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Climate Change is a Risk to Health
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Carbon Emissions in Healthcare
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Figure 1: Total and relative CO2e 

emissions for 13 health-care expenditure 

categories



NSW Health’s progress in reaching net zero
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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

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

Data sensing Modelling

Monitoring Decision support 
system (DSS)

Electronic data 
capture

Communication

Reducing  
health system 
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Managing 
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climate related 
environmental 
health risks 
(50%)

AdaptationMitigation

Roles for digital health

Tasks supported

Geographical distribution: 30 countries, 79% high 
income
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Digital health mitigation solutions

DSS: Decision support system

Tasks in bold

Information on performance

• Monitor environmental 
performance e.g., CO2 emissions.

• Identify process impacts e.g., 
dashboards (e-data capture).

Feedback on clinical decisions

• Contribution to emissions (DSS).

• Increase awareness and 
knowledge (DSS). 

Energy use reduction

• Adjust energy consumption 
(sensing and DSS).

• Digitalise work processes (e-data 
capture).

• Reduce travel for care and 
education (communication).

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

Reducing health 
emissions (23%)

Managing 
climate related 
infectious 
diseases (46%)

Managing climate 
related 
environmental 
health risks (50%)

AdaptationMitigation

Roles for digital health



Digital health adaptation solutions

Detection

• Predict outbreaks 
(modelling, sensing, e-data 
capture).

• Detect outbreaks e.g., 
syndromic surveillance 
system (monitoring, e-data 
capture).

• Identify risk areas and 
factors (modelling, 
sensing).

• Display data (e-data 
capture).

Control 

• Assist with planning 
(modelling, DSS).

• Reduce exposure by data 
sharing and raising 
awareness (DSS, 
communication).

Diagnosis

• Diagnostic applications 
(survey and sensor tools, 
DSS).

• Bioinformatics sensing tools 
for testing (DSS).

Delivery

• Deliver care remotely 
(communication, sensing).

• Manage resources for 
optimal care delivery 
(modelling,
communication.

Prevention and control Health services

DSS: Decision support system

Tasks in bold
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The environmental impact of digital 
health

Devices: The production & disposal of wearable 
technologies, robotics, devices used for digital 
health (smartphone, tablets, laptops, desktops) 

Storage of data: Health data & biometric data 
storage on cloud (electricity use)

Digital health communication infrastructures that 
facilitate digital health , including telehealth call 
centres

Lokmic-Tomkins Z, Davies S, Block LJ, et al. Assessing the 
carbon footprint of digital health interventions: a scoping 
review. J Am Med Inform Assoc. 2022;29(12):2128-2139. 
doi:10.1093/jamia/ocac196  



Frameworks, methodologies & tools in healthcare

Lifecycle Assessment of Technology

Environmentally Extended Input-
Output Analysis (EEIOA)

Comprehensive Environmental 
Assessment (CEA)

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

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 
Informatics Association : JAMIA, 29(12), 2083–2088. 
https://doi.org/10.1093/jamia/ocac182

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

Frameworks identified by Lokmic-Tomkins et al Frameworks reported since Lokmic-Tomkins et al publication

Methods identified by 
Lokmic-Tomkins et al

Validated, reliable instruments/tools – not identified

Carbon calculators?



Considering environmentally sustainable digital 
health interventions – system boundaries 

Diagram by Z. Lokmic-Tomkins
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Climate Literacy

17

A climate-literate woman:

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

• Is able to communicate risk

• 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
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Digital Health Literacy

Norgaard, O., Furstrand, D., Klokker, L., Karnoe, A., 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 

Management & E-Learning, 7(4), 522.



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.

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



Digital Health Literacy 
+ 

Climate Literacy

21

Sufficiently resilient health communities
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