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Preparing Health Services for Climate Change in Australia 

  Blashki G, Armstrong G, Berry H, Weaver HJ, Bi P, Harley D, Spickett J, Hanna L 

Abstract 

Objective: Whilst the implications of climate change for public health continue to be 
elucidated, we still require much work to guide the development of a comprehensive strategy 
to underpin the adaptation of the health system. Our aim is to focus on the health system 
responses to health risks from climate change, and in particular how best to prepare 
Australian health services for health risks from; heatwaves, bushfires, infectious diseases, 
diminished air quality and the mental health impacts of climate change. 

Approach: We present some guiding principles for preparing health systems, and also 
overview some specific preparatory activities in relation to personnel, infrastructure and 
coordination. 

Conclusion: Increases in extreme weather related events superimposed upon health effects 
arising from a gradually changing climate will place additional burdens upon the health 
system and challenge existing capacity. Preparing the health system for climate change 
requires investment in personnel, infrastructure and service coordination. Key characteristics 
of a climate change prepared health system are that it should be flexible, strategically 
allocated and robust. Long term planning will also require close collaboration with the non-
health sectors as part of a nationwide adaptive response.  

Conclusion: climate change, population health, health policy, health services 
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Introduction 

Climate change projections and the implications for health risks have been previously 
described in leading international journals1 and also in this supplement. Indications to 
date suggest that climate change will both increase the background demand for a 
range of health services, and will also generate a shift in the intensity and frequency 
of service responses to prepare for, respond to, and recover from, extreme events. 
Whilst the detailed implications of climate change for public health continue to be 
elucidated, we still require much work to guide the development of a comprehensive 
strategy to underpin the adaptation of the health system. Our aim is to focus on the 
health system responses to health risks from climate change, and in particular how 
best to prepare Australian health services for those health risks outlined in this 
supplement; heatwaves, fire risk, infectious diseases, poor air quality and the mental 
health impacts of climate change. We present some guiding principles for preparing 
health systems, and also overview specific preparatory activities in relation to 
personnel, infrastructure and coordination. In this short paper we recognise that we 
are unable to be comprehensive, for example, we have not dealt with health system 
responses to climate change related migration, conflict or the flow on effects of socio-
economic impacts.  

Principles of health system adaptation  

We propose three key principles to guide policy makers and planners in preparing the 
health system for climate change; 1) flexibility, 2) strategic allocation of resources 
and 3) robustness of health services (see Figure 1).   

Figure 1 Principles of health system responses to climate change 

Flexibility 

• Location of services 
• Scale of response 
• Type of services and by whom they are delivered 

Strategic Allocation of Resources 

• Builds on existing services 
• Targets vulnerable regions and populations 
• Equitable and just access 

Robustness 

• Resilient infrastructure 
• Consistent services 
• Sustainable workforce 

Flexibility 

Flexibility is important because of the inherent uncertainty in climate change 
predictions2 and health impact models3, and the limited predictive capacity of current 
climate models for small scale geographical regions. It is predicted that Australia will 
experience more extreme weather events, hotter weather and more heat waves, and 
further drying across southern parts of the continent. More severe bushfires and 
infectious disease outbreaks are also likely. We cannot predict with any certainty 
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exactly when these may occur, how frequently, where, nor how intense they may be. 
The fires, floods and heatwaves in the summer of 2009 provided a preview of what 
the future may hold. Yet whether such a salvo of extreme disasters was a random 
occurrence or an indication of what is to become the new norm, or indeed the first 
step in an escalating trajectory of intensity is not certain at this stage.  

Health service responsiveness to climate requires flexibility in order to meet varying 
demands in type and scale of service. Large bushfires provide a clear example of the 
need for flexibility. Up scaling emergency and high acuity health services are needed 
to deal with the direct consequences in affected regions (e.g. trauma, burns, and other 
injuries). Fires also increase demands for management of the longer term flow on 
effects from poor air quality due to increased density of smoke and particulates (e.g. 
respiratory disease). The complex needs of displaced populations as well as post-
trauma follow-up such as psychological support for victims, their families and 
communities, and also the attending personnel.  

