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How some people view health
systems
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Clinicians thought
there there would
be around 15-20
patients

+

( Screening test\,
oo

Example: Care delivery in oncology

Low risk
No NO REFERRAL

) (W

™ High risk

Refer to
genetics
service?

Clinicians thought
there may be some
patients who
would attend
private clinics

This is what
healthcare staff
1 said they did.

Screen

Yes

Clinicians thought
only 1 or 2 would
be missed

High risk | |Work-as- )  Work-as- (i

= = enetics service Y\T/S
1 Imagi ned o done gt Referralcrréade@ )
to

Refer \L

Clinicians thought
referrals could be
made up to 18
months after

surgery

Yes

Clinicians thought
there may be some
patients who
would not attend

Patient attends
appointmentat HCC

Complexity

Not seenNo

Barriers -
[Taylor et al., 2016; Long et al., Enablers This is what they

2018; BMC Health Serv Res] actually did.
AUSTRALIAN INSTITUTE OF HEALTH INNOVATION | MACQUARIE UNIVERSITY

Clinicians thought
there was a wait
list to be seen
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That’s why change
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..and why we need to continuously learn and improve.
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Implementation principles . —_ Behavior change steps

(the ‘how’) (the ‘what) . . -
o %es
| Step 1: Form e =X W
1 implementation o} | A0
team (IT) %7
& Step 2: Identifying N ’ ,’, '
5 the target behavior ,' 2N W
§ Step 3: Identifying B 7 eq), (,'
@ local barriers (LB) /"—::‘\7\\;; (
E Step 4: Identifying < RN
\ & local strategies (LS) ..X J/',.f.‘?“‘i ]
Step 5: Implementing * *+ ° o N
local strategies Ere W e

Step 6: Evaluation
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Understanding the Evaluating the impact of
relationship between interventions on health,

AlHI at a glance

Understanding

system complexity and
system performance

o]

Use of artificial
intelligence to support
evidence-based decision-
making

workplace and social
outcomes

Designing models of
care and ways of
working that improve
safety and quality

behaviour as a basis
for practice
improvement

il

Applying an economic
lens to evaluations and
policy development
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Building low-carbon, climate- B3 acouane
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resilient healthcare systems s

OBSERVATORY ON THE FUTURE OF HEALTHCARE

AUSTRALIAN INSTITUTE OF HEALTH INNOVATION | MACQUARIE UNIVERSITY
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International collaboration on

environmental sustainability
in healthcare

Colaboracion internacional
sobre sostenibilidad
ambiental en la atencion
sanitaria
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problems

" Fragmentation

- Workforce challenges
Financial pressures
Inequities in access to care
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Health Systems: Argentina and B Vacquarie
Australia OF HEALTH INNOVATION

- ARGENTINA AUSTRALIA
POPULATION (75 8 million peopl®> (27.0 million peopl®>

LIFE EXPECTANCY 77 7 years 84.2 years

COUNTRY SIZE  (2.78 million @6.9 people per km?2 @ miIIion@B.S people per km?2

ZUEh;(?DIgI\?DSI‘IS;EM * D60% payrol@ 30% *D67% taxes (public), 33% private
taxes (public), 15% private » Expenditure at 9.9% GDP, $6,931

- Expenditure at 9.7(@, $1,4@ USD per capita (2023)
USD per capita (2021)

ORGANISATION &  <Province-level health coverage @ional @coverage (Medicare)
STRUCTURE

» National Ministry of Health « Shared responsibilities between
oversees three distinct sectors Commonwealth Government, states

E aver: missec_i qny? (publi lal security, private) a itories
ey characteristics gy hly decentralisedto provinces « Coordinated via Agreements




Shared goals for health system B NAcquare

8 University

sustainability s e

Develop and Drive systemic
implement data- change towards

driven tools for low-carbon,
sustainable care Optimize climate-resilient Build a climate-

system-wide healthcare resilient health
performance workforce and
for mitigation learning
and adaptation systems

18
AUSTRALIAN INSTITUTE OF HEALTH INNOVATION | MACQUARIE UNIVERSITY
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Climate change, human
health, and health systems

Cambio climatico, salud
humana y sistemas de
salud
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Climate change, human health B racouse
and health systems

“The climate crisis is also inextricably
a health crisis. To prepare health

care systems for the future,
climate change must be seen as a
priority issue.”

