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Climate Change is a Risk to Health
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GOVERNMENT
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editor
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Scientists deliver ‘final warning’ on
climate crisis: act now or it's too late

0 1.5C above pre-industrial levels is the threshold beyond which our damage to the climate will
rapidly become irreversible. Photograph: Janez Volmajer/Alamy

Scientists have delivered a “final warning” on the climate crisis, as rising
greenhouse gas emissions push the world to the brink of irrevocable damage

that only swift and drastic action can avert.
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Carbon Emissions in Healthcare W&
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GOVERNMENT

THE LANCET
Planetary Health

The carbon footprint of Australian health care

Arunima Malik, PhD « Prof Manfred Lenzen, PhD « Scott McAlister, MEngSci » Forbes McGain, PhD 2 =

« Published: January, 2018 « DOI: https://doi.org/10.1016/52542-5196(17)30180-8 «

Findings

Delivery of care Supply chain

In 2014-15 Australia spent $161-6 billion on health care that led to
CO,e emissions of about 35 772 (68% Cl 25 398-46 146) kilotonnes.
Australia's total CO»e emissions in 2014-15 were 494 930 kilotonnes,
thus health care represented 35 772 (7%) of 494 930 kilotonnes total
CO,e emissions in Australia. The five most important sectors within
health care in decreasing order of total CO,e emissions were: public
hospitals (12 295 [34%] of 35 772 kilotonnes CO,e), private hospitals
(3635 kilotonnes [10%)]), other medications (3347 kilotonnes [9%]),
benefit-paid drugs (3257 kilotonnes [9%)]), and capital expenditure
for buildings (2776 kilotonnes [8%]).

Figure 1: Total and relative CO2e
emissions for 13 health-care expenditure
categories

NSW Health



NSW Health’s progress in reaching net zero Wk

GOVERNMENT

Harnessing renewable energy: Australia's N et Ze ro Lead S p I'Og ram

largest hospital solar power system to be
installed in Port Macquarie

ABC Mid North Coast / By Emma Siossian

Posted Sat 9 Jun 2018 at 7:43am

Emorgancy

Nursing and midwifery
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Research evidence on the role of digital health
for climate change mitigation and response

MACQUARIE
University

SYDNEY-AUSTRALIA

Hania Rahimi-Ardabili, PhD

Research Fellow
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@ThelnstituteDH #MEDINFO23




" MACQUARIE
University

SYDNEY-AUSTRALIA

Aim and characteristics (n=142, 62% empirical)

Roles for digital health

Mitigation Adaptation

Reducing Managing Managing % %
health system climate related climate related - i
emissions (23%) J infectious environmental e

h,f dl,stnbut/on 530 countries, 79% high

health risks
(50%)

diseases (46%)

Publication trend

25
Tasks supported :
= 20
]
I Data sensing I Modelling g 15
S 10
0 9 9 o <)
Monitoring Decision support g 5
system (DSS) Z
1947 - 2004 - 2007 - 2010 - 2013 - 2016 - 2019-
E|ectronic data Communication 2003 2006 2009 2012 2015 2018 2021
n=0 n=8 n=11 n=21 n=17 n=34 n=48
Ca ptu re Year

=== \itigation —@— |nfectious disease === Environmental health risk

Rahimi-Ardabili H, Magrabi F, Coiera E, Digital health for climate change mitigation and response: a scoping review. J Am Med Inform Assoc 2022; 29 (12), 2140-2152
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Digital health mitigation solutions

Information on performance Feedback on clinical decisions Energy use reduction

e Monitor environmental e Contribution to emissions (DSS). e Adjust energy consumption
performance e.g., CO2 emissions. e Increase awareness and (sensing and DSS).

e |dentify process impacts e.g., knowledge (DSS). e Digitalise work processes (e-data
dashboards (e-data capture). capture).

e Reduce travel for care and
education (communication).