Mobility of health services is another desirable quality in responding to climate-
related disasters, and the possibility for multiple events to occur simultaneously must 
be considered in planning. In the case of extreme weather events, such as flooding or 
fires creating a Mass Casualty Incident, health service response teams may need to be 
deployed quickly to affected regions to apply emergency management, triage and to 
coordinate transfer to the appropriate facility. Similarly, flexibility in the type of 
services required and by whom they are delivered will be valuable. For example, in 
the case of infectious disease outbreaks, primary health care providers may need to 
take on more active acute diagnostic and management roles, which is beyond their 
current capacity.  

Strategic allocation of resources 

Strategic allocation of resources is necessary to prepare the health system for climate 
change. The imperative is to identify likely future scenarios and health sector 
demands and orientate health systems accordingly. It will be most efficient to build on 
existing services, to identify and target vulnerable regions and populations, and 
promote and deliver equitable access to health services as an overriding objective.  

Climate-related illnesses overlay the substantial burden of high prevalence disorders 
in the community4. Therefore, a guiding principle will be to strengthen existing health 
services for the additional burden of disease. For example, heatwaves are expected to 
increase in frequency and intensity, and heat-related illnesses will exacerbate high 
prevalence disorders such as cardiovascular and respiratory diseases5, especially 
amongst vulnerable groups such as those with limited mobility and those aged over 
656.  

In a budget constrained environment priority must be given to target health 
interventions to those populations that are most vulnerable to climate change7, such as 
the elderly, Indigenous communities, those who are unable to cool their living 
environment, and those living in regions that are heavily exposed to climate change 
impacts8 (e.g. alpine regions, Murray Darling basin, south east Queensland, Kakadu, 
south west Australia).  

The National Health and Hospitals Reform Commission lists equity as the first of 
three reform goals to achieve “A Healthier Future For All Australians9. Equity is an 
overriding concern for responding to climate change10, from an Australian and a 
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global perspective, with poverty and inequality leading to greater exposure to climate 
change and a reduced adaptive capacity1.  

Climate change has the potential to expose and exacerbate existing inequities within 
the health system and in health outcomes. One example is the existing inequities in 
access to specialist health services for rural and remote communities11. These 
populations tend to have less access to health services than city-dwellers and these 
disadvantages can amplify underlying socioeconomic disadvantage by exacerbating 
the condition and prolonging periods of unwellness12.  

Robustness 

An important lesson from the 2009 heatwave and bushfires in Victoria13 is that the 
health systems in place must be robust enough to cope with increased capacity for 
climate change-related presentations/emergencies, and are well-coordinated with 
government and non-government organisations. Essential infrastructure, hospitals and 
other services must be designed to withstand threats to energy supply (e.g. during 
heatwaves) and direct climatic and environmental impacts (e.g. coastal inundation). 
Consistency of services is important too, even under strained conditions, so 
coordinated planning and policy procedures need to be established in high risk 
regions to manage climate-related contingencies and ‘surge capacity’ demands. 

A sustainable health workforce is the foundation of a robust health system. There 
needs to be a substantial workforce maintained in high risk areas, for example in 
vulnerable rural and remote areas11, as there is an upper limit on how health services 
can be redeployed to respond to climate related events. To this end, forward planning 
includes; identification and prioritisation of the high-risk events for a particular area 
(e.g., coastal inundation in seaside areas, bushfire threats in rural bushland areas etc), 
adequate provision of training related to local climate-related health threats14, support 
and critical debriefing, and the provision of adequate resources to enable the delivery 
of quality health services and local community health education. 

Practical health system responses 

Policy makers require practical options for adapting the health system for climate 
change, even where evidence is still incomplete.15 Here, we briefly overview a suite 
of practical options for preparing the health system with a focus on: 1) personnel, 2) 
infrastructure and 3) coordination. Health personnel are a critical element of any 
response to climate change; changing roles and skills will be required, particularly 
among front-line primary health care workforce16. Audits of climate disaster-related 
infrastructure must be undertaken to inform the development of detailed plans for 
modification or upgrades required to withstand climate change conditions, and to 
allow the flexibility required of health system responses.  

