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The butterfly
In the 1996 Burden of Disease Study, we chose the butterfly as a symbol of what we set out to achieve—that is, to
transform complex data into clear, user friendly information about the health of Victorians, akin to the development
of a butterfly, which starts as a characterless grub that many would fail to recognise as the eventual creature that is 
both eye catching and familiar to people of diverse backgrounds. The Burden of Disease Study, like the butterfly,
provides information that is highly visible and readily appreciated by a wide audience. The life cycle of the butterfly
symbolises our responsiveness to the need for ongoing redevelopment of a system to provide information that is 
both attractive and relevant.

The butterfly effect
In keeping with the butterfly theme, we would also like to draw the analogy of the Burden of Disease Study 2001 to 
‘the butterfly effect’. The butterfly effect was first described by Lorenz at the December 1972 meeting of the American
Association for the Advancement of Science in Washington DC, and vividly illustrates the essential idea of chaos theory.
In a 1963 paper for the New York Academy of Sciences, Lorenz quoted an unnamed meteorologist’s assertion that if
chaos theory were true a single flap of a single seagull’s wings would be enough to change the course of all future
weather systems on the earth. By the time of the 1972 meeting, he had examined and refined that idea for his talk,
‘Predictability: does the flap of a butterfly’s wings in Brazil set off a tornado in Texas?’. The example of such a small
system as a butterfly being responsible for creating such a large and distant system as a tornado in Texas illustrates 
the impossibility of making predictions for complex systems; despite the fact that tornado systems are determined 
by underlying conditions, we can never sufficiently articulate those conditions to allow long-range predictions. 

With the Burden of Disease estimates, we too try to assess many complex diseases and injuries, using the best
available data or otherwise incomplete data and even educated guesses where there are no data. Faced with 
imperfect data, researchers of the burden of disease often face the dilemma of whether to present or abandon an
analysis. The general approach is to make estimates if they have at least some degree of plausibility. Given that burden 
of disease results are intended to contribute to policy decision-making, the alternative of abandoning the analyses 
would convey the message to policy makers that health problems for which poor information exists are not important.
Within this philosophy, we argue that our data sources had enough strengths to warrant completing the analyses, and 
we hope that the impact of the study is large and no disease is too complex to remain untouched.

Published by the Public Health Group, Rural and Regional Health and Aged Care Services Division. 
Victorian Government Department of Human Services. Melbourne Victoria

June 2005

© Copyright State of Victoria, Department of Human Services, 2005

This publication is copyright. No part may be reproduced by any process except in accordance 
with the provisions of the Copyright Act 1968.

ISBN  0 7311 6223

Authorised by the State Government of Victoria, 555 Collins Street, Melbourne.

Printed by Impact Printing (Vic) Pty Ltd

This document may also be downloaded from the Department of Human Services website at
www.health.vic.gov.au/healthstatus/bod/bod_vic.htm

www.health.vic.gov.au/healthstatus/bod/bod_vic.htm


Victorian Burden of Disease Study Mortality and morbidity in 2001 iii

In the past 200 years, human health has improved dramatically in the western world and people now
generally live a lot longer than ever before. Most of this improvement can be attributed to the decline
in infectious diseases. It has been possible to make substantial improvements in health in the past by
improving hygiene, sanitation, immunisation and diet, the major factors influencing these diseases.

Today we are confronted by new epidemics of disease, such as cancer and heart disease, which 
are the two biggest killers in the western world. These too are largely preventable. Epidemiological
(population) studies have identified many of the factors that contribute to, or increase the risk of
these and other common diseases. These risk factors include smoking, unhealthy diets high in fats and
low in fresh vegetables, and lack of exercise. The poorest social groups suffer more from cancer, heart
disease, respiratory and gastrointestinal problems, accidents and violence, and overall have a higher
mortality compared with that of the rest of the population. There is a growing awareness that societal
and/or environmental factors such as poverty and pollution have a tremendous impact on the
frequency of occurrence of more and more diseases. For this reason, studies that provide a detailed
analysis of ill health enable public health services to set appropriate priorities and respond more
effectively to health inequalities in the community.

In 1999 the Public Health Group of the Department of Human Services began the Victorian Burden 
of Disease Study—a comprehensive review of the health status of Victorians in 1996. This publication
presents the results of the second study, which quantifies the contribution to the ‘burden of disease’
of mortality, disability, impairment, illness and injury in 2001 from over 175 diseases, injuries and 
risk factors. 

The most important aspect of this series of reports, compared with other health status reports, is that
estimates are expressed in terms of a summary health-outcome measure that combines both mortality
(death) and morbidity (ill health causing disability). The inclusion of non-fatal health outcomes that
cause disability provides a substantially different picture from that provided by traditional mortality
statistics: mental disorders are now the third leading cause of disease burden after cancers and
cardiovascular diseases. Disability also contributes to the prominent position of neurological and 
sense disorders and chronic respiratory diseases, ahead of the burden from injuries, which has
predominantly a mortality component. Such findings are already helping the planning for services 
that can improve the health status of all Victorians.

This report, in what is now a series of publications on the Victorian burden of disease, represents the
next important milestone in the provision of improved information to health service policy makers,
planners and managers. In time, we hope to see a more equitable and efficient system of health
service delivery in Victoria.

Minister for Health

Ministerial foreword
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Executive Summary 1

This report on the Burden of Disease Study 2001 provides the second comprehensive assessment of
the health status of the Victorian population. It quantifies the contribution to the ‘burden of disease’
of mortality, disability, impairment, illness and injury in 2001 from over 175 diseases, injuries and risk
factors in a single indicator: the disability-adjusted life year (DALY). One DALY can be thought of as one
lost year of ‘healthy’ life and is calculated as a combination of (1) years of life lost (YLL) as a result of
premature mortality and (2) equivalent ‘healthy’ years of life lost as a result of disability (YLD). The
burden of disease, therefore, measures the gap between current health status and an ideal situation
in which everyone lives into old age free of disease and disability. As such, it indicates the ‘unfinished’
health agenda, identifying areas in which additional health gains can be made. The study uses the
methods developed for the Global Burden of Disease Study, adapted to the Victorian context and
drawing extensively on Victorian sources of population health data. 

The burden of disease reflects current health status in the context of Victoria’s history of attempts to
improve population health. The burden of many diseases in Victoria is small, given the success of
ongoing prevention and treatment activities. The relatively small burden for most infectious diseases
and maternal and early childhood conditions, for example, should not be taken as a licence to disinvest
in the public health effort that has successfully contained the disease burden in these areas.

Key Findings—mortality (YLL)
• Cancer is responsible for about 34 per cent overall of the YLL as a result of premature mortality;

cardiovascular disease is responsible for 29 per cent, while injuries are responsible for a further
9 per cent.

• Injuries are a greater cause of mortality burden in males (13 per cent) than in females (6 per cent). 

• Ischaemic heart disease and stroke are the commonest cardiovascular diseases leading to death.

• The lungs, bowel, prostate and breast are the most common sites of fatal cancers. 

• Suicide, followed by road traffic accidents, is the main cause of injury mortality. 

• Diabetes is ranked ninth in males and seventh in females among the top leading causes of YLL. 

• Conditions listed under five national health priority areas in 2001 (cardiovascular disease, cancer,
injuries, diabetes and mental health) account for 16 of the top 20 conditions in terms of YLL for
males and females. 

• Chronic obstructive pulmonary disease (emphysema and chronic bronchitis, both strongly linked 
to smoking), nephritis and nephrosis, and dementia are the most important fatal conditions not
addressed as a national priority.

Key findings—morbidity (YLD)
• Mental disorders are the leading cause of disability, accounting for 26 per cent of the non-fatal

burden in Victoria. The next leading main cause groups are nervous system and sense organ
disorders, chronic respiratory diseases and cancer. These are responsible for 18 per cent,
9 per cent and 9 per cent of the disability burden respectively.

• In terms of specific conditions, depression is the leading cause of non-fatal burden in Victoria,
causing 8 per cent of the disability burden in males in 2001 and 10 per cent in females. Diabetes
and hearing loss are the second and third leading contributors to the non-fatal burden for males.
Dementia and diabetes are the second and third leading contributors for females.

Executive Summary 
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• In contrast to the mortality burden, the disability burden is smaller for males than for females.
Musculoskeletal disorders are a greater disease burden in females than in males. The male burden 
is higher for injuries. The proportions of disease burden due to mental disorders, chronic respiratory
diseases, diabetes, cancers, neurological and sense disorders, and cardiovascular disease are 
similar between the sexes. 

• In more general terms, females have a greater incidence and prevalence of the more common 
non-fatal health problems, whereas males have a greater incidence of the major diseases and
injuries associated with high case fatality. This means that some of the years of the longer life span
females enjoy are lived at the expense of a greater loss of healthy life.

• As well as estimating the burden of non-fatal conditions using the standard DALY incidence-based
approach (with 3 per cent discounting), this study also presents prevalence-based YLD. The latter
counts each lost year of good health at the age it is lived, rather than discounting it back to the time
of incidence and counting it as an incident loss of health at that age. As expected, prevalence-based
YLD are lower in childhood and higher at older ages, compared with incidence-based YLD.

Key findings—burden of disease and injury (DALYs)
• The inclusion of non-fatal health outcomes provides a substantially different picture from that

provided by traditional mortality statistics: e.g. mental disorders are the third leading cause of
burden after cancers and cardiovascular diseases. Disability also contributes to the prominent
position of neurological and sense disorders and chronic respiratory diseases ahead of the burden
from injuries, which predominantly has a mortality component. The leading main disease groups
contributing to the burden of disease are cancer (21 per cent), cardiovascular disease (18 per cent),
mental disorders (14 per cent), neurological and sense disorders (12 per cent), chronic respiratory
conditions (7 per cent) and injuries (6 per cent).

• The total burden of disease and injury in Victoria in 2001 amounts to just over 650,000 DALYs, or
136 DALYs lost per 1,000 population. Put simply, for every 1,000 Victorians during 2001, the years of
healthy life lost represents about 14 per cent of the total life years lived. The male burden (in total
DALYs) is about 11 per cent higher than the female burden.

• In terms of specific conditions, ischaemic heart disease and stroke head the list in females, together
causing almost 14 per cent of the total disease burden. In males, ischaemic heart disease and
diabetes account for almost 15 per cent of the total disease burden. Dementia, depression and
breast cancer are the third, fourth and fifth leading causes in females, together accounting for over
16 per cent of the total female burden of disease and injury. Stroke, lung cancer and depression
occupy the third, fourth and fifth ranks for males, together accounting for just over 12 per cent of
the total male burden.

• Dementia is the eighth largest cause of disease burden in men and the third in women. Even though
dementia is equally common in men and women at any given age, the dementia burden is 66 per
cent higher in women than in men, given the much larger number of elderly women in the Victorian
population, particularly over the age of 85 years.

• Diabetes is the second and sixth leading cause of disease burden in Victorian males and females
respectively, accounting for more DALYs lost than attributed to either chronic obstructive pulmonary
disease (COPD), lung cancer or bowel cancer. Inclusion of the attributable burden of cardiovascular
disease due to diabetes doubles the burden of diabetes from 4 to 8 per cent of total DALYs.

• The seven national health priority areas (cardiovascular disease, cancer, mental health, injury,
diabetes, asthma and musculoskeletal disorders) account for almost 70 per cent of the total burden
of disease and injury in Victoria, comprising 78 per cent of the YLL and 62 per cent of the YLD.
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Key findings—attributable burden of risk factors
• Risk factors, including lifestyle factors (such as tobacco smoking, physical inactivity, alcohol

consumption, diet, unsafe sex and intimate partner violence), physiological states (such as obesity,
high blood pressure and high cholesterol) and societal conditions (such as occupational exposures
and air pollution) are responsible for a sizeable proportion of the total burden of disease in Victoria.

• Tobacco use (8.2 per cent of the total disease burden), increased body mass (8.0 per cent), blood
pressure (7.3 per cent) and cholesterol (6.1 per cent) are each responsible for a greater burden 
than that caused by stroke, which is the second leading cause of disease burden. Physical inactivity 
(4.1 per cent of the total burden), insufficient intake of fruits and vegetables (3.3 per cent), intimate
partner violence (3.2 per cent for females) and the harm caused by alcohol (3.2 per cent) rank in 
size with the top 10 disease conditions, while illicit drugs (1.5 per cent), occupational hazards
(1.5 per cent) and unsafe sex (0.4 per cent) are as large as diseases in the second half of the top 

20 causes of burden. 

• Tobacco smoking is the risk factor responsible for the greatest burden of disease in Victoria: about
10.0 per cent of the total burden of disease for males and 6.2 per cent for females. 

• The net harm associated with alcohol consumption is around 1.5 per cent of the total burden,
because the injury and chronic disease burden associated with harmful and hazardous levels of
alcohol consumption is offset by the burden of cardiovascular disease prevented by alcohol
consumption. The protective effect is relevant only after age 45 years, however, the harmful effects
of alcohol are apparent at all ages.

• HIV/AIDS accounts for 28 per cent of the total burden of disease that is attributable to unsafe sex.

• Intimate partner violence accounts 3.2 per cent of the total disease burden for females but
9.0 per cent of the burden in women aged 18–44 years.

• Occupational exposures to toxic chemicals and injury risks are responsible for an estimated total of
489 deaths in Victoria in 2001. The total attributable burden of occupational exposures is 1.5 per
cent of total DALYs lost in 2001. Cancers are responsible for 48 per cent of this attributable burden,
followed by other chronic diseases (30 per cent) and injuries (22 per cent).

Key findings—comparison of 1996 and 2001 studies
• This report provides an improved estimate of the disease burden and importance of risk factors,

because we have used more sophisticated techniques and more recent data, than were available 
in 1996.

• Between 1996 and 2001, the life expectancy at birth of Victorian men rose by two years from 
76.1 to 78.3 years, while for females it improved from 81.8 to 83.4 years.

• Over the same period, the total male YLL rate per 1,000 fell by 16 per cent from 81 to 
68 YLL per 1,000, while the improvement for females was smaller at 12 per cent, with 
63 falling to 55 YLL per 1,000.

• Improvements in cardiovascular disease and cancer explain over 70 per cent of the total
improvement in male YLL rates and nearly 100 per cent for females.

• Approximately 60 per cent of the improvement in cardiovascular disease, for both males and
females, is explained by a reduction in the YLL rate for ischaemic heart disease. Stroke contributes
the second largest improvement to the total cardiovascular disease YLL rate, at 22 per cent in
females and 16 per cent in males.

• Over half of the improvement in the total male cancerYLL rate is explained by lung cancer. 
The largest contributor to the improvement in the female cancerYLL rate was the change in 
breast cancer.
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• We cannot directly compare the total DALY rate between the two study years, because the method
was changed for the YLD estimations of several diseases. However, we can group all diseases
studied into three subgroups according to the ease of comparability of estimates in the 1996 and
2001 studies: high comparability (65 per cent of total DALYs in 2001), moderate comparability with
some caution (17 per cent of total DALYs in 2001) and poor comparability where comparisons 
are not recommended (18 per cent of total DALYs in 2001). 

• In the subset of highly comparable diseases (65 per cent of total 2001 DALYs),there is a 3 per cent
fall in the male DALY rate (from 92 to 89 DALYs per 1,000), while there is a 1 per cent change in
females from 79 to 78 DALYs per 1,000. 

• Disease groups that cannot be compared between 1996 and 2001 include diabetes, neurological
and sense disorders and oral diseases.

• The first and second ranking of cardiovascular disease and cancer in 1996 has been reversed in
2001. Cancer is now the largest contributor to total DALYs (21%) with cardiovascular disease
responsible for only 18%.

• The predicted fall (in the 1996 study) in the importance of cardiovascular disease by 2016 has
already occurred in both males and females. The ranking of diabetes in females has already risen 
to 6th, higher than its predicted position of 7th in 2016.

• The relative contribution (slice of the pie) of cardiovascular disease, musculoskeletal disease and
injuries to the total DALYs have fallen while the relative contribution of cancer, neurological and
sense disorders, diabetes and mental disorders have each slightly increased. The relative
contribution of major disease groups to total DALYs have altered since 1996 for three main reasons:
due to expansion and ageing of the population, methodology in estimating the morbidity component
of the DALY, as well as disease incidence. 

• The risk factors contributing most to the total DALYs were tobacco smoking, hypertension, obesity
and physical inactivity in 1996. The most important risk factors assessed in 2001 are tobacco
smoking, obesity, hypertension, high blood cholesterol and physical inactivity. The relative
contribution of the various risk factors have altered due to four main reasons: the relative
contribution of major disease groups to total DALYs in 2001 is different, the population is larger and
older, risk taking behaviours may be more or less common and the methods of calculating the
importance of risk factor contributions have altered considerably. 

Key findings—precision of results, data gaps and future plans
• The calculation of the mortality burden (YLL) is straightforward, and the precision of the estimates

depends almost entirely on the quality of the data on underlying cause of death. 

• The calculation of the disability burden (YLD) requires extensive epidemiological modelling,
drawing on a diverse range of data sources, research findings and expert opinion, each with 
varying levels of uncertainty. 

• Overall, about half the burden is contributed by the YLL, where estimates are generally fairly precise.
Around 40 per cent of the YLD burden is contributed by a small number of diseases (including
ischaemic heart disease, cancers, stroke, diabetes, and affective and anxiety disorders), for which
reasonably good Australian orVictorian data are available. This leaves around 30 per cent of the total
disease burden with varying levels of uncertainty.
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• The extensive epidemiological modelling carried out in this study enabled us to identify many data
gaps and deficiencies in Victorian population health data. Incidence or prevalence data for some
diseases (for example, cancer and some infectious diseases) are relatively complete, but data for
many others are unavailable or have severe limitations. The most important of these diseases, in
terms of their contribution to the YLD, are diabetes, musculoskeletal disorders, asthma, hearing loss,
COPD and ischaemic heart disease. The data on mental health are now quite ‘old’ and there is a
lack of regular representative measurement surveys. Ideally we should have surveys every 5 years
measuring conditions and risk factors where we know there are problems with self-report or there
are no other accurate data sources: such as anaemia, diabetes, COPD, hearing and vision loss 
and risk factors such as blood pressure, body mass and cholesterol. In addition, information on 
the distribution of severity of disease and case fatality rates is inadequate or lacking for many
important conditions.

• There are major inconsistencies between self-reported health data from population surveys and best
estimates from epidemiological studies for some important diseases (for example, arthritis, asthma,
and upper and lower respiratory conditions). The major limitations of self-reported data on health
conditions relate to under-reporting of undiagnosed conditions (for example, many mental health
problems and diabetes), over-reporting of some conditions (for example, where symptoms such as
joint pain are incorrectly labelled as osteoarthritis, or occasional wheezing as asthma) and lack of
information on condition severity (resulting in high prevalence figures due to the inclusion of minor
conditions or minor symptoms).

• The paucity of valid risk factor prevalence figures and estimates of relative risk make it difficult to
calculate attributable fractions for risk factors. Also, the attribution of disease burden to single risk
factors is a simplification of reality. Several risk factors are often present in the same individual,
which may increase that person’s risk by more or less than the addition of individual risk estimates.
We have attempted to account for this problem by performing a rather simplistic joint effects
analysis. However, new models, based on surveys and cohort studies that measure multiple risk
factors in the same people, are needed to measure the interaction among risk factors and their
effects on the calculation of the burden attributable to risk factors.
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1. Introduction

In the past century, human health improved significantly. During this period, half of all the gains in life
expectancy of the past several thousand years occurred. Two successive revolutions drove these
improvements. The first was a transformation in public health resulting from new knowledge about the
links between the environment, hygiene and disease, which led to improvements in the quality of
water, sanitation and housing in industrialised countries. The second revolution, resulting from
advances in sciences such as chemistry, biochemistry and medicine, was in the prevention, detection
and treatment of diseases through the application of vaccines, diagnostics and drugs (Matlin, 2004).
As such, the public has ever-growing expectations of health services. The repertoire of health services
to respond to these demands is expanding. Governments are thus under pressure to justify their health
resource allocation. 

In response to this need for comparable information on health outcomes, the Public Health Group in
the Department of Human Services undertook the Victorian Burden of Disease Study 1996 (DHS,
1999a, b). The study used the methodology developed by researchers at Harvard University and the
World Health Organisation (WHO) for the World Bank’s 1993 World Development Report (World Bank,
1993). The measurement unit used to quantify the burden of diseases, injuries and risk factors on
human populations—the disability-adjusted life year (DALY)—is grounded on cogent economic and
ethical principles and can guide policies towards delivering more cost-effective and equitable health
care (Murray & Acharya, 1997). 

This report builds on the work done for the 1999 report on the 1996 study and provides burden of
disease estimates for 2001. It aims to provide a comprehensive assessment of premature mortality
and disability attributable to diseases, injuries and various risk factors in 2001. To achieve this goal,
the study has several objectives:

1. to develop internally consistent estimates of mortality for over 100 causes of disease and injury

2. to develop internally consistent estimates of the incidence, duration and severity of the major
non-fatal health outcomes associated with the more than 100 causes of disease and injury

3. to calculate the burden of premature mortality and disability in terms of DALYs

4. to estimate the attributable burden of disease due to several well-recognised risk factors.

Details of the methods are presented in chapter 2. An overview of disease and injury models is
presented in chapter 3. Chapter 4 presents the burden of premature mortality and morbidity in 2001.
The analysis of the burden attributable to tobacco, alcohol, hypertension, obesity, physical inactivity,
high blood cholesterol, intimate partner violence and other risk factors follows in chapter 5. The
comparisons with the Burden of Disease Study 1996 (DHS, 1999a, b) are set out in chapter 6. Finally,
we discuss the results of the 2001 update and draw conclusions in chapter 7. Detailed tables of
methods and results are added as an appendix. This whole report, as well as a more detailed
description of methods and results, will be available electronically via the Department of Human
Services website www.health.vic.gov.au/healthstatus/

www.health.vic.gov.au/healthstatus/
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The Victorian Burden of Disease Study is largely based on the methods developed for the Global
Burden of Disease (GBD) Study (Murray & Lopez, 1996). Its method allows the quantification of all
states of ill health as a universal indicator: the disability-adjusted life year (DALY). The DALY is a health
gap measure that combines time lost as a result of both premature mortality and non-fatal conditions.
It extends the concept of potential years of life lost as a result of premature death (PYLL) to include
equivalent years of ‘healthy’ life lost by virtue of being in states other than good health. DALYs for a
disease or health condition are thus calculated as the sum of (1) the years of life lost as a result of
premature mortality (YLL) in the population and (2) the equivalent ‘healthy’ years lost as a result of
disability (YLD) for incident cases of the health condition:

DALY = YLL + YLD

The loss of healthy life due to non-fatal health conditions requires estimation of the incidence of the
health condition (disease or injury) in the specified time period. For each new case, the number of
years of healthy life lost is obtained by multiplying the average duration of the condition (to remission
or death) by a severity weight that measures the loss of healthy life using an average health state
weight. The DALY has already been described in detail (Murray & Lopez, 1996). Burden of disease
studies make use of existing sources of information on demographics and the epidemiology of
disease, injury and risk factors.

2.1 Social value choices made for the 2001Victorian study
The calculation and specification of summary measures of population health involves several explicit
social value choices. One key issue is whether to differentially weight healthy years of life lost at
different ages and, if so, on what basis. Even if most people consider the period of young adulthood
(for example, the early childbearing years) as more valuable than years lived at the beginning or end 
of life, this view may be objectionable if the basis is the societal value of young adults compared with
that of other people. Second, the choice of a discount rate for health benefits, even if technically
desirable, may entail morally unacceptable allocations across generations. Are there other widely held
values? And on what basis should we decide to incorporate social values into the summary measure,
if at all? If such values are to be incorporated, should they be determined at the local or national level
for country analyses and/or at the international level for cross-national comparisons (Murray et al.,
2002a)? The debate on social value choices, as well as their application in summary measures, is
documented in a recently published book (Murray et al., 2002b).  

2.1.1 Choice of standard against which YLL are calculated

We use the highest life expectancy observed for any nation—that is, the 82.5 years life expectancy 
of women in Japan—as in the GBD study. The male–female ‘biological’ difference in survival
potential was chosen as 2.5 years. The standard expectations are thus based on a model life
table—namely, Coale and Demeny West level 26 (Coale & Guo, 1989), which has a life expectancy
at birth for females of 82.5 years. Given that there is no male schedule with a life expectancy of
80 years, the standard life expectancy at birth for men of 80 years was based on the female
schedule of Coale and Demeny West level 25 (Mathers et al., 2001). The steering committee of
the previous Australian burden of disease study insisted on using the 1996 Australian cohort life
expectancy (which takes declining mortality trends into account) to define the ‘mortality’ gap
(Mathers, Vos & Stevenson, 1999), even though that would mean a loss of comparability with 
other studies. For the current study, we decided to use the GBD standard, because there are no
compelling reasons to use an Australian life table to define the gap. It would be wrong to use 
an updated version of the cohort life table to define the gap in the 2001 study, because that would 
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violate an important principle of summary measures of population health—namely, ‘if mortality 
in a population decreases (or increases), a summary measure should improve (or worsen)’. If a
higher standard is set for 2001, the result could be that the YLL in 2001 is greater than the YLL
calculated for 1996 against a lower standard despite a drop in mortality rates.

2.1.2 Disability weights

For time to be used as a common currency for non-fatal health states and for the YLL, time must
be defined and measured for living in non-fatal health states. To place a value on the time lived in 
non-fatal health states, we use health state weights to formalise and quantify social preferences for
different states of health. Depending on how these weights are derived, they are referred to as
disability weights, quality-adjusted life year (QALY) weights, health state valuations, health state
preferences or health state utilities. Most such weights are measured as a number on the scale 
0–1, where 0 is assigned to a state comparable to death and 1 is assigned to a state of ideal health.
This assignment for the QALY is inverted compared with that used for the DALY (where 0 equals perfect
health and 1 equals death), because the QALY measures equivalent healthy years lived, whereas the
DALY measures years of lost health.

Following the GBD terminology, and consistent with the WHO International Classification of
Functioning, Disability and Health (ICF), the term ‘disability’ is used broadly in burden of disease
analyses to refer to departures from good or ideal health in any of the important domains of health.
These include mobility, self-care, participation in usual activities, pain and discomfort, anxiety and
depression, and cognitive impairment. In some contexts, ‘health’ is understood to mean ‘absence 
of illness’, but in the context of summary measures of population health, health is given a broader
meaning. As well as implying the absence of illness, it also means that there are no impairments 
or functional limitations due to previous illness or injury. Note that disability (that is, a state other
than ideal health) may be short term or long term—for example, a day with a common cold is a day 
with disability.

Although the disability weights used in DALY calculations quantify societal preferences for different
health states, the weights do not represent the lived experience of any disability or health state, or
imply any societal value for the person in a disability or health state. Rather, they quantify societal
preferences for health states in relation to the societal ideal of good health. A weight for paraplegia 
of 0.57, therefore, does not mean that a person in this health state is ‘half dead’, that they experience
their life as halfway between life and death, or that society values them less as a person compared
with ‘healthy’ people. Rather, such a weight means that society judges, on average, that a year with
blindness (weight 0.43) is preferable to a year with paraplegia (weight 0.57), and a year with paraplegia
is preferable to a year with unremitting unipolar major depression (weight 0.76). It also means, on
average, that society would prefer a person to have a year in good health followed by death, than a
year with paraplegia followed by death. Society would also prefer a person to live three years with
paraplegia followed by death (three years x 0.57 = 1.7 lost ‘healthy’ years) than to have one year of
good health followed by death (two lost years of good health).

Researchers in the Netherlands have derived weights for 53 diseases of public health importance,
including weights for 175 disease stages, sequelae and severity levels (Stouthard et al., 1997). 
They used methods based on those used in the GBD study, in that a relatively small number of
indicator conditions were weighted by panels of medical experts using the person trade-off (PTO)
valuation method, from which a much larger range of disease stage weights were interpolated by 
a deliberative process. This study departs from the GBD method in the choice of indicator
conditions, the use of a standardised descriptor of health states (a variant of the EuroQol 5D
classification that includes a sixth dimension for cognitive functioning—referred to throughout this
report as the EQ-5D+) and the application of a visual analogue scale in addition to the PTO valuation. 
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The GBD 2000 project adopted a similar approach to health state valuation, using a standard health
state description based on eight core domains of health (mobility, self-care, pain and discomfort,
cognition, interpersonal activities, vision, sleep and energy) (Murray et al., 2001).

The GBD disability weights cover a wider range of conditions than covered by the Dutch weights, but
are generally less specific in terms of the disease and sequelae categories to which they refer. (The
exception is the injury category, for which the GBD has a much more comprehensive set of weights for
the short- and long-term sequelae of 32 specific injuries.) 

However, while the Dutch study covers a more restricted range of conditions than covered by the 
GBD study, it differentiates more finely between condition stages and severities, thus allowing more
detailed disease models in estimating the YLD than is possible with the GBD weights. Moreover, the
conditions for which Dutch weights are available are those of most relevance in the Australian context.

No comparable study has yet been undertaken to determine local weights for the range of health
states most relevant to Australia. We thus use actual or derived weights from two published sources:
the GBD study (Murray & Lopez, 1996) and Disability weights for diseases in the Netherlands
(Stouthard et al., 1997). The previous Victorian (DHS, 1999a, b) and Australian (Mathers, Vos &
Stevenson, 1999) studies applied the Dutch weights, given their greater detail and their focus on the
most common disabilities found in low-mortality countries such as Australia. As before, here we resort
to the GBD weights for conditions not considered in the Dutch study. Appendix table 1 presents the
complete list of weights used.

2.1.3 Discounting

The DALY measures the future stream of healthy years of life lost as a result of each incident case of
disease or injury. It is thus an incidence-based measure rather than a prevalence-based measure. The
GBD applied a 3 per cent time discount rate to DALYs in the future to estimate the net present value 
of DALYs. With this discount rate, a year of healthy life lived in 10 years time, for example, is worth 
24 per cent less than one lived now. Discounting of future benefits is standard practice in economic
analysis. Murray and Acharya’s arguments for applying discounting to the DALY in measuring
population health (Murray & Acharya, 1997) are as below:

• to be consistent with measurement of health outcomes in cost-effectiveness analyses

• to prevent giving excessive weight to deaths at younger ages. Without age weighting and
discounting, a male death at age zero results in 44 per cent more YLL than does a death at age 
25 years and 97 per cent more than a death at age 40 years. With discounting at 3 per cent, an
infant death results in only 12 per cent and 29 per cent more YLL than a death at age 25 years 
and 40 years respectively.

• to account for the disease eradication/research paradox. Assuming that investment in research or
disease eradication has a non-zero chance of succeeding, then without discounting, all current
expenditure should be shifted to such investment because the future stream of benefits is infinite.
This is a particular case of the excessive sacrifice argument.

It has been argued that discounting should not be applied to future health gains or losses and that
discounting is rarely used by epidemiologists and demographers for summary health measures.
Murray and Acharya concluded that the strongest argument for discounting is the disease
eradication/research paradox, and that the social discount rate should be smaller than average
individual discount rates (Murray & Acharya, 1997). They noted, however, that the choice of a discount
rate for health benefits, even if technically desirable, may result in morally unacceptable allocations
across generations. Because the discount rate issue is not easily resolved, the GBD study published 



discounted and undiscounted estimates of the global burden. A discount rate of 5 per cent per year
has been standard in many health economic and other social policy analyses for many years.
Environmentalists and renewable energy analysts have argued in recent decades for lower discount
rates for social decisions. The World Bank’s Disease Control Priorities Project and the Global Burden 
of Disease project both used a 3 per cent discount rate. As such, we too decided to retain the 
3 per cent discount rate. 

2.1.4 Age weighting

The GBD Study weighed a year of healthy life lived at a very young age and at older ages, less than a
year of healthy life lived at ages in between these extremes. This choice was based on a number of
studies that have indicated there is a broad social preference to value a year lived by a young adult
more highly than a year lived by a young child or at older ages (Murray & Lopez, 1996). The age
weights are the most controversial value choice built into the DALY. some find age weights
unacceptable on equity grounds (every year of life is of equal value a priori), others on empirical
grounds (that the standard age weights do not well reflect actual social values). Murray and Acharya
have argued that the age weights are not in themselves inequitable, because everyone potentially lives
through every age, and that they do reflect legitimate societal priorities (Murray & Acharya, 1997).
However to be consistent with the 1996 Victorian study (DHS, 1999a, b) and the 1999 Australian study
(Mathers, Vos & Stevenson, 1999) we do not use age weights. 

2.2 Population
The source for estimates of 2001Victorian resident population data is the Australian Bureau of
Statistics (ABS). 

2.3 Deaths
State Offices of the Registrar of Births, Deaths and Marriages compile information on death
certificates. The ABS receives this information from each state and provides a unit record file of
deaths with diagnosis, date of death, age, sex and place of residence as the most important variables.
For the burden of disease estimates, we considered all deaths of Victorians (along with their usual
place of residence in Victoria) that occurred anywhere in Australia and were registered in 2001.

Using the 10th revision of the International Classification of Diseases (ICD-10) codes, deaths were
classified into a comprehensive list of three major disease groups, 18 categories of disease and injury
and 133 specific conditions following the structure of the GBD list of conditions. Full details of the
conditions considered in this study are presented in appendix table 1. The deaths assigned to
ill-defined and senility codes (ICD-10 codes R50-R99) excluding the code for sudden infant death
syndrome (R95) were redistributed proportionally by age and sex to other causes with the exception of
injuries (because an injury death is assumed to be unlikely to be classified as ill-defined). Cancers of
unspecified sites (D47-D48) were redistributed proportionally by age and sex across all specified sites.
As before, for the previous Australian and Victorian studies (DHS, 1999a, b) (Mathers,Vos & Stevenson,
1999), we decided to redistribute the majority of cardiovascular ‘garbage codes’ to ischaemic heart
disease (IHD). Heart failure was attributed to IHD, inflammatory heart disease, non-rheumatic heart
disease and hypertensive heart disease in proportions varying by age and sex. Deaths coded as
gastric haemorrhage (K92.2) were redistributed equally across peptic ulcer disease and liver cirrhosis
as the most likely underlying aetiologies. Ill-defined injury deaths (T14) were redistributed
proportionally by age and sex across all unintentional injuries. The few deaths classified as ‘query
intentional’ or ‘query unintentional’ injury were reassigned, with 90 per cent classified as suicide at
ages 15 years and above, and the remaining 10 per cent classified as an unintentional injury. 

14 Victorian Burden of Disease Study Mortality and morbidity in 2001

 

www.fic.nih.gov/dcpp/work.html
www.who.int/topics/global_burden_of_disease/en/
www.who.int/topics/global_burden_of_disease/en/
www.aihw.gov.au/publications/index.cfm/title/5181


2. Methods 15

2.4 Years of life lost
The interpolated life expectancy for each age category and sex was estimated from the observed 
mean age at death in the age interval and the life expectancy figures at the exact ages defining 
the age interval. The mean life expectancy in each age interval was then discounted at 3 per cent
using the formula:

where L is the life expectancy from the standard life table. For each age group (0, 1-4, 5-14 …75+) the
average remaining life expectancy was determined by the average age at death in that age category
calculated from the death record file and a linear interpolation between the model life table life
expectancy figures for exact single year ages. Conversion figures were thus calculated for each age
group and sex, and then multiplied by the number of observed deaths to derive the YLL by 
cause, age and sex.

2.5 Years lost as a result of disability
Years lost as a result of disability are the disability component of the DALY. The basic formula for
calculating the YLD is:

YLD = I x DW x L

where I is the number of incident cases in the reference period, DW is the disability weight (in the
range 0–1) and L is the average duration of disability (measured in years). With discounting at a rate 
of 3 per cent, the formula becomes:

Consistent and meaningful YLD estimates depend on a clear definition of the condition, in terms of
case or episode and severity level or disease stage. It is then necessary to ensure the disability weight
and the population incidence or prevalence data relate to the same case definition. The most difficult
step in estimating the YLD for most diseases is matching existing population data to the disease stage
or severity categories for which weights of different severity are available. Errors in this matching can
result in a substantial error in the YLD estimate.

2.6 Disease categories
One of the objectives of the GBD study was to develop a method for determining internally consistent
estimates of disease burden that avoided overestimation of the contribution of a specific disease or
injury through double counting. The approach adopted was to define mutually exclusive categories 
for more than 100 conditions and 400 disabling sequelae using the International Classification 
of Diseases. We adopted a similar approach, and the classifications we use can be found in 
appendix table 1. A consequence of adopting this approach is that arbitrary divisions sometimes 
result between conditions stemming from the same aetiology.  

The methods described in this report show how we calculated the YLD for the large number of
diseases and injuries and their sequelae for which we have developed models, including all those that
make significant contributions to the total morbidity burden. While this list is extensive, it is not
exhaustive, and explicit models have not been developed for many conditions.

YLL =
(1-e-0.03L)

0.03

YLD =
I x DW x (1-e-0.03L)

0.03



To balance the total burden picture, therefore, we made the following assumptions regarding the
residual morbidity not already captured by these models. For high mortality conditions, we assumed
morbidity in the residual category is proportional to its mortality using the average YLD:YLL ratio of the
related categories for which we developed models. For low mortality conditions, this method is not
appropriate, and we mostly developed approximate models from the available data. For mental
disorders, however, we made no attempt to model residual morbidity, because most of the important
disabling conditions are covered by our disease models.

2.7 Incidence and duration
The starting point for the YLD calculation is to determine the number of new cases of a particular
disease or its sequela in the year of interest. While for some conditions, we derived numbers of
incident cases directly from disease registers, routine databases or epidemiological studies, only
prevalence data are available for most conditions. For these latter conditions, we relied on a software
program called DisMod 2 (Barendregt et al., 2003). We used this software to find a set of incidence
rates by age that match observed prevalence, given estimates of remission rates and cause-specific
mortality risk derived from population data or epidemiological studies. Figure 1 summarises the
underlying model used by DisMod 2

Figure1. DisMod 2 model of incidence, prevalence and duration of disease

While different assumptions regarding remission and case fatality affect the age distribution of
incident cases and the YLD estimates, total YLD is relatively insensitive to these assumptions if
matched to a fixed prevalence distribution. This is because the YLD estimates are proportional to
incidence multiplied by duration, which approximately equals the prevalence of the condition. In 
other words, for most conditions, the combination of incidence, case fatality and remission rates 
(and thus derived durations) used in the YLD calculations makes relatively little difference to total 
YLD across age groups, assuming the same prevalence figures are used as the basis. The effects 
of discounting are a complication, however, with low-incidence and long-duration conditions being
more affected than high-incidence but short-duration conditions.

For sequelae of short duration (for example, the recovery time post surgery, or the disseminated 
phase in cancer), we based our assumptions about duration on advice from experts or on findings
reported in the literature.
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2.8 Derived weights
For some health states, there is no equivalent in either the Dutch or GBD set of weights, or the weights
that appear in the published material seem implausible. In these instances, we derived weights using a
method developed for previous burden of disease studies. This method relies on a multiplicative
regression model of the Dutch weights in terms of the six dimensions of the EuroQol EQ-5D+
summarised in table 1. Weights are derived by specifying values that correspond with the health state
being described on each of these dimensions—for example, laparotomy for caesarean section or
hysterectomy is described by the health state 222211 (that is, some problems with the mobility,
self-care, usual activities and pain/discomfort dimensions but no problems with the remaining two
dimensions—table 1), which results in a derived weight of 0.349. We derived thirty-three disease stages,
severity levels or sequelae weights using this method.

Table1. The EuroQol 5D+ classification of health status

Dimension Level Code

Mobility No problems walking about 1

Some problems walking about 2

Confined to bed 3

Self-care No problems with washing or dressing self 1

Some problems with washing or dressing self 2

Unable to wash or dress self 3

Usual activities No problems performing usual activities 
(for example, work, study, housework, family and leisure) 1

Some problems with performing usual activities 2

Unable to perform daily activities 3

Pain/discomfort No pain or discomfort 1

Moderate pain or discomfort 2

Extreme pain or discomfort 3

Anxiety/depression Not anxious or depressed 1

Moderately anxious or depressed 2

Extremely anxious or depressed 3

Cognition No problems in cognitive functioning 
(for example, memory, concentration and coherence) 1

Some problems in cognitive functioning 2

Extreme problems in cognitive functioning 3

2.9 Extrapolated weights
For a few mental disorders, we asked Australian experts to extrapolate new weights by giving a
distribution of severity across the seven classes of weights anchored by the 22 ‘tracer’ conditions used
in the GBD valuation panels. In the longer term, it may be appropriate to carry out a full Australian
disability weight study, unless or until international consensus is reached on a set of standard weights
for national studies.

Table 2 summarises the sources of weights for disease sequelae, stages and severity levels used in
this study. GBD weights were used for sequelae of different types of injury for each of the 18 external
causes of injury. Dutch or derived weights were used for over 75 per cent of the non-injury sequelae.
Appendix table1 lists all these weights and their sources.  



Table2. Sources of disability weights used in the Victorian Burden of Disease Study 2001

Source of weights Diseases Injuries Total

Dutch weightsa 375 - 375

Derived weights (EQ-5D+ regression model) 35 - 35

GBD weightsb 121 32 153

Extrapolated weights 5 - 5

Total 536 32 568

a Stouthard et al., 1997
b Murray & Lopez, 1996

2.10 Adjustments for comorbidity
It is not uncommon for particular conditions to occur simultaneously in the same person, either
dependently or independently of each other. The GBD and Dutch disability weights, however, were
estimated for each condition as it exists independently from other conditions, and no attempt was
made to estimate weights for comorbid (or coexisting) conditions. It makes little sense to simply add
the independently determined weights for conditions that are found to coexist, because this could lead
to the illogical possibility of having a combined weight of more than 1 (that is, more disabling than
death), particularly in the case of two heavily weighted conditions. Further, for someone with a severe
condition such as Alzheimer’s disease or cancer, the additional weight of 0.056 for eczema is unlikely
to be appropriate or meaningful.

We address the issue of comorbidity in this study for the following disease and injury categories:
common coexisting non-fatal conditions of older age (for example, hearing loss, osteoarthritis, heart
conditions and diabetes); the main mental health disorders (although comorbidity between mental and
physical disorders was not factored into the analyses); and injuries. We use a multiplicative method for
the first of these categories and alternative methods for the other two.

2.10.1 Comorbidity of common non-fatal conditions
In its simplest form, this method works by calculating the difference between a composite weight
for two coexisting conditions and the weight for the more severe of the conditions. This is used in
place of the weight for that of the milder condition in its independent state, with the weight for the
more severe condition remaining unchanged. The composite weight for the two conditions is
derived using the formula:

Composite weight = 1 – (1 – DW1) x (1 – DW2)
where DW1 and DW2 are the weights for the more severe and milder conditions respectively. The
adjusted weight for the milder condition in its comorbid state can thus be derived using the formula:

DW2
adjusted = 1 – (1 – DW1) x (1 – DW2) – DW1 = DW2 x (1 – DW1)

This is equivalent to assuming the weights are multiplicative and has the logical appeal of resulting in
a composite weight that is bounded by 1 (dead) and 0 (full health). If, for example, a person has
symptomatic grade 2 osteoarthritis of the hip or knee (0.14) and severe vision loss (0.43), the
composite weight for both conditions is 0.51 and the adjusted weight for the osteoarthritis is 0.08.
This method can also be used for three coexisting conditions, such that the difference between the
composite weight and the weight of the most severe condition is sequentially attributed to the
second and third conditions in descending order of severity. If, for example, a person has mild
anaemia (0.011) in addition to the above conditions, the composite weight for all three conditions is
0.515 and the adjusted weights for the osteoarthritis and anaemia are 0.08 and 0.005 respectively.
Table 3 summarises the most prevalent low-severity conditions of older ages where comorbidity
adjustments were made using this approach.

18 Victorian Burden of Disease Study Mortality and morbidity in 2001



2. Methods 19

When a disability weight (DW) increases (or decreases) with advancing age as a result of a comorbidity
correction, and the duration of the condition under consideration is greater than the width of the age
groups being used, then incident YLD calculations are adjusted to incorporate the change in DW with
increasing age. In other words, if the duration of a condition is 20 years, and 10-year age groups are
being used, incident YLDs are computed using the age-specific DW for each 10 year period (instead of
using the incident DW for the whole 20-year duration).

Table3. Disability weights used in the Victorian Burden of Disease Study 2001

Prevalence Disability Comorbidity adjustment (%) 
(%) at age 65+ weight to weighta

Category Age 65-74 yrs Age 75+

Edentulism 29.7 0.004 94 88

Iron deficiency and mild anaemia 2.6 0.005 94 87

Osteoarthritis grade 2 asymptomatic 6.8 0.01 94 88

Moderate anaemia 0.6 0.011 94 88

Vision loss—mild 4.0 0.020 94 88

Hearing loss—mild 25–34 dB 28.1 0.020 94 87

Urinary incontinence 7.3 0.025 94 88

Hearing loss—mild 35–44 dB 11.4 0.029 93 86

Non-melanoma skin cancer 0.3 0.050 93 86

Asthmab 6.5 0.054 93 86

Skin problems 2.8 0.056 94 88

Diabetes mellitus—cases 20.3 0.070 95 89

Hearing loss—moderate 10.7 0.075 94 85

Ischaemic heart disease—anginab 1.4 0.080 94 85

Osteoarthritis grade 2 symptomatic 1.4 0.14 93 83

Osteoarthritis grade 3 asymptomatic 5.4 0.14 93 83

Hearing loss—severe 2.4 0.145 93 83

Vision loss—moderate 1.4 0.170 92 82

Chronic obstructive pulmonary disorderb 5.3 0.170 95 87

Melanomab 0.0 0.190 94 86

Ischaemic heart disease—heart failureb 5.7 0.191 95 87

Peripheral arterial diseaseb 0.5 0.243 c c

Cancer—medium average weightb 2.7 0.25, 0.26 c c

Cancer—high average weightb 3.2 0.42, 0.35 c c

Osteoarthritis grade 3 symptomatic 2.1 0.42 c c

Vision loss—severe 0.1 0.430 c c

Alzheimer’s and other dementiasb 6.1 0.479 c c

Strokeb 5.7 0.520 c c

a Only factors for older age groups are shown, but adjustment factors were applied across all age groups.

b Average of the different severity weights used for these conditions.

c Comorbidity adjustments were not made for these conditions, although they were taken into account as 
comorbid conditions in calculating the comorbidity adjustments for lower severity conditions.



2.10.2 Comorbidity of mental disorders

There are high levels of comorbidity among anxiety disorders, affective disorders and substance
abuse. Nearly one in three people with an anxiety disorder (12-month prevalence) also has an
affective disorder, while one in five also has a substance abuse disorder. More than half of those
with an affective disorder also have a disorder from one of the other major mental disorder
categories. The extent of comorbidity in mental health becomes even more apparent when we
examine individual diagnoses. Of the 17.7 per cent of the National Survey of Mental Health and
Wellbeing (ABS, 1998) respondents who have at least one of the 15 diagnoses we derive from the
survey, 65 per cent have an additional mental diagnosis. Simply adding the disability for these
disorders would overestimate the true disability, because the weights were originally determined
without reference to other coexisting disorders.

Comorbid weights were developed from the survey for each of the 15 diagnoses to reflect the
frequency and severity of single conditions, as well as the frequency and mix of comorbid conditions.
Total composite disability weights adjusted for the presence of comorbidities were calculated using the
formula below. Every possible combination of comorbid conditions found in two-week prevalence in
the survey was evaluated.

Severity among people identified with a single mental disorder is based on the mental component
score (MCS) of the SF-12 using cut-offs for four categories: none (MCS >_ 45), mild (MCS >_ 35 and
< 45), moderate (MCS >_ 25 and < 35) and severe (MCS < 25). Because the SF-12 questions ask about
health status over the past four weeks, we quantified the average level of disability for single mental
disorders in those prevalent with disease in the past four weeks. The severity-adjusted disability
weight for each condition is the sum of the products of prevalence and the Dutch disability weight
for each severity level. A further comorbidity adjustment follows for each individual in the survey
using the formula below:

Comorbidity adjusted disability weight = 1-(1-DWpanic) x (1-DWsocial phobia) x (1-DWagoraphobia) x (1-DWGAD)
x (1-DWOCD) x (1-DWPTSD) x (1-DWdepression) x (1-DWdysthymia) x (1-DWbipolar disorder) x (1-DWborderline personality disorder) x
(1-DWalcohol dependence) x (1-DWalcohol harmful use) x (1-DWcannabis harmful use) x (1-DWsedatives harmful use) x (1-DWstimulants harmful use)

where DWcondition is the severity adjusted DW from those with a single disorder and only those DWs are
used for conditions that are present in the individual.

We made no attempt to incorporate a severity hierarchy of the disability weights by condition, in
contrast to the comorbidity adjustment for other physical conditions in this and previous studies.
Instead, we made a proportional downward adjustment to the disability weight of each coexisting
condition, reflecting a uniform approach to all mental disorders. The proportion used to deflate
individual disability weights is the total of the adjusted disability weights divided by the total
unadjusted disability weight for each possible combination of comorbid conditions.

Table 4 presents the final summary-adjusted comorbid disability weights by age and sex for each
mental health condition. The reduced disability weights reflect the pattern of comorbidity in the survey
across age groups and conditions.
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2.10.3 Comorbidity of Injuries

We used an alternative approach for injuries where it is not uncommon for multiple sites of the body to
be damaged from a single accident. To overcome this problem, we estimated disability for only the
most severe injury associated with each incident, using the hierarchy outlined in table 5. In this case,
we assessed the severity of an injury in terms of its overall contribution to the YLD, which is influenced
by both the disability weight and the duration of the resulting disability.

Table 5. Hierarchy for coexisting injuries

Rank order of
importance Injury GBD Weight GBD Duration

1 Spinal cord lesions 0.725 Life long

2 Brain injuries 0.350 Life long (5% of incident cases)

3 Burns to >60% of the body 0.255 Life long

4 Burns to 20-60% of the body 0.255 Life long

5 Fractured skull 0.350 Life long (15% of incident cases)

6 Fractured femur 0.272 Life long (5% of incident cases)

7 Nerve injuries 0.064 Life long

8 All other injuries

GBD = Global Burden of Disease Study.

2.11 Data Sources
One of the guiding principles of this study has been to estimate disease burden based on judicious
use of the best available information, without undertaking primary data collection activities ourselves.
The results presented in this document are based on what we consider to be the most extensive and
critical evaluation of health status information in Victoria to date. Appendix table 2 includes a complete
list of data sources considered during this study. Many of the problems we encountered in our
evaluation of these sources involved completeness, representativeness and the value of self-reported
health status. Chapter 3 discusses these issues with reference to specific categories of data.

2.11.1 Disease registers and surveillance or notification systems

The advantage of disease registers and surveillance or notification systems over other health data is
that these sources can provide direct measures of incidence for particular diseases in the population.
It is necessary to consider the completeness of the information captured by these datasets, however,
before using them. Those datasets used in ourYLD calculations include the Victorian Cancer Registry
(VCR), the National Influenza Surveillance System, the Victorian Infectious Diseases Epidemiology and
Surveillance System (IDEAS) (DHS, 2002a), the Victorian Huntington’s Chorea Register and the
Victorian Birth Defects Register, and the Australian and New Zealand Dialysis and Transplant Register
(ANZDATA) (McDonald & Russ, 2002). For some infectious diseases, it is widely accepted that
notifications represent only a proportion of incident cases in the community due to ‘under-reporting’
of these diseases. We made adjustments for this, as outlined in the discussion of our models for
infectious diseases. For the other datasets, we assumed procedures aimed at case ascertainment
and verification were sufficient for us to derive incidence estimates without major adjustment.
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www.aihw.gov.au/cancer/aacr/vic.cfm
www.health.gov.au/internet/wcms/publishing.nsf/Content/cda-surveil-ozflu-flucurr.htm
http://www.health.vic.gov.au/ideas/index.htm
www.health.gov.au/ideas/index.htm
http://www.health.vic.gov.au/perinatal/bdr.htm
www.anzdata.org.au
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2.11.2 Sources of prevalence data

For a large number of the diseases for which there are no disease registers or notification systems, we
used prevalence estimates from population health surveys and we derived incidence using DisMod 2
(figure 1). The surveys we used in our calculations include:

• the 1995 and 2001 National Health Surveys (ABS, 1996a, 2002); 

• the 1995 National Nutrition Survey (ABS, 1996b) 

• the 1997 National Mental Health and Wellbeing Survey (ABS, 1998, 1999b)

• the Child and Adolescent Component of the National Mental Health 
and Wellbeing Survey 1997 (Sawyer et al., 2000)

• the Low Prevalence Disorders Study (Jablensky et al,. 1999)

• the 1987–88 National Oral Health Survey (Barnard, 1993)  

• the Australian and State Child Dental Health Surveys

• the Victorian Population Health Survey (DHS, 2002b, 2003)

For a number of diseases, we considered these to be the most reliable sources on which to base
incidence estimates, with the following qualifications. Regardless of method (for example, postal
surveys, telephone interviews or face-to-face interviews), the majority of surveys elicit self-reported
health status, which may provide less useful information compared with objective measurement.
Measurements of obesity based on self-reported height and weight, for example, are underestimates,
because people tend to understate their weight and overstate their height. The other issue in using
survey data is that the sample sizes for many relatively low-prevalence conditions do not allow for
meaningful estimates by age and sex if non-Victorians are excluded. Often, therefore, we made the
assumption that national rates apply to Victoria.

2.11.3 Specific epidemiological studies

In some instances, without information from disease registers or health surveys, we relied on
information from population-based epidemiological studies. This information typically comes in two
forms in the published literature: reports on individual studies and reviews or ‘meta-analyses’ of a
number of comparable studies. In some instances, we had the privilege of being given access to
unpublished results by the relevant researchers. While we would have preferred to use only Victorian
studies, this was possible for a relatively small number of diseases, and we instead had to rely on
Australian or international studies for many conditions.  

Regardless of a study’s geographic focus, the primary consideration in using this type of information is
to determine the representativeness of the results in terms of the Victorian experience at a population
level. Often, studies focus on only subsections of the population; in these instances, we had to use the
results from a number of studies or make extrapolations to complete the picture. While the volume of
literature reviewed is too large for us to provide an exhaustive bibliography, this report cites most of the
important studies from which we drew information. Some of the larger Australian studies we
considered include the Melbourne Visual Impairment Project (Wensor et al., 1998, Wensor, McCarty &
Taylor, 1999, Weih et al., 2000), the Busselton Study (Woolcock et al., 1987) and the Australian
Longitudinal Study on Women’s Health (Brown et al., 1999), the Australian Diabetes, Obesity and
Lifestyle Study (Dunstan et al., 2002a,b) and Population Oral Health studies (Slade & Spencer, 1994,
Spencer et al., 1994, Slade, Spencer & Roberts-Thomson, 1996, Davies, Spencer & Slade, 1997,
Brennan, Spencer & Slade, 2001, DSRU/AIHW, 2002, Adams et al., 2002, Brennan & Spencer, 2004,
Sanders et al., 2004).

www.abs.gov.au/Ausstats/abs@.nsf/0/cac1a34167e36be3ca2568a900139364?OpenDocument
http://www.abs.gov.au/ausstats/abs@.nsf/0/1db931e8cd5df3daca256888001cbf7e?OpenDocument
www.health.gov.au/hsdd/mentalhe/resources/young/pdf/young.pdf
www.health.gov.au/hsdd/mentalhe/resources/young/pdf/young.pdf
www.adelaide.edu.au/spdent/dsru/pub_frame.html
http://www.health.vic.gov.au/healthstatus/vphs.htm
http://iris.medoph.unimelb.edu.au/new/epi/vip.html
http://bsn.uwa.edu.au/bsnpub.htm
www.newcastle.edu.au/centre/wha/surveys.html
www.newcastle.edu.au/centre/wha/surveys.html
www.adelaide.edu.au/spdent/dsru/pub_frame.html
http://www.health.gov.au/internet/wcms/publishing.nsf/Content/health-pq-diabetes-ausdiab.htm
http://www.health.gov.au/internet/wcms/publishing.nsf/Content/health-pq-diabetes-ausdiab.htm


2.11.4 Health service utilisation data

Health service use databases provide a wealth of information on activity in the health system, but
have limited application in burden of disease estimation because they provide inadequate measures 
of prevalence or incidence at the population level. The primary reason is that people do not access
health services for many of the conditions for which we make YLD estimations. For a limited number
of conditions, however, it is reasonable to assume that the majority of people seek treatment,
particularly given Australia’s universal system of access to general practitioner and hospital services,
and the fact that Victoria has fewer geographically remote areas than have most other states. The
conditions for which these comments are particularly relevant include acute diseases such as stroke
or acute myocardial infarction (AMI), and injuries requiring immediate intervention. The sources we
relied on include a national study of general practice activity (known as the ‘Bettering the Evaluation
and Care of Health’ (BEACH) study (Britt et al., 1999)), the Victorian Admitted Episode Dataset (VAED)
and the Victorian Emergency Minimum Dataset (VEMD). Of these, the VAED has the widest application
because it records episodes of care in all hospitals across the State.

Because the VAED is widely used in Victorian Government health circles, often for ‘health status’
reporting purposes, it is worth making a few general comments on our use of this dataset. Throughout
this report, we use the term ‘hospital data’ (unless otherwise specified) as shorthand to mean people
who are admitted to a hospital for a particular condition or procedure at least once in 2001. The VAED
does not include patient identifiers across hospitals, and previous reports on this dataset have tended
to simply present enumerations of episodes of care (or ‘separations’) without attempting to attribute
these records of hospital activity to individuals. This type of information says little about the incidence
or prevalence of a condition in the community, or about health status. 

To make the dataset more useful, colleagues in the Metropolitan Health and Aged Care Services
Division decided to link individual records on common attributes—for example, universal health
insurance number, date of birth, postcode of residence (allowing for the fact that it may change over
time), sex and hospital level unique patient identifier—using probabilistic matching techniques. This
enabled us to focus on people with a specific condition and their movements throughout the hospital
system, rather than on separations only, which are influenced by factors such as rates of re-admission
and transfers within and between hospitals. Seven years of VAED data linked in this way allowed us to
follow up people over time and to use the resulting analyses in some of our epidemiological modelling
(for example, the incidence and duration of stomas).

2.12 Burden attributable to twelve major risk factors
For strategies and policies to improve population health and allocation of resources, it is important
to know not only the disease and injury burden for specific conditions (such as lung cancer, diarrhoeal
diseases or motor vehicle accidents), but also the burden associated with various underlying risk
factors that cause disease and injuries (such as smoking, unsafe sex and diet). Comparative risk
assessment (CRA) is a systematic evaluation of changes in population health that result from altering
the distribution of exposure to a risk factor (or a group of risk factors) relative to other risk factors. It is
different from intervention analysis, which is the evaluation of the health benefits of a defined
intervention, although the two may use similar methods.

The approach used in the Victorian Burden of Disease Study 1996 (DHS, 1999a, b) for estimating the
health effects of a risk factor was to calculate the attributable fraction of a disease or injury due to the
risk factor as a function of the prevalence of exposure (P) and the relative risk (RR) compared to the
non-exposed group. The basic statistic in such an ‘exposure-based’ assessment is the attributable
fraction (AF), defined as the percentage reduction in disease or death that would occur if exposure to
the risk factor were reduced to zero. The attributable fraction is calculated as follows:
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www.fmrc.org.au/beach.htm
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This method applies only if risk factors are defined as a categorical variable—that is, exposed yes/no
or, at best, three or four different levels of exposure.

In the CRA methods used in this report, the burden of disease due to the observed exposure
distribution in a population is compared with the burden from a theoretical minimum distribution, or
counterfactual distribution, rather than a single reference level such as the non-exposed population.
The attributable fraction (AF) of a disease due to exposure to the risk factor is then defined by the
following equation:

where AF is the attributable fraction of disease burden, n the number of exposure categories or levels,
Pi is the fraction of population in exposure category i, RRi is the relative risk for exposure category i,
and P’i is the fraction of population in exposure category i in the counterfactual distribution. 

Once the fraction of a disease (or injury) that is attributed to a risk factor (AF) has been established,
the attributable burden (AB) is simply the multiplication of the total DALY estimates for the disease and
the attributable fraction. For most diseases, the same attributable fraction was applied to fatal (YLL)
and non-fatal (YLD) burden estimates. Where we estimated the risk of death differently from the risk of
incident disease, this is clearly documented.

Analysis using counterfactual exposure distribution requires that the current distributions of exposure
to risk factors be compared with some alternative distribution. Many different counterfactuals are
potentially of interest, including four types described by Murray and Lopez: theoretical, plausible,
feasible and cost-effective minima (Murray & Lopez, 1999). We used the theoretical minimum risk
distribution in analyses for this report. This is the distribution of exposure that would yield the lowest
population risk (for example, zero tobacco use). This risk distribution is more complicated for risk
factors for which zero is not possible (such as cholesterol), in which case a distribution or level has to
be estimated that has lowest overall risk using empirical evidence (Ezzati et al., 2003).

The new CRA methods are particularly relevant to risk factors for which the theoretical minimum is
non-zero, such as body weight, blood pressure and cholesterol. In the previous report, these risk
factors had to be categorised into hypertension and ‘normal’ blood pressure/cholesterol or obese,
overweight and normal weight. This led to considerable underestimation of the true risk of disease
increases over a larger part of the distribution. Even if the elevation of risk at modest exposure levels is
small, the large proportion of the population with blood pressure or cholesterol, for example, below the
traditional cut-off points for hypertension and hypercholesterolaemia may represent a substantial
proportion of total population risk. In the words of Rose, ‘a large number of people at a small risk may
give rise to more cases of disease than the small number who are at a high risk’ (Rose, 1992).

Diseases can also act as a risk factor for other conditions. In our efforts to present the burden of
disease for mutually exclusive disease categories, we had to make decisions on how to classify closely
linked conditions, largely following International Classification of Diseases rules. We present more
‘inclusive’ calculations of the burden due to intellectual disability, diabetes and renal failure. Intellectual
disability broadly defined includes attributable fractions for Down syndrome, central nervous system
(CNS) defects, birth trauma, low birth weight, infection, injury, brain tumours, chromosomal causes,
epilepsy, autism and cerebral palsy. Diabetes, broadly defined, includes attributable fractions of IHD
and stroke. Renal failure can be attributed to diabetes, some cancers, congenital conditions and injury.

AF =
P(RR-1)

P(RR-1)+1

AF =
Σ Pi RRi - Σ P’i RRi

Σ Pi RRi

n

n

n

i=1 i=1
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2.12.1Tobacco
Given the long lag time between exposure to tobacco smoke and the occurrence of cancers and
COPD, the attributable burden cannot be estimated from the current prevalence of smoking. Even 
with good historical information on smoking prevalence, it is still not straightforward to determine the
current amount of ill health that is due to smoking because the lag time between the relevant
exposure and disease is variable. We thus use the method of Peto and Lopez, who proposed an
artificial compound prevalence measure of the relevant past exposure to tobacco (Peto, et al., 1992).
This ‘smoking impact ratio’ is derived from a comparison of lung cancer mortality rates in the
population of interest and lung cancer mortality rates among non-smokers and smokers observed
in a large long-term follow-up study in the United States.

Our initial calculations of attributable mortality burden included only those diseases for which
English and Holman report strong evidence of an association (English et al., 1995). For this report,
we added other conditions for which reasonable evidence of an association with tobacco exists
(Ridolfo & Stevenson, 2001): cancer of the stomach, endometrium cancer, peripheral vascular
disease, pneumonia, inflammatory bowel disease, injuries from fires and Parkinson’s disease.
(Tobacco has a small protective effect against Parkinson’s disease and endometrium cancer). We
omitted peptic ulcer disease, given evidence of its largely infectious aetiology. We also added the
burden attributable to smoking from macular degeneration (Mitchell, Chapman & Smith, 1999).

In addition, we calculated the burden from passive smoking using attributable fractions for sudden
infant death syndrome, asthma and pneumonia in children (NHMRC, 1997) and those noted for otitis
media (Stenstrom, Bernard & Ben-Simhon, 1993). Compared with cancers and COPD, the mean time
between exposure to tobacco and all other adverse health outcomes is considerably shorter. We thus
used 2001Victorian Population Health Survey smoking prevalence figures to estimate the attributable
fractions for these diseases (DHS, 2002b). 

2.12.2 Alcohol
There are a number of recent data sources on the prevalence of alcohol consumption in the Australian
population, including the 1997 National Mental Health and Wellbeing Survey (ABS, 1998), the National
Drug Strategy Household Survey (AIHW, 1999) and the 2001 National Health Survey (ABS, 2002). Of
these, only the National Health Survey collected information on the type of alcoholic drinks consumed
as well as the number. For this reason, we used the National Health Survey data to estimate the
prevalence of alcohol consumption.

We categorised the prevalence of alcohol consumption into the four levels (described in table 6) used
in English and colleagues’ analysis of the risks of alcohol consumption (English et al., 1995), and with
the National Health and Medical Research Council’s recommendations on alcohol consumption
(NHMRC, 1992). The prevalence of each level of alcohol intake was estimated by age group and sex,
from the average weekly consumption of alcohol after conversion to standard drinks per day.

Table 6 Classification and prevalence of alcohol intake levels used in this report

Average number of standard Adult (>18 years)
drinks (=10 g alcohol) per day prevalence (%) in 2001

Alcohol intake Male Female Male Female

Abstinence 0-0.25 0-0.25 28.5 47.6

Low 0.26-4.00 0.26-2.00 58.0 43.6

Hazardous 4.01-6.00 2.01-4.00 7.0 6.8

Harmful >6 >4 6.4 1.9

Source: (English et al., 1995, ABS, 2002)
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We used relative risks and population attributable fractions estimated for 20 conditions (cancers of
the mouth, pharynx, oesophagus, liver and breast, along with hypertension, ischaemic heart disease,
ischaemic stroke, haemorrhagic stroke, cirrhosis, cholelithiasis, pancreatitis, suicides, road traffic
accidents, falls, fires, drowning, violence and occupational diseases/injuries) (Ridolfo & Stevenson,
2001) for which there is evidence of causation by alcohol consumption, as before (DHS, 1999a).

2.12.3 Illicit drugs

In addition to being a direct cause of death, illicit drugs are also risk factors for conditions such 
as HIV/AIDS, hepatitis, low birth weight, inflammatory heart disease, poisoning, suicide and 
self-inflicted injuries. We used the attributable fractions for illicit drugs developed by English and
colleagues, as before (DHS, 1999a).

2.12.4 Obesity and overweight

We derived data on body weight and height in the Australian population from the AusDiab Study
(Dunstan et al., 2002a). Table 7 presents our estimates of relative risk, which we obtained from 
the ‘Overweight and obesity’ chapter in Comparative quantification of health risks (James et al.,
2004). We used the theoretical minimum distribution of body mass index (mean = 21; standard
deviation = 1 kg/m2) as the counterfactual in our analysis.

Table 7The relative risks per unit increase in body mass index by age and specific conditions

Condition Age group (years)

30-44 45-59 60-69 70-79 80+

Ischaemic heart disease 1.13 1.07 1.05 1.03 1.03

Diabetes mellitus 1.36 1.24 1.18 1.27 1.27

Stroke deaths 1.01 1.00 1.02 1.03 1.00

Stroke 1.06 1.08 1.06 1.04 1.01

Hypertensive heart disease 1.09 1.16 1.16 1.12 1.06

Osteoarthritis 1.04 1.04 1.04 1.04 1.04

Breast cancer 1.09 1.16 1.16 1.12 1.06

Bowel cancer 1.03 1.03 1.03 1.03 1.03

Endometrial cancer 1.10 1.10 1.10 1.10 1.10

2.12.5 High blood pressure

We used the prevalence of hypertension from the AusDiab study (Dunstan et al., 2002a). 
Relative risks come from the chapter ‘High blood pressure’ in Comparative quantification of
health risks (Lawes et al., 2004a). We used the theoretical minimum distribution of blood 
pressure (systolic blood pressure: mean = 115, standard deviation = 6 mmHg) as the
counterfactual in our analysis.

2.12.6 High blood cholesterol 

The survey data on the prevalence of high blood cholesterol comes from the AusDiab Study
(Dunstan et al., 2002a). Relative risks come from the chapter ‘High cholesterol’ in Comparative
quantification of health risks (Lawes et al., 2004b). We used the theoretical minimum 
distribution of serum cholesterol mean = 3.8, standard deviation = 0.5 mmol/L) as the
counterfactual in our analysis.
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2.12.7 Insufficient intake of fruit and vegetables

We used the relative risks from the chapter ‘Low fruit and vegetable consumption’ in Comparative
quantification of health risks (Locke et al., 2004) (table 8), together with prevalence estimates of
inadequate fruit and vegetable consumption based on the 2002 Victorian Population Health
Survey (DHS, 2003) and the theoretical minimum risk distribution of fruit and vegetable
consumption mean = 600, standard deviation = 50g/day) as the counterfactual, to derive
attributable fractions for these conditions.

Table 8 Relative risks associated with every 80 gram decrease in fruit and vegetable
consumption

Condition Age group (years)

0-4 5-14 15-24 25-34 35-44 45-54 55-64 65-74 75+

Ischaemic heart disease 1 1 1.111 1.111 1.111 1.111 1.111 1.093 1.057

Stroke 1 1 1.064 1.064 1.064 1.064 1.064 1.058 1.035

Lung cancer 1 1 1.042 1.042 1.042 1.042 1.042 1.036 1.022

Gastric cancer 1 1 1.064 1.064 1.064 1.064 1.064 1.058 1.035

Bowel cancer 1 1 1.010 1.010 1.010 1.010 1.010 1.010 1.002

Oesophageal cancer 1 1 1.064 1.064 1.064 1.064 1.064 1.058 1.035

2.12.8 Physical inactivity

Bull and colleagues reported relative risks for coronary heart disease, stroke, adult-onset diabetes,
hypertension, bowel cancer, breast cancer, depression and falls (Bull et al., 2004). We used these
relative risks, together with prevalence data on levels of physical activity among Victorians (DHS,
2002b), to estimate the attributable burden of physical inactivity. In addition, muscular weakness has
been estimated as a contributing cause in as much as 80 per cent of low back pain (DASETT, 1988).
Without firm epidemiological evidence, we attributed 50 per cent of the burden of chronic back pain to
physical inactivity.

2.12.9 Unsafe sex

We attributed all sexually transmitted diseases to unsafe sex, as well as 77 per cent of the male burden
(versus 9 per cent transmitted by other routes) and 6 per cent of the female burden for HIV/AIDS
(versus 8 per cent transmitted by other routes), and 24 per cent of the hepatitis B burden that is
attributed to sexual transmission. We derived this data from the 2001 Surveillance of notifiable
infectious diseases in Victoria report (DHS, 2002a). We used the estimate by Munoz and colleagues
that 90 per cent of cervix cancer is attributable to sexual transmission of the human papilloma virus
(Munoz et al., 2003).

2.12.10 Occupational exposures and hazards

The burden of disease and injury attributable to occupational exposures and hazards in Victoria is
based on three principal sources, from which population attributable fractions for relevant conditions
are estimated as in the Burden of Disease Study 1996 (DHS, 1999a). 

The proportions of injury deaths for each age–sex–external cause group attributable to occupational
exposures were derived from a recent Australian study of work-related fatalities (NOHSC, 1998). 
The data for this study were obtained primarily from coroner’s files. The study included all people
who died as a result of work-related trauma in Australia in the four-year period 1989 to 1992. 
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It includes people who were injured while working, where the death would not have occurred in the
absence of the occupational factors, and people who were not working but killed directly as a result of
someone else’s work activity. It excludes persons who committed suicide and persons who died from
diseases, even if there appeared to be some connection to work.

Without more reliable information, we derived the attributable fractions for non-fatal injuries from 
an analysis of the VAED. For each age–sex–external cause group, the attributable fraction for
occupational injuries was estimated as the ratio of (1) hospital episodes where ‘workplace’ was
specified as the place where the injury occurred to (2) the total hospital episodes where a place of
occurrence was specified.

For each cancer category in the Victorian Burden of Disease Study, we derived attributable fractions
for exposure to hazards from a study carried out for the National Institute of Occupational Health and
Safety (Kerr et al., 1996). This study also provided attributable fractions for a number of other chronic
diseases, including neurological disorders, cardiovascular disease, chronic respiratory diseases and
renal disease. We derived approximate attributable fractions for osteoarthritis and back problems
separately from the research literature.

2.12.11 Intimate partner violence

The national Women’s Safety Survey (ABS, 1996c) constitutes the most recent comprehensive
measurement of the prevalence of intimate partner violence in Australia. We use two categories of
exposure to intimate partner violence: physical or sexual violence by a partner in the past 12 months 
and physical or sexual violence by a partner more than 12 months ago.

We based most of our estimates of the risk of adverse health outcomes due to intimate partner
violence on our analyses of the Australian Longitudinal Study on Women’s Health (ALSWH) 
(Brown et al., 1999). Three representative cohorts of Australian women aged 18–23, 45–50 and 
70–75 years from the first survey in 1996 are being resurveyed at three-year intervals. Data for the first
two surveys, in the young and middle-aged cohort, were provided by the study custodians for analysis.
In the young cohort, we were able to define exposure to intimate partner violence by combining
separate questions on ‘being pushed, grabbed, shoved, kicked, or hit’ or ‘being forced to take part in
unwanted sexual activity’ and ‘ever having been in a violent relationship with a partner/spouse’. For
the middle-aged cohort, the latter question was not asked, so we could not distinguish intimate partner
violence from violence perpetrated by others.

The self-reported health outcomes in the ALSWH include psychological disorders (such as
depression, postnatal depression, anxiety disorders, suicidal thoughts and actions), reproductive
health conditions, sexually transmitted diseases, eating disorders and harmful health behaviours,
including smoking, drinking and illicit drug use. We used multinomial logistic regression to compute
the relative risk ratio (RRR) of reporting such health outcomes, comparing women exposed to
previous or current intimate partner violence with those reporting no such violence. All statistical
analyses were systematically controlled for socioeconomic variables (level of education, employment
status, occupation, marital status, language spoken, indigenous status, place of residence), as well as
smoking and drinking status. 

We chose the combined response to the questions on ‘vaginal discharge’ or ‘herpes’ as a proxy for all
sexually transmitted diseases (STDs); the question on ‘abnormal PAP smear’ as a proxy for cancer of
the cervix; the question on ‘self harm/suicidal action’ as a proxy for suicide; and the combined
response to questions ‘eating unusual amounts in last month’ and ‘lost control over eating’ as a proxy
for eating disorders. We found no significant association between violence and premature birth, so we
decided not to include low birth weight in our list of health outcomes affected by violence.

www.newcastle.edu.au/centre/wha/surveys.html


Examining the coronial database, the Australian Institute of Criminology found that 57.6 per cent of
femicide was perpetrated by a partner, and we applied this proportion to the total number of femicides
recorded in Victoria in 2001 (Mouzos, 1999). For physical injuries, we took the average (95 per cent
confidence interval (CI)) of the relative risks reported for having sustained bruises (2.86; 1.20–6.97 CI),
lacerations (2.03; 0.92–4.55 CI) and fractures (2.62; 0.98–7.25 CI) in the previous five years reported
from a Brisbane emergency department study (Roberts et al., 1996).

2.12.12 Air pollution

Air pollution created by humans is a complex mixture with many toxic components. We chose to index
this mixture in terms of particulate matter (PM), which is a component that has been linked
consistently with serious health effects and, importantly, for which levels can be estimated worldwide.
Exposure to particulate matter has been associated with a wide range of effects on health, but effects
on mortality are arguably the most important and also most amenable to assessment. Our estimates,
therefore, consider only mortality. To allow the most appropriate epidemiological studies to be used for
estimating the burden of disease, we converted the monthly mean measurement for PM10 to estimates
of fine particles (particulate matter with an aerodynamic diameter of less than 2.5 millimetres, PM2.5)
using a 1:2 ratio of PM2.5 to PM10 (Cohen et al., 2004).

Our estimates of the burden of disease were based on the contributions of two health outcomes:
mortality from cardiopulmonary disease in adults and children, and mortality from lung cancer.
Numbers of attributable deaths and the YLL for adults and children (aged 0–4 years) were estimated
using risk coefficients from a large cohort study of adults in the United States (Pope et al., 2002) and
from a meta-analytical summary of five time-series studies of mortality in children respectively.
Estimates were calculated assuming that the risk of death increases over a threshold monthly average
concentration of PM2.5 of 7.5 mg/m3.

2.12.13 Joint effects correction

A number of these risk factors commonly occur together and may interact to produce higher or lower
levels of risk. While we tried as much as possible to use studies that examined each risk factor
independently of other risk factors, we are unlikely to have fully captured the complexity of the
interaction among risk factors. Caution is thus warranted in the interpretation of these results. One
cannot simply add up the presented attributable fractions and state that almost half of ill health in
Victoria is caused by these risk factors. Some overlap is inevitable—for example, overlap among the
dietary risk factors, physical inactivity, high blood pressure and obesity. Moreover, some of these risk
factors share the same causal pathway. Physical inactivity can lead to obesity, which causes raised
blood pressure or high blood cholesterol. Further, one cannot expect interventions that address
multiple risk factors or behaviours to remove the sum of the attributable burden for each of the risk
factors. We, therefore, performed a ‘joint effects’ analysis whereby we reduced the relative risk for
certain conditions (Ezzati et al., 2003), to account for the overlap between risk factors. This method
constrains the total disease burden for conditions such as ischaemic heart disease (IHD) and stroke,
accounted for by various risk factors to less than the total of the observed burden. The first assumption
is that half of the excess risk (i.e. relative risk-1) due to inadequate fruit and vegetable consumption,
physical inactivity and obesity, is due to the fact that these risk factors share a causal pathway with
each other and other risk factors. Secondly, 10 and 30 per cent of the excess risk due to blood
pressure and cholesterol for the development of IHD and stroke respectively is shared between these
two risk factors (Ezzati et al., 2003) (webtable 2). Lastly, we used a multiplicative model to calculate
population attributable fractions (PAFs) corrected for the joint effects of all these selected risk factors
and smoking to constrain the attributable burden to less than 100 per cent of the observed burden of
stroke and IHD.
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This section provides a brief overview of the methods of calculating the equivalent ‘healthy’ years
of life lost as a result of disability (YLD) for each of the major disease and injury groups covered 
in this study. For further explanation, we encourage readers to look at the spreadsheets for each
condition and the morbidity report of the Victorian Burden of Disease Study 1996 (DHS, 1999a).
Due to the paucity of even basic epidemiological information on some of the conditions within 
the large number of categories analysed, there is scope for refinement of the models we present,
and we anticipate that this will occur over time through input from relevant disease experts.
Notwithstanding this caveat, the methods described below make what we consider to be the most
extensive and critical use of health information in Victoria to date. We anticipate that the data gaps
and deficiencies identified by these analyses will contribute to setting priorities for improving
health information in this state.

3.1 Infectious diseases
Information on notifiable infectious diseases in Victoria is captured by the Infectious Diseases
Epidemiology And Surveillance (IDEAS) system held by the Department of Human Services,
Victoria (DHS, 2002a). We used this database as the starting point for determining incident cases
of tuberculosis, sexually transmitted diseases (STDs) (that is, syphilis, chlamydia and gonorrhoea,
but not HIV/AIDS), the vaccine-preventable cluster of diseases (that is, diphtheria, whooping
cough, tetanus, polio, measles, rubella and Haemophilus influenzae type b), meningitis, arbovirus
infection and hepatitis. Other sources of data included hospital admissions and the 1995 and
2001 National Health Surveys (ABS, 1996a, 2002).

3.1.1Tuberculosis

The department’s Communicable Diseases Section captures active new or relapsed cases of
tuberculosis but excludes inactive cases identified through screening. We assumed these are a
reasonable approximation of all active cases in the state. We used the same assumptions for
incidence, duration and disability weight as used in the 1996 study (DHS, 1999a).

3.1.2Vaccine preventable cluster

Incidence estimates for diphtheria, whooping cough, tetanus, polio, measles, rubella and
Haemophilus influenzae type b are also based on notifications data. We adjusted measles
notifications down by 70 per cent to account for the majority of notified cases of measles proving
to be wrongly diagnosed after laboratory confirmation tests, as in the 1996 study, and we used the
same assumptions for duration and disability weight as used previously (DHS, 1999a).

3.1.3 Arbovirus infection 

The YLD calculations for arbovirus infection are based on notifications to the Notifiable Infectious
Diseases Surveillance System (NIDSS) of Ross River virus (RRV) and Barmah Forest virus (BFV).
Although the relationship between actual incidence of RRV and BFV infections and rates of
diagnosis, testing and notification is unclear, it is generally accepted that there is significant
under-reporting of infection in endemic areas. Following advice from infectious disease experts 
at the Australian Institute of Health and Welfare, we adjusted notifications upwards by a factor
of 2 to account for this under-reporting. We used the same disability weight as used in the 
1996 study (DHS, 1999a).
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3.1.4 Sexually transmitted diseases (excluding HIV/AIDS)

Incidence figures for syphilis, chlamydia and gonorrhoea were also taken directly from notifications
data. We used figures for syphilis and gonorrhoea without adjustment, while we adjusted those 
for chlamydia upwards to account for under-reporting due to asymptomatic infections and the
reluctance of some patients to consult medical practitioners about STDs. We based incidence
estimates of pelvic inflammatory disease (PID, which is a complication of both chlamydia and
gonorrhoea in women), on hospital admissions, which we adjusted upwards following advice from
local clinicians that one quarter of cases do not present to hospital. Common sequelae of both
chlamydia- and gonorrhoea-related PID include ectopic pregnancy, chronic pelvic pain, infertility
and tubo-ovarian abscess.

3.1.5 HIV/AIDS

We derived incident estimates for HIV/AIDS from the NIDSS for 2001. Notifications in a given 
year include all new diagnoses for that year, some of which refer to infections that occurred in
previous years of notifications. About one third of notifications are flagged as being new
infections. On expert advice, we doubled this number to approximate the true new infections
among notified cases. We used the same modelling assumptions as used in the 1996 study 
(DHS, 1999a).

3.1.6 Diarrhoeal diseases

Diarrhoeal diseases include a number of notifiable diseases (that is, cholera, typhoid, shigellosis,
campylobacteriosis, salmonellosis and listeriosis) as well as non-notifiable diseases (that is,
cryptosporidiosis). Given that notifications are generally considered a gross underestimate of the
incidence for notifiable diarrhoeal diseases, and that there is often even less reliable information
on the incidence of non-notifiable diarrhoeal diseases, we made no attempt to present YLD
estimates by specific causes of diarrhoea from these sources. Instead, we used annualised 
self-reported incidence of diarrhoea from the 1995 National Health Survey to estimate the number
of uncomplicated cases (ABS, 1996a). An average duration of three days was assumed. We used
hospital data to estimate the incidence of complications and assumed one week of severe
disability and a further week with disability equivalent to that of uncomplicated cases.

3.1.7 Meningitis and Septicaemia

Incident cases of meningitis and septicaemia were taken directly from hospital data for 2001. We
attributed complications associated with septicaemia (that is, deafness, seizure disorder, motor
deficit and mental retardation) under other disease categories and, without a weight for this
condition in its uncomplicated state, used the Dutch weight for meningitis (Stouthard et al., 1997).
An average duration of one month was assumed. We grouped all meningococcal infections under
meningitis even if septicaemia was indicated. 

Based on a seven-year follow-up study of meningitis in Melbourne children (Grimwood et al., 1995),
we made minor modifications to the Dutch study’s assumptions about the proportions of meningitis
cases progressing to sequelae and their weights. Nine of 109 children showed the following
complication rates in the seven years following meningitis (Grimwood et al., 1995) (additional
information supplied by the researchers): one had an IQ less than 70, two had an IQ less than 70
plus spasticity (plus blindness in one child); one had an IQ less than 70 plus epilepsy; three had
severe/profound deafness; one had epilepsy; and one had a ventriculoperitoneal (VP) shunt. The
high disability weight for mental retardation and motor problems (0.76) is considered to cover the
additional disability of blindness. We have no disability weight for a VP shunt and assumed it is 
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similar to that of a child with motor impairment. Another 18 per cent of children had minor
problems: marginal IQ of 70–80 in 5 per cent; mild/moderate hearing loss in 3 per cent; inability
to read in 8 per cent; and behavioural problems in 9 per cent. (Comparisons were made with
control children, so the researchers were able to present the prevalence of such problems over
and above what would be expected, and those are the figures presented here). Dutch disability
weights are available for the first two of these (0.09 and 0.11 respectively) and for mild behavioural
problems (0.02) and moderate to severe behavioural problems (0.15). We gave 18 per cent of
children a disability weight of 0.10 to capture the mix of these problems.

3.1.8 Hepatitis

Incidence estimates for uncomplicated hepatitis A are based on the number of notifications in
2001 with an upward adjustment by a factor of 5 to account for under-reporting (Amin, Heath &
Morrell, 1999). We used Global Burden of Disease (GBD) Study weights for an average duration 
of three weeks (Amin, Heath & Morrell, 1999). We took complication rates directly from hospital
admissions, assuming an average duration of four and six weeks for children and adults
respectively (Melnick, 1995), with half this time at a derived weight of 0.747 and half at the same
weight as used for uncomplicated cases. For prolonged and relapsing hepatitis A, we assumed 
10 per cent of cases experience prolonged depression or fatigue for six months, with a provisional