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ABSTRACT 

---------------------------------------------------------------------------------------------------------------------------------------------------------- 

 

Background 

Climate variation has affected diverse physical and biological systems worldwide. 

Population health is one of the most important impacts of climate variation. Although 

the impact of climate variation on infectious diseases has been of significant concern 

recently, the relationship between climate variation and infectious diseases, including 

vector-borne diseases and enteric infections, needs greater clarification.  

 

Australia is grappling with developing politically acceptable responses to global 

warming. In China, few studies have been conducted to examine the effect of climate 

variation, including global warming, on population health. As residents of 

developing countries may suffer more from climate change compared with people 

living in more developed countries, this thesis has significance for both countries. 

 

Aims  

This study aims to contribute to a better understanding of the impact of climate 

variation on population health, and to provide scientific evidence for policy makers, 

researchers, public health practitioners and local communities in the development of 

public health strategies at an early stage, in order to prevent or reduce future risks 

associated with ongoing climate change. 

 

The objectives of this study include: 

(1) to quantify the association between climate variation and selected vector-

borne diseases and enteric infections in different climatic regions in Australia 

and China; 

(2) to project the future burden of selected vector-borne diseases and enteric 

infections based on climate change scenarios in different climatic regions in 

Australia and China. 
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Methods 

This ecological study has two components. The first uses time-series analyses to 

quantify the relationship between meteorological variables and infectious diseases, 

whereas the second projects the burden of selected infectious diseases using future 

climate and population scenarios.  

 

Temperate and subtropical climatic zones in both Australia and China were selected 

as the primary study areas, and a study of an Australian tropical region was also 

conducted. Study of Australia’s temperate zones was conducted in Adelaide, South 

Australia, as well as the Murray River region in that State.  The study of China’s 

temperate zone was carried out in Jinan, Shandong Province. Subtropical studies 

were conducted in Baoan, Guangdong Province, China, and Brisbane in Queensland, 

whilst research for the tropics centred on Townsville, also in Queensland, Australia. 

 

The selected infectious diseases - one vector-borne disease and one enteric infection 

in each country - are Ross River Virus (RRV) infection and salmonellosis in 

Australia, and malaria and bacillary dysentery in China. Study periods vary from 

eight to sixteen years (depending upon the availability of data). Climate data, 

infectious disease surveillance data and demographic data were collected from local 

authorities.  

 

Data analyses conducted in the ecological studies include Spearman correlation 

analysis, time-series adjusted Poisson regression and the Seasonal Autoregressive 

Integrated Moving Average (SARIMA) model with consideration of lag effects, 

seasonality, long-term trends, and autocorrelation, on a weekly or monthly basis 

depending on data availability, and Hockey Sticky model to detect potential 

threshold temperatures. In the burden of disease component, analyses include the 

calculation of an indicator of the burden of disease - Years Lost due to Disabilities 

(YLDs) - and use scenario-based models to project YLDs for the selected diseases in 

2030 and 2050 in Australia and 2020 and 2050 in China respectively. The 

projections consider both different scenarios of projected temperature and future 

population change.  
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Results 

Relationship between climate variation and selected infectious diseases 

In all the study regions in Australia, maximum temperature, minimum temperature, 

rainfall and humidity are all significantly related to the number of RRV infections, 

with lag effects varying from 0 to 3 months. Additionally, high tides in the two 

seaside regions with tropical (Townsville) or subtropical (Brisbane) climates, and 

river flow in the temperate region (Murray River region), are related to the number of 

cases without any lag effects. A potential 1°C increase in maximum or minimum 

temperature may cause 4%~23% extra cases of RRV infection in the temperate 

region, 5~8% in the subtropical region, and 6%~15% in the tropical region. 

 

Maximum temperature, minimum temperature, humidity and air pressure are 

significantly related to malaria cases in the temperate city Jinan and subtropical city 

Baoan in China, with a lag effect range of 0 to 1 month. An association between 

rainfall and malaria cases was not detected in either region. A potential 1°C increase 

in maximum or minimum temperature may lead to 4%~15% extra malaria cases in 

the temperate region, and 12%-18% in the tropical region in China. 

Maximum temperature, minimum temperature, rainfall and humidity are all 

significantly related to the number of salmonellosis cases in the three study cities in 

Australia, with lag effects varying from 0 to 1 month. A potential 1°C increase in 

maximum or minimum temperature may cause 6%~19% extra salmonellosis cases in 

the temperate region (Adelaide), 5%~10% in the subtropical region (Brisbane), and 

4%~15% in the tropical region (Townsville). The thresholds for the effects of 

maximum and minimum temperatures are 20ºC and 12ºC respectively in Adelaide. 

No threshold temperatures are detected in Townsville and Brisbane. 

