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Healthy Solutions for 
the Climate Crisis

Combatting climate change is the biggest public 
health opportunity of this century
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1. recognize that climate change harms child health and how 
mitigating climate change improves it.

2. appreciate how climate change makes our job’s harder to do as 
it causes more frequent and widespread power outages, medical 
supply shortages, and impairs access to care. 

3. be motivated to act in the vital role that pediatricians have in 
communicating the health effects of climate change.

Learning Objectives
At the conclusion of the session, participants should:
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Temperatures are rising

FUO?
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Svante Arrhenius

Greenhouse gases are
causing most of the warming*

* we’ve known this since at least 1896
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You are seeing a 16yo F who presents with 
nightmares that wake her from sleep. She is having 
difficulty going to school because going there tends 
to provoke flashbacks to the nightmares. Her 
nightmares involve her house getting burned down. 

What is your differential diagnosis?
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Homes leveled by the Camp Fire line a development Paradise, Calif., Nov. 17, 2018.Noah Berger/AP

The Camp Fire
November 8 - 25, 2018

~14,000 homes destroyed
86 deaths

Credit: California National Guard/Creative Commons License
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The Feather River Hospital burns down during the Camp Fire 
in Paradise, California, on Nov. 8, 2018. 
Josh Edelson/AFP/Getty Images
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In the West, forest fires burn more acres 
in a world warmed by climate change

PNAS October 18, 2016 113 (42) 11770-11775
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P hoto : M arcstokes79 /Instagram /C C  L icense
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November 9, 2018

Smoke exposure equivalent to 15-20 cigarettes a day Credit: USGS/NASA MODIS
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Smoke is bad for your health

acrolein

benzene/PAHs

formaldehyde

PM2.5

Leukemia/lymphoma
Anxiety/depression

ADHD

NOx

oxides of nitrogen
Asthma (causal)

Respiratory infections
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Health effects of PM exposure
Definitive Probable Possible

Premature mortality Type 2 DM Autism

Cardiovascular events 
(stroke, MI) Alzheimers Preterm birth

Hypertension LBW
Hypertension in 

offspring of exposed 
womenRespiratory and 

ear infections

Asthma 

Lung cancer
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CAN WILDFIRE SMOKE MAKE YOU SICK?
PLUMES FROM WORST WILDFIRE IN CALIFORNIA HISTORY REACH MASSACHUSETTS
BY ARISTOS GEORGIOU ON 11/12/18 AT 12:49 PM
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Smoke from western Canadian wildfires reaches New England

Updated: 10:25 AM EDT Jul 10, 2019

Jul 10, 2019
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Days added to annual wildfire season
with unmitigated climate change
2071-2100 vs 1981-2010
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Change in county-level fire tolerances from the early 1980s to 2015
10 most prevalent tree genera

Forest ecology and management 433 (2019): 176-183.

Maple
Ash

Hickory
Birch

Tupelo
Pine

Poplar/Aspen
Oak

Cherry/Fruit
Elm
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It’s February 2018 and you are working an 
urgent care shift in an emergency 
department. 

A mother brings her 4 month old infant to 
triage stating that he’s had a week of 
vomiting and diarrhea. He appears severely 
dehydrated. His fontanelle is sunken, his 
mucous membranes are tacky and he 
appears listless. T 36.4 HR 190 BP 60/40 
RR 40.

What is your next step in management?
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https://www.newsweek.com/authors/aristos-georgiou
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Hurricane Maria
Landfall 9/20/17
Category 4
155 mph winds
Up to 20” rain in < 2days
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Biotech & pharma (49 plants > 100 drugs)

Ag bio

Medical device (~70 plants, >1k device types)

Jayjuya

Data on location of factories from Pridco

Puerto Rico Biomedical Manufacture and Maria
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Hospitals in the US mainland are facing shortages of IV fluids and 
medicine because of Hurricane Maria's damage to Puerto 
Rico. Credit: Paulo Whitaker/Reuters

Hurricane Maria devastated Puerto Rico. 
Then it caused a ripple effect in mainland hospitals.
PRI's The World, December 06, 2017 
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Hurricane Sandy
8 million people without power

25 26
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Average electric power service interruptions per customer, 2016

Number of instances Total duration (hours)

Loss of cold chain and risks
to medications, vaccines, and supplies
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Locally advanced NSCLC (n=1734)

JAMA. 2019; 322(3):269-271. doi: 10.1001/jama.2019.7657

July 16, 2019
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With climate change, hurricanes are:

Source: Earth System Research Laboratory/The Guardian

The NOAA Accumulated Cyclone Energy (ACE) Index is a measure of total wind energy for basin and landfalling tropical cyclone activity.

In the past 24 years there have been 16 above 
normal hurricane seasons, the worst on record

1900 1910 1920 1930 1939

194019501960196019701979

1980 1990 2000 2010 2018

1915 was above normal1902 was below 
normal total ACE 1908 was a 

normal season

getting stronger
lasting longer
intensifying faster
slowing down
less frequent
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~400k left between Oct & Feb
~150k went to Florida

Source: Teralytics/Citylab

Population movement after Hurricane Maria

~2000 children entered MA schools by December
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MAINE POPULATION 
OUTLOOK 2016 to 2026 

DECEMBER 2018 
Maine State Economist

Department of Administrative and Financial Services 
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Mean storm track of tropical cyclones

Pre-industrial hurricane paths Hurricane paths shift post 1870

Scientific Reports volume 6, Article number: 37522 (2016)
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You are seeing an 8 year old boy with autism and 
longstanding history of aggression for which he takes 
several medications including quetiapine and cogentin. 
Last week, his psychiatrist increased his quetiapine 
dose as his behaviors escalated. 

