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Why is it 
Personal 

Family 

Fact (vs Belief)

Future (of Healthcare)

Financial (wasted 
effort/money)

Fun (it is more engaging than 
cumbersome)



In 2024, global 
surface temperature 
was 2.32°F (1.29°C) 
above the 
20th-century average. 
This ranks as the 
highest global 
temperature in the 
period of 1850–2024.
THE 15 U.S. STATES FACING THE 
MOST EXTREME WEATHER BY 
2030
Texas, Florida, Alabama, Oklahoma, 
Louisiana, Mississippi, California, 
Georgia, North and South Carolina, 
Arizona etc.

Land & Ocean Temperature Percentiles Jan-Dec 2024

NOAA’s National Centers for Environmental Information

Data Source: NOAAGlobalTemp v6.0.0-20250106
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Climate Change-
Related Impacts 
on Health System 
Operations

. . .recent headlines



Up to 90% of orally administered pharmaceuticals are excreted into 
wastewater as active substances in the feces and urine of patients.

https://noharm-europe.org/documents/pharmaceutical-residues-hospital-wastewater
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Microplastics and 
Nanoplastics in Atheromas 
and Cardiovascular Events
Authors: Raffaele Marfella, M.D., Ph.D.
https://orcid.org/0000-0003-3960-9270
Francesco Prattichizzo, Ph.D.
Celestino Sardu, M.D.
Ph.D., GianlucaFulgenzi, Ph.D.
Laura Graciotti, Ph.D.
Tatiana Spadoni, Ph.D.
Nunzia D’Onofrio, Ph.D.,
+35 and Giuseppe Paolisso, M.D.Author

https://orcid.org/0000-0003-3960-9270
https://www.nejm.org/doi/full/10.1056/NEJMoa2309822#tab-contributors






Effective: Providing services based on scientific 
knowledge to all who could benefit and refraining from 
providing services to those not likely to benefit (avoiding 
underuse and misuse, respectively). Examples of 
clinical impact:

Respiratory illness: people suffering from asthma or 
COPD are vulnerable during heat waves or periods of 
bad air quality, particularly those experiencing 
homelessness, low-quality housing, and/or financial 
insecurity.

Clinical therapeutics alone are no longer enough to help 
these populations. Effective care must now include 
multi-sectoral mitigation strategies around the built 
environment.

• Low value care 
• Lots of labs, X-rays, CT scans
• Choose wisely 

Health Effects of Air Pollution

https://hub.jhu.edu/magazine/2021/winter/urban-heat-zones/
https://hub.jhu.edu/magazine/2021/winter/urban-heat-zones/
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US healthcare 
produces 
25 percent of 
global health care 
emissions.

• Health care in the United States —
the largest industry in the world’s largest 
economy

• “In 2018, the U.S. health care industry 
emitted approximately 610 million tons of 
greenhouse gases, or GHGs — the 
equivalent of burning 619 billion pounds of 
coal.” https://time.com/6321357/how-us-hospitals-undercut-public-health/

• If the US health care sector were itself a 
country, it would rank 13th in the world for 
GHG emissions, ahead of the entire U.K

https://www.ibisworld.com/united-states/industry-trends/biggest-industries-by-revenue/
https://www.healthaffairs.org/doi/10.1377/hlthaff.2020.01247
https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator
https://time.com/6321357/how-us-hospitals-undercut-public-health/


Gloves
• How many gloves does HM 

system uses on a yearly 
basis?
 128,298,000+ gloves/year

• Glove Waste to Energy
 845,000 pounds/year
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Hospitals are the second-most 
energy-intensive commercial 
buildings in the country, after 

food service facilities. 

Scope 1 & 2 Emission Equivalents - AMC  
166,954 MTCO2e

Scope 1 emissions are direct emissions from 
sources a company owns or controls, such as fuel 
combustion in vehicles or factories.

Scope 2 emissions are indirect emissions from 
energy purchased, like electricity or steam, that the 
company uses



SCOPE 3 • Scope 3 estimates. 834,770 MTCO2e
• Accordingly, would increase these numbers by 

a factor of 5X.
- Coal: 3.1 Billion
- Gas: 315 Million
- Home Energy: 365,000
- Oil: 6.5 Million is 4X higher per FTE than 

Walmart) 

It is 4X higher per full-time employee 
than Walmart. 