[Braithwaite et al., Insight+, 2021]



Climate change and human By vicee
health: an international lens husTeauan wsTTuTe

Non-optimal World’s largest study of

temperatures % ]
account for 9-43% global climate related mortality

of global deaths  Twncs PRRiRRIIEE  Seion

and equating to 74 S PP 2000 and tempem
temperature-related TErTeeennn 3219” '&, et
excess deaths per G s

5, 083 ooo deaths il’

Q'\G
oooooooooo

4,594,000 489,000

100 000 residents we e NANMAROATAT

[Time-series data on mortality and ambient temperatures
from 750 locations in 43 countries and five meta-predictors
at a grid size of 0-5° x 0-5° across the globe]

[Zhao et al. 2021.Global, regional and national burden of mortality associated with non-optimal
ambient temperatures from 2000 to 2019: a three-stage modelling study]



health: an international lens husTeauan wsTTuTe

Annual deaths due to
abnormal temperatures by
region:

Climate change and human 5 lacouane

Africa — 1.2 million

Asia — 2.6 million

Europe — 835,000

South America — 141,000
UK - 52,000 N
US - 173,600 temperature

L 4 4 /)P
. o related deaths:
China — 1.04 million 51.9 23.9% 16.4% 7.7%
India — 74,000 O o O
. 1.5% occur in Asia 9% in Africa 16.4% in Europe 7.7% in America 0.5% in Oceania
Australia — 16,500 ot B

AUSTRALIAN INSTITUTE OF HEALTH INNOVATION | MACQUARIE UNIVERSITY [Zhao et al. 2021.Global, regional and national burden of mortality associated with non-optimal
ambient temperatures from 2000 to 2019: a three-stage modelling study]
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irect s aunFuns Indiret

effects [ Ro=cncoi gy  effects

HEALTHCARE

AUSTRALIAN INSTITUTE OF HEALTH INNOVATION | MACQUARIE UNIVERSITY [Costello et al., Lancet, 2023]



Impact of healthcare on climate g rcouse
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Scope 1 Direct emissions from \
healthcare facilities 7%

The Scopes oz
framework

energy 112

Scope 3 All other supply chain emissions 82% e
Including:

® Water and waste

® Energy

® Transport and construction

® Medical devices and medical supplies

® Pharmaceuticals and chemicals

® Other manufacturing

*® |Information and computer technology, equipment and services
® Plastics, rubber, textiles, and paper

*® Finance, insurance, administration, and public health testing and research
* Food

® Others

AUSTRALIAN INSTITUTE OF HEALTH INNOVATION | MACQUARIE UNIVERSITY [Braithwaite et al. BMJ 2023]



HEALTHCARE’S
BI-DIRECTIONAL
PROBLEM

AAPTATIONm__ MITIGATION
g \\/hat we should &

Emerg

& Dbe working on

.F@I—I

UTURE OF HEALTHCARE

[Braithw. al., Scientific Reports, 2025]




Latin American countries with

commitments through the
COP26

Commitment 1: | ADAPTATION
Climate resilient health systems

Commitment 2: | MITIGATION

Sustainable low carbon health
systems

[Hartinger et al. 2024. The 2023 Latin America report of the Lancet Countdown
on health and climate change; The Lancet Regional Health — Americas]

AUSTRALIAN INSTITUTE OF HEALTH INNOVATION | MACQUARIE UNIVERSITY



Argentina’s adaptation and B Dacuee
mitigation work HTA

NThe experiencedefmommtﬁrrageelnst

progress on health and climate Is possible if basic
conditions are met, including political will and
financials c he mes &

Intersectoral and multilevel collaborationé [ ar € ]
enabl ers of progress e€eo

[Hartinger et al. 2024. The 2023 Latin America report of the Lancet Countdown
on health and climate change; The Lancet Regional Health — Americas]



" MACQUARIE
- University

4.

