
Complete the Planetary Health Survey 
(5-10 minutes)

Check your email for your unique survey link:
o Email was sent this morning

▪ Sent from Christa Wagner, PhD
▪ Subject line: Planetary Health in the Curriculum

o If you cannot find the email, please raise your hand
o Do not forward your email to others with the link (it is unique!)

Please see the Informational Letter on Brightspace and within your email for 
more information and contacts for any questions.
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Learning objectives

1.Understand that human health and planetary health are directly linked, and climate 
change is a public health crisis 

2.Define climate justice and list populations most vulnerable to climate change

3.Describe how climate change is changing the distribution and increasing prevalence of 
vector borne gastrointestinal infections 

4.Understand the impact of climate change on food security and associated nutrient 
deficiencies, particularly in vulnerable populations

5.Identify that plant-based diets are mutually beneficial to patient health and planetary 
health 
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Human-caused 
changes to earth 
systems that interact 
in complex ways to 
affect human health.

Planetary Health
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Define Climate Justice

• Recognizes the disproportionate impacts of climate change on low-income 
communities and communities of color around the world, the people and places least 
responsible for the problem.

• "Managing disasters, especially those that are climate-induced, calls for reducing 
vulnerabilities as an essential step in reducing impacts"



Who is vulnerable to Climate change impacts?

Most vulnerable populations

• Children

• Pregnant women 

• Elderly individuals 

• People with chronic illnesses and 
allergies 

• People with limited resources

• Student athletes
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Vector Borne GI Illness

• Higher temperatures & shifting precipitation are the perfect storm for 
foodborne illnesses to proliferate

• HEAT
➢Decreases biodiversity of soil and water

➢ Increases levels of E Coli, shigella, lactococcus, Vibrio in agriculture

➢ increases Salmonella spp., E. coli, and Campylobacter jejuni in food supplies.

• For every 1°C rise in temperature, the risk of bacterial infection 
from Salmonella and Campylobacter increases by 5%

Rio P, Caldarelli M, Gasbarrini A, Gambassi G, Cianci R. The Impact of Climate Change on Immunity and Gut Microbiota in the Development of Disease. Diseases. 2024 Jun 
3;12(6):118. doi: 10.3390/diseases12060118. PMID: 38920550; PMCID: PMC11202752.

CANCER 
RISK



Vector Borne GI Illness
• COLD

oReduced richness of micronutrients of soil 

o increases gut permeability

oMore colonic cell apoptosis

o Inflammation

ooxidative stress

oChanges in morphology and structural integrity of the colon

odisruption of tight junctions in epithelial tissue.

Rio P, Caldarelli M, Gasbarrini A, Gambassi G, Cianci R. The Impact of Climate Change on Immunity and Gut Microbiota in the Development of Disease. Diseases. 2024 Jun 
3;12(6):118. doi: 10.3390/diseases12060118. PMID: 38920550; PMCID: PMC11202752.
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Case Study: Vibrio in Chesapeake Bay

• V. parahaemolyticus and V. Vulnificus are endemic to the US
o 34,000 cases with $360 million in health care costs

• V. cholerae, V. parahaemolyticus, and V. Vulnificus occur naturally in the Chesapeake Bay

• Vibrio infections may be increasing in coastal oceans in association with HEAT

Muhling BA, Jacobs J, Stock CA, Gaitan CF, Saba VS. Projections of the future occurrence, distribution, and seasonality of three Vibrio species in the Chesapeake Bay 
under a high-emission climate change scenario. Geohealth. 2017 Sep 26;1(7):278-296. doi: 10.1002/2017GH000089. PMID: 32158993; PMCID: PMC7007099.

• Climate change may cause increases in season length and spatial habitat 
for V. vulnificus and V. parahaemolyticus in the Chesapeake Bay



What else?

• Climate-related stressors impair the efficacy of the epithelial barriers
➢ first line of defense against pathogens

➢hyperstimulate the innate immunity 

➢affect the adaptive one

• Storms, extreme temperatures, etc.
➢encourage human social gathering for safety

➢ INCREASE transmission of communicable pathogens

• Climate-related hazards aggravate over half of infectious diseases impacting 
humans worldwide



A moment for the Gut Microbiome

• Heat causes a shift in microbiota:
o Increases 

in Bacteroides and  Fusobacte
rium

• Mimics gut microbiome in 
malnutrition

• Leads to elevated gut 
permeability and inflammation

Rio P, Caldarelli M, Gasbarrini A, Gambassi G, Cianci R. The Impact of Climate Change on Immunity and Gut Microbiota in the Development of Disease. Diseases. 2024 Jun 3;12(6):118. 
doi: 10.3390/diseases12060118. PMID: 38920550; PMCID: PMC11202752.
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Climate Change and Our Food

