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1. The centrality of environmental health in coming decades
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https://news.yahoo.com/era-global-boiling-begun-un-193211086.html
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Extreme Heat U.S. Heat Tracker ~ Global Heat Tracker ~ How to Stay Safe  Heat Waves, Explained

Heat Singes the Mind, Not Just the
Body

Hot weather can destabilize mood, exacerbate mental health
disorders and complicate drug treatment. Climate change itself
is a stressor, scientists say.
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An unhoused person trying to stay cool during a heat wave in Phoenix last month,
where temperatures remained above 110 degrees Fahrenheit for a record 31
consecutive days. Patrick T. Fallon/Agence France-Presse — Getty Images
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How Extreme Heat Causes Cascading
Crises

Power grids and hospitals can be overwhelmed, but there are

fixes.
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Multiday blackouts amid extreme heat could send almost half the population of
Phoenix to the emergency room, researchers concluded. Caitlin O'Hara for The New
York Times


https://www.nytimes.com/2023/08/10/health/heat-mental-health.html
https://www.nytimes.com/2023/05/26/climate/extreme-heat-hospitals.html

Wildfire acres burned in the United States

Number of acres of wildfire burned in a given year in the United States. This is shown from 1983 onwards, when
consistent reporting began.
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3. The social determinants of environmental health
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Risk to socially vulnerable groups with 2°C of global warming, as compared to reference group.

Low [
Income | Minorities are 41% more likely than
non-minorities to currently live in
. ] areas with the highest projected
_ increases in traffic delays from
high-tide flooding associated with
_ 50 cm of global sea level rise.
I
Minority ]
T
No High
Schoogl Those with no high school diploma
Diploma are 3% less likely than those with a
high school diploma to currently
live in areas with the highest
projected extreme temperature
mortality impacts with 2°C of
global warming.
]

AIR QUALITY AND HEALTH* /ﬂ COASTAL FLOODING AND TRAFFIC
New asthma diagnoses in children Traffic delays from high-tide flooding.
due to particulate air pollution.

EXTREME TEMPERATURE AND HEALTH

Deaths due to extreme temperatures.

COASTAL FLOODING AND PROPERTY
Property inundation due to sea level rise.

Q0 O

EXTREME TEMPERATURE AND LABOR INLAND FLOODING AND PROPERTY
Lost labor hours for weather-exposed workers. Property damage or loss due to inland
flooding.

*Impacts not estimated for 65 and Older.


https://www.epa.gov/cira/social-vulnerability-report
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Share of workers in occupations at increased risk for climate-

related health impacts across income level

200%-399% FPL
400% FPL or higher



https://www.kff.org/racial-equity-and-health-policy/issue-brief/climate-related-health-risks-among-workers-who-is-at-increased-risk/
https://www.kff.org/racial-equity-and-health-policy/issue-brief/climate-related-health-risks-among-workers-who-is-at-increased-risk/

Neighborhood tree-cover across income level
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https://www.washingtonpost.com/local/environmentalists-face-challenges-trying-to-plant-in-less-green-neighborhoods/2013/04/25/21294968-ad27-11e2-a198-99893f10d6dd_story.html
https://www.washingtonpost.com/local/environmentalists-face-challenges-trying-to-plant-in-less-green-neighborhoods/2013/04/25/21294968-ad27-11e2-a198-99893f10d6dd_story.html
https://www.europenowjournal.org/2021/05/10/urban-green-spaces-combining-goals-for-sustainability-and-placemaking/
https://www.europenowjournal.org/2021/05/10/urban-green-spaces-combining-goals-for-sustainability-and-placemaking/

People of color are more likely than white people to live in an
area that is nature deprived

Percent of people living in a nature-deprived area by census tract demographics in the United States,
2017
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https://www.americanprogress.org/article/the-nature-gap/

POLLUTION EXPOSURE BY POPULATION (2003-2015)
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Exposure to forever chemicals in water supply

Community Water System (CWS) Watersheds in 18 states
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Select Impacts of Being Displaced By Natural Disaster in 2023 By Race/Ethnicity
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https://www.forbes.com/sites/christianweller/2023/08/17/climate-change-worsens-natural-disasters-alongside-racial

Differential exposure to lead

Black children are more likely to have higher blood lead levels
Share of children ages 1to 5 with blood lead levels below and above 2 ug/dL by race and ethnicity, 2011-2014
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https://www.publichealthpost.org/databyte/racial-gaps-in-childrens-lead-levels/

Share of workers in occupations at increased risk for

climate-related health impacts by educational attainment

High school or equivalent*
Some college or associate's degree*
Bachelor's degree or higher



https://www.kff.org/racial-equity-and-health-policy/issue-brief/climate-related-health-risks-among-workers-who-is-at-increased-risk/
https://www.kff.org/racial-equity-and-health-policy/issue-brief/climate-related-health-risks-among-workers-who-is-at-increased-risk/

Grueling heat takes toll on outside
workers' physical and mental health

A Marina E. Franco (Noticias Telemundo for Axios)

Forcing people to work in deadly heat is
mostly legal in the U.S.

As the planet records some of its highest average temperatures, workers have barely any legal protections from extreme
heat

By Jacob Bogage and Eli Tan
July 14, 2023 at 7:00 a.m. EDT



https://www.washingtonpost.com/business/2023/07/14/heat-workers-osha-protections/
https://www.axios.com/2023/08/15/heat-wave-outside-workers-mental-health
https://www.axios.com/2023/08/15/heat-wave-outside-workers-mental-health

Workers in natural resources, mining, and construction were most likely to
experience an environmental-related heat injury.