Solutions for further
progress on adaptation

Soluciones para segquir
avanzando en la
adaptacion
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Health system capacity and

p r ep ar edn ess OF HEALTH INNOVATION
< L
S Y | A

N=129 ﬂ _
50+ countries nature climate change ﬁﬁ ﬁ

AN
52 . TN
O' Analysis https:/fdol.org/10.1038/241558-024-01994-4 [ ) i

Analysing health system capacity and .g,
preparedness for climate change

I"' rastructure
. dlannin
Received: 8 May 2023 Jeffrey Braithwaite™®® |, Elle Leask®', Carolynn L. Smith®=

Genevieve Dammery ®'2, Kalissa Brooke-Cowden®*, Ann Carrigan’,
Ella McQuillan', Lauren Ehrenfeld', Enrico Colera®, Johanna Westbrook® &

Published online: 26 April 2024 ¥Yvonne Zurynski®
While increasing literature demonstrating the direct and indirect impacts

@ols & fra | ®|checkforupdates
of climate change focuses on health, the capacity and preparedness

» >
/ of healthcare systems to deal with these impacts are less frequently | €
E ﬂ considered. Here we performed a systematic analysis of peer-reviewed $ i ¥

Communica

Accepted: 22 March 2024

cn

and grey literature to assess the current and projected coping capacity
for healthcare systems under climate change. Data from the 129 included

AUSTRALIAN INSTITUTE OF HEALTH INNOVATION | MACQUARIE UNIVERSITY [Braithwaite et al., Nature Climate Change, 2024]
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Strategies to strengthen capacity gg vacoune
and preparedness
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? Climate hazards ;

Evaluate capacity and vulnerability

Care

Track

Offs
Cle

Natia

Tool °

“... many health systems are underprepared for the consequences Filities
of climate change ...”

Over the next few years, we need:

Proactive planning and capacity building

Research on long-term effects of impacts, responses and recovery

Preparedness training for all kinds of disasters

Targeted solutions for different kinds of patients

Care plans for different types of disasters

and

'S

D

nd
hzards

ention

SETTerar T Tactees Care

Invest in surveillance systems

[Braithwaite et al., Nature Climate Change, 2024]



Tools and frameworks for

climate resilience
— ;

Mainly national or
international, rather than
state/province or local level.
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Operational framewor
for building climate resilient
health systemsg

Sendai Framework
for Disaster Risk Reduction
2015 - 2030

T TOOLS &
J M)
@

Crisis Standards |
of Care

FRAMEWORKS

Ambulatory
Hospitals ' Care

A Systems Framework for d

g /4
Catastrophic Disaster Response = o H . Aged
i General Practices Care

Community
Clinics

AUSTRALIAN INSTITUTE OF HEALTH INNOVATION | MACQUARIE UNIVERSITY

|
' Coordinated action
|
|

promotes equity, but
local context matters.

What do you think?

[WHO, 2022; Braithwaite et al., Nature Climate Change, 2024]
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What are the needs? EPIS Implementation

Exploration How to address them?  |Framework

|dentify opportunities,

Preparation .
P barriers, and enablers

Healthcare Management Forutm
Volume 36, Issue 4, July 2023, Pages 217-223

L ] L ] L ]
_ Initiate, monitor, and
© 2023 The Canadian College of Health Leaders. All right red., Article Reuse Guidelines I I t t
Mo/ OITIOMOATOINE08T mpiementation

modify strategies

ORIGINAL ARTICLES

A climate resilience maturity matrix for Canadian

. oL [ IV Based on current
ealth systems

Tl I ENid & projected data

Denise Thomson, MA, MBA 1, Linda Varangu, MEE 2, and Richard J. Webster, PhD 3

AUSTRALIAN INSTITUTE OF HEALTH INNOVATION | MACQUARIE UNIVERSITY [Thomson et al.. Healthc Manage Forum 2023]
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Solutions for further
progress on mitigation

Soluciones para segquir
avanzando en la
mitigacion




Ways to reduce healthcare’s
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Impact on climate change

OF HEALTH INNOVATION

thEbmi Research v Education~ News&Viewsv Campaigns~ Jobs v

Research

Strategies and tactics to reduce the impact of healthcare on climate change:
systematic review

BMJ 2024 ;387 doi: https//doi.org/10.1136/bmj-2024-081284 (Published 08 October 2024)
Cite this as: BM/ 2024;387.e081284

Article Related content Metrics Responses Peer review

Jeffrey Braithwaite . professor1 2 3 Carolynn L Smith . research fellow 1 L Elle Leask . research assistant 1,
Shalini Wijekulasuriya . research assistant 1 2 Kalissa Brooke-Cowden . research assistant 4,

