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Abstract Climate change is the greatest health threat of the 21st century,
with healthcare contributing approximately 4-5% of global
greenhouse gas emissions. Decarbonising healthcare, the
deliberate reduction of emissions across all healthcare activities,
is essential to reduce the health sector's environmental impact
while maintaining equitable, high-quality care. Preparing future
health professionals for sustainable, low-carbon practice is
increasingly recognised as critical; however, education on
healthcare decarbonisation remains inconsistent and weakly
embedded in curricula. This scoping review mapped existing
educational resources for pre-registration health profession
students. Following the JBI methodology, six databases (Scopus,
Web of Science, MEDLINE, CINAHL, PsycINFO, and GreenFILE)
were searched in April 2025 (updated in October 2025). Data were
thematically analysed. In total, 32 studies met inclusion criteria,
comprising 17 mixed-methods, 11 quantitative, and 4 qualitative
designs. Most interventions were multimodal, addressing
sustainability or climate change through simulation, digital,
formal, or didactic methods. Knowledge and attitudes were the
most frequently evaluated outcomes. Thematic analysis
identified knowledge and awareness, attitudes and emotional
responses, behavioural intent and action, identity formation
through collaborative learning, and barriers to decarbonisation.
Findings suggest that blended, interactive, and technology-
enhanced education improves knowledge, attitudes, and
identity, but sustained impact requires longitudinal, skills-based,
and policy-aligned interventions to drive meaningful healthcare
decarbonisation action.

Keywords Author Keywords: healthcare decarbonisation; sustainability
education; climate change; low-carbon healthcare; pre-
registration health professions; health professions education;

environmental sustainability

4/8/26, 3:44 PM Healthcare Decarbonisation Education for Health Profession Students: A Scoping Review-Web of Science Core Collection

https://www.webofscience.com/wos/woscc/full-record/WOS:001671357100001 2/12

https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22healthcare%20decarbonisation%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22healthcare%20decarbonisation%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22healthcare%20decarbonisation%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22sustainability%20education%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22sustainability%20education%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22climate%20change%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22low-carbon%20healthcare%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22low-carbon%20healthcare%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22pre-registration%20health%20professions%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22pre-registration%20health%20professions%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22pre-registration%20health%20professions%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22pre-registration%20health%20professions%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22health%20professions%20education%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22health%20professions%20education%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22health%20professions%20education%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22environmental%20sustainability%5C%22%22%7D%5D&eventMode=oneClickSearch


Keywords Plus: SUSTAINABILITY EDUCATION

Author
Information

Corresponding
Address:

McLaughlin-Borlace,
Nuala

(corresponding
author)

Queens Univ Belfast, Sch Nursing & Midwifery, Belfast BT9
7BL, North Ireland
E-mail Addresses :
nmclaughlinborlace01@qub.ac.uk
Addresses :

1  Queens Univ Belfast, Sch Nursing & Midwifery, Belfast BT9
7BL, North Ireland

2  Queens Univ Belfast, Sch Nat & Built Environm, Belfast BT9
5AG, North Ireland

3  Queens Univ Belfast, Queens Business Sch, Belfast BT9
5EE, North Ireland

4  Qatar Univ, Coll Nursing, Preclin Affairs, POB 2713, Doha,
Qatar

5  Qatar Univ, Off Assessment & Accreditat, QU Hlth, POB
2713, Doha, Qatar

E-mail Addresses :
nmclaughlinborlace01@qub.ac.uk; gary.mitchell@qub.ac.uk;

n.flood@qub.ac.uk; laura.steele@qub.ac.uk;

tanderson@qub.ac.uk; f.alhalaiqa@qu.edu.qa;

dhammoude@qu.edu.qa; fadzilah_hmd@iium.edu.my;

tracy.levett-jones@uts.edu.au; jsanmar@unex.es;

s.craig@qub.ac.uk

Data availability
statement

The original contributions presented in this study are included in the

article/Supplementary Material. Further inquiries can be directed to the

corresponding author. This review has been developed in accordance with

established guidelines and reporting standards, the Joanna Briggs

Institute (JBI) methodology for scoping reviews (ScRs)

(https://jbi.global/scoping-review-network/resources accessed 1 April

2025), and the PRISMA Extension for Scoping Reviews (PRISMA-ScR)

(https://www.prisma-statement.org/scoping accessed 1 April 2025).

Artificial intelligence or AI-assisted tools were not used in the design, data

collection, analysis, or drafting of this manuscript. All authors have read

and agreed to the published version of the manuscript.

MENU

arrow_drop_down

arrow_drop_down

arrow_drop_down

arrow_drop_down

arrow_drop_down

arrow_drop_down

...more addresses

of 11

Free Full Text from Publisher

View Full Text on ProQuest Full Text Links

Export 
expand_more

Add To Marked List 
expand_more

4/8/26, 3:44 PM Healthcare Decarbonisation Education for Health Profession Students: A Scoping Review-Web of Science Core Collection