Incidence rates for heat-related injuries and illnesses involving days away from work per 10,000 full-
time employees, by industry, 2020
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https://usafacts.org/articles/how-dangerous-is-extreme-heat-for-americas-workers/

Incidence (cases per 100,000 people)

Occupational environmental exposures

Reported Cases of Lyme Disease in the United States, 1991-2014
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https://www.epa.gov/climate-indicators/climate-change-indicators-lyme-disease
https://www.washingtonpost.com/climate-environment/2023/06/08/workers-outside-hazardous-air-quality-wildfire-smoke/
https://www.washingtonpost.com/climate-environment/2023/06/08/workers-outside-hazardous-air-quality-wildfire-smoke/
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Urban health risks
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Temperature varies with land use
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https://www.climatecentral.org/climate-matters/urban-heat-islands-2023

FIGURE 4
Black and Latino or Hispanic households are more likely to lack
AC

Racial disparities in percent of households with no AC for selected metro areas
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https://www.brookings.edu/articles/as-extreme-heat-grips-the-globe-access-to-air-conditioning-is-an-urgent-public-health-issue/
https://www.brookings.edu/articles/as-extreme-heat-grips-the-globe-access-to-air-conditioning-is-an-urgent-public-health-issue/

Disparate impact of urban heat islands
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https://eos.org/articles/the-inequality-of-heat-stress
https://eos.org/articles/the-inequality-of-heat-stress
https://eos.org/articles/the-inequality-of-heat-stress

Redlining means 45 million Americans
are breathing dirtier air, 50 years after it
ended

Boyle Heights, a heavily Latino area in Los Angeles singled out for its ‘detrimental racial elements,’ has one of the
highest pollution scores in California

g By Darryl Fears

March 9, 2022 at 8:00 a.m. EST
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https://www.washingtonpost.com/climate-environment/2022/03/09/redlining-pollution-environmental-justice/
https://www.washingtonpost.com/climate-environment/2022/03/09/redlining-pollution-environmental-justice/
https://www.nytimes.com/2021/04/28/climate/air-pollution-minorities.html
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https://www.healthline.com/health-news/loud-noises-bad-for-your-health

66

Health equity is...the allocation of resources according to

need, in a way that preventable differences in health

99

outcomes are minimized, and access is fair.


https://doi.org/10.1016/0167-6296(93)90004-X
https://doi.org/10.1016/0167-6296(93)90004-X



https://www.thelancet.com/journals/laninf/article/PIIS1473-3099%2810%2970223-1/fulltext

Disparities in climate-change related health outcomes

Number of studies finding evidence of racial/ethnic
disparity by primary climate-related exposure
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Other
Hurricane, flood

Temperature

Number of studies per
state. Note that several
studies took place in
more than one state.
For example, one
study examined
wildfires in the entire
Western US.

Bold boundary
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least one study
considered a

child health
outcome. *

Climate-related exposures
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Fig.1 Summary of evidence of climate-related health impacts in racially marginalized communities



FIGURE 3.

Climate Change Effect on per Capita GDP in 2100 by Country

Percent change in
per capita GDP in 2100
[ Lessthan-50 percent
[0 -49to0percent
[ Greaterthan 1 percent
8 NA

Source: Burke, Hsiang, and Miguel (2015); authors’ calculations.

THE
Note: Country-level estimates for GDP per capita in 2100. Figure assumes RCP 8.5, which corresponds to roughly 3.2°C to 5.4°C of warming. GDP loss HAMILTON
is associated with the warming from a baseline of 1980-2010 average temperatures. As explained in Burke, Hsiang, and Miguel (2015), estimates include PROTHCY Stanford |
growth-rate effects over the period through 2100. BROOKINGS

Institute for Economic
Policy Research (SIEPR)


https://www.brookings.edu/articles/ten-facts-about-the-economics-of-climate-change-and-climate-policy

4. How can we think of the social drivers of health?






Understanding associations
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Figure 1 Relation between water quality and cardiovascular mortality in
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But what if the exposure is ubiquitous?
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5. Why we cannot ignore the structural factors that shape health



Let us assume two things cause disease: genes and

environments



In this example, genetic influence is going to stay the

same, but | will vary environmental influence
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Why?



When causes happen together (e.g., gene and environment),
what determines how much one of these causes matter is the

other factor



Which of course means that we simply cannot ignore the
environment within which populations live and within which

health happens



66 Genetic variants detected by GWAS typically explain only

a fraction of the total family- or twin-based heritability.

9






6. What does this mean for interventions?
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Prevalence

Risk experience




|dentity those who are high risk

Prevalence

Risk experience



Then decrease their risk

Prevalence

Risk experience

Rose G. The strategy of preventive medicine. Oxford: Oxford University Press; 1992.









An alternate, population health, strategy

Prevalence

Risk experience



Shifts the entire risk distribution

Prevalence

Risk experience



The population health strategy
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The population health strategy
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The population health strategy
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/. Two concluding thoughts









66 1o effectively prepare to face this public health crisis, health care
practitioners and policy makers must commit to addressing the social

determinants of health and mental health. 99
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Initially it seems silly, then it seems controversial, then

it seems progressive, then it seems obvious.

James Colgrove



SANDRO
GALEA

WITHIN

A LIBERAL
PUBLIC HEALTH
FOR AN
ILLIBERAL TIME

The healthiest
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We aspire to be healthy so that we can live full lives.
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Let's talk about health.

How we think about health is often wrong. In fact, we often do not think
about health at all when we think we are thinking about health. What we
think about is disease. We worry if we have a pain somewhere. We
wonder if we are maybe diabetic. We brood about the possible causes of
a chronic itch. We ask ourselves, “Did | just pull a muscle?” We may
believe this constitutes thinking about health. But it does not. We are, in
fact, thinking about the absence of health. We are thinking about
disease. This mis-think extends to the public conversation. When health
is written about in the media, it is more often than not in writing about
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