It will also be essential to ensure coordination of services contributing to the early 
detection and prevention of climate-related health threats, and to link the various arms 
of the health system with the broader community. NGO and private sectors, relevant 
industries, such as power suppliers and aged care agencies, will also need to be part of 
this coordination approach. We overview several practical adaptations to personnel, 
infrastructure and coordination in relation to health risks identified in the National 
Adaptation Research Plan as priorities for Australia17: heatwaves / fire risk, infectious 
diseases, poor air quality and the mental health impacts of climate change (Figure 2). 
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Figure 2 Practical responses to preparing the health system for climate change  
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Infectious 
Diseases Poor Air Quality Mental Health 
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health workforce 
to be alert to the 
symptoms of heat 
stress 
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bushfire events 

Delivery of education 
to cover measures for 
personal, family and 
community protection 
against infectious 
diseases 

 

Evaluating the 
capacity of health 
personnel to diagnose 
and manage, and 
limit infectious 
disease outbreaks 

Health workforce to 
be alert to the health 
effects of air 
pollutants, and 
preventive measures 
that can be 
undertaken by the 
community 

 

Educating and 
managing those who 
are most vulnerable 
(e.g. those with pre-
existing cardio-
respiratory disease) 

Increase awareness of 
the mental health 
effects of climate 
change amongst all 
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and para-psychiatric 
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workforce to educate 
and prepare those 
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vulnerable to climate 
change 
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power supplies 
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to arboviruses 
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services are under-
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effects of climate 
change will be 
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Coordination 

Development of 
fully integrated 
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response plans 

 

Heatwave 
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and the use of 
pre-recorded 
health messages 
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regulators to 
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appropriate 
housing design 

Monitoring of 
outbreaks / sentinel 
populations, 
aggressive case-
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health care 
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community agencies  
and government 
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the spread of diseases 
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communication to the 
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quality, and personal 
health protection 
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health impact of 
diminished air 
quality, and also the 
interrelationship with 
other climate change 
impacts (e.g. 
heatwaves)  

 

 

Early introduction of 
debriefing and 
counselling, with 
follow up as required 

 

Development of 
regional mental health 
response plans to 
enable emergency 
response and the 
building of social 
capital 

 

Working across the 
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private and government 
sectors to raise 
awareness of the 
mental health effects of 
climate change  
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Responding to Heatwaves / Fire Risk 

The Australian health system needs to prepare for an increase in the frequency and 
intensity of heatwaves and heat-related mortality6 and morbidity (hospitalisations, 
emergency department visits and ambulance call-outs)13, and for the accompanying 
hot dry conditions that provide fuel for bushfires and place great stress on the 
infrastructure of the health system.  

Health personnel will need to be alert to symptoms of heat stress and associated 
health complications, particularly GPs, district nurses, ambulance and emergency 
staff on the health care frontline. Health professionals are ideally positioned to play a 
critical role in delivering the health promotion messages on how to avoid heat stress, 
and the health impacts of bushfires. Critical events may exceed past experiences. 
Bushfire prone nations such as Australia need a prepared and mobile skilled 
workforce to respond immediately to critical bushfire events. 

A National Heatwave Framework must include strategies to reduce power demand, 
prioritisation of essential power needs and extended duration back–up power supply 
options in case of a power grid failure18, plus the deployment of rescue teams for 
quick repair.  

Effective heatwave warning systems will play a critical role, with pre-recorded health 
messages to be distributed via the mass media. Social support networks, known to act 
as a protective factor against heat related illness, will need to be supported and 
developed, such as community care options like buddy systems for the elderly and 
other vulnerable population groups.  

There is a need for coordination between the health sector and the broader community 
to develop regional bushfire health response plans, and to support community care 
options and social networks that have a protective effective19 such as buddy systems 
for the elderly and other vulnerable populations. The health sector can collaborate 
with urban planners and housing regulators to ensure housing and urban design 
provide a protective element during heatwaves in keeping with human behaviours and 
health needs, and reduce the “heat island” effect1. 