https://www.webofscience.com/wos/woscc/full-record/WOS:001671357100001 3/12

https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22KP%22,%22rowText%22:%22%5C%22SUSTAINABILITY%20EDUCATION%5C%22%22%7D%5D&eventMode=oneClickSearch
mailto:nmclaughlinborlace01@qub.ac.uk
mailto:nmclaughlinborlace01@qub.ac.uk
mailto:gary.mitchell@qub.ac.uk
mailto:n.flood@qub.ac.uk
mailto:laura.steele@qub.ac.uk
mailto:tanderson@qub.ac.uk
mailto:f.alhalaiqa@qu.edu.qa
mailto:dhammoude@qu.edu.qa
mailto:fadzilah_hmd@iium.edu.my
mailto:tracy.levett-jones@uts.edu.au
mailto:jsanmar@unex.es
mailto:s.craig@qub.ac.uk
https://www.webofscience.com/api/gateway?GWVersion=2&SrcAuth=DOISource&SrcApp=WOS&KeyAID=10.3390%2Fsu18021068&DestApp=DOI&SrcAppSID=EUW1ED0FC9WUFOnHUxo7Bpm3Sa83W&SrcJTitle=SUSTAINABILITY&DestDOIRegistrantName=MDPI+AG
https://www.webofscience.com/api/gateway?GWVersion=2&SrcAuth=PQPLP&SrcApp=WOS&DestURL=https%3A%2F%2Fwww.proquest.com%2Fdocview%2F3298765655%2Fembedded%2FO9UGYEP3CHS9ZEYG%3Fpq-origsite%3Dwos&DestApp=PQP_ExternalLink&SrcItemId=WOS:001671357100001&SrcAppSID=EUW1ED0FC9WUFOnHUxo7Bpm3Sa83W&HMAC=H9SWApPHpOE3qaJ02YUUMgz5JNN00nqD6iibKlMpWzg%3D


Categories/
Classification

Research Areas: Science & Technology - Other Topics;
Environmental Sciences & Ecology

Citation

Topics:

8 Earth
Sciences

chevron_right

8.124
Environmental
Sciences

chevron_right

8.124.1648 Climate
Health Risks

Sustainable

Development Goals:

03 Good Health and
Well-being

;
13 Climate
Action

;
14 Life
Below Water

Web of Science
Categories

Green & Sustainable Science & Technology; Environmental
Sciences; Environmental Studies

Funding

Department for the Economy (DfE) Northern Ireland Postgraduate Research
Studentship

Journal information

eISSN 2071-1050

Current
Publisher

MDPI, MDPI AG, Grosspeteranlage 5, CH-4052 
BASEL, SWITZERLAND

Table of
Contents

Current Contents Connect

Research
Areas

Science & Technology - Other Topics;
Environmental Sciences & Ecology

Journal
Citation
Indicator ™
(2024)

SUSTAINABILITY

expand_more
View funding text

Funding agency

add See more data fields

arrow_back View Journal Impact

0.67

4/8/26, 3:44 PM Healthcare Decarbonisation Education for Health Profession Students: A Scoping Review-Web of Science Core Collection

https://www.webofscience.com/wos/woscc/full-record/WOS:001671357100001 4/12

https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22TMAC%22,%22rowText%22:%22%5C%228%20Earth%20Sciences%5C%22%22%7D%5D&disableEdit=true
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22TMSO%22,%22rowText%22:%22%5C%228.124%20Environmental%20Sciences%5C%22%22%7D%5D&disableEdit=true
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22TMIC%22,%22rowText%22:%22%5C%228.124.1648%20Climate%20Health%20Risks%5C%22%22%7D%5D&disableEdit=true
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22SDG%22,%22rowText%22:%2203%20Good%20Health%20and%20Well-being%22%7D%5D&disableEdit=true
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22SDG%22,%22rowText%22:%2213%20Climate%20Action%22%7D%5D&disableEdit=true
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22SDG%22,%22rowText%22:%2214%20Life%20Below%20Water%22%7D%5D&disableEdit=true
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22WC%22,%22rowText%22:%22Green%20%26%20Sustainable%20Science%20%26%20Technology%22%7D%5D
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22WC%22,%22rowText%22:%22Environmental%20Sciences%22%7D%5D
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22WC%22,%22rowText%22:%22Environmental%20Sciences%22%7D%5D
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22WC%22,%22rowText%22:%22Environmental%20Studies%22%7D%5D
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22FO%22,%22rowText%22:%22%5C%22Department%20for%20the%20Economy%20(DfE)%20Northern%20Ireland%20Postgraduate%20Research%20Studentship%5C%22%22%7D%5D&disableEdit=true
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22FO%22,%22rowText%22:%22%5C%22Department%20for%20the%20Economy%20(DfE)%20Northern%20Ireland%20Postgraduate%20Research%20Studentship%5C%22%22%7D%5D&disableEdit=true
https://www.webofscience.com/wos/ccc/browse/table-of-contents/SUSTAINABILITY?issue=2026,Vol.18,Iss.2
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22SO%22,%22rowText%22:%22SUSTAINABILITY%22%7D%5D
javascript:void(0)


Web of
Science
Categories

Green & Sustainable Science & Technology;
Environmental Sciences; Environmental Studies

Citation Network

In Web of Science Core Collection

0 Citations

101
Cited References

How does this document's citation
performance compare to peers?

Data is from InCites Benchmarking &
Analytics

Use in Web of Science

0 0
Last 180 Days Since 2013

This record is from:

Web of Science Core Collection
Science Citation Index
Expanded (SCI-EXPANDED)
Social Sciences Citation Index
(SSCI)

Suggest a correction
If you would like to improve the
quality of the data in this record,
please Suggest a correction

101 Cited References View as set
of results

arrow_forwardLearn more

Showing  30  of  101 (from Web of Science Core Collection)

add_alert Create citation alert

arrow_forward View Related Records

arrow_back
Open comparison metrics

panel

4/8/26, 3:44 PM Healthcare Decarbonisation Education for Health Profession Students: A Scoping Review-Web of Science Core Collection

https://www.webofscience.com/wos/woscc/full-record/WOS:001671357100001 5/12

javascript:void(0)
https://www.webofscience.com/wos/woscc/summary/a7842305-a612-4a73-acb4-177fa51d0afd-01ab441494/author-ascending/1

