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Lecture Topics

 Climate 101: Impact of Climate Change in 
South Florida

Greenhouse Gases (GHG’s) and the Net Zero 
Challenge in Healthcare

 Sustainability Efforts at UM/Jackson



Climate 101:
Impact of Climate Change in 

South Florida





Increased Extreme Heat is Here and Getting Worse

Keith and Merrow, 2022, adapted from U.S. EPA.
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https://science.nasa.gov/earth/climate-change/too-hot-to-handle-how-climate-
change-may-make-some-places-too-hot-to-live/



National Mandate: Fifth National 
Climate Assessment (NCA5)

 The Global Change Research Act of 1990 mandates that the US Global 
Change Research Program deliver a report to Congress and the President 
not less frequently than every four years. This report will provide scientific 
knowledge on the impacts, risks, and vulnerabilities associated with a 
changing global climate.

 The Fifth National Climate Assessment (NCA5) fulfills that mandate by 
delivery of this Assessment and provides the scientific foundation to 
support informed decision-making across the United States. 

nca2023.globalchange.gov



Global Warming and the Paris Agreement

 In this report, the term “global warming level” is used to describe the 
level of global temperature increase relative to preindustrial 
temperatures conditions (the 1850–1900 average).

 A given global warming level is reached when global annual warming, 
defined by the average temperature over multiple decades, exceeds a 
specified level. 

 For example, the Paris Agreement set a goal of holding the increase in 
global average temperature to “well below” 2°C (3.6°F) and pursuing 
efforts to limit the temperature increase to 1.5°C (2.7°F) above 
preindustrial levels.

nca2023.globalchange.gov
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Annual Median Mortality Attributable to 
Climate Change by 2080

Hsiang S, Kopp RE, Jina A, et al. Estimating economic damage from climate change in the United States. 
Science. 2017;356(6345): 1362–1369. https://www.science.org/doi/10.1126/science.aal4369. 
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Red Tide Toxic Algae- Karenia Brevis

https://www.dailymail.co.uk/news/article-6060453/Florida-
declares-State-Emergency-devastating-toxic-algae-bloom.html



Sea Level Rise Since 1993  -- 9.85 cm (3.9 inches)

Adapted from NASA Goddard Space Flight Satellite data

Climate Change – the science
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Property Overvaluation in South Florida

 The potential overvaluation of coastal residential housing stock 
makes it even more challenging to move people out of harm’s way 
due to the upper limits placed on the amount of compensation 
these programs can offer and peoples’ reluctance to sell these 
properties and lose rental revenue.

 Florida has the highest statewide total average overvaluation at 
$749 million. In Miami-Dade County, Florida, the total overvaluation 
of properties is $3.9 billion. 

nca2023.globalchange.gov
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Greenhouse Gases (GHG’s) and the Net Zero 
Challenge in Healthcare



Bernstein, Aaron. The Health Effects of Climate Change. HarvardX, https://pll.harvard.edu/course/health-effects-climate-change.

The Earth’s Atmosphere

•Carbon Dioxide (CO2)

•Methane, nitrous 
oxide, and fluorinated 
gases are the other 
main GHG that retain 
heat

•Greenhouse gases 
(GHG) usually 
compared in potency 
of ability to trap heat 
to CO2



https://www.erg.com/project/improving-us-greenhouse-gas-emissions-inventory
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NASA: “There is unequivocal evidence that Earth is warming at an unprecedented rate. 
Human activity is the principal cause.”

https://climate.nasa.gov/evidence/

Carbon Dioxide Levels vs. Time

Causes

(300ppm)





Health Care Sector is Causing Health Harms

• Healthcare accounts globally for ˜5% of GHG emissions
• Higher- 8.5% - in the U.S.

• Emissions in the U.S. increased 6% from 2010 to 2018 
• Responsible for 25% of global healthcare emissions

“We found this amount of disease burden, unreported 
and largely unrecognized in health care, is similar in 
magnitude to annual deaths stemming from preventable 
medical errors” 

Eckelman M, Huang K, Legasse R et al. Health Affairs 2020.
Eckelman M and Sherman J.  PLoS ONE 2016. 



Call to action: 
Net Zero Initiatives

in the US Healthcare sector

 The US health care sector makes up 8-10% of the total GHGs in the US.

 If it were a a country, health care in the US would be the thirteenth largest 
emitter of greenhouse gases in the world. 

 Clinicians and HCP have an important role to play in reducing health care’s 
environmental impact, including production of greenhouse gas emissions 
(GHG).

 Over 200 medical journals, including The Lancet and the NEJM, published a 
call for urgent action to keep global temperature increases below 1.5C, 
restore biodiversity and protect health.