Responding to Infectious Diseases 

Within a health system that has developed an increasing focus on non-communicable 
disease, climate-related infectious diseases will create adaptation challenges under 
conditions of increasing temperatures and humidity. The Australian health system will 
need to plan for an increase in infectious diseases such as gastrointestinal infections 
(e.g. Salmonella), and vector-borne diseases such as dengue fever which threatens to 
spread further south20. Many of the diseases will not be new to Australia, but rather 
new to the area, and to the local health service. In addition, outbreaks of infectious 
diseases can stem from climate-related disasters such as flooding21, and infrastructure 
failures.  

Health personnel will need the necessary skills to diagnose and manage a new realm 
of infectious disease outbreaks, and to fulfil a critical role of delivering disease 
prevention education to the community. Community education will need to cover 
measures for personal, family and community protection against infectious diseases, 
such as peri-domestic sanitation to prevent the spread of dengue, and food hygiene to 
prevent salmonella poisoning. 
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In the case of infrastructure, health facilities such as hospitals and aged-care 
residential centres will need adequate food storage, handling and cooking facilities to 
prevent gastrointestinal illness amongst patients7. Health services will need equipment 
for rapid testing and detection of infectious diseases, particularly in regions 
vulnerable to arboviruses. 

Surveillance and monitoring systems will be critical to enable early detection and 
containment of infectious disease outbreaks7, as will communication channels 
between health care professionals, public health and government staff to manage 
outbreaks of infectious diseases. In the case of arboviruses; coordination with 
entomologists and epidemiologists to confirm diagnoses and liaise with the affected 
communities to deploy aggressive case-finding measures to prevent an epidemic7. 
Healthcare staff experienced in infectious diseases, and local government, will be 
required to work with local communities to undertake vector control (e.g. screening 
windows, etc) and water control to identify agricultural, drainage and other sites of 
potential breeding areas for mosquitoes22.  

Responding to Diminished Air Quality 

Overall, air quality in Australia is relatively good.  The Ambient Air Quality National 
Environment Protection Measure established ambient air quality standards and 
monitoring and reporting protocols for listed air pollutants, namely CO2, SO2, lead, 
NO2, photochemical oxidants (measured as ozone), and particulates (PM10)

23. 
Exceedences are few, and usually occur on hot days and during dust storms and 
bushfires, events which are likely to increase with climate change. The likely effects 
of climate change on increased community exposure to levels of ozone and 
particulates will have adverse consequences for public health24 25 including increased 
mortality and a range of respiratory and cardiovascular health effects26. Vulnerability 
to air pollutants is highest in urban areas where exposure to vehicle and industrial 
emissions is greatest27, or in rural areas affected by bushfires and dust-storms. Those 
most susceptible include young children, the elderly and those with pre-existing 
cardio-respiratory disease28 29. Strategic planning is required to reduce the impacts of 
potential increases in air pollutants due to climate change. 

Health agencies need to be prepared for surges in service needs related to asthma and 
other cardio-respiratory illnesses. At the primary care level, health practitioners need 
to be alert to the health effects of air pollutants, and be able to educate vulnerable 
patients to take precautionary measures to prevent excessive exposure, and to take 
prophylactic medications where appropriate.   

Air quality alerts disseminated by public health units can increase health protective 
behaviours30. Continuous efforts to improve the modelling and forecasting of air 
quality will be necessary to provide more advanced and accurate warning, and the 
effective use of these will provide critical information to prepare health services and 
warn the broader community to avoid excessive exposure.  

Work with the broader community is required to produce and disseminate air 
pollution health impact assessments that provide adaptation strategies and 
identification of vulnerable groups and regions, such as an assessment that was 
conducted in Western Australia31. 

Responding to Mental Health Impacts 
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Berry et al. 32 have reported that climate change has important implications for mental 
health through increasing the likelihood of extreme weather events that directly (for 
example, loss and trauma arising from direct exposure, or anxiety about the future in a 
world of potentially catastrophic climate change), and indirectly harm mental health. 
The latter includes disruption to the social determinants of mental health and 
wellbeing in vulnerable communities (such as economic security, social exclusion and 
displacement). To respond, the Australian health system needs to understand the links 
between climate change and psychosocial wellbeing, to promote this understanding 
and to increase preparedness for future events or situations that may harm mental 
health.  

