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We would like to acknowledge that we are gathered today on the 

traditional territories of the Musqueam, Squamish and Tsleil-

Waututh peoples.



Planetary
Safeguarding both human health and the natural systems that underpin it.



“IPCC Working Group I Report Is A 
Code Red For Humanity”

- Antonio Guterres

United Nations Secretary General



Sea Level Rise

Climate Impacts on Health

and the Health System

CO2

Rising TempsExtreme Weather

Extreme Heat

‣ Heat-related mortality
‣ Heat-realted illnesses and hospital visits
‣ Mental health effects
‣ Overheating in facilities

Poor Air Quality & Wildfires

‣ Premature mortality, respiratory and 
cardiovascular disease, allergies

‣ Mental health effects
‣ Poor air quality in facilities
‣ Closures and evacuations

Storms, Flooding,

Power Outages & Landslides
Storm Surge & Sea Level Rise

‣ Injuries and mortality
‣ Damage to facilities and infrastrucure
‣ Health service disruptions
‣ Impacts to water quality

‣ Damage to facilities and infrastrucure
‣ Salination of groundwater sources
‣ Coastal erosion, loss of ecosystems and 

cultural sites
‣ Displacement during flood events

Infectious Diseases Changes To Ecosystems

‣ Increasing exposure to Legionella and 
Enterovirus

‣ Increasing local risk of vector-borne 
diseases like Lyme Disease

‣ Increased risk of exposure when travelling 
to tropical locations

‣ Longer droughts, warmer rivers, ocean 
acidification and warming

‣ Food and water quality, safety and security 
(e. g. shellfish poisoning)

‣ Decreasing access to traditional foods for 
Indigenous communities, as well as 
cultural impacts

vch.ca/climatechange



Adaptation:
Health system disruption
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‣ Damage to facilities and infrastrucure
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‣ Coastal erosion, loss of ecosystems 

and cultural sites
‣ Displacement during flood events

Infectious Diseases Changes To Ecosystems

‣ Increasing exposure to Legionella and 
Enterovirus

‣ Increasing local risk of vector-borne 
diseases like Lyme Disease

‣ Increased risk of exposure when 
travelling to tropical locations

‣ Longer droughts, warmer rivers, ocean 
acidification and warming

‣ Food and water quality, safety and security 
(e. g. shellfish poisoning)

‣ Decreasing access to traditional foods for 
Indigenous communities, as well as cultural 
impacts

Climate Impacts on 

Health

and the Health System

Rising Temps
Extreme 

Weather

CO2

vch.ca/climatechange

Mitigation:
Low-carbon health systems



5th
Highest Emitting Country

Equivalent to 

5.2% 
Of Global Emissions (2.4Gt CO2e)



Life Cycle Environmental 
Emissions and Health Damages 
From 

An Economic-Environmental-Epidemiological Analysis

Department of Civil and Environmental Engineering, Northeastern University, Boston, 

Massachusetts

Matthew J. Eckelman

Department of Anesthesiology, Yale School of Medicine,  New Haven, Connecticut

Jodi Sherman

Department of Surgery, University of British Columbia, Vancouver, British Columbia

Andrea J. MacNeill

4.6% national GHG 
emissions

Majority of health 
damages due to air 

pollution

>200,000 tonnes other 
pollutants

21,500 DALYs annually

33 million tonnes CO2



Planetary Healthcare
Expanded duty of care from individual patient to public and planet

Katharina-Jaqueline Wabnitz. Sabine Gabrysch. Renzo Guinto. Andy Haines. Martin Hermann. Courtney Howard

Published: September 30,2020.



BILL C-12 NET-ZERO EMISSIONS 
ACCOUNTABILITY ACT

Five pillars of Canadian Climate Accountability Act

Long-term (2050 8: 2030) GHG reduction targets that are ambitious and move

Five-year carbon budget: that cap total GHG emissions and fairly distribute

emissions reductions across the country. Carbon budgets are the basis for mitigation planning.

Five-year impact reports tabled before Parliament that assess the risks of current

and predicted climate impacts in Canada. Impact reports are the basis for adaptation planning.

Planning and reporting requirements to achieve carbon budgets and guide

adaptation. Plans, progress reports on their implementation. and the government’s response to 

progress reports must be tabled before Parliament.

Arm's-length expert climate advisory committee to advise on long-term targets, five-year carbon 

budgets, climate impact reports and policy solutions,  and independently monitor and report on 

implementation progress. The expert committee is central to the accountability framework and has 

a key role in each of the preceding pillars.

Pillar 5

Pillar 4

Pillar 3

Pillar 2

Pillar 1





Health Economics Clinical Public Health

Behavioral Sciences Environmental Engineering Vancouver Coastal Health
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VCH Foundational Pillars

Diversity, Equity and Inclusion 
Celebrating each person and distinct experiences so we bring our whole 
selves to work

Indigenous Cultural Safety
Delivering culturally safe care to Indigenous Peoples every day in every way. 

