing research-based communication and technical assistance on the 

health effects of climate change and best approaches to preparedness:  

Important audiences for outreach include health professionals, state and local 

health departments, university environmental studies departments, science 

teachers, federal, state and local officials, community groups, faith-based 

organizations, industry, and the public. 

 

Conclusion 

An effective public health response to climate change can prevent injuries, 

illnesses, and death while enhancing overall public health preparedness.  

Protecting Americans from adverse health effects of climate change directly 

correlates to CDC’s four overarching Health Protection Goals of Healthy People 

in Every Stage of Life, Healthy People in Healthy Places, People Prepared for 

Emerging Health Threats, and Healthy People in a Healthy World.   

 

While we still need more emphasis on public health preparedness for climate 

change, many of our existing programs and scientific expertise provide a solid 

foundation to move forward.  The activities needed to protect overall public health 

and to protect Americans from adverse health effects of climate change are 
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mutually beneficial. CDC also has a role in examining the health implications of 

various mitigation efforts aimed at slowing, stabilizing, or reversing climate 

change by reducing greenhouse gas emissions.  While these solutions will occur 

mainly in sectors other than health, such as energy, transportation, and 

architecture, the health sciences can contribute useful information regarding the 

choice of safe, healthful technologies.    

Thank you again for the opportunity to provide this testimony on the potential 

health effects of global climate change and for your continued support of CDC’s 

essential public health work. 
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