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Source: Leonardi etal. (15).
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Climate change: major biological and health impacts
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Method Cohort Scope (per Result (kg

procedure) CO,-¢e)
Grinbergetal, | Eco-audit,using  Single valve repair or Surgical, anaesthesia and the | Based on a bill of materials, process choice, 1243
2021 (31) granular primary | replacement and isolated | cardiopulmonary bypass transport requirements and duty cycle (the
activity data. on-pump coronary artery  workstations. Disposable details of the energy and intensity of use), and
Singlesitestudy. | bypass grafting in adults at | medical products, disposal route. Considers the embodied

Lyon University Hospital,  pharmaceutical products and  energies and process energies from a database

France. (1 =28) electricity consumption. of material properties; those for the energy and
carbon intensity of transport and the energy
sources associated with use are drawn from

Took-up tables (32).

Hubertetal,, LCA, using Uncomplicated CABG ‘The surgical suite, defined as  Data were collected on volatile anaesthesia 505.1
2022 (33) granular primary | surgery for elective patients | the sum of a hospitals utilsation, electrical consumption, and
activity data. at Tufts Medical Center, ~ operating theatres, generation of solid waste based on both trash
Singlesitestudy.  USA (n=18) surrounding corridors,and  bag collection and weights of the sharp
sterile core, inclusive of container.
anaesthetic and equipment  Following GHG Protocol, considers scope 1,
rooms but exclusive of pre- | anaesthetic gases using Global Warming

operative and post-operative  Potential (34); scope 2, electricity use (grid
holding and recovery areas,  intensitis provided by local electrical utlites),
administrative offices, and | energy for space heating; and scope 3, surgical
medical device reprocessing | supply chain and waste disposal, applying
departments. Staff travel was  DEFRA greenhouse gas life-cycle conversion
excluded as it was considered | factors for waste disposal, which take into
outside of the study boundary | account greenhouse gas emissions generated
(33) upstream in the supply chain as well as in the
downstream disposal (33).

“This study EEIO, using Coronary artery bypass Full patient encounter Cost data for NHCDC for the financial year 11,482
averaged patient | using 1 LIMA graft and (admission to discharge). 2021-22 (Round 26) for costs incurred by
activity-based cost | coronary artery bypass Operation of healthcare Royal Prince Alfred Hospital (RPAH).
data. Singlesite using 1 saphenous vein system and facilities, Single-region input-output table using the
study. graft for stable, non- infrastructure, and personnel,  Australian Industrial Ecology Laboratory for
diabetic patients with along with the apportioning 1,284 sectors across the Australian economy,

two-vessel coronary disease | of utilities (including waste),  and the associated greenhouse gas emissions
at RPAH, Australia transport, and material inputs |~ generated by each sector during the year,

(n=32). drawn from Australia’s National Greenhouse

medical devices and Inventory Report.
furniture, excluding capital

items.
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Inclusion Exclusion

o Peer-reviewed and/or grey literature,
provided it demonstrates discussions
that align with the concepts asked
within the key questions;

Literature featuring discussions of the
relationship between Country and a
sense of loss as a result of
environmental changes;
Aboriginal-specific literature, with
discussions of Aboriginal perspectives
or experiences;

Literature that includes discussions
about the importance of Connexion
to Country as an imperative element
of Aboriginal cultural ties, kinship,
and place-based positioning.

°

Literature without a particular
focus on discussions involving the
experiences and perspectives of
Aboriginal peoples;

Literature derived outside of an
Australian experience;

Secondary literature;

Non-human related research;

Grey literature is found to have had
no level of the peer-review process.
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Pattern

Advances

Evidence

Research
recommendations

Authorship of - Authorship of Country - Database search identified four | - Current published works - Prime examples of Country
Country and - Collaborative research texts, currently published, featuring Country as the origin authorship will encourage the
traditional methodologies such as featuring Country as lead of knowledge. development of future literature
knowledge Aboriginal Participatory Action author. to adopt a similar approach.
Research (APAR). - Traditional knowledge’s - It is recommended that a
- Increasing frequencies of infrequently cited by the continued effort is required to
Aboriginal and Torres Strait following selected publications, involve Aboriginal researchers
Islander researchers, “Strange Changes” “We're the in Aboriginal-specific research.
contributing to same as the Inuit,” “Future sea - Utilising Indigenist research
Aboriginal-specific research. changes;” and “Solatalgia and methodologies.
- Where research involving the Gendered Nature.” - APAR methods of co-design.
Indigenous fields of study are
conducted by non-Indigenous
researchers, co-design methods
or consulting is used.
Storytelling as - The adoption of storytelling - The publications that featured - Each of the publications - Indigenous Data Sovereignty
methodology methodologies present “western” methods of data featuring Bawaka Country as recommends that storeys

throughout most of the selected
publications.