Indirect Direct

DSS: Decision support system
Tasks in bold

CENTRE FOR HEALTH INFORMATICS | AUSTRALIAN INSTITUTE OF HEALTH
INNOVATION | FACULTY OF MEDICINE, HEALTH AND HUMAN SCIENCES
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Aim and characteristics (n=142, 62% empirical)

Roles for digital health

Managing climate
related
environmental

Managing
climate related
infectious
diseases (46%)

health risks (50%)

MACQUARIE
HeH : H Universi
Digital health adaptation solutions & R
predict outhreak  » Assist with plannin « Diagnastic applicatios Seliver care remately
|md ling, sensing, e-data [mdMn‘, nss;. [sisrvey nnﬂumur[bols, (mﬁmmmmuml '
educe expasure by dat DS «Mana g resaurces for
sharing and raising + Bisinfarmatics sansing tools aptimal care delvery
aaaaaaaa {Dss, Tiar testing |DSS). (madelling,
mmunication. ~ commun ication.
Prevention and tertral Health services
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Digital health adaptation solutions " University

e Predict outbreaks e Assist with planning e Diagnostic applications e Deliver care remotely
(modelling, sensing, e-data (modelling, DSS). (survey and sensor tools, (communication, sensing).
capture). e Reduce exposure by data DSS). e Manage resources for

e Detect outbreaks e.g., sharing and raising e Bioinformatics sensing tools optimal care delivery
syndromic surveillance awareness (DSS, for testing (DSS). (modelling,
system (monitoring, e-data communication). communication.
capture).

e |dentify risk areas and
factors (modelling,
sensing).

e Display data (e-data
capture).

Prevention and control Health services

DSS: Decision support system
Tasks in bold

CENTRE FOR HEALTH INFORMATICS | AUSTRALIAN INSTITUTE OF HEALTH
INNOVATION | FACULTY OF MEDICINE, HEALTH AND HUMAN SCIENCES



Measuring carbon footprint of
digital health interventions

A/Prof Zerina Lokmic-Tomkins

Faculty of Medicine, Nursing and Health Sciences
School of Nursing and Midwifery

E: zerina.tomkins@monash.edu

Twitter: @TomkinsZerina
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The environmental impact of digital
health

Devices: The production & disposal of wearable

—" (@) technologies, robotics, devices used for digital
Eﬂ_-i St 5 health (smartphone, tablets, laptops, desktops)
e . > Storage of data: Health data & biometric data
sprometr__spoz e storage on cloud (electricity use)

Internet

(( \
( D) \\( D ) |
Wireless/GSM ereJess/GSM/

Digital health communication infrastructures that

facilitate digital health, including telehealth call
R | centres
~lvideoconference/: SMS '
- \
ioiog1001001 (oo 011\1\ 09110\00910118\1\ o 0
RPmRT Lokmic-Tomkins Z, Davies S, Block LJ, et al. Assessing the
TG SUR0I001001 0100 0444 carbon footprint of digital health interventions: a scoping

- review. ] Am Med Inform Assoc. 2022;29(12):2128-2139.
VB0 04 0 doi:10.1093/jamia/ocac196




Frameworks, methodologies & tools in healthcare

Frameworks identified by Lokmic-Tomkins et al/

Lifecycle Assessment of Technology

Comprehensive Environmental
Assessment (CEA)

Environmentally Extended Input-
Output Analysis (EEIOA)

Lokmic-Tomkins Z, et al. Assessing the
carbon footprint of digital health
interventions: a scoping review. ] Am Med
Inform Assoc. 2022;29(12):2128-2139.

The Eco-Health Footprint

The green synthesis framework

Energy Efficient Tester and
Framework for Energy Efficiency
Testing to Improve eNvironmental
Goals of the Software Engineering

The Greenhouse Gas Protocol

Methods identified by
Lokmic-Tomkins et al

Frameworks reported since Lokmic-Tomkins et al publication

i-Climate

Sittig, D. F., Sherman, J. D., Eckelman, M. J., Draper, A., & Singh, H. (2022). i-
CLIMATE: a "clinical climate informatics" action framework to reduce
environmental pollution from healthcare. Journal of the American Medical
Informatics Association : JAMIA, 29(12), 2153—-2160.
https://doi.org/10.1093/jamia/ocac137

Green-Mission framework

Sijm-Eeken, M. E., Arkenaar, W., Jaspers, M. W., & Peute, L. W. (2022).
Medical informatics and climate change: a framework for modeling
green healthcare solutions. Journal of the American Medical

Validated, reliable instruments/tools — not identified

Carbon calculators?