Current Domains of Quality



Domains of Quality





The Need for Sustainability as a Mainstream Part of Quality Improvement

Domains of Quality

Outcomes for patients and populations

Environmental + social + financial impacts
(the ‘triple bottom line’)

Value =

Quality is not enough–
we need improve value.



“We believe the connection between environmental 
sustainability, quality and safety is clear. Consequently, 
it is essential for us to harness quality and safety 
functions to improve our processes and protect our 
planet and those who inhabit it.”

Safety Agenda: 
Early Lessons 
Learned-IHI

(Dec .20203-By Komal Bajaj, Lara Musser, Eric Wei, Jordana Bailey, Alfredo 
Jones, and Cjloe Vinoya-Chung)



Impact of Sustainability on 
current Domains of Quality 



Impact  of climate change on vulnerable communities 

Providing care that does not vary in quality because of personal characteristics 
such as geographic location and socioeconomic status

Hurricanes — Following 
Hurricane Maria’s destruction 
in Puerto Rico in 2018, rates 
of PTSD were particularly high 
for climate migrants, or those 
forced to relocate, compared 
to those who chose to stay in 
Puerto Rico.

Mental health care is 
important for all those 
impacted by climate crises, 
but especially for climate 
migrants.

Equity

https://doi.org/10.1017/dmp.2018.151
https://doi.org/10.1017/dmp.2018.151
https://doi.org/10.1017/dmp.2018.151


Timeliness & Safety
Climate Change-related 
Impacts on Health System 
Operations

• Wildfire smoke increased borrowing costs for healthcare facilities, 
researchers find.

• Hospitals scramble to address medical supply shortage from 
Hurricane Helene.

• Hurricane Milton disrupts infrastructure, could trigger more hospital 
evacuations in Florida.

• IV shortage ‘creates havoc’ for hospitals, exposing supply chain 
‘whack-a-mole.’

• Tornado damage to Pfizer factory highlights vulnerabilities of drug 
supply.

• Weather-related disasters — Severe flooding and power outages from 
weather-related disasters, such as Hurricane Sandy in 2012, forced 
closures of affected health care facilities across New York City.

• Forced closures not only disrupted services provided to acutely ill 
patients but also postponed care for emergency and ambulatory care 
settings, increasing the risk for harm to patients.

Timeliness Safety

https://www.nyc.gov/html/sirr/downloads/pdf/final_report/Ch_1_SandyImpacts_FINAL_singles.pdf
https://www.nyc.gov/html/sirr/downloads/pdf/final_report/Ch_1_SandyImpacts_FINAL_singles.pdf


Timeliness & Safety
Climate change impact 
on the healthcare provided 
to patients

• Losing access to healthcare facilities
• Shortage of drugs due to disruption of supply chains 

resulting from climate extreme events
• Infections spread
• Increasing occurrence of medical errors
• Emergence of new diseases
• Raising many problems with the safety of drug use
• Increasing patients' vulnerability 
• Delay in cancer detection and management, and 

worsening prognosis of cancer cases 

1 in 5 People Say Climate Change Has Impacted Daily Life
New analysis finds the effects of climate change were evident in nearly all regions 
of the world in recent months.
https://apple.news/AYYjr_5eRSlG54nDmTd2HCA

https://doi.org/10.1186/s42269‐023‐01026‐9 

Timeliness Safety Patient 
Experience



‘Choose Wisely’ 
Campaigns

Low-value care harms patients and stresses the 
limited healthcare resources.(1)

In the United States, an estimated 75.7 to 101.2 
billion dollars were spent in 2019 on over-
treatment or low-value care.(2)

1. Brownlee S, Chalkidou K, Doust J, et al. Evidence for overuse of
medical services around the world. Lancet. 2017;390(10090):156-168.
doi:10.1016/s0140-6736(16)32585-5

2. Shrank WH, Rogstad TL, Parekh N. Waste in the US health care system:
estimated costs and potential for savings. JAMA. 2019;322(15):1501-
1509. doi:10.1001/jama.2019.13978

Effectiveness



Impacts Exploring the different types of wastes we see 
in the system and the impact it has.

Wasted 
resources 
and 
processes

Wasted time 
patients, 
carers, staff

Wasted 
spirit and 
opportunities 
for staff



Questions Innovation – Spread – Exnovation 
Innovation
•Where are care models and processes broken?
•Where do need new thinking?

