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Introduction 

Burden of disease analysis measures the combined impact of living with illness and injury (non-fatal 
burden) and dying prematurely (fatal burden). More than merely counting deaths and disease 
prevalence, it takes into account age at death and severity of disease. The summary measure 
‘disability-adjusted life years’ (or DALY) is used to count the years of healthy life lost from death and 
illness. The contribution of various modifiable risk factors to disease burden can also be estimated.  

Information on the health impacts and distribution of different diseases, injuries and risk factors is 
important for monitoring population health and in providing an evidence base to inform health-policy 
and service planning. Burden of disease information can also be used to measure the health impact of 
interventions, and to highlight which diseases or risk factors to focus on when investigating the cost-
effectiveness of programs and interventions. 

The Australian Burden of Disease Study (ABDS 2011) provides Australian-specific burden of disease 
estimates for the Australian population and the Aboriginal and Torres Strait Islander population for 
2011 and 2003. The study uses and adapts the methods of global studies to produce estimates that 
are more relevant to the Australian health policy context.  

The study quantified the fatal and non-fatal impact of over 200 diseases and injuries in Australia. This 
included disaggregation of estimates by state/territory, remoteness areas, and socioeconomic groups. 
The contribution of various modifiable risk factors to disease burden was also estimated. The results 
from the study were published by the AIHW in May 20161 and fill an important information gap as the 
last national study was published in 2007 using 2003 data.  

This paper presents results from the ABDS 2011 on variation in disease burden across remoteness 
areas for the total Australian population in 2011. Estimates for the Aboriginal and Torres Strait 
Islander population are also available from the study2 but are not presented here.  

The key aim of the analysis in this paper is to assess the variation in disease burden across 
remoteness areas, rather than to provide detailed estimates for a particular remoteness category. 
However it is worth noting that there are a range of important demographic, socioeconomic and 
environmental factors that differ by remoteness, which will influence health status:  

• As well as different population sizes, each remoteness area has a different population age 
structure. Children generally make up a greater proportion of the population in more remote areas 
than in less remote areas, whereas elderly Australians make up a smaller proportion. Age-
standardisation has been used in this study to remove the influence of these different age 
structures to allow different regions to be compared.  

• People living in more remote areas are often disadvantaged with regard to educational and 
employment opportunities, income, and access to goods and services. Health behaviours and 
risks may also differ by remoteness. For example, the proportion of people who go to hospital for 
conditions that are considered potentially preventable with timely and adequate non-hospital care 
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is higher outside Major cities. There are also higher proportions of Aboriginal and Torres Strait 
Islander people in more remote areas. These factors have not been adjusted for in these 
comparisons. 

• Together, variance across remoteness areas presents a fairly unique challenge for health 
provision in Australia, as 2.3% of people living in Remote and Very remote areas are dispersed 
across 85% of Australia’s total land area. Added to this geographical challenge are the 
socioeconomic disadvantages listed above, a higher cost of providing health services in more 
remote areas and the more limited availability of both infrastructure and the workforce required to 
provide these services.  

The results presented in this paper highlight the overarching health inequalities across remoteness 
areas in respect to burden of disease and injury in Australia. While this cannot fully explain why such 
health inequalities exist, it does contribute to a more informed and specialised approach to health-
care planning, program development and service delivery models outside of Major cities. 

Methods 

Disease burden is measured by the Disability Adjusted Life Years (DALY). A DALY is a measure of 
healthy life lost, either through premature death, defined as dying before the ideal life span (YLL), or 
through living with ill health due to illness or injury (YLD). One DALY represents 1 year of healthy life 
lost due to illness and death. The more DALY associated with a disease or injury, the greater the 
burden. 

Key data inputs are death registration data, disease prevalence and severity, most of which are 
readily available in Australia. The study builds on methodological developments in recent global and 
country burden of disease studies, and tailors these to the Australian context. 