Efforts are required to raise the awareness of the mental health impacts of climate 
change in psychiatric and para-psychiatric services, and in the primary health care and 
related workforce. We can utilise the mental health and related workforce to educate 
and prepare those groups, communities and places most vulnerable to the effects of 
climate change.  

Investment in community mental health infrastructure is required, especially in 
communities that may need greater support such as those in rural and remote areas 
and Indigenous communities, where mental health services are under-resourced and 
where the effects of climate change on mental health will be substantial.  

Mental health referral pathways need to be developed and integrated with the broader 
community sector, promoting equitable access to primary mental health care, and 
coordinating a patient-centred focus. Coordination is required to engage and develop 
links with communities and organisations to build programs that; provide mental 
health awareness-raising and support, and develop regional mental health response 
strategies. Supporting activities in vulnerable communities that work toward ‘climate- 
change proofing’ could result in increased social connections that add a layer of 
protection against mental health problems. 

Conclusion 

Preparing the health system for climate change requires investment in personnel, 
infrastructure and coordination. This needs to be done even in the context of 
uncertainty about the extent and nature of specific climate change effects on health. 
Key characteristics of a climate change prepared health system are flexibility, 
robustness and strategically allocated resources. Long term planning will require close 
collaboration with the non health sectors as part of a nationwide adaptive response.  
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Introduction 

Climate change projections and the implications for health risks have been previously 
described in leading international journals1 and also in this supplement. Indications to 
date suggest that climate change will both increase the background demand for a 
range of health services, and will also generate a shift in the intensity and frequency 
of service responses to prepare for, respond to, and recover from, extreme events. 
Whilst the detailed implications of climate change for public health continue to be 
elucidated, we still require much work to guide the development of a comprehensive 
strategy to underpin the adaptation of the health system. Our aim is to focus on the 
health system responses to health risks from climate change, and in particular how 
best to prepare Australian health services for those health risks outlined in this 
supplement; heatwaves, fire risk, infectious diseases, poor air quality and the mental 
health impacts of climate change. We present some guiding principles for preparing 
health systems, and also overview specific preparatory activities in relation to 
personnel, infrastructure and coordination. In this short paper we recognise that we 
are unable to be comprehensive, for example, we have not dealt with health system 
responses to climate change related migration, conflict or the flow on effects of socio-
economic impacts.  

Principles of health system adaptation  

We propose three key principles to guide policy makers and planners in preparing the 
health system for climate change; 1) flexibility, 2) strategic allocation of resources 
and 3) robustness of health services (see Figure 1).   

Figure 1 Principles of health system responses to climate change 
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Strategic Allocation of Resources 

• Builds on existing services 
• Targets vulnerable regions and populations 
• Equitable and just access 
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Flexibility 

Flexibility is important because of the inherent uncertainty in climate change 
predictions2 and health impact models3, and the limited predictive capacity of current 
climate models for small scale geographical regions. It is predicted that Australia will 
experience more extreme weather events, hotter weather and more heat waves, and 
further drying across southern parts of the continent. More severe bushfires and 
infectious disease outbreaks are also likely. We cannot predict with any certainty 
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exactly when these may occur, how frequently, where, nor how intense they may be. 
The fires, floods and heatwaves in the summer of 2009 provided a preview of what 
the future may hold. Yet whether such a salvo of extreme disasters was a random 
occurrence or an indication of what is to become the new norm, or indeed the first 
step in an escalating trajectory of intensity is not certain at this stage.  

Health service responsiveness to climate requires flexibility in order to meet varying 
demands in type and scale of service. Large bushfires provide a clear example of the 
need for flexibility. Up scaling emergency and high acuity health services are needed 
to deal with the direct consequences in affected regions (e.g. trauma, burns, and other 
injuries). Fires also increase demands for management of the longer term flow on 
effects from poor air quality due to increased density of smoke and particulates (e.g. 
respiratory disease). The complex needs of displaced populations as well as post-
trauma follow-up such as psychological support for victims, their families and 
communities, and also the attending personnel.  