• Rising temperatures in the Great Plains

o Reduced yield in maize, soybeans, and wheat on American farms

• Climate-caused extreme drought and changes to riparian habitats

o decreased yield in seafood and marine food (waterfowl, crab, and oysters)

• Increased heatwaves and droughts in 2021 vs 1981-2010

o 127 million more people with significant food insecurity 

• Microplastics decrease photosynthesis, leading to loss in food production

o Estimated loss in seafood and crop production is 9.56% of global supply



Discussion: Malnutrition

Name a population at risk 
for malnutrition due to 
climate change and WHY



Food Deserts

• Children​
• Pregnant women ​
• Elderly individuals ​
• People with chronic 

illnesses and allergies ​
• People with limited 

resources​
• Student athletes
• Cirrhosis patients
• IBD patients
• IBS/functional disease
• Pancreas patients
• Celiac patients



Food Insecurity and Climate 
Change

Food insecurity is the distance someone has to travel to obtain food, and how much food they can afford



Food Insecurity

Overall Black Children
https://map.feedingamerica.org/county/2022/senior-60-plus



Special GI populations

• IBS

o “Solastalgia” represents a modern concept aimed at comprehending the connections 
between human wellbeing and ecosystem health. 

• IBD
o exacerbations of IBD correlated with extreme temperatures and seasonal fluctuations

• Liver
o high temperatures  liver ischemia and hepatocyte necrosis, 

▪ resulting from peripheral vasodilation and splanchnic vasoconstriction. 

• Pancreas
• extreme heat = pancreatic cytotoxicity

Rio P, Caldarelli M, Gasbarrini A, Gambassi G, Cianci R. The Impact of Climate Change on Immunity and Gut Microbiota in the Development of Disease. Diseases. 2024 Jun 
3;12(6):118. doi: 10.3390/diseases12060118. PMID: 38920550; PMCID: PMC11202752.



Gastrointestinal Climate Disease

Leddin D. The Impact of Climate Change, Pollution, and Biodiversity Loss on Digestive Health and Disease. Gastro Hep Adv. 2024 Mar 2;3(4):519-534. doi: 
10.1016/j.gastha.2024.01.018. PMID: 39131722; PMCID: PMC11307547.



Learning objectives

1.Understand that human health and planetary health are directly linked, and 
climate change is a public health crisis 

2.Define climate justice and populations most vulnerable to climate change  

3.Describe the direct relationship of climate change and the changing distribution 
and increasing prevalence of vector borne gastrointestinal infections 

4.Understand the impact of climate change on food security, and particularly in 
vulnerable populations, and associated nutrient deficiencies 

5.Identify that plant-based diets are mutually beneficial to patient health and 
planetary health 



Environmental 
impact of beef

• Ruminant animals – cows, 
sheep, etc with multiple 
stomachs – produce more 
methane

• Why beef?

• Long time to mature

• Large pastures to graze + 
fertilizer

7 x over recommendation
for red meat!



What is your dietary carbon footprint?

• https://harvard-foodprint-calculator.github.io/ 



"Standard" WI diet

Climatarian

Elizabeth's diet: vegetarian​



Comparing common diets' climate impact

Dixon KA, Michelsen MK, Carpenter CL. Modern Diets and the Health of 

Our Planet: An Investigation into the Environmental Impacts of Food 

Choices. Nutrients. 2023; 15(3):692.

"Climatarian diet"
- Local, seasonal, and fresh 

food 
- Plant-based, avoiding 

ruminant meats (beef, lamb, 
goat) and moderate intake 
of pork, poultry, and 
sustainable fish

- "Flexitarian"

https://climatarian.com/eating-climatarian/

 



What is one dietary change you could make to improve 
your health and lower your carbon footprint?





Med student impact – how can you get involved?

• Here at MCW
oCenter for Sustainability, Health, and the Environment 

(SHE)

oMS4SF

oPhase 3 Climate Change and Human Health selective

o Stay tuned for the Climate and Health workshop 
coming February 2026 from Dr. Bernstein and Dr. 
Wagner!



Med student impact – how can you get involved?

• State-wide
oHealthy Climate Wisconsin

▪ https://www.healthyclimatewi.org/

o Local advocacy with elected 
representatives – they listen!!



Join MCW's Team

Email Katie McShea to learn more!
Kmcshea@mcw.edu
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