Health Affairs 2020:39:12:2071-2079



Achieving Net Zero Emissions

 The NHS net zero strategy was the first national strategy introduced 
in 2020.

 Main contributors are medicine, inhalers, anesthetic gases, patient 
and staff transport, electrical use, waste management, heating and 
cooling, food/catering.

 The goal is to reduce carbon footprint by national/regional 
decarbonization policies, regulation of building efficiency standard, 
optimizing resource allocation throughout the healthcare system. 

 To achieve net zero balance, efforts should focus on reducing 
emissions and developing strategies to remove carbon dioxide from 
the atmosphere through reforestation and direct physical-chemical 
removal.

BMJ 2023;375:e067199, BMJ 2020;371:m3785



Sustainability Practices to 
Achieve Net Zero 

Everything that we need for our survival and well-
being depends, either directly or indirectly, on our 
natural environment. To pursue sustainability is to 
create and maintain the conditions under which 
humans and nature can exist in productive harmony 
to support present and future generations.

Source: American Essential Hospitals



Principles of Sustainable 
Clinical Practice

 Prevention- Early detection of decreased renal function to lessen the need 
for dialysis.

 Patient Empowerment and Self-Care- Patients having good inhaler technique 
to decrease the quantities of inhalers consumed.

 Lean Care Systems- Switching to regimens that reduce injection dose 
frequency with longer acting agents.

 Low Carbon Alternatives- Switching to anesthetic agents with lower carbon 
footprint (Desflurane to Sevoflurane).

BMJ 2022;379:e066699



Sustainability Quality Improvement (QI) 
for COPD

BMJ 2022;379:e066699



Reasons for a Sustainability Strategy

Promotes responsible public health and 
other goals.

Can lower operational costs.
Employee retention and recruitment 

strategy.
Financial leaders require “life-cycle 

thinking.”

Source: American Essential Hospitals



Sustainability Efforts at UM/Jackson



But taking action on 
climate change 
requires more than 
reducing GHG 
emissions. 

Climate-Smart Health Care







Source:Health Care Without Harm



NEJM 387;26:2469-79



BMJ 2020;371:m3785



Source:Health Care Without Harm



JHS Climate Action and 
Sustainability Goals

 Reduce organizational Scope 1 and Scope 2 emissions by 50% by 2030 
and chart a roadmap to achieve net-zero by 2050

 Conduct an inventory of Scope 3 ( supply chain) emissions by end of 
2024

 Develop a risk assessment and climate resilience plan for continuous 
operation by the end of 2024



Energy 
Efficiency 
Reduction

Recycle 
waste

Green 
Building 

Sustainable 
sourcing

Transportation Food 
& Compost

Sustainable 
work ForceGreening the OR



Health Care Sector Spending and the OR

1. Health care spending accounting for nearly 18% of the GDP in the U.S. Consider the 
following:

2. 64% of U.S. health care sector carbon emissions come from the health care supply chain —
the production, transport, use, and disposal of goods and services that the sector 
consumes. 

3. ORs generate 20% to 70% of a hospital’s total waste and consume three to six times more 
energy per square foot than the rest of the hospital. 

4. Given that ORs are often one-third of a hospital’s expenses, the savings opportunities are 
vast. 



Waste from procedural areas 
accounts for approximately

Operating rooms are
estimated to generate between

20% and 33%
of the total waste produced in hospitals.



Examples of Corporate Collaborations 
for Sustainability

 Reprocessing EKG leads, pulse oximeter probes, harmonics, compression 
devices, etc.

 Regulated Medical Waste (RMW) disposal in red bags.

 Projection analysis for implementation to switch from disposable gowns to 
reusable gowns.



Reprocessing of 
Medical Items

 EKG leads, cables, adapters

 Pulse oximeter sensors

 Air transfer mattresses

 EP catheters, cables

 Catheter introducer sheath

 Tourniquet cuffs

 DVT sleeves



HARMONIC® scalpels

SSS reprocessing at a glance

MyoSure tissue removal devices

LigaSure sealer/dividersTrocars

DVT SleevesECG leads, cables and adapters

Tourniquet cuffs

EP catheters
and cables

ViewFlexICE catheters Catheter introducer
sheaths

Fall alarm sensor pads

Surgical

Vascular

Patient care

Pulse oximeter sensors Air transfer mattresses
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Process Improvement Project 
Red Bag Waste - Jackson Health 

System (JHS)

Team Leaders: Elizabeth Joseph-Co chair JHS Climate Committee

Team Members: Eugene Fu-Faculty advisor, Alex Pedowitz-MS 2

JHS Climate Committee/UM



RED BAG WASTE



Background

 RMW involves the entire Jackson Health System, utilizing red bags as the 
standard disposal method for biohazardous materials

 This problem exists in other hospitals that exceed the >8% RMW guidelines 
established by Practice Greenhealth. While vendors in the RMW industry may 
provide financial incentives for health systems that achieve < 15%.