- Storey utilised as a
translation methodology

collection, selected relevant, but
fractured samples of text, rather
than featuring the storey in it's
entirely. This, potentially
misrepresenting the context.

lead author, succeeded in
interpreting Traditional systems
of knowledge ina
comprehensive yet

accessible manner

should be featured in
their entirety

Terminology

Proven theory of similar
terminologies pertaining to
climate change are present in all
chosen texts, whilst
demonstrating that some
terminologies may differ,
depending on the context or
Country of origin.

Database searches using direct
terminologies used in climate
research context did not
produce extensive results.

By broadening the search terms
to suit Indigenist research, a
wider body of work

was discovered.

Future Aboriginal-specific
climate change research, should
feature broad terminologies, as
well as climate-specific terms.
Thus, allowing them to be more
easily discoverable.

Aboriginal
perspectives and
experience of
environmental
change

The selected publications that
discuss environmental change,
specifically, features elements of
Aboriginal perspectives from
direct sources.

“Aboriginal” perspectives are a
generalised term, and does not
allow for alternative
perspectives derived from
factors such as, Country

of origin.

Four texts depict environmental
change as distressing.

The remaining texts
conceptualise climate

change alternatively.

Further research should explore
the alternative perspectives,
Cultural knowledge’s,
philosophies and ontologies of a
broad range of

Aboriginal peoples/communities.

Connexion to

The relationship of connexion

There discussions feature

Each of the texts feature

It is recommended that future

Country and to Country, discussed within the texts, that do not discussions of environmental research of Climate Change that
environmental extensively throughout the explore the connexion between change being observed by discusses the impact on
changes texts. “griefand loss,” pertaining to a Aboriginal peoples. Aboriginal peoples, should
- The impact of environmental connexion to Country. feature the impact of

change effecting this relationships to Country.

relationship is explored

throughout the texts.
Adapting to - Depictions of resilient attitudes - The literature rarely identified - Most of the texts suggest - Further research is

environmental
change

towards the future, were evident
throughout each of the texts.

- Climate change adaption
discussions and planning were
evident throughout most of
the texts.

currently implemented and
successful adaption practises.

immediate adaption
conversations between
community and key change
makers i.e., policy writers

recommended to explore
potential adaption strategies.
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Cost bucket description % costs by cost % costs by cost
bucket for CABG bucket for the

procedure stenting
procedure

Allied ‘Allied Health: Average cost-includes clinical services which costs are recorded against the allied 212% 167%

health cost centres.

Med Medical: Average cost-includes the salaries and wages of medical officers including visiting medical 9.38% 483%
officer (VMO) payments.
Nurse Nursing: Average cost-includes the nursing salaries and wages of medical clinical service or ward 7.00% 550%

cost centres.
Critical care Critical care: Average cost-includes clinical services which costs are recorded against critical care 20.97% 15.26%
cost centres as i adult intensive care unit (ICU), coronary care units, cardiothoracic ICU, high

dependency units, neonatal & paediatric ICU, psychiatric ICU, special care nurseries.

Imag : Average cost-includes services which costs are recorded against imaging cost centres and 187% 216%
g costs recorded against an imaging account code.

OR Operating Room/ Theatre time (in minutes) is a combination of theatre duration and recovery 20.89% 154%
duration.

Path Pathology: Average cost-includes services which costs are recorded against pathology cost centres 4.48% 313%
and pathology costs recorded against a pathology account code.

Pharm ‘Pharmacy: Average cost-includes services which costs are recorded against pharmacy cost centres 0.66% 024%
and pharmacy costs recorded against a pharmacy account code.

Pros Prosthetic: Average cost-includes services which costs are recorded against a prosthetic account 1.24% 9.30%
code.

SPS Specialist procedures suite: Average cost-includes all goods and services (excluding prosthesis), 0.29% 32929
salaries and wages and VMO payments for SPS.

Ward &KED  Ward and emergency department (ED) supplies: Average cost-includes medical and surgical 13.40% 2.69%

Supplies supplies and goods and services cost in clinical cost centres.