 

Maximum temperature, minimum temperature, humidity, air pressure and rainfall are 

significantly related to bacillary dysentery cases in the temperate city Jinan and 

subtropical city Baoan in China, with the lag effect range of 0 to 2 months. A 

potential 1°C increase in maximum or minimum temperature may cause 7%~15% 

extra bacillary dysentery cases in the temperate region and 10% ~ 19% in the 

subtropical region in China. The thresholds for the effects of maximum and 
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minimum temperatures on bacillary dysentery are 17ºC and 8ºC respectively in 

Jinan. No threshold temperatures are detected in Baoan. 

 

Projection of YLDs from target diseases  

In Australia, considering both climatic and population scenarios, if other factors 

remain constant, compared with the YLDs observed in 2000, the YLDs for 

salmonellosis might increase by up to 48% by 2030, and nearly double by 2050 in 

South Australia, while the YLDs might double by 2030 and increase by up to 143% 

by 2050 in Brisbane, Queensland. The YLDs for RRV infection might increase by up 

to 66% by 2030, and nearly double by 2050 in South Australia. They might increase 

by up to 61% by 2030 and double by 2050 in Brisbane, Queensland.  

 

In China, considering both climatic and population scenarios, if other factors remain 

constant, compared with the YLDs observed in 2000, the YLDs for bacillary 

dysentery might double by 2020 and triple by 2050 in both Jinan and Baoan. The 

YLDs for malaria might increase by up to 108% by 2020 and nearly triple by 2050 in 

Jinan, the temperate city, and increase by up to 144% by 2020 and nearly triple by 

2050 in Baoan, the subtropical city.  

  

Conclusions 

1. Both maximum and minimum temperatures are important in the transmission of 

vector-borne diseases in various climatic regions in both Australia and China. 

River flow or high tides may also play an important role in the transmission of 

such diseases. 

2. Both maximum and minimum temperatures play an important role in the 

transmission of enteric infections in various climatic regions in both Australia 

and China, with a threshold temperature detected in the temperate regions but 

not in subtropical and tropical regions. 

3. The effects of rainfall and relative humidity on selected infectious diseases vary 

in different study areas in Australia and China.   

4. The burden of temperature-related infectious diseases may greatly increase in 

the future if there is no effective preventive intervention. 
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Public health implications 

1. Implication for health practice 

• Public health practitioners, together with relevant government organisations, 

should monitor trends in infectious diseases, as well as other relevant indexes, 

such as vectors, pathogens, and water and food safety.  They should advise 

policy makers of the potential risks associated with climate change and 

develop public health strategies to prevent and reduce the impact of infectious 

disease associated with such change.  

• Doctors and other clinical practitioners should be prepared and supported in 

the provision of health care for any expected extra cases associated with 

climate variation and should play an important role in relevant health 

education on climate change. 

• Community participation is of significance to adapt to and mitigate the risk of 

climate change on population health. Community involvement helps to 

deliver programmes which more accurately target local needs. Therefore, 

community should be involved in the partnerships of climate change as early 

as possible. 

• Relevant education programs on the potential health impact of climate change 

should be conducted by government at all levels for different stakeholders, 

including industries, governments, communities, clinicians and researchers. 

• Advocacy for adapting to and mitigating climate change should be a 

longstanding public health activity.  

 

2. Implication for researchers 

• The main task for researchers is to identify the independent contribution 

made by key climatic variables and whether there are exposure thresholds for 

infectious disease transmission. Further studies should include various 

infectious diseases in different climatic regions. 

• Developing countries and rural regions are more vulnerable to the impact of 

climate change so more research should be conducted for people living in 

those regions.    

• Studies using summary measures that combine prevalence of disease, quality 

of life and life expectancy, such as Disability Adjusted Life Years (DALYs), 
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to assess the burden of disease due to climate change is necessary to assist in 

decision making.   

• More research should be conducted on the assessment of adaptive strategies 

and mitigation to future climate change.  

 

3. Implication for policies 

• Public and preventive health strategies that consider local climatic conditions 

and their impact on vector and food borne diseases are important in reducing 

such impact due to climate change in the future. 

• The extra health burden that may be caused by future climate change may 

have a great impact on the currently overloaded public health system in both 

developed and developing countries. Long-term planning about health 

resource allocation, infrastructure establishment, and relevant response 

mechanisms should be developed at relevant government levels. 

• Effective prevention and intervention strategies will be possible only if the 

efforts of relevant sectors, including governments, communities, industries, 

research institutions, clinical professionals and individuals, have coordinated 

responses 

• International and regional collaborations are necessary to address this global 

issue. In addition, strategies of an international dimension should be 

translated into regional and local actions. This is extremely important to 

developing countries such as China and India. 

• Sustainable development policies with consideration given to reducing green 

house gases and environmental degradation need immediate action which will 

benefit future generations. Health priorities should include the prevention of 

climate change.                  
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