Georgia Fisher , post-doctoral fellow ',Romika Patel , research assistant 1,Lisa Pagano . post-doctoral fellow
Hania Rahimi-Ardabili , research fellow * Samantha Spanos . post-doctoral fellow 1,Christina Rojas . project
Andrew Partington , research fellow 3,Ella McQuillan , research assistant ',

Genewvieve Dammery . research assistant ' LAnn Carrigan . research fellow 1 L Lauren Ehrenfeld . research
Enrico Coiera &, professor? 4 Johanna Westbrook ", professor? &,Yvonne Zurynski ", professor1 2

AUSTRALIAN INSTITUTE OF HEALTH INNOVATION | MACQUARIE UNIVERSITY

N=205
26 countries

OVERARCHING
STRATEGIES

DECARBONISATION
STRATEGIES

[Braithwaite...Smith...Spanos...et al., 2024; BMJ]



Using tools for
measuring and
monitoring

greenhouse gag

emissions

O

MACRGLEVEL TOOLS

/

Powered by
lower-emission

K sources /

Enacting

policies an H
governanc HH

Q

Strenathenin
healthcare
Infrastructure

Actionsof individuals
and groups

@

Health Ministry,

<

National agencies

A

>

Hospital
A

| HEALTH
| SYSTEMS |

ol A

Rehabilitation

Minimising
travel and
transportation

> El,

Reduction in
energy use

O Strengthening externadl
- infrastructure

a>*
Managing
physical waste

Decarbonising the supply chai

OVERARCHIN( DECARBONISATION
STRATEGIE ) STRATEGIES
' S TgeuTare— >
". ! RO
Changin
clinical & Changing
surgical | | organisational Key:
practices behaviour Health system

[] Externalto the health system

[Braithwaite et
al., 2024; BMJ]



Using tools for measuring a

monitoring greenhouse ga
emissions

ADVOCACYS" | Actionsof

Individuals

and group

. s 3 S CO P E BN | WHAT’S NEW IN INTENSIVE CARE
"G 3 Operational framework for COMMUNITY Create intensive care green teams, there is
building climate resilient and |NVO|—VEMENF‘0 time to waste
ES Life Cycle low carbon health systems e

Assessment

Hospital

HEALTH | &
- SYSTEMS | REGISTER NOWI \ _‘
OVERARCHI g F DUCATION & TRAININ

q . -
STRATEGIE : LEADERSHIP & EMPOWERMENT
‘ CE \ T Y ORIGINAL ARI';:J'CLE . 3
United States /’ o \ N - - - -
MC | M+ \’EPA‘Enw,Onmemm Protection v R ~ A climate resilience maturity matrix for '
gencv / ///

“|Canadian health systems
Hpallh Earp

=
[N

( 0:)

Carbon Calculator ':

~ Changin
Climate Impact Chckup g g
LTI ET Health care’s GHG emissions calculator 4 O rg an I Satl O n aI

GREENHOUSE - behaviour
GAS PROTOCOL

[Braithwaite et al.. 2024: BMJ]



StrengtheninQ ENERGY CONSERVAT|ON | Minimising travel and transportation
Infrastructure < A

ENERGY EFFICIENT BUILD Towards estimating the carbon footprint of

external beam radiotherapy

‘s Cummings ?, Clare Taylor 2,

SUSTAINABLE PRODUCTION ¢

Q “;m-g Manufacture ".'ll PROCU REMENT
) conon ——
................. HOSpitaI ® H EA LT H Reh = cAFECYCLE e an Include sustainability clauses in procurement
L4
A

REPLACING HIGH GHG PRAC]

N ~ @ @ rose [ imematiosl }owl  contracts, encourage supplier ‘take-back’
N , reuse M 4 Environmental )
< §Y S T E M S recycle 7 | anapubiic Hef  programs for waste, a commitment from
~ k4
S~

suppliers to achieve carbon neutrality

Article
" Consensus on Prioritisation of Actions for Reducing the
N« v « @ - . Environmental Impact of a Large Tertiary Hospital: App]

4 Audit

The financial and environmental impact
of purchased anaesthetic agents in an
Australian tertiary hospital