Anti-Racism
Creating a community where we dismantle attitudes, practices and processes 
that treat people differently because of their race or ethnicity. 

Planetary Health
Inspiring people to create, restore, steward and conserve healthy ecosystems 



VCH Goals and 

1. Provide effective population and public health 

2. Embed cultural safety and humility

3. Expand team-based primary and community care

4. Expand access to specialized community services for 
vulnerable populations

5. Increase access to surgical services and medical 
imaging

6. Provide high quality community and hospital services

7. Build an integrated strategy and plan for Planetary 
Health

1. Enhance clinical information systems and technologies 

2. Expand virtual health

3. Translate research into practice 

1. Unite VCH under one strategic plan and shared values

2. Transform our organizational health to drive sustainable performance 



Infection 
Prevention 
and Control (IPAC)

Risk 
Management

Quality
01

02

03

04

07

06

05

Experience

Quality Analytics 
and Systems 

Strategy

SafetyPlanetary Health



CREATING  A SUSTAINABLE HEALTHCARE 

SYSTEM IN A CLIMATE CRISIS



CREATING  A SUSTAINABLE 

HEALTHCARE SYSTEM IN A CLIMATE 

CRISIS



Framework
for Planetary 

MacNeill A, McGain F, Sherman J. 
Lancet Planet Health 2021



Ladder of 

MESO

MICRO

MACRO

01

02

03

Buchman et al. Practising social accountability. 

Can Fam Phys 2016



A Planetary Health Strategy

Framework
for Planetary 
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A Planetary Health Strategy

Determinants of Health

University of Wisconsin Population Health Institute

Environmental and 

Social Factors

Genetics

Behavioural Factors

Medical Care

55%

20%

20%

5%
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A Planetary Health Strategy

Health Promotion:

Active Transport



Health Promotion:
Healthy food systems



MacNeill A, McGain F, Sherman J. 
Lancet Planet Health 2021

INCIDENCE SEVERITY

- D I S E A S E  -

AMOUNT INTENSITY

- C A R E  -

Framework
for Planetary 



1o and 2o Prevention 
Opportunities

Vaccinations Smoking Cessation Cancer Screening
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A Planetary Health Strategy

Chronic disease 

management

Prevention Hemodialysis

Blood 

Pressure 

Control

Diabetes 

Management
$60,000

Annually

3.8-7.2 TCO2e

Annually

27
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A Planetary Health Strategy

Framework
for Planetary 

MacNeill A, McGain F, Sherman J. 

Lancet Planet Health 2021

UNDERUSE OVERUSE

A v o i d a n c e  o f

AVOIDABLE 

DISEASE

AVOIDABLE 

HARMS
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A Planetary Health Strategy

Inappropriate 

Unnecessary Investigations & Interventions

25% of care Dimension of quality Arises from system

structure/funding and clinician

and patient behaviours



Unnecessary Bloodwork

EnvironmentHospital

Discomfort Blood loss Equipment cost Personnel cost
Delays in urgent 

processes

Resource 

creation & 

transport

Waste 

management

Patient

The Burden Of Unnecessary Bloodwork

Social + Financial + Environmental
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Consensus 

31
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Patients Receiving 

0

20

40

60

80

100
Appendicitis

Cholecystitis

Choledocholithiasis

Gallstone Pancreatitis

Adhesive SBO

76%
Of Patients 

01

4.4 excess 

vials/patient

02

$10,158

03

61 kg
CO2e

04

32
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A Planetary Health StrategyA Planetary Health Strategy

33

Health System Design Retroperitoneal sarcoma in BC

2016-2018

N=55 Up to 7
Specialists

27%
unnecessary surgery

$20,000
Median excess cost

14 weeks
Median time to definitive treatment
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BC Cancer Clinical 

Pre-

Diagnosis
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Ensuring 
Appropriate Care

▪ Universal access to 

healthcare

▪ Clinical practice 

guidelines/standards

▪ Payment models that 

discourage low-value care

▪ Care coordination to 

avoid duplication

▪ Institutional structures to 

promote best practices

▪ Protocols for de-adoption 

of low-value care

▪ Adherence to evidence-

based best practices

▪ Avoidance of 

technology/indication 

creep

▪ Shared decision-making



Framework
for Planetary 

MacNeill A, McGain F, Sherman J. 
Lancet Planet Health 2021
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A Planetary Health Strategy

Low-carbon 
clinical services

www.thelancet.com

A Planetary Health Strategy

37



38

A Planetary Health Strategy

Inhaled 
Anesthetics

Sevoflurane Isoflurane

130 510GWP100

VGH UMMC JRH VGH UMMC JRH

Sevoflurane 132 116 217 24,907 21,793 40,898

Isoflurane 34 176 222 26,297 135,636 170,314

Desflurane 536 533 0 1,983,073 1,972,412 0

Totals 2,898,500 3,051,500 211,212

CO2e (kg/y)Volume Purchased (L/y)

Sevoflurane Isoflurane Desflurane

130 510 2450GWP100 510
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A Planetary Health Strategy

13.4 million kgCO2e

4.5 million kgCO2e



Global 

Warming 

Potential of 

Anesthetic 

Techniques
Sherman, Tunceroglu, Parvatker, 

Sukumar, Dai, Eckelman

0.0 10.0 20.0 30.0 40.0 50.0 60.0

MAC (N=12)

PNB+(TIVA/MAC) (N=10)

TIVA (N=11)

GIH (N=10)

PNB+GIH (N=12)

GWP100 (kg CO2 eq.)