Change of Idea

 Installed holders for red bags that have a smaller volume and quantity





THE FUTURE IS

REUSABLE



Benefits of a reusable pack program

Local supply 
chain

Better quality 
(reusable 

components)

Positive 
environmental 

impact



Annual Environmental Benefits of Reusable Surgical Textiles
Based on 200 Procedures per day



Carbon Footprint of Anesthetic Gases

Anesthesia gases comprise more than 51% of 
the surgical procedure footprint. 
Desflurane, a widely used anesthetic in the 
OR, has more than 2,000 times the global 
warming potential of carbon dioxide.



“The environmental harms associated with desflurane and nitrous oxide likely 
outweigh any purported clinical benefits. Life cycle analyses are beginning to 
address the many gaps in our understanding, and informing choices made on 
all aspects of anaesthetic care. There is, however, an urgent need to move
beyond the debate about anaesthetic technique A vs. B and focus also on 
areas such as sustainable procurement, waste management, pharmacological 
stewardship and joined-up solutions.”

Curr Opin Anesthesiol 201,34:415-20



Avoid High Impact Gases

https://csahq.org/news/blog/detail/csa-online-first/2022/05/16/rethinking-desflurane



Source: Epic SlicerDicer



The Joint Commission



The Joint Commission



The Next Generation
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Climate Activities by UM Students and 
Resident Physicians
 University of Miami Medical Student Climate Committee (UMSCC) chartered in 2023

 Blueprints for Pangaea chartered in 2023

 Poster Presentations:

 Gonzales P, Lescaille A, Mitzova-Vladinov G, Fu ES. McKay M. Building Resilience to 
Exertional Heat-Related Illnesses. University of Miami Climate Symposia, April 7, 
2023, Miami, FL. 

 Lescaille A, Gonzales P, Mitzova-Vladinov G, Fu ES. McKay M. Urban Heat Exhaustion 
and Classical Heat Stroke - Increasing Awareness of Miami Dade County’s First 
Responders and Healthcare Workers. University of Miami Climate Symposia, April 7, 
2023, Miami, FL.

 Le A, Patel A, Garcia H, Joseph E, Fu E. Environmental Stewardship: a review of 
current practice on reusable gowns in the operating room. JMH/UM 2023 Quality and 
Safety Showcase. May 23, 2023, Miami, FL.

 Cho C, Marudo C, Willaims A, Wein A, Amin K, Fu E, Syan R. Understanding surgical 
waste in the Urology OR Suite: Reusable and single-use equipment versus robotic 
sacrocolpopexy. 2024 University of Miami Miller School of Medicine Eastern-Atlantic 
Research Forum (ESRF). February 16-17, 2024, Miami, FL.



Climate Activities by UM Students and 
Resident Physicians

 Abstract Presentation:

 Fu E, Dagal A, Patel A, Le A. Epstein RH. Strategies to audit nitrous oxide 
utilization may decrease environmental waste. Anesthesiology 2023 
Annual Meeting, A3001. Monitor 2.

 Lecture

 Alex Williams. Environmental Impact of Anesthesia. 2023 Florida Society 
of Anesthesiologists Meeting. June 19, 2023, West Palm Beach, FL.

 Publications:

 Anh Le. Lessons for Florida on mosquito-borne disease. Fort Myers New 
Press, August 27, 2023. 

 Jaramillo M, Kulkarni N, Le A, Holder CL, Unlu I, Fu ES. Climate Change, 
Emerging Vector-Borne Illnesses and Anesthestic Considerations. Cureus
2024;16:e57517



Climate Committees

 Jackson Health System (JHS) Climate Committee

 Co-Chairs- Elizabeth Joseph, Caitlin MacLaren

 Greening the OR

 Chair-Hugo Garcia

 University of Miami Student Climate Committee (UMSCC) at Miller School of 
Medicine

 Presidents, Alex Pedowitz, Vikasni Mohan

 Faculty Advisor-Eugene Fu

 Blueprints for Pangaea (www.blueprintsforpangaea.org)

 University of Miami Chapter Presidents-Catherine Marudo, Alex Pedowitz

 Faculty Advisor-Eugene Fu



Key Collaborations

 Climate/Sustainability Organizations

 Urban Heat Research Group (UHRG)

 Practice Greenhealth/Heath Care without Harm

 Institute for Healthcare Improvement (IHI)

 American Essential Hospitals

 Florida Clinicians for Climate Action (FCCA)

 Corporate Partnerships

 Stryker

 Stericycle

 Standard Textiles