YLL measure the years lost between the age at which a person dies against an ideal lifespan. In this 
study, the ideal remaining lifespan varies at each age but starts as a life expectancy at birth of age 
86.0 for both males and females. This ideal life expectancy is drawn from the GBD 2010 and is based 
on the lowest observed death rates at each age group from multiple countries.3 Both the total number 
of deaths and the ages at which those deaths occur influence total YLL.  

YLD measures the proportion of healthy life lost due to disease in 1 year compared to full health in 
that same year. This is calculated by estimating the amount of time spent with a condition, multiplied 
by a disability weight indicating the severity of the condition. Total YLD are influenced by the number 
of people with each disease, the time spent in less than full health and the disability weights for each 
disease. The disability weights used in this study are drawn from the GBD 2013 and represent the 
health loss that the consequences of each disease caused. 

Constructed in this way, the DALY is a summary measure of the overall population health for the year 
being reported, enabling comparison between diseases, population groups and points in time. 

Box 1 provides a summary of the range of statistics and estimates included in this paper. 
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Box 1 Different types of estimates presented in this paper 

A range of different statistics and estimates are presented in this paper, which are useful for different 
purposes. These include: 

DALY, YLD and YLL estimates describe the overall, non-fatal and fatal disease burden in the 
population being analysed. They are useful for summarising the health of that population at a point in 
time, for assessing health-care needs and planning health services. 

Proportions and age-specific rates of DALY, YLL and YLD describe the amount of health loss relative 
to the size of the age group. They are also useful for assessing health-care needs and planning health 
services.  

Age-standardised rates of DALY, YLL and YLD also provide a measure of the health loss against the 
size of the population, but take into account the age structure of the population. Age-standardised 
rates have little use in service provision planning, but are useful for comparing the impact of various 
diseases between 2 populations with different age structures (for example, males and females).  

Rate ratios and rate differences (based on age-standardised rates) are used for comparisons between 
population groups (e.g. subnational populations). A rate ratio shows how many times one rate of 
burden is relative to another, while a rate difference shows the difference between one rate and 
another.  

Rankings are often used to tell the story of which disease or injury causes the biggest burden. 
However, rankings do not provide the reader with context of the size of each estimate, nor of the 
difference in size between adjacent estimates.  

In this paper, YLL, YLD and DALY estimates are presented at 3 levels, each having a different 
purpose and audience:  

Overall burden: for presenting a picture of the overall health of the population at a given point in time, 
including age and sex differences, regardless of the disease. 

Disease group level: for understanding the broad patterns in the types of diseases causing health loss 
in the population. The collective impact of diseases of broadly similar cause helps to identify large 
interrelated areas of health loss that might otherwise go unquantified (especially for the rarer and less 
prevalent diseases—such as blood and metabolic conditions). This is important for broad policy and 
research setting as well as for advocacy. There are 17 disease groups covered in the ABDS 2011. 

Disease level: for a more detailed picture of the diseases and injuries that give rise to burden. These 
represent individual diseases (such as coronary heart disease), or finer aggregations of related 
diseases (such as dementia, which includes Alzheimer disease as well as other dementias). Diseases 
at this level have been chosen to be as policy-relevant as possible, subject to the constraints of data 
availability. Disease-level estimates are useful for detailed policy setting and research. In the ABDS 
2011 the burden was estimated for nearly 200 diseases. 

 

It is possible to assess the variation in disease burden across remoteness areas as well as examine 
the leading diseases causing burden for a particular remoteness category. In the ABDS 2011, 
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remoteness categories are based on the 2011 Australian Statistical Geographic Standard, which is 
divided into 5 remoteness areas: Major cities, Inner regional, Outer regional, Remote and Very 
remote. 

