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•  Climate change and health
 Health impacts of climate change
 Health system’s contribution to climate change

•  Health strategies in responding to climate change crisis
 Mitigation
 Adaptation
 Resilience

•  Building climate resilient health systems
•  Public health competency in climate change 



CLIMATE CHANGE AND HEALTH

3 https://www.un.org/en/climatechange/science/climate-issues/degrees-matter



HEALTH IMPACTS OF CLIMATE CHANGE
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• Extreme weather 
events

• Changing 
environments

• Incremental and 
accumulative impacts 

Jagals P, Ebi K. Core Competencies for Health Workers to Deal with Climate and Environmental Change. 
Int J Environ Res Public Health. 2021 Apr 7;18(8):3849. doi: 10.3390/ijerph18083849. 

Presenter Notes
Presentation Notes
Climate change affects health at both individual and population levels, both physically and mentally (Ebi & Hess, 2024). Its health impacts result from disruptions to a wide range of social norms, encompassing environmental, social, economic, health, and technological domains (Jagals & Ebi, 2021). The 2023 Lancet report revealed an 85% increase in heat-related deaths among people older than 65 years compared to the levels observed between 1990 and 2000, a significantly higher rate than the estimated 38% growth under no climate change conditions (Romanello et al., 2023). 
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Ebi, K. L., & Hess, J. J. (2024). Introduction to JAMA Climate Change and Health Series. JAMA, 
331(5), 436-437. https://doi.org/10.1001/jama.2023.25878 

Presenter Notes
Presentation Notes
Incremental and accumulative impacts of climate change: preterm birth, cardiovascular disease, schizophrenia, arboviral disease, allergic respiratory disease, all-causes mortality. Tools and products used every day in healthcare services are also vulnerable to climate-related disruptions in the manufacturing industry and supply chain.



OTHER IMPACTS - ANTIBIOTIC RESISTANCE?
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• Extensive studies into rational use of antibiotics
 Reduced antibiotic prescriptions
 Increased antibiotic resistance

• Why? 
 Could climate change be associated with increased antibiotic resistance?



OUR OWN STUDY IN CHINA
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• 49 hospitals in China Antimicrobial Surveillance Network (CHINET) since 2005.
• Confounding factors
 Sociodemographic profiles
 Economic status
 Medical services
 Environmental factors

Li, W., Liu, C., Ho, H. C., Shi, L., Zeng, Y., Yang, X., ... & Yang, L. (2023). Association between antibiotic resistance and increasing ambient temperature in China: An 
ecological study with nationwide panel data. The Lancet Regional Health–Western Pacific, 30.



AMBIENT TEMPERATURE AND ANTIBIOTIC 
RESISTANCE
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• Prevalence of CRKP and CRPA 
increased with higher ambient 
temperature (p < 0.001), but not 
CRAB (p = 0.44)
 Unit (1 ◦C) increase 1.14-fold for CRKP 

prevalence
 Unit (1 ◦C) increase 1.06-fold for CRPA 

prevalence

Li, W., Liu, C., Ho, H. C., Shi, L., Zeng, Y., Yang, X., ... & Yang, L. (2023). 
Association between antibiotic resistance and increasing ambient temperature 
in China: An ecological study with nationwide panel data. The Lancet Regional 
Health–Western Pacific, 30.



ACCUMULATIVE EFFECTS OF AMBIENT TEMPERATURE
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• The four-year sum in year-by-year 
changes in ambient temperature had 
the greatest effect: RR = 1.09 (p = 
0.016, 95%-CI [1.02–1.18]) for CRPA

• Average ambient temperature 
remained a significant stable predictor 
of antibiotic resistance for CRKP 
prevalence and CRPA prevalence



REGIONAL EFFECTS
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• Positive associations between ambient 
temperature and the prevalence of 
antibiotic resistance remained significant 
for CRAB, CRKP and CRPA in northern 
China, for CRKP and CRPA in winter, and 
for CRKP in summer

• Negative associations between ambient 
temperature and the prevalence of CRAB 
and CRKP were found in southern China

Li, W., Liu, C., Ho, H. C., Shi, L., Zeng, Y., Yang, X., ... & Yang, L. (2023). 
Association between antibiotic resistance and increasing ambient temperature 
in China: An ecological study with nationwide panel data. The Lancet Regional 
Health–Western Pacific, 30.



CONTRIBUTION OF HEALTH SYSTEMS TO CLIMATE 
CHANGE
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• Energy consumption
• Waste generation
• Chemical use
• Transportation
• Land use



CARBON EMISSIONS OF HEALTH SYSTEMS
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• Equates to fifth-largest emission country (Karliner et al., 2020). 
• Pharmaceutical sector is more emission-intensive than automotive industry 

(Weisz et al., 2020). 
• Average share of the healthcare sector in carbon emissions exceeds 5% 

(Weisz et al., 2020)
• Vast majority of emissions come from the healthcare supply chain 

 82% in the US (Matthew J. Eckelman et al., 2020)



MANAGE HEALTH

ADDRESS THE CAUSES OF THE 
CAUSES

latrobe.edu.au



HEALTH STRATEGIES IN 
RESPONDING TO 
CLIMATE CHANGE 
CRISIS
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MITIGATION

ADAPTATION

HEALTH STRATEGIES 
IN RESPONDING TO 
CLIMATE CHANGE 

CRISIS

RESILIENCE



MITIGATION
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• Improving housing conditions
• Enhancing community environment
• Optimising service planning and delivery
• Fostering cross-sector collaborations

Presenter Notes
Presentation Notes
A range of actions can be taken to mitigate the health risks of climate change, including improving housing conditions (such as implementing air conditioning and air filtering systems), enhancing the community environment (by increasing green spaces), optimising service planning and delivery (through early warning systems, resource allocation, and ensuring equity in access to care), and fostering cross-sector collaborations (Ebi & Hess, 2024). Many health actions, such as promoting physical activities and encouraging healthy low-carbon diets through green prescribing, can also help reduce emissions (Romanello et al., 2023). These actions align with the social determinants of health framework (Andermann, 2016). 