His mother has brought him to see you for an urgent 
care visit because he’s been acting confused after he 
came home from playing outside for a few hours. He 
has complained of headache and nausea.

T 40.1 HR 130 BP 102/60 RR 22. He appears flush. 
His skin is diffusely red and dry. When asked what he 
was doing outside he said he had a great time dancing 
with wildcats.

What is your diagnosis?
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Shifting summer temperatures across the northern hemisphere 1951-2015

Source: Columbia University Earth Institute. Data via Makiko Sato and James Hansen. Based on: Hansen et al., 2012 (and discussion); 2016 update.
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RadiationConvection

Conduction Evaporation

Ways to dissipate heat

When ambient temperature exceeds body temperature, 
sweating works best

e.g., sitting on an ice cube

e.g., a fan blowing on your face

via sweating

via vasodilation
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Proportion of population affected

Severity of effect

Mild symptoms, discomfort
(e.g., heat fatigue, heat cramps, rashes)

Heat stroke

Worsening of existing disease
(e.g., heart failure, diabetes)

Death

Health effects associated with extreme heat

asthma, mental health
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Health effects associated with extreme heat

15% decreased dose
60°C (car trunk) vs 4°C

Am J Health-Syst Pharm—Vol 62 Nov 1, 2005 2

Increased “unsafe” behaviors in workers
~30% more @ 23°C vs 35°C

Journal of Safety Research, Vol. 14, pp. 105-114, 1983 

Suicide rate 1 to 37% times higher per 1˚C warming
Public Health. DOI: 10.1016/j.puhe.2018.06.008

Medications Job performance?

Mental health
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Changes in extreme and average heat by mid century with 
business as usual greenhouse gas emissions

US Global Change Research Program usgcrp.gov
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http://www.columbia.edu/~mhs119/PerceptionsAndDice/
http://www.pnas.org/content/109/37/E2415.full
http://www.columbia.edu/~jeh1/mailings/2012/20120811_DiceDataDiscussion.pdf
http://csas.ei.columbia.edu/2016/01/19/global-temperature-in-2015/
http://usgcrp.gov
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What causes antibiotic resistance?

39

Nature Climate Change volume 8, pages 510–514 (2018)

Which map shows minimum temperature and which shows antibiotic resistance rates?
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Nature Climate Change volume 8, pages 510–514 (2018)

↑10°C → increased resistance

Escherichia coli               4.2%
Klebsiella pneumoniae 2.2%
Staphylococcus aureus   2.7%

Which map shows minimum temperature and which shows antibiotic resistance rates?

223 different facilities across in 41 states. 22.8 million diagnostic tests representing 1.6 million bacterial strains
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Pathways from greenhouse gas emissions to health outcomes
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You are seeing a 12 year old M with a history of ADHD and 
depression, BMI of 32 with insulin resistance, and moderate 
persistent asthma. He presents for a well-child check-up. He 
takes methylphenidate, sertraline, montelukast, and 
fulticasone/salmeterol.

He reports that he has been short of breath several times a 
week and has been having difficulty walking more than a flight 
of stairs. He also says he avoids going outside.

He reports getting teased at school because of his weight and 
he is feeling increasingly down and has had passive suicidal 
thoughts.

What can we do to improve the health of this child?
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Make his neighborhood cool (or green)
Providence, RI
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RR compared to highest decile of green space, adjustment for urbanization, socioeconomic factors, parental history of mental illness, and parental age

5188–5193 | PNAS | March 12, 2019 | vol. 116 | no. 11 

Greenspace assessed birth to 10yo via normalized difference vegetation index @ 30m 
943,000+ 10 year olds

It’s easier being (around) green

55% fewer mental health problems

45 46
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Between 2000-2016 green certified buildings:
saved $6.7 billion in energy costs

30MT CO2

hundreds of deaths
~11,000 asthma attacks
~16,000 lost days of school

and prevented

Journal of Exposure Science & Environmental Epidemiology. 28,;307–318 (2018)

We can build green

40
% 

Energy used in 
buildings
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Give him access to affordable & reliable public 
transportation, increase safety and convenience of 
active transportation and electrify motor vehicles
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Lancet Diabetes-Endocrinol 2016; 4: 420–35 
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Increase his consumption of affordable fruits & vegetables 
and decrease consumption of processed foods
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Accelerate adoption of clean, renewable energy

• LCOE

53
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News flash: renewables are cheaper than fossils

Wind

Utility Scale Solar

Coal

Gas
Combined Cycle

Nuclear

Mean LCOE $/MWh

Most expensive

Least expensive

Lazard
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A. Less children with asthma & 
fewer asthma exacerbations 
(ozone/PM)

B. Fewer cases of AOM &
fewer respiratory infections (PM)

C. Less HTN, including in offspring of exposed women.
D. Fewer premature births and LBW (PM)
E. Less neurodevelopment disorders,

including ADHD (PAHs) 
F. All of the above

Burning less fossil fuels means:
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Air pollution is not an equal opportunity killer

PNAS March 26, 2019 116 (13) 6001-6006

56% inequity 63% inequity

Climate actions promote health equity
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We cannot leave anyone behind

In small towns across the nation, the death of a coal plant leaves an unmistakable void
By Brady Dennis and Steven Mufson

March 28, 2019

The shuttered Killen Station and J.M. Stuart Station power plants in Manchester, Ohio (Luke Sharrett/For The Washington Post).
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Get our own house in order
Healthcare accounts for ~10% of all greenhouse gas emissions in the U.S.
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Who do American’s trust to communicate information on climate and health?
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