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The science is unequivocal: the 
heating of the planet is caused by 
human activities. 
 
Climate impacts are here and 
happening now.  
 
Extreme events are increasingly 
happening at the same 
time (=compound extreme 
events) 
 
A doubling of CO2 concentrations 
compared to pre-industrial levels 
will likely lead to 3°C of warming 
 

Released August 9, 2021

“CODE RED FOR HUMANITY” 

UN Secretary General



2021 NW Heat Dome





Statistically, today’s 1°C average 
warming above pre-industrial 
levels, increased the likelihood 
by 150-fold of having that 
intensity of a regional heat dome.



CLIMATE  
CHANGE

Health effects of  
climate change 

Urban Heat Island Effect 

Air Pollution & 
Aeroallergens 

Vector-borne Diseases 

Water-borne Diseases 

Water resources &  
Food supply 

Mental Health & 
Environmental Refugees

Heat Stress 
Heart attacks 

Respiratory 
diseases: COPD & 
Asthma 

Malaria 
Dengue 
Hantavirus 
Zika 

Cholera 
Cryptosporidiosis 
Campylobacter 
Leptospirosis 

Malnutrition 
Diarrhea 
Toxic Red Tides 

Forced Migration 
Overcrowding 
Human Conflicts 

Temperature Rise 
Sea level Rise 
Hydrologic Extremes

Droughts 
 Floods 
      Fires

Patz, 1998



By 2050, Chicago could see a 
doubling in “Combined 
Sewage Overflow” (CSO) 
events             (Patz  et al. 2008)



Floods pose risks to water contamination...  
but after floods, asthmatics end up in emergency rooms



Warming, CO2 and longer ragweed season

Ziska...Patz... et al.,  
PNAS, 2014

Since 1950s: 
 CO2 increased 27%  
 Wisconsin warmed >1°F 
          (Flux Tower data)



Insect-borne diseases are especially 
sensitive to weather conditions

Aedes aegypti
Image courtesy of Shutterstock

Yellow fever
Dengue fever
Zika virus



El Niño of 2015  
one of the strongest in the recent hisorical 
record, surpassing the 1997-98 event

Data from Dan Vimont, UW-Madison



Vectorial capacity for Zika/Dengue  
Transmission, South America

Camindade et al. PNAS, 2016

In the laboratory, “Zika virus transmission was 
optimized at 29°C... the predicted thermal 
minimum for Zika transmission is 5°C warmer 
than that of dengue.” 

    Tesla et al. 2018 



The United Nations 
Intergovernmental Panel 
on Climate Change (IPCC) 
released this new report 
Oct. 8, 2018

To stabilize at 1.5°C warming, we’ll 
need to: 

Cut emissions from burning fossil fuels 
(& cutting rainforests) by 45% by the 
year 2030, and be net carbon-zero by 
2050.    
That’s SOON !!!



Greta skips school to sit 
outside Swedish Parliament
8-28-2018



But could combating Climate Change 
 be cost-free?

, JAMA, 2014

Public Health Reviews, 2016
, JAMA





Action on climate change: Opportunities for Health
Energy Sector 
Air pollution (from burning fossil fuels):   
          7 million premature deaths/year   (WHO and GBD)

Images courtesy of Shutterstock

Transportation Sector 
Physical inactivity from sedentary lifestyles: 
          3.9 million premature deaths/year         
         (Strain et al. 2020) 

Food Sector  
Energy intensive diets (e.g. red meat) 
 “Universal Healthy Reference Diet” could avert: 
          11 million premature deaths/year 
                                        (EAT-Lancet Commission, 2019)



Pozzer et al. 2020



Map showing estimated mortality rates and PM2.5 
pollution from coal-fired power plants in the U.S.

Prehoda & Pearce, 2017.

>140,000 
premature 

deaths/yr from  
air pollution  
in the U.S.



Cost of cleaner energy: 
< $30/ tCO2 

Benefits of cleaner energy: 
$200*/ tCO2

WHICH NUMBER IS BIGGER???

(* Range: $50 to $380)
For E. Asia, co-benefits are 10 to 70 times greater

West et al. 2013

??



Plummeting cost of solar (300x cheaper over 40 yrs.)

If all subsidies were removed, 
renewables plus batteries 
have become the cheapest 
way to generate electricity. 
    IRENA, 2019 Report





County-level decrease in ambient PM2.5 concentrations from the simultaneous 
removal of PM2.5, SO2, and NOx emissions in six energy-related sectors. 

Mailloux et al. 2022



County-level decrease in 
ambient PM2.5 
concentrations from the 
removal of PM2.5, SO2, 
and NOx emissions in 
each of the six energy-
related sectors. 

Mailloux et al. 2022



Food Sector



Global diet exceeds a 
“universal healthy 
reference diet” 

“More vegetables, fruits, whole grains, 
legumes, nuts, and unsaturated oils, a 
low to moderate amount of seafood 
and poultry...  
No or a low quantity of red meat, 
processed meat, added sugar, 
refined grains, and starchy 
vegetables.” 

Willett et al. EAT-Lancet Commission, 2019



Widespread adoption could  
prevent 10.9 million to 11.6 million deaths annually,  

while substantially  
reducing environmental effects of food production.

Willett et al. EAT-Lancet Commission, 2019



...have obesity rates 20 percent lower, and 
diabetes rates 23 percent lower — 
compared with U.S. cities with the lowest rates 
of walking and cycling.

(Pucher et al. 2010)

Image courtesy of Shutterstock

U.S. cities with highest rates of walking & cycling to work...

Exercise also reduces the risk of: 

 Heart disease 
 Cancer 
 Dementia 
 Depression 

Transportation Sector





Mitigation & Adaptation via Urban Green Space
Depression, stress & anxiety 
reduction      
  Beyer et al. 2014 

Neighborhood social cohesion and 
reductions in crime and violence 



Association between risk of developing any psychiatric disorder and 
childhood green space across urbanization levels. 

Kristine Engemann et al. PNAS 2019;116:11:5188-5193©2019 by National Academy of Sciences



Global Warming’s  
Six Americas: 2016

Global Warming’s 
Six Americas: 2021

Americans are rapidly waking up to the realities of climate change

Courtesy: Ed Maibach



An evidence-based heuristic for  
effective public education campaigns: 

 
 
 
 
 

Maibach (2019) 

IT’S REAL Global warming is happening.

IT’S US Human activity is the main cause.

EXPERTS AGREE More than 99% of the world’s climate experts are 
convinced, based on evidence, that human activity is 
warming the planet. 

IT’S BAD The impacts are serious and affect people—especially 
children, older adults, people with chronic illnesses, and 
member of low-income & communities of color

THERE’S HOPE There are so many actions we can take that will address 
climate change AND improve our health—in equitable 
ways. 

Five key truths about global warming (in 10 words)

Courtesy: Ed Maibach



• 5 million health professionals 
• 17,000 hospitals & health centers

Health Organizations 
Medical Society Consortium  
on Climate and Health 

Global Climate and Health Alliance 

Health Care Without Harm / Global 
Green & Healthy Hospitals 

Medical Students for a Sustainable 
Future (MS4SF) 



The U.S. healthcare system is responsible for 
8.5% of the nation’s carbon emissions and 5% of 

global carbon emissions 
Now endorsed by 
over 600 health 

organizations  
representing over 
46 million health  

professionals



"...the NHS just became the world's first 
health system to commit to delivering a 
net zero health service.  
• 2040 target for net zero direct 

emissions (and an ambition to reduce 
emissions by 80% by 2028) 

• A new Net Zero Hospital Standard for 
the construction of all new hospitals 

• A commitment to deliver the world's first 
zero-emission ambulance 

• Within the decade, only purchase from 
net zero suppliers 



Because nurses and doctors are the top most trusted professionals

Courtesy: Ed Maibach



Global Consortium on Climate and 
Health Education, Columbia University



Conclusion
Family Medicine Departments are 
ideally positioned to lead the 
discourse and train the next 
generation of trusted messengers 
and change-makers to help solve 
the climate crisis ...and our health 
will enormously benefit in the 
process of reaching a clean energy 
economy.

THANK YOU 
patz@wisc.edu  
@jonathanpatz (Twitter) 

Photo from: The World We Want: 
Shaping the Post-2015 Development 
Framework



The Climate Crisis & Our Health

At your table, select one (or two) of the 5 pillars of actionable change 
to focus on:  

1. Advocacy 
2. Clinical Care  
3. Education 
4. Business Operations 
5. Research 



DISCUSSION QUESTIONS 
(5 pillars: advocacy, clinical care, education, business operations, research) 

1. Within this pillar, share or expound on any “promising practices” 
to mitigate climate change. 

1. Which resources or case studies could you use or adapt from our 
collective Climate Change Resource Document? 
(Scan the QR code for quick access) 

a. Can you identify something that is missing? (Please add!) 

1. How might you implement these ideas and resources in your 
department? What could this look like for you?  

ACTION: Write down 3 to 5 action steps or ideas to try in your 
own department to address climate change (in at least one of the 5 
pillars)

The Climate Crisis & Our Health