ADAPTATION
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• Resilient Infrastructure
• Renewable Energy Integration
• Green Spaces
• Community Engagement
• Healthcare Preparedness
• Policy Support
• International Cooperation
• Education and Awareness



RESILIENCE
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• Service delivery 
• Health workforce 
• Health information systems 
• Essential medicines 
• Financing
• Leadership/governance
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WHO. (2022). Measuring the climate resilience of health systems.

Presenter Notes
Presentation Notes
A health system comprises multiple building blocks. According to the World Health Organization (WHO, 2010), these encompass service delivery, health workforce, health information systems, access to essential medicines, financing, and leadership/governance. None of these should be treated in isolation because they are inherently interconnected. A climate resilient health system should address all the building blocks (Figure)Climate-resilient health systems are defined as those “capable of anticipating, responding to, coping with, recovering from, and adapting to climate-related shocks and stresses to bring about sustained improvements in population health, despite an unstable climate” (WHO, 2022a). Countries can assess the climate resilience of their health systems using measurement indicators proposed by the WHO (2022a). 
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CLIMATE RESILIENT HEALTH SYSTEMS
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•  A primary care dominant system performs better in population health 
than a hospital dominated one 

•  Hospitals contribute more to greenhouse gas emissions than 
primary care
 32% of CO2 emissions in healthcare, compared to 18% from ambulatory care 

in Austria (Weisz et al., 2020)

Weisz, U., Pichler, P.-P., Jaccard, I. S., Haas, W., Matej, S., Bachner, F., Nowak, P., & Weisz, H. (2020). Carbon emission trends and sustainability options in Austrian health care. 
Resources, Conservation and Recycling, 160, 104862. https://doi.org/https://doi.org/10.1016/j.resconrec.2020.104862

Presenter Notes
Presentation Notes
In Austria, for example, hospitals account for 32% of CO2 emissions in healthcare, compared to 18% from ambulatory care (Weisz et al., 2020), highlighting the value of primary care-dominated systems. Many hospital admissions can be prevented through strengthening primary care. The UK health system has been widely recognised as one of the best in the world: it has one of the lowest hospital discharge rates in the OECD countries at 107 per 1000 population compared with 177 in Australia and 209 in Austria (OECD, 2023). The health system in the UK accounts for only 3% of the UK’s carbon emissions (Pichler et al., 2019). 



PUBLIC HEALTH 
COMPETENCY IN 
CLIMATE CHANGE
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ARE HEALTHCARE WORKERS PREPARED?
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Yang L, Liao W, Liu CJ, Zhang N, Zhong S, Huang C (2018). Associations between Knowledge of the Causes and Perceived Impacts of Climate Change: A Cross-
Sectional Survey of Medical, Public Health and Nursing Students in Universities in China. Int. J. Environ. Res. Public Health 15, 2650; 
doi:10.3390/ijerph15122650

Presenter Notes
Presentation Notes
While health professionals are struggling to adapt their services in response to climate change, their awareness of the health sector's contribution to climate change is often low (Yang et al., 2018). 



CLIMATE COMPETENCY FRAMEWORK
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• Climate and environment 
sciences

• Drivers of climate change
• Evidence, projections and 

assessments
• Iterative risk management
• Mitigation, adaptation and 

health co-benefits
• Collective strategies

Jagals P, Ebi K. Core Competencies for Health Workers to Deal with Climate and Environmental 
Change. Int J Environ Res Public Health. 2021 Apr 7;18(8):3849. doi: 10.3390/ijerph18083849.



WHAT NEXT?
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WHO FRAMEWORK FOR CLIMATE-RESILIENCE
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• Climate-transformative leadership and governance
• Climate-smart health workforce
• Assessments of climate and health risks and greenhouse gas emissions
• Integrated risks monitoring, early warning, and greenhouse gas emissions tracking
• Health and climate research
• Climate resilient and low carbon infrastructures, technologies, and supply chain
• Management of environmental determinants of health
• Climate-informed health programs
• Climate-related emergency preparedness and management
• Sustainable climate and health financing

WHO. (2023c). Operational framework for building climate resilient and low carbon health systems. World Health Organization. Retrieved 16 Feb 2024 from 
https://www.who.int/publications/i/item/9789240081888

Presenter Notes
Presentation Notes
Jagals and Ebi (2021) propose a six-domain framework to guide the development of cross-sectoral sub-competencies and learning content for health workers, covering:  (1)	climate and environment sciences – factual knowledge about climate change and its key elements (2)	drivers of climate change – factual knowledge about the magnitude and pattern of risks(3)	evidence, projections and assessments – assessing and using evidence to support decisions (4)	iterative risk management – developing comprehensive risk management strategies and plans collaboratively(5)	mitigation, adaptation and health co-benefits – advocating actions, and (6)	collective strategies - harnessing international/regional/local agreements and frameworks



FURTHER WHO DOCUMENTS

26

• Six steps in vulnerability assessment 

https://www.who.int/publications/i/item/9789240036383

• Communicating on climate change and health 

https://www.who.int/publications/i/item/9789240090224 

Presenter Notes
Presentation Notes
WHO. (2021b). Climate change and health: vulnerability and adaptation assessment.

https://www.who.int/publications/i/item/9789240036383
https://www.who.int/publications/i/item/9789240090224
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