EXO)

4 MONASH
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Local and national level

Policy development

Glohaliayet pertaining to health

Local and national level

Evidence-based guidelines
Global level (WHO)

Digital biomarkers/sensors and
wearables

AI/AV/AR Climate Resilient

Healthcare

Climate resilient models

Digital Health
9 of care

Environmental impacts of DH
interventions

EMR/Telehealth/Clinical Decision
Supports

Decision-support tools

Supply chains & procurement

Changes in daily operations —
Renewables

Monitoring progress (dashboards) Z. Lokmic-Tomki

Pathology & radiology tests Sustainable healthcare

systems

} Value-based care —
Unnecessary procedures

Governance —|

Rethinking business models

Regenerative resources Circular Economy —

Waste as resource

Considering environmentally sustainable digital
health interventions - system boundaries

Community engagement,
involvement and development

Co-designed solutions

Rural and regional health
Sustainable development goals
Public health

Health promotion/Prevention

Global evidence on cause-effect
through data linkage (multi-
national, multi-sector)

Implementation and evaluation
of interventions (i.e. air
purifiers & air pollution)

Content knowledge and
expertise

Patient, carer, community
Workforce development education
Wellbeing

Culture -sustainable healthcare

~— Innovation in models of care
— Sustainable clinical practice

Disaster nursing (education and
r simulation)

i— Clinical waste reduction
N RGN T S EM—— Food waste management
'~ Reduce-reuse-recycle

~ Prescribing practices

I~ Animal models

— Technology research platforms
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Advancing Women’s
Participation in Climate
Action through
Digital Health Literacy

Robab Abdolkhani, Dawn Choo, Cecily Gilbert, Ann Borda
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Climate Literacy

A climate-literate woman:

* Has a clear understanding of the linkages between climate change and
health

e |s able to communicate risk
e Can assess data
« Comprehends uncertainty

« Makes informed and responsible decisions or advocate for broader
polices that protect health

Limaye, V. S., Grabow, M. L., Stull, V. J., & Patz, J. A. (2020). Developing A Definition Of Climate And Health Literacy: Study seeks to develop a definition of climate and health literacy. Health Affairs, 39(12), 2182-2188.



Allianz Climate Literacy Survey 2021 — By gender, % of respondents with low level of
climate literacy

0% 10% 20% 30% 40% 50% 60% 70%

303%
Total | 42.3%

28.8%
Germany I 36.3%

252%
France I 39.4%

24.9%
Italy . 33.8%

23.1%
UK I 41.2%

50.9%
US I 61.6%

Male m Female
18



Digital Health Literacy

Norgaard, O., Furstrand, D., Klokker, L., Karnoe, A.,
Management & E-Learning, 7(4), 522.

External

Individual = |nteraction =  System

3. Ability to actively engage
with digital services

6. Access to digital
services that work

1. Ability to process

4. Feel safe and in control

2. Engagement in ow
health

7. Digital services that
5. Motivated to engage with suit individual needs l
digital services

Internal

Batterham, R., Kayser, L., & Osborne, R. H. (2015). The e-health literacy framework: a conceptual framework for characterizing e-health users and their interaction with e-health systems. Knowledge



When, Where, and How to Consider Digital Health and Climate Literacy?

é

Contributes to climate Climate Change Multiple health impacts on
change via greenhouse nities from ir d
gas emissions heat stroke to mental health
challenges
Direct and indirect
impacts on health
system
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Health System

)

Chinical care

Sarabu, C., Deonarine, A., Leitner, S., Fayanju, O., Fisun, M., & Nadeau, K. (2022). Climate change and health informatics: pilot survey of perspectives across the field. Journal of the American Medical Informatics Association, 29(12), 2117-2123.



GENDER
CLIMATE
TRACKER

NEW MOBILE APP

{

DOWNLOAD AT §
HTTP://GENDERCLIMATETRACKER.ORG/
4 SUPPORT/

LB | I.I‘ 1

+ Sufficiently resilient health communities

I Digital Health Literacy
Climate Literacy

21
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