Estimates by remoteness categories were based on breaking down national estimates at a level of 
disaggregation (disease, sex and broad age group) supported by underlying data, rather than being 
derived using separate data sources. This ensured that comparisons across each disaggregation 
were based on common data definitions. The preferred approach was to derive remoteness area 
disaggregation directly from the primary data source using geographical identifiers. When this was not 
available, secondary data sources were used to identify health loss gradients between the 
remoteness areas that could then be applied to the national data. Lastly, when neither of these 
approaches were possible, the national sex/age prevalence rates were applied to the population 
structure of the remoteness area. This assumed no difference in disease prevalence between the 
remoteness area and national populations. Most major primary data sources used in the ABDS 2011, 
except for epidemiological studies and small surveys, were able to be broken down by remoteness 
area. 

For more detailed information on methods used in the ABDS 2011, see ‘Australian Burden of Disease 
Study 2011: Methods and supplementary material’.4 

Results 

Total burden 
As would be expected, the greatest proportion of total burden was experienced in Major cities and the 
smallest proportion in Very remote areas, in proportions roughly similar to the distribution of the 
population.  

Across Australia, 188,800 DALY (or 4.2% of all DALY) were considered ‘excess’ due to remoteness. 
‘Excess’ DALY is the burden that would have been avoided if the rate of burden had been the same 
as in the area with the lowest rate of burden (in this case, Major cities). As a proportion of total 
burden, excess was greatest in Very remote areas (40.5%) (Table 1).  

Table 1 Distribution of population and burden (DALY), by remoteness, 2011 
Remoteness 
area 

Population 
(‘000) 

Population  
(% of total) DALY (‘000) 

DALY  
(% of total) 

Excess DALY 
(‘000)(a) 

Excess 
DALY (%)(b) 

Major cities 15,685 70.2 2,961 65.9 0 0.0 
Inner regional 4,111 18.4 950 21.2 98 10.3 
Outer regional 2,026 9.1 456 10.2 52 11.3 
Remote 315 1.4 73 1.6 18 24.4 
Very remote 203 0.9 52 1.1 21 40.5 
Australia(c) 22,340 100.0 4,494 100.0 188 4.2 
(a) Observed burden for each remoteness area was compared with the expected burden if age-specific rates of burden were the same as for Major cities.  
(b) The proportion (%) of excess burden is expressed as a proportion of excess to total observed burden for the remoteness area.  
(c) Excess burden in Australia reflects all excess burden attributed to remoteness areas (outside of Major cities).  

After adjusting for differences in population age structure using age-standardised rate, burden 
increased with increasing remoteness—Major cities experienced the least burden per population (181 
DALY per 1,000 people) while Very remote areas experienced the most burden (301 DALY per 1,000 
people). This rate was 1.7 times the rate for Major cities (Table 2). This pattern was mostly driven by 
fatal burden; in Very remote areas, the ASR of fatal burden was twice the rate for Major cities (178 
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and 87 YLL per 1,000 people, respectively). As a result, fatal burden made up a greater proportion of 
total burden in Very remote areas (61%) compared with Major cities (49%). 

Table 2 DALY, YLL and YLD counts, age-standardised rates and rate ratios, by remoteness, 2011
 Total burden 

 

Non-fatal burden 

 

Fatal burden 
Remoteness 
area 

DALY 
(‘000) ASR 

Rate 
ratio(a) 

YLD 
(‘000) ASR 

Rate 
ratio(a) 

YLL 
(‘000) ASR 

Rate 
ratio(a) 

Major cities 2,961 181.4 1.0  1,517 94.2 1.0  1,443 87.2 1.0 
Inner regional 950 205.3 1.1  450 102.2 1.1  501 103.1 1.2 
Outer regional 456 206.8 1.1  202 94.3 1.0  254 112.5 1.3 
Remote 73 242.0 1.3  33 107.0 1.1  41 135.0 1.5 
Very remote 52 300.8 1.7  20 122.8 1.3  31 178.0 2.0 
Australia 4,494 189.9   2,224 96.0   2,270 93.9  
(a) Rate ratios compare the remoteness area rate of burden with the Major cities rate of burden. 
Note: Rates were age-standardised to the 2001 Australian Standard Population, and are expressed per 1,000 people. 