Non Clinical | Non-clinical: Average cost includes all costs associated with hotel (such as cleaning, linen and 5.94% 588%
food), the salaries and wages of administrative and non-clinical staff

On Cost On cost: Average cost-includes superannuation and workers compensation costs. 491% 4.48%

Exclude Includes costs which are not included in the pricing model and are excluded from the total cost in 3.54% + 1.26% Portal 2.13% +1.27% Portal
the portal such as Interest PPP, Depreciation and Actuarial Costs

Covid COVID cost bucket includes the additional expense such as cleaning, security and PPE that has 147% 1.63%.
been due to the COVID-19 pandemic

PatTrans Patient Transport cost bucket. Average cost-includes the costs associated with patient 051% 536%

transportation.

Total % 100% 100%
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Term

Country

General context

Often used to describe the land and all that it
encompasses, usually in reference to ancestral
lands. Also known as “land” and “place.”

Connexion to

The spiritual, physical, cultural, social connexion

Country to “Country.” This encompasses language, Lore,
Kinship and Ceremony.

Adaption The process of adapting to the changing
environment.

Land The ecosystem that sustainably supports a person
or community.

Place Also known as “home” and “Country.” Often used
to describe a specific area and the connexions
associated.

Placelessness Often used to describe a sense of disconnection to
Country, community and culture.

Kinship The complex relationship with family, community

and Country.

Co-becoming

The interconnected relationship to all things.

Loss and grief

The painful feelings associated with spiritual,
physical, social and emotional disconnection from
community, Culture and Country.
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Services of health protection

- Supply of potable water
- Control and safe use of foods and medicines
- Control of air quality

- Proper disposal of wastes

- Fluoridation and oral hygiene

- Control of radiation and toxic agents

- Occupational safety

- Injury prevention

- Surveillance and control of infectious diseases

- Urban planning

Individualised services for health promotion

- Encourage physical actvity and exercisc
- Encourage proper nutrition
- Encourage personal and houschold hygiene

- Encourage respect for others

Collective s

rvices of health promotion

- Advocacy and public policies

Control the use of tobacco, alcohol and other drugs

Providing decent and sanitary housing

Standards for urban development

Green zones

Walkways and pedestrian zones

Bikeways

Development of social capital

‘The organisation of the community

Civic culture—Respect

‘The organisation of the community

Preventive medical services

- Family planning

Control of pregnancy; childbirth and puerperium

- Growthand development

Immunizations

- Prevention of teen pregnancies

Screening and mon

oring of cases

Source: Echeverry (62), modified.
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Audience within town and country planning/architecture Level of training Mode of training

required

A. Decision makers in town and country planning would have remit for district-level budget and Afew hours Online 100%
operational decisions.

B. General workforce (architects, surveyors, town and country practitioner), may require an overview of A few days Online 50%

the topics and access to appropriate subspecialists, able to chair working groups on specific themes, brief Face to face 50%
decision makers.

. Dedicated workforce, who have an ongoing remit for advocacy, networking, preparedness and A few months Online 30%
response (0 events. Face to face 70%
D. Sub-specialists who have dedicated a substantial proportion of their practice in town and country Afew years Online 10%

planning to transforming communities toward ecolo

I sustainability. Face to face 90%
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Level Learning objectives

Factual knowledge Universal basics: social and environmental determinants of health, psychology of suffering, community response, and behavioral

change.
Climate-related facts: health co-benefits of climate action, sustainability of health factor.

Conceptual knowledge Universal foundation: equity, vulnerability, precautionary principle.
Climate-related facts: sustainability, “eco-health;” planetary boundaries.

Skill-related knowledge Universal foundation: evidence-based medicine, health education, science communication, collaboration, and system thinking.
Climate-related facts: linical diagnosis and management of climate-associated discases

Emotional competencies Universal foundation: importance of medical education to society at large, benefits of multidisciplinary collaboration.

Emotional competencies related to climate-related facts: appreciation of the complicated relationship between equity; sustainability,

and health.