Mobility of health services is another desirable quality in responding to climate-
related disasters, and the possibility for multiple events to occur simultaneously must 
be considered in planning. In the case of extreme weather events, such as flooding or 
fires creating a Mass Casualty Incident, health service response teams may need to be 
deployed quickly to affected regions to apply emergency management, triage and to 
coordinate transfer to the appropriate facility. Similarly, flexibility in the type of 
services required and by whom they are delivered will be valuable. For example, in 
the case of infectious disease outbreaks, primary health care providers may need to 
take on more active acute diagnostic and management roles, which is beyond their 
current capacity.  

Strategic allocation of resources 

Strategic allocation of resources is necessary to prepare the health system for climate 
change. The imperative is to identify likely future scenarios and health sector 
demands and orientate health systems accordingly. It will be most efficient to build on 
existing services, to identify and target vulnerable regions and populations, and 
promote and deliver equitable access to health services as an overriding objective.  

Climate-related illnesses overlay the substantial burden of high prevalence disorders 
in the community4. Therefore, a guiding principle will be to strengthen existing health 
services for the additional burden of disease. For example, heatwaves are expected to 
increase in frequency and intensity, and heat-related illnesses will exacerbate high 
prevalence disorders such as cardiovascular and respiratory diseases5, especially 
amongst vulnerable groups such as those with limited mobility and those aged over 
656.  

In a budget constrained environment priority must be given to target health 
interventions to those populations that are most vulnerable to climate change7, such as 
the elderly, Indigenous communities, those who are unable to cool their living 
environment, and those living in regions that are heavily exposed to climate change 
impacts8 (e.g. alpine regions, Murray Darling basin, south east Queensland, Kakadu, 
south west Australia).  

The National Health and Hospitals Reform Commission lists equity as the first of 
three reform goals to achieve “A Healthier Future For All Australians9. Equity is an 
overriding concern for responding to climate change10, from an Australian and a 
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global perspective, with poverty and inequality leading to greater exposure to climate 
change and a reduced adaptive capacity1.  

Climate change has the potential to expose and exacerbate existing inequities within 
the health system and in health outcomes. One example is the existing inequities in 
access to specialist health services for rural and remote communities11. These 
populations tend to have less access to health services than city-dwellers and these 
disadvantages can amplify underlying socioeconomic disadvantage by exacerbating 
the condition and prolonging periods of unwellness12.  

Robustness 

An important lesson from the 2009 heatwave and bushfires in Victoria13 is that the 
health systems in place must be robust enough to cope with increased capacity for 
climate change-related presentations/emergencies, and are well-coordinated with 
government and non-government organisations. Essential infrastructure, hospitals and 
other services must be designed to withstand threats to energy supply (e.g. during 
heatwaves) and direct climatic and environmental impacts (e.g. coastal inundation). 
Consistency of services is important too, even under strained conditions, so 
coordinated planning and policy procedures need to be established in high risk 
regions to manage climate-related contingencies and ‘surge capacity’ demands. 

A sustainable health workforce is the foundation of a robust health system. There 
needs to be a substantial workforce maintained in high risk areas, for example in 
vulnerable rural and remote areas11, as there is an upper limit on how health services 
can be redeployed to respond to climate related events. To this end, forward planning 
includes; identification and prioritisation of the high-risk events for a particular area 
(e.g., coastal inundation in seaside areas, bushfire threats in rural bushland areas etc), 
adequate provision of training related to local climate-related health threats14, support 
and critical debriefing, and the provision of adequate resources to enable the delivery 
of quality health services and local community health education. 

Practical health system responses 

Policy makers require practical options for adapting the health system for climate 
change, even where evidence is still incomplete.15 Here, we briefly overview a suite 
of practical options for preparing the health system with a focus on: 1) personnel, 2) 
infrastructure and 3) coordination. Health personnel are a critical element of any 
response to climate change; changing roles and skills will be required, particularly 
among front-line primary health care workforce16. Audits of climate disaster-related 
infrastructure must be undertaken to inform the development of detailed plans for 
modification or upgrades required to withstand climate change conditions, and to 
allow the flexibility required of health system responses.  

