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Objectives

1. Provide brief overview of climate change and explain how climate
change impacts human health

Describe how the healthcare sector contributes to climate change
Discuss opportunities to limit the environmental impact of surgery
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Climate change & human health
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GlobalChange.gov
UE, Global Change Reseanch Program
Climate and Health Assessment, U.S. Global Change Research Program, 2016, https://health2016.globalchange.gov/



U.S. Healthcare Sector

I

8-10% of U.S. 4 billion pounds landfill 470,000 disability
greenhouse bound waste annually adjusted life years lost
gases annually

Eckelman, M. J., & Sherman, J. (2016). Environmental impacts of the US health care system and effects on public health. PloS one, 11(6), e0157014.
Chung, J. W., & Meltzer, D. O. (2009). Estimate of the carbon footprint of the US health care sector. Jama, 302(18), 1970-1972.



Greenhouse Gas Protocol in the operating room

Direct emissions Indirect emissions Other indirect
Anesthetic gases from electricity emissions
HVAC, lighting Supply chain, waste

disposal



Operating Rooms

[Scope 2] Energy

/ 17-84% of CO2 emissions

\ [Scope 3] Supply chain & waste

146-232 kg CO, Eq 12-20% of CO2 emissions

[Scope 1] Anesthetic Gas
4-63% of CO2 emissions

MacNeill, A. J., Lillywhite, R., & Brown, C. J. (2017). The impact of surgery on global climate: a carbon footprinting
study of operating theatres in three health systems. The Lancet Planetary Health, 1(9), e381-e388.



Anesthetic Gases

Inhaled Gas m

* Lowest fresh gas flows

Carbon Dioxide (ref) 1 | _
Sevoflurane 349 * Anesthetic choice
Isoflurane 1401 * \Waste anesthetic gas
Desflurane 3714 capture/destruction
Nitrous Oxide 289

Ryan, S. M., & Nielsen, C. J. (2010). Global warming potential of inhaled anesthetics:
application to clinical use. Anesthesia & Analgesia, 111(1), 92-98.



Quality Metrics
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Multicenter Perioperative Outcomes Group, Sustainability Quality Metric, https://mpog.org/files/quality/measures/SUS-01_spec.pdf

SUS 01 — Percentage
of cases with mean
fresh gas flow (FGF)
equal to or less than
3L/min during
administration of
halogenated
hydrocarbons or
nitrous oxide.



Energy (HVAC¥*, lighting)

* Occupancy-based HVAC setbacks

« LED lighting HVAC setback, per OR S2,585
HVAC setback, per facility $33,604
LED lighting, per OR 5166
LED lighting, per facility  $4,380

* Renewable energy investment

Practice Greenhealth, 2019 Sustainability Benchmark Data,
https://practicegreenhealth.org/sites/default/files/2019-11/2019_sustainability_benchmark_data.pdf
*HVAC = heating, ventilation, & air conditioning



Supply chain and waste management

Reduce/reuse opportunities

* Reduce, reuse, recycle Reusable gowns, textiles &

* Reprocess BT

Reusable hard cases for surgical
instrumentation

OR kit reformulation

16-25x lower Reusable sharps containers
emissions

Thiel, Cassandra L., et al. "Cataract surgery and environmental sustainability: waste and lifecycle assessment of
phacoemulsification at a private healthcare facility." Journal of Cataract & Refractive Surgery 43.11 (2017): 1391-1398.



Reprocessed Devices
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Supply chain and waste management

* Reduce, reuse, recycle
* Reprocess
* Biohazard waste management

* Environmentally preferred purchasing

8X more expensive

>90% miscategorized



Environmentally Preferred Purchasing

Reviewed June 2012 Procurement and Supply Principles

P

KAISER PERMANENTE.

Environmentally Preferable Purchasing Principles
Statement

In support of Kaiser Permanente’s (KP) mission to improve the health of cur members and the
communities we serve, the Procurement and Supply staff within KP are committed o applying
guidelines and specifications of Environmentally Preferred Purchasing to all major, strategic, and critical
purchasing decisions. KP's Sourcing Core Groups, supported by purchasing and environmental
slewardship staff, will evaluate the environmental impacts (e.g.. waste, toxicity) of products and
services in their effort to select healthy and safe products and services that are also envircnmentally
sound. KP personnel involved with product selection are required 1o communicate o the marketplace
that KP expects suppliers to continuously develop price competitive products that conform to our EPP
guidelines and specifications as defined in this document.

Use greener chemicals, chemicals that are inherently less hazardous and release little 1o no
toxic by-products across their lifecycle.

T OU Uels vy

Promola tha use of reneawable materials by incraasing tha uso of sustamabla, bio-basad
materials and reducing the use of foss! fuel-based materials.

= Support healthy food systems by sourcing food products that are local, seasonal, nutritious
and produced in a way thal minimizes degradation o human and environmental health and
vitality.

Promole land stewardship by cultivating healthy ecosystems and protecting natural resources.
Promotle sustainable energy by using renewable energy sources and reducing energy use.
Protect clean air by minimizing poliutants.

Confribute 1o the availability of clean water by minimizing water use and pollution, and avoiding
bottied water products.

Minimize waste by implementing the three "Rs": reduce. reuse and recycle.

Use environmentally sound waste disposal technologies where reuse, reduction and
recycling cannol be achieved.

vizient.

Environmentally Preferred

Sourcing




Involving employees

Health System Operating Rooms

o Yes
B No




Green teams & sustainability champions

MiGEA

Michigan Clinicians
for
Climate Action

Beaumont Hospital



Recommendations

Find out what already exists in your hospital

2. Review your hospitals current successes and opportunities for
Improvement

3. Target high impact, low energy input solutions
Work with leadership to implement deeper changes

Introduction of the Surgical Providers Assessment and
Response to Climate Change (SPARC2) Tool

One Small Step Toward Reducing the Carbon Footprint of Surgical Care

Clifton Ewbank, MD,*1B4 Barclay Stewart, MD,i Brandon Bruns, MD,§ Dan Deckelbaum, MD,¥

P R A C T C E Rebecca Gologorsky, MD,T Reinou Groen, MD, || Shailvi Gupta, MD,§ Megan Hadley, BA,**
g Mark J. Harris, MD, 1t Richard Godfrey, MD,T Jordan Jackson, MD,}
Greenhealth Ari Leppéniemi, MD, 11 Debra L. Malone, MD,§ Christopher Newton, MD,*
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Thank you!

Email ehjohnso@med.umich.edu