•Innovation labs, design processes
•Harvesting

Spread
•Where do need new thinking?
•How can we reliably spread to ensure that we can provide the best care to 

every patient, where they are?
•Transparent data
•Curiosity 
•Spread Model

Exnovation
•How do we stop what doesn’t work anymore?
•How will we eliminate wasteful practices and processes?
•It takes courage!



• Blood under pressure: how climate change 
threatens blood safety and supply chains

• https://www.thelancet.com/journals/lanplh/article/PIIS2542-5196(25)00051-
8/fulltext

• Climate change substantially 
threatens public health, including 
the blood supply chain, which is 
crucial for medical treatments 
such as surgeries, trauma care, 
and chronic disease 
management”

Safety

https://www.thelancet.com/journals/lanplh/article/PIIS2542-5196(25)00051-8/fulltext
https://www.thelancet.com/journals/lanplh/article/PIIS2542-5196(25)00051-8/fulltext


Sustainability – lights, cost of care, 
access to care.

Impact of plastics on so many 
diseases.

Providing care that is respectful of 
and responsive to individual 
patient preferences, needs, and 
values and ensuring that patient 
values guide all clinical decisions.

Chronic disease — For patients with chronic illnesses, such as diabetes and 
heart disease, patient-centered care can look like implementing a Lifestyle 
Medicine Program. This targeted program, in part, provides the resources 
for healthy foods and recipes.

Climate change has reduced the supply of healthy foods, which then affects 
the health care system’s ability to support patients in managing or beating 
their illnesses.

Farm to Table   |   The potential interactions of rising CO2 and climate 
change on food safety and nutrition

Patient 
Experience

https://www.nychealthandhospitals.org/services/plant-based-lifestyle-medicine-program/
https://www.nychealthandhospitals.org/services/plant-based-lifestyle-medicine-program/
https://www.cdc.gov/climateandhealth/effects/food_security.htm#:%7E:text=Many%20crop%20yields%20are%20predicted,are%20also%20projected%20to%20decline.


Readmissions: Avoiding 
waste, including waste of 
equipment, supplies, 
ideas, and energy.

Wildfires — Climate change has increased the 
frequency of wildfires, which are disasters that 
fill EDs and ICUs.

Treating chronic respiratory and cardiovascular 
illnesses is difficult and inefficient when poor air 
quality is pervasive, and patients need to 
continuously enter the health care system for more 
frequent acute exacerbations.
Concerted efforts to improve environmental performance of 
health care could reduce expenditures directly through waste 
reduction and energy savings, and indirectly through reducing 
pollution burden on public health, and ought to be included in 
efforts to improve health care quality and safety.” ( Jodi Sherman Mathew Edelman)

Efficiency

https://doi.org/10.1016/j.envres.2023.117154
https://doi.org/10.1029/2021GH000385
https://jamanetwork.com/journals/jama/article-abstract/2770988


• Increasing occurrence of medical errors

• Raising many problems with the safety 
of drug use

Climate change impact on the healthcare provided to 
patients.https://doi.org/10.1186/s42269‐023‐01026‐
9 

Avoiding harm to patients 
from the care that 
is intended to help them.

In 2014, Flint, Michigan found that their water 
source caused old water pipes to corrode and 
leak lead into drinking water. Lead and other 
water contaminants from aging housing 
infrastructure are especially harmful to children 
and their developing brains.

Without safe drinking water, how can providers 
give optimal care to their patients, within and 
outside of health care facilities?

Water Quality

Safety

https://www.cdc.gov/nceh/casper/pdf-html/flint_water_crisis_pdf.html#:%7E:text=On%20April%2025,%202014,%20the,contaminants%20into%20municipal%20drinking%20water.
https://www.cdc.gov/nceh/casper/pdf-html/flint_water_crisis_pdf.html#:%7E:text=On%20April%2025,%202014,%20the,contaminants%20into%20municipal%20drinking%20water.
https://www.cdc.gov/nceh/casper/pdf-html/flint_water_crisis_pdf.html#:%7E:text=On%20April%2025,%202014,%20the,contaminants%20into%20municipal%20drinking%20water.


Sustainability in QI (or SusQI) recognizes that there are finite 
environmental, social and financial resources available to 
deliver a high standard of patient care. The overall goal of 
incorporating sustainability into quality improvement is to 
maximize sustainable value.