It will also be essential to ensure coordination of services contributing to the early 
detection and prevention of climate-related health threats, and to link the various arms 
of the health system with the broader community. NGO and private sectors, relevant 
industries, such as power suppliers and aged care agencies, will also need to be part of 
this coordination approach. We overview several practical adaptations to personnel, 
infrastructure and coordination in relation to health risks identified in the National 
Adaptation Research Plan as priorities for Australia17: heatwaves / fire risk, infectious 
diseases, poor air quality and the mental health impacts of climate change (Figure 2). 
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Figure 2 Practical responses to preparing the health system for climate change  
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Responding to Heatwaves / Fire Risk 

The Australian health system needs to prepare for an increase in the frequency and 
intensity of heatwaves and heat-related mortality6 and morbidity (hospitalisations, 
emergency department visits and ambulance call-outs)13, and for the accompanying 
hot dry conditions that provide fuel for bushfires and place great stress on the 
infrastructure of the health system.  

Health personnel will need to be alert to symptoms of heat stress and associated 
health complications, particularly GPs, district nurses, ambulance and emergency 
staff on the health care frontline. Health professionals are ideally positioned to play a 
critical role in delivering the health promotion messages on how to avoid heat stress, 
and the health impacts of bushfires. Critical events may exceed past experiences. 
Bushfire prone nations such as Australia need a prepared and mobile skilled 
workforce to respond immediately to critical bushfire events. 

A National Heatwave Framework must include strategies to reduce power demand, 
prioritisation of essential power needs and extended duration back–up power supply 
options in case of a power grid failure18, plus the deployment of rescue teams for 
quick repair.  

Effective heatwave warning systems will play a critical role, with pre-recorded health 
messages to be distributed via the mass media. Social support networks, known to act 
as a protective factor against heat related illness, will need to be supported and 
developed, such as community care options like buddy systems for the elderly and 
other vulnerable population groups.  

There is a need for coordination between the health sector and the broader community 
to develop regional bushfire health response plans, and to support community care 
options and social networks that have a protective effective19 such as buddy systems 
for the elderly and other vulnerable populations. The health sector can collaborate 
with urban planners and housing regulators to ensure housing and urban design 
provide a protective element during heatwaves in keeping with human behaviours and 
health needs, and reduce the “heat island” effect1. 

Responding to Infectious Diseases 

Within a health system that has developed an increasing focus on non-communicable 
disease, climate-related infectious diseases will create adaptation challenges under 
conditions of increasing temperatures and humidity. The Australian health system will 
need to plan for an increase in infectious diseases such as gastrointestinal infections 
(e.g. Salmonella), and vector-borne diseases such as dengue fever which threatens to 
spread further south20. Many of the diseases will not be new to Australia, but rather 
new to the area, and to the local health service. In addition, outbreaks of infectious 
diseases can stem from climate-related disasters such as flooding21, and infrastructure 
failures.  

Health personnel will need the necessary skills to diagnose and manage a new realm 
of infectious disease outbreaks, and to fulfil a critical role of delivering disease 
prevention education to the community. Community education will need to cover 
measures for personal, family and community protection against infectious diseases, 
such as peri-domestic sanitation to prevent the spread of dengue, and food hygiene to 
prevent salmonella poisoning. 
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In the case of infrastructure, health facilities such as hospitals and aged-care 
residential centres will need adequate food storage, handling and cooking facilities to 
prevent gastrointestinal illness amongst patients7. Health services will need equipment 
for rapid testing and detection of infectious diseases, particularly in regions 
vulnerable to arboviruses. 