IV (used)

IV (wasted)

Inhaled

Medical supplies

PNB=peripheral nerve block,

GIH=general inhaled, 

TIVA= total intravenous anesthetic, 

MAC= monitored anesthesia care



Breast Regional Anesthesia

Costa et al. Anaesthesia 2020. 



Benefits of Breast 
Regional Anesthesia

▪ Reduced 

greenhouse gas 

emissions

▪ Reduced opioid 

prescribing

▪ Avoidance of 

aerosols

▪ Higher throughput

▪ Conversion of 

inpatient cases to 

ambulatory

▪ No PONV

▪ Excellent analgesia

▪ Early mobilization

▪ +++ Satisfaction













Supply Chain

US national health care greenhouse gas emissions by GHG Protocol 

Scope, 2018



Material 

Extraction

Manufacturing 

Production

Transportation

Life-Cycle 
Emissions

90%



Linear 
Healthcare

Circular
Healthcare

Material extraction

Product design/
manufacturing

Procurement/ 
inventory/

Clinical use

End of life

Waste disposal

Reduce

Health Affairs. 2020. 39(12):2088-97.

www.healthaffairs.org

50

Reprocess Repair/refurbish

Recycle

Repurpose

Reuse



Drivers 
of a Linear Economy

Profit maximization Assumptions of improved safety 

with single-use devices

Avoidance of liability and 

complexity



A Comparison of Reusable and Disposable 

Overcash M. Anesth Analg 2012.

Water

250-330%

Energy

200-300%

CO2

200-300%

Solid Waste

750%

Disposable Textiles

Water

Energy

CO2

Solid 

Waste

Reusable Textiles

A Planetary Health Strategy



Comparative Life Cycle 
Assessment of Disposable and 

Eckelman M, Mosher M, Gonzalez A and Sherman J. Anesth Analg 2012.

7.4 kgCO2e 11.3 kgCO2e

Figure 2. Comparative environmental and human health 

(HH) impacts for disposable and reusable laryngeal mask 

airways (LMA), Building for Environmental and Economic 

Sustainability (BEES) impact assessment method.



VS

Supply chain 



Strategy
▪ Professional guidelines to 

support low-carbon treatments 

(e.g. inhalers, anesthesia)

▪ Extended producer 

responsibility

▪ Accreditation policies to 

promote environmental 

stewardship

▪ Environmentally 

preferable procurement 

policies

▪ Evidence-based infection 

control practices

▪ Policies for rational use of 

single-use devices

▪ Reduce material 

consumption

▪ Select low-carbon drug or 

reusable device where 

choice exists

▪ Innovate toward lower 

carbon design



Food as Medicine

UN Climate Change Report

Food and Land

Unhealthy 

diets

33%



Individual 

Health
Romanello et al. Lancet 
Countdown. 2022



Environmental 
Impacts Of 
Food
Scarborough 2014



Food as Medicine

MALNUTRITION AFFECTS ALL REGIONS WORLDWIDE

Across the Globe

1.9 Billion

Adults, 18 years and 

older, are OVERWEGHT

>600 Million

Of these are OBESE

264 Million
WOMEN of reproductive 

age are affected by iron-

deficiency anemia

462 Million
Adults are 

UNDERWEIGHT

A Planetary Health Strategy



50% wasted



Annie Lalande, Keiko Patterson, Stephanie Alexis, Karina Spoyalo, Navin Ramankutty, Jiaying Zhao, Andrea J. MacNeill

Overall Satisfaction



Food as medicine

Transforming hospital food systems for improved patient care and planetary health 

A Planetary Health Strategy



On-Call FoodCateringRetail Food
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64

Meals
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Healthy food

Hospital

Community Wellbeing



Create
Health Care
Food Hubs

Build
Planetary

Health
Leadership

Promote
Planetary

Health 
Menus

Advance
Sustainable
Purchasing

Improve
Patient &
Staff Food
Experience

Understand
Food as

Medicine

Equity
Community 

Well-Being

Climate

Cultural Safety

In Plain Sight

Addressing Indigenous-Specific Racism 

and Discrimination in BC Health Care

Addressing Racism Review 

December 2020



67

Planetary 
Healthcare
Expanded duty of care from individual 

patient to public and planet



Andrea MacNeill, MD MSc FRCSC

@ecosurgeon

andrea.macneill@vch.ca
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