This means to deliver the best possible health 
outcomes with minimum financial and environmental costs, 
while adding positive social value at every opportunity.

As in a standard cost-benefit analysis, the concept can be 
expressed as an equation, where value = outcomes / costs:

Sustainability in QI 
(or SusQI)

Sustainability

Quantity does NOT  Translate into Quality.



Key actions in the NHS include:

– Switching to lower carbon inhalers and anesthetic gases –
which accounted for around 25% of NHS emissions.

– Lowering impact of hospital buildings and facilities – upgrading to 
LED lighting, intelligent energy monitoring systems and net-zero 
requirements for all new builds.

– Procurement strategies with aligned companies – from April 2022 
all procurement have had to consider Net Zero and wider social value 
requirements, with all suppliers expected to demonstrate progress to 
net zero by 2030.

– Lower emissions travel and transport – through fleet upgrades, improve 
public transport and more telehealth.

– New models of healthcare – with a greater focus on prevention and 
management of long-term conditions to reduce overall demand for 
healthcare.

– Engage all levels of the health care workforce 
(around 1.2M people) – in personal action and delivering system changes.

– Governance to oversee progress – with a new Chief Sustainability 
Officer and regular reporting to the Board on progress.

– Supporting innovation – including spread of digital innovation and 
decarbonization specific awards.

The UK’s NHS is the 
world’s first health care 
system to commit to 
achieve net-zero carbon 
emissions with aims to 
reach net-zero emissions



So…what 
are we 
doing?!



Green Team
(Houston Methodist The Woodlands)

Vision Statement 
“Our vision is to create a culture of environmental 
responsibility that enhances professional development 
while reducing our ecological footprint, ensuring a healthier 
planet for future generations. We will lead the way in 
sustainability within healthcare by empowering employees 
and fostering community connections- because 

as Houston Methodist employees, sustainability 
starts with us.



The Journey

This is how we felt when we started 
our Green ICU Journey…

• NO awareness
• NO plans
• NO engagement
• NO measurement
• NO accountability 



Scan to read 
publication

Green ICU Initiative: Publication



What we have done so far…

Devices
collected

Waste
diverted

CO2

Emission
avoidance
127 metric tons109,756 18,973 lbs.



Keep it Simple  +
On-Going 
Communications 

As an entity, we utilize 700,000 flushes a year, with 
a potential of 15,000 diverted from the landfill to 
recycling. 

For the ICU, the annual impact is around 
1600 pounds diverted from the landfill 
to Stericycle.





Team Rethink

• Lab data
• Radiology data
• VICU (virtual ICU) 

CO2e Contribution of Single Scan
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Consumables

Electricity

A - Attributional
C - Consequential

Chest X-rays
CT Scans 
MRIs:
• Routine = 38,000 +
• Stat = 15,000 +
• Total =  53,000+
• Do we need that many?
• Part of order sets?
• Cost to patient and system?
• GH impact



Houston Methodist 
Virtual ICU (VICU) 2020 

Less staff.
Improve quality.
Less ICU admissions. 



Team 
Reduce

Houston Methodist
reprocessing 
program overview 
(CY2024 YTD)



Team Recycle

Join the Center for Critical Care 
as we celebrate National Critical 
Care Awareness Recognition 
Month by supporting health 
heroes in developing countries.

MEDICAL BRIDGES
SATURDAY, MAY 18  
9 a.m. - 12 p.m.



Green ICU Initiative: Internal Awareness/Reduction

Quantity does not always equal quality!





Collaborative E-MAIL:
hmcenterforcriticalcare@houstonmethodist.org

ICU leaders from these institutions have 
joined the collaborative.

United in our mission to minimize waste and reduce the carbon 
footprint in ICUs through recycling, reducing, and rethinking.

mailto:hmcenterforcriticalcare@houstonmethodist.org


Initial Strategic 
Partnerships 

& 
Engagement

Internal Engagement

External Engagement

https://forms.office.com/r/1SF4K81i36


Sustainability

The Transformational 
Domain of Quality



Everyone Needs a Motivation
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Green ICU Awareness, and Action: 
Come Join Us!!

Think BIG, Start SMALL
Build Unity, Build Trust

HOPE
DIFFERENTLY
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