Source: Boekels (45) (modified)
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Environmental public health function

Sustainable Preparedness Environmental Evidence Effective Advocacy
developmen and response  public health gathering/ communication
goal tracking/ impact
surveillance analysis/
interventions
Goal 1 No poverty Y ¥ Y Y
Goal 2 Zero hunger Y ¥ ¥ Y Y
Goal 3 Good health and well- Y Y ¥ Y Y
being
Goal 4 Quality education Y Y Y Y
Goal 5 Gender equality ¥ ¥ Y Y
Goal 6 Clean water and Y Y Y Y Y
sanitation
Goal 7 Affordable and clean Y ¥ Y Y
energy
Goal § Decent work and ¥ Y Y Y
economic growth
Goal 9 Industry, innovation and Y ¥ Y
infrastructure
Goal 10 Reduced inequalities Y ¥ Y
Goal 11 Sustainable cities and Y ¥
communities
Goal 12 Responsible Y ¥ Y Y
consumption and
production
Goal 13 Climate action ¥ Y ¥ Y Y
Goal 14 Life below water Y Y Y
Goal 15 Life on land ¥ ¥ Y
Goal 16 Peace, justice and strong Y ¥ Y Y
institutions
Goal 17 Partnerships for the Y Y Y

Goals

Note: Y= “Yes, a relationship between a SDG goal and an EPH function may be recognised” *Preparedness and response: Preparedness—making arrangements, creating and testing plans,
training, educating and sharing information to prepare communities should an emergency eventuate. These are also ACTIONS and they are happening all the time. Response—the assistance
and intervention during or immediately after an emergency. (https://resilience.acoss.orgaulthe-six-steps/leading-resilience/emergency-management-prevention-preparedness-response-
recovery). Environmental public health tracking/surveillance: systematic, ongoing collection and analysis of information related to disease and environment, and its dissemination to
individuals and institutions. (See Annex). Evidence gathering /impact analysis/interventions: re designed to unearth the ‘unexpected” negative effects of a change on an organisation. It
provides a structured approach for looking at a proposed change, so that you can identify as many of the negative impacts or consequences of the change as possible (https:/www.mindtools.
comaxtakh3/impact-analysis). Effective communication: is a process of exchanging ideas, thoughts, knowledge and information such that the purpose or intention is fulfiled in the best
possible manner. In simple words, it is nothing but the presentation of views by the sender in a way best understood by the receiver (https:/theinvestorsbook.com/effective-communication.
htm). Advocacy: activities related to ensuring access to care, navigating the system, mobilising resources, addressing health inequities, influencing health policy and creating system change are
known as health advocacy. (https://pubmed.ncbi.nlm.nih.gov/27866451/#:~text=In%20the%20medical%20profession%2C%20activities,are%20known?%20as%20health%20advocacy).
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General concept area Themes

Environmental public health functions with specific goals to be defined and achieved  Intervention-building approaches (including cost-benefit analyses)
in partnerships with local communities, health and social care services, and Evidence reviews for policy/decision makers
professional/scientific societies i . i

Risk assessment, risk management, sk communication
Environmental public health tracking/Health impact assessment or analysis
Response to events and preparedness
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Audience within public health Level of training Mode of training

A. Decision makers in public health would have remit for district-level budget and operational decisions. A few hours Online 100%
B. General public health workforce may require an overview of the topics and access to appropriate subspecialists, = A few days Online 50%
able to chair working groups on specific themes, brief decision makers. Face to face 50%
C. Health protection specialists, who have an ongoing remit for preparedness and response to events, public A few months Online 30%
health surveillance, and general capacity to review evidence. Face to face 70%
D. Sub-specialiss who have dedicated a substantial proportion of their practice in public health to environmental A few years Online 10%
health themes, possibly focused on cither pollution, one health, or climate-related issues. May require sub- Face to face 90%

specialty registration with General Medical Council in environmental public health.
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Audience within health care Level of training

Mode of
training

A. Decision makers in health care would have remit for district-level budget and operational decisions. Afew hours

B. General health practitioner (medical or nurse or physiotherapy or other), may require an overview of the topicsand A few days

access to appropriate subspecialists, able to chair working groups on specific themes, brief decision makers.

C. GPs and Pediatricians need to implement a careful attitude in registering data of their patients' health status, Afew days

occupation, lie style, socio economic status, ambient and home environmental conditions.

D. GPs and Pe

ins who wish to adopt availability to communication with individuals and communities in their | A few months,

professional practi

E. Dedicated health practitioners, who have an ongoing remit for providing public support through networking, A few months

preparedness, and response to events.

E. Sub-specialists who have dedicated a substantial proportion of their practice in health care to transforming health | A few years

care systems toward ecological sustainability.

Online 100%
Online 50%
Face to face 50%
Online 50%
Face to face 50%
Online 30%
Face to face 70%
Online 30%
Face to face 70%
Online 10%

Face to face 90%
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