Changing
clinical &
surqgicalpractices

DECREASING ENE
GRID EMISSIONS

VALUE CARE

VALUE




What can clinicians do?
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Using tools for
measuring and
monitoring

greenhouse gfp

emissions

Changing
organisational
behaviour

Actionsof individuals

and groups @

Empower

Optimise care '
patients

Changingl

clinical &

surgical

practices

Reduce low
value care

Swap high GHG Reduce hospital
practices re-admissions

a>*
Managing
physical wast

Minimising
travel and

transportation

C 3C IC. 3C D

Decarbonising the supply chai

C%

Reduction in
energy use

AUSTRALIAN INSTITUTE OF HEALTH INNOVATION | MACQUARIE UNIVERSITY

[Braithwaite et al., 2024; BMJ; Braithwaite, Pichumani & Crowley, 2023

- BMJ]
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What do YOU do? « Asses social, psychological . Shared electron
& economic factors =izl Elzeitenic
* Guidelines & decision tools « Link with social care and medical records
* Team-based care psychological services Y e ETIRlEy
- Patient-reported outcome focus « Build capacity for self-care teamwork
« Medication Review » Shared decision-making

. » Shared care plans
- Deprescribing Optimise care Empower Reduce low o p. )
patients value care * Question “routine

* tests
Swap high GHG Reduce hospital

practices re-admissions

« Care closer to home
* Integrate telehealth options

« Compare anesthetic gases & inhalers
 Gloves-off / gowns-down programs

 Referral pathways

* Integration of hospital-primary care
 Care coordination

» Supported discharge pathways

AUSTRALIAN INSTITUTE OF HEALTH INNOVATION | MACQUARIE UNIVERSITY [Braithwaite et al., 2024; BMJ; Braithwaite, Pichumani & Crowley, 2023; BMJ]
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Box 2: Public health measures to address climate change?7 2®

* Addressing the impact of the health sector on climate change

* Promoting public health education and awareness

* Overseeing disease surveillance and responses
Building capacity and training staff

Advocating for policy changes

Conducting research and applying evidence

Collaborating with other stakeholders and knowledge sharing

[Braithwaite, Pichumani & Crowley, 2023; BMJ]
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are being used in Argentina? prEe——

Using tools for

: o :/’ g Changin
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6.
Summing up

Resumiendo




Building sustainable health B3 acouane
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systems amidst climate challenges

OF HEALTH INNOVATION

HEALTHCARE’S
BI-DIRECTIONAL PROBLEM

IMPACTS OF IMPACTS OF
CLIMATE HEALTHCARE Challenges &
Challenges & CHANGE ON ON CLIMATE opportunities

Using tools for measuring

Workforce and monitoring

Enacting policies
and governance

Surge capacity Actions’of individuals

Communication failures Service interruption and groups
h : ... | behavi
Healthcare infrastructure and Decarbonising Shansinsierganisatienaybenayion
urban planning the supply chain Strengthening infrastructure
Tools & frameworks Financial burden Changing clinical Minimising
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together s
Refine and test tools to Implement interventions and
assess emissions across evaluate environmental and
health system levels health outcomes

Translating research findings into actionable insights for testing and learning.

Develop implementation Examine contextual
frameworks to guide effective barriers and facilitators of
adoption and scaling iIntervention strategies



§ Editors: J Braithwaite, Y Zurynski , C K-L Smith

ROUTLEDGE
%{ HANDBOOKS

' Authorship: 36 chapters, 74 authors
B - Part I: To begin (three chapters)
» Part Il: The effects of climate change on

health and care (thirteen chapters)

 Part lll: The impact of healthcare
delivery on the climate (eighteen

oW G0 R @ chapters)
Routledge Handbook of
Climate Change and Health
System Sustainapility (two chapters)

Edited by Jeffrey Braithwaite, Yvonne Zurynski and
Carolynn K-lynn Smith

» Part IV: What does it all mean? m:ss ez
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T h an k yo U OF HEALTH INNOVATION
Muchas gracias

Dr Samantha Spanos

Dr Lisa Pagano

Dr Georgia Fisher

Dr Carolynn L Smith

A/Prof Louise A Ellis

Dr Kate Churruca

Professor Yvonne Zurynski
Professor Jeffrey Braithwaite

You can contact me here:
samantha.spanos@mgq.edu.au
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