Each remoteness area showed a similar pattern of increasing rates of burden in older age groups; this 
increase was the greatest for Very remote areas. Apart from Very remote areas, burden in infants and 
children aged under 15 was mostly similar; however, the trend of increasing burden with increasing 
remoteness became more evident in older ages (Figure 1).  

Figure 1 Age-specific rates of burden (DALY), by life stage and remoteness, 2011 

 

Disease groups 
For most disease groups, the age-standardised rate (ASR) of burden increased with remoteness. 
Table 3 contrasts the ASR in the least remote (Major cities) and more remote (Very remote) areas to 
indicate how the effect of remoteness differs across disease groups. For most disease groups, the 
rate of burden was greater in Very remote areas (represented as rate ratios greater than 1). The 
greatest relative difference in rates of burden was for kidney & urinary diseases (Very remote areas 
had more than 6.0 times the rate of (Major cities), followed by endocrine disorders (3.2 times) and 
injuries (3.0 times). Because of the high national rate, cardiovascular diseases and injuries had the 
greatest absolute difference in rates between Major cities and Very remote areas (differences of 28 
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and 29 DALY per 1,000 people, respectively). As a result, cardiovascular diseases and injuries 
contributed to around 24% and 29%, respectively, of the excess burden in Very remote areas. 

Very remote areas had lower rates of burden than Major cities for mental & substance use disorders, 
reproductive & maternal conditions and neurological conditions.  

Table 3 Age-standardised DALY rates, by disease group and remoteness, 2011 

Disease group 
Major 
cities 

Inner 
regional 

Outer 
regional Remote  

Very 
remote Australia 

Rate 
ratio(a) 

Rate 
difference(b) 

Blood/metabolic 2.0 2.3 2.4 2.7 2.4 2.1 1.2 0.3 
Cancer 32.8 36.4 37.8 38.8 37.2 34.2 1.1 4.3 
Cardiovascular 24.8 28.1 30.6 38.5 53.2 26.4 2.1 28.4 
Endocrine 4.1 4.2 5.1 8.0 13.0 4.3 3.2 8.9 
Gastrointestinal 5.7 6.4 6.8 8.6 11.0 6.0 1.9 5.3 
Hearing/vision 3.9 4.4 3.9 2.7 5.1 4.0 1.3 1.2 
Infant/congenital 5.0 5.9 7.1 5.7 11.7 5.4 2.4 6.8 
Infections 2.9 3.1 3.6 5.4 8.5 3.1 2.9 5.6 
Injuries 15.0 21.4 24.4 36.8 44.4 17.5 3.0 29.4 
Kidney/urinary 2.3 2.2 2.6 4.8 14.0 2.4 6.2 11.8 
Mental 25.6 23.5 20.7 20.8 22.2 24.6 0.9 –3.4 
Musculoskeletal 21.0 25.6 21.0 24.2 29.9 22.1 1.4 8.9 
Neurological 12.0 13.9 13.4 12.4 13.0 12.4 1.1 1.0 
Oral 3.7 4.9 5.3 6.4 6.4 4.2 1.7 2.7 
Reproductive/ 
maternal 1.6 2.1 1.7 1.6 1.4 1.7 0.8 –0.3 
Respiratory 15.4 17.3 17.1 21.0 22.9 16.0 1.5 7.5 
Skin 3.4 3.4 3.4 3.5 4.4 3.4 1.3 0.9 
All 181.4 205.3 206.8 242.0 300.8 189.9 1.7 119.4 
(a) Rate ratios are expressed as Very remote ASR divided by Major cities ASR. 
(b) Rate differences are expressed as Very remote ASR minus Major cities ASR. 
Note: Rates were age-standardised to the 2001 Australian Standard Population, and are expressed per 1,000 people. 

Variation by disease 
The gradient of the inequality in disease burden across remoteness areas varied by disease 
(Figure 2). For example, coronary heart disease, suicide & self-inflicted injuries, lung cancer and 
COPD showed a clear trend of greater rates of burden in more remote areas. Diabetes (not shown in 
this figure) also had higher rates of burden in remote areas. In contrast, anxiety disorders, depressive 
disorders and dementia showed lower rates of burden in more remote areas. For some diseases, 
remoteness was not closely related to burden rates, as was the case for other musculoskeletal 
conditions and back pain & problems.  



 

7 

Figure 2 Age-standardised DALY rate (per 1,000 people) of the top 10 diseases, by remoteness, 2011 

 

Notes  
1.  Rates were age-standardised to the 2001 Australian Standard Population, and are expressed per 1,000 people. 
2.  ‘CHD’ refers to ‘Coronary heart disease’; ‘Other musculo’ refers to ‘Other musculoskeletal conditions’; ‘Suicide’ refers to ‘Suicide & self-inflicted 
injuries’. 

The top five sources of burden nationally (coronary heart disease, other musculoskeletal conditions, 
back pain & problems, COPD and lung cancer) appeared in the leading 10 causes of burden for each 
remoteness area (Figure 3). In all remoteness areas, coronary heart disease was the leading cause of 
burden. There were also several leading causes that did not rank as highly on a national level, 
indicating that regional patterns may be masked in the national data. These included diabetes (for 
Outer regional, Remote and Very remote), asthma (for Major cities, Outer regional, Remote and Very 
remote), road traffic injuries/motor vehicle occupant injuries (for Remote and Very remote), 
rheumatoid arthritis (for Remote), and chronic kidney disease (for Very remote). 

These variations reflect a complex interaction between demographic, socioeconomic and 
environmental factors.  
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Figure 3 Leading causes of total burden (proportion %; age-standardised DALY rate per 1,000 
people), by remoteness, 2011 

 

Discussion 

Overall, rates of disease burden were higher in more remote areas, with Very remote areas 
experiencing 1.7 times the rate of burden of Major cities. This was largely due to fatal rather than non-
fatal burden. 

The gradient of inequality in disease burden across remoteness areas varied by disease. For 
example, coronary heart disease, COPD, lung cancer, and suicide had higher rates of burden in more 
remote areas. In comparison, dementia, anxiety disorders and depressive disorders had lower rates 
of burden in more remote areas.  

The results from the ABDS 2011 provide an important resource for research, and to inform health 
policy and health service planning. They highlight which diseases are causing the greatest health 
inequalities and the areas where there are the most potential for health gains. Results presented in 
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this paper suggest that large health gains may be achieved by reducing the excess burden evident in 
remote and very remote areas of Australia. 

The ABDS 2011 is based on the best current knowledge, methods and available data, as suited to the 
Australian context. Nevertheless, there are some limitations, which are detailed in the ABDS 2011 
main report.1 For fatal estimates by remoteness categories, where information about remoteness was 
missing from the death record, remoteness was ascribed according to the overall pattern of 
remoteness by state and sex. For non-fatal estimates, data quality varied substantially across 
diseases for remoteness estimates. For some diseases, reliable data were available; for others, only 
some remoteness categories were available, or some remoteness categories were grouped together. 
Data availability was particularly limited for Very remote areas as few large national surveys sampled 
from Very remote areas. When appropriate data were not available, adjustments were made to 
national prevalence rates to produce rates by remoteness.  

There are a number of opportunities to further improve, use and explore the vast quantity of estimates 
from the ABDS 2011. This includes many potential policy-relevant analyses that could be undertaken 
using the results from the study. For example, with appropriate data, further work could be undertaken 
to disaggregate subnational estimates (for example, state by remoteness) or to explore the burden at 
local levels (for example, by Primary Health Networks).  

The study has built significant infrastructure that will enable efficient updates in the future, as well as 
more detailed analysis and modelling for particular aspects. Continuing Australian burden of disease 
estimation and analysis into the future would continue to provide estimates that are valuable for 
policy, planning and investment decisions. 
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