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The Role of Medicine 

in Planetary Health



UN

“Triple Planetary 

Crisis”

1. Climate Change

2. Biodiversity Loss

3. Pollution



Climate Change is a top priority for the National Academy of Medicine



“Results: Of the 800 participants 

...Heat-exposed women had a 

doubled risk of miscarriage. 

High occupational heat exposure 

was associated with an 

increased risk of any adverse 

pregnancy and adverse 

outcome at birth in India.”





Mora...Patz, et al. 2022



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



Land use change and 

Infectious Diseases



Deforestation and Malaria: Case study from 

the Peruvian Amazon.

Collaborators:

Amy Vittor, Bob Gilman, Greg Glass, Jim Tielsch, 

Jonathan Patz



Deforestation

Mosquito* Biting 

Rate

Mosquito* Larvae

Malaria Risk and Deforestation in 
the Amazon Forest

Vittor et al...Patz (2006) 

Vittor. et al...Patz

(2009) 

For every 1% of 
deforestation, the incidence 
rate (new cases) of malaria 
increased by 11%

Olson...Patz, 2010* Anopheles darlingi sp.



Bat-borne virus case study: 

Hendra virus and deforestation

Dr. Raina 

Plowright





Courtesy: Phil Landrigan



Patz, et al. 2004

“Unhealthy Landscapes”

In your spare time ... revisit 

this chart.

But for now ask yourselves, 

“Do we focus enough on 

the early ecological 

determinants of disease 

emergence for effective 

prevention?”

In summary



2015



“Planetary health is rooted in understanding 

the interdependencies of human and natural 

systems.” – Rockefeller Foundation 



Planetary Boundaries

9 boundaries within which humanity can continue 

to develop & thrive for generations to come

In other words… 

vital signs 

for the planet



Planetary 

Boundaries

Based on Steffen and Rockstrom

Skin 

cancer

Respiratory & 

cardiovascular 

diseases

Threats to fisheries 

& nutrition
Water scarcity 

and/or contamination

Pharmaceuticals





Coordinating a consortium of over 

472 universities, organizations, 

and government entities from 79+ 

countries committed to 

understanding and addressing the 

impacts of global environmental 

change on human health and 

wellbeing.



“Planetary Health is a rapidly growing 

transdisciplinary field focused on understanding 

and addressing the human health impacts of our 

degradation of Earth’s natural systems. It is also a 

global social movement that calls for deep 

systemic change centering on social justice and 

intergenerational equity.”



Core principles in 

Planetary Health 

education

Faerron Guzmán CA, et al. Lancet 

Planet Health, 2021.





NAM Roadmap for Transformative Action 

to Achieve Health and Equity at Net Zero Emissions

 Roadmap Planning Group: Judith Rodin, Andy Haines, Jonathan Patz, Cathie Woteki
 NAM Staff:   Victor Dzau, Grace Robbins, Liz Finkelman, Kimber Bogard,
 Research Scientists: Jenny Bratburd (UW-Madison) & Sarah Whitmee (London SHTM)
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Health Impacts

Heat-related Disorders

Respiratory Disorders

Vectorborne Diseases

Waterborne Diseases

Food Insecurity & Malnutrition

Mental Health Impacts

Violence

*Also supports 

GHG mitigation

Patz and Levy, Chapter 1 in Levy and Patz, Climate Change 

and Public Health (2nd Ed), 2024.

THE EDITORS: 

Barry S. Levy, M .D., M .P.H., is an environmental
and occupational health specialist with more than
40 years of experience in this field. He has edited
and written 21 previous books. He is an Adjunct
Professor at Tufts University School of Medicine
and a past president of the American Public Health
Association.

Jonathan A. Patz, M .D., M .P.H., has taught and
conducted research on the health effects of climate
change for 30 years and has authored major
national and international reports on this subject.
He is a Dist inguished Professor and Endowed Chair
of Health and the Environment at the University of
Wisconsin – Madison.

February 2024

Paperback

9780197683293

464 pages

$74.95

$52.47

Climate Change and 
Public Health  

Second Edit ion

Climate Change and Public Health

comprehensively covers the health

impacts of climate change, including

heat-related and respiratory disorders,

vectorborne and waterborne diseases,

malnutrit ion, mental disorders, and

violence. It  provides a thorough

understanding of the policymaking

process and energy, transportation,

and agriculture policies for mit igation.

It covers health adaptation,

sustainable built  environments, and

nature-based solut ions to address

climate change. And it  describes ways

of strengthening public and polit ical

support, including communicat ing the

health relevance of climate change,

building movements, and promoting

climate justice.

Order online at

ht tps:/ / global.oup.com/ academic with

promotion code AMPROMD9 to save 30%!

30%

OFF!



Image credit: 
International Water 
Management Institute

Mitigation actions by sector & pathways to health

~90% modelled actions

Whitmee et al. 2023



Action on climate change: Opportunities for Health

Energy Sector
Air pollution (attributed to burning fossil fuels):  

5.1 million premature deaths/year (Lelieveld et al, 2023)

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)





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



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



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

Brisbane, Australia



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



Because nurses and doctors are the top most trusted professionals

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)



Conclusion

Photo from: The World We Want:

Shaping the Post-2015 Development 

Framework

Considering the broad health 

implications of today’s Triple 

Planetary Crisis, systems-based 

PLANETARY HEALTH education 

is needed to better prepare our 

medical/health practitioners.

THANK YOU
https://www.climatesolutionsforhealth.org/

https://www.climatesolutionsforhealth.org/