Surveillance and monitoring systems will be critical to enable early detection and 
containment of infectious disease outbreaks7, as will communication channels 
between health care professionals, public health and government staff to manage 
outbreaks of infectious diseases. In the case of arboviruses; coordination with 
entomologists and epidemiologists to confirm diagnoses and liaise with the affected 
communities to deploy aggressive case-finding measures to prevent an epidemic7. 
Healthcare staff experienced in infectious diseases, and local government, will be 
required to work with local communities to undertake vector control (e.g. screening 
windows, etc) and water control to identify agricultural, drainage and other sites of 
potential breeding areas for mosquitoes22.  

Responding to Diminished Air Quality 

Overall, air quality in Australia is relatively good.  The Ambient Air Quality National 
Environment Protection Measure established ambient air quality standards and 
monitoring and reporting protocols for listed air pollutants, namely CO2, SO2, lead, 
NO2, photochemical oxidants (measured as ozone), and particulates (PM10)

23. 
Exceedences are few, and usually occur on hot days and during dust storms and 
bushfires, events which are likely to increase with climate change. The likely effects 
of climate change on increased community exposure to levels of ozone and 
particulates will have adverse consequences for public health24 25 including increased 
mortality and a range of respiratory and cardiovascular health effects26. Vulnerability 
to air pollutants is highest in urban areas where exposure to vehicle and industrial 
emissions is greatest27, or in rural areas affected by bushfires and dust-storms. Those 
most susceptible include young children, the elderly and those with pre-existing 
cardio-respiratory disease28 29. Strategic planning is required to reduce the impacts of 
potential increases in air pollutants due to climate change. 

Health agencies need to be prepared for surges in service needs related to asthma and 
other cardio-respiratory illnesses. At the primary care level, health practitioners need 
to be alert to the health effects of air pollutants, and be able to educate vulnerable 
patients to take precautionary measures to prevent excessive exposure, and to take 
prophylactic medications where appropriate.   

Air quality alerts disseminated by public health units can increase health protective 
behaviours30. Continuous efforts to improve the modelling and forecasting of air 
quality will be necessary to provide more advanced and accurate warning, and the 
effective use of these will provide critical information to prepare health services and 
warn the broader community to avoid excessive exposure.  

Work with the broader community is required to produce and disseminate air 
pollution health impact assessments that provide adaptation strategies and 
identification of vulnerable groups and regions, such as an assessment that was 
conducted in Western Australia31. 

Responding to Mental Health Impacts 
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Berry et al. 32 have reported that climate change has important implications for mental 
health through increasing the likelihood of extreme weather events that directly (for 
example, loss and trauma arising from direct exposure, or anxiety about the future in a 
world of potentially catastrophic climate change), and indirectly harm mental health. 
The latter includes disruption to the social determinants of mental health and 
wellbeing in vulnerable communities (such as economic security, social exclusion and 
displacement). To respond, the Australian health system needs to understand the links 
between climate change and psychosocial wellbeing, to promote this understanding 
and to increase preparedness for future events or situations that may harm mental 
health.  

Efforts are required to raise the awareness of the mental health impacts of climate 
change in psychiatric and para-psychiatric services, and in the primary health care and 
related workforce. We can utilise the mental health and related workforce to educate 
and prepare those groups, communities and places most vulnerable to the effects of 
climate change.  

Investment in community mental health infrastructure is required, especially in 
communities that may need greater support such as those in rural and remote areas 
and Indigenous communities, where mental health services are under-resourced and 
where the effects of climate change on mental health will be substantial.  

Mental health referral pathways need to be developed and integrated with the broader 
community sector, promoting equitable access to primary mental health care, and 
coordinating a patient-centred focus. Coordination is required to engage and develop 
links with communities and organisations to build programs that; provide mental 
health awareness-raising and support, and develop regional mental health response 
strategies. Supporting activities in vulnerable communities that work toward ‘climate- 
change proofing’ could result in increased social connections that add a layer of 
protection against mental health problems. 

Conclusion 

Preparing the health system for climate change requires investment in personnel, 
infrastructure and coordination. This needs to be done even in the context of 
uncertainty about the extent and nature of specific climate change effects on health. 
Key characteristics of a climate change prepared health system are flexibility, 
robustness and strategically allocated resources. Long term planning will require close 
collaboration with the non health sectors as part of a nationwide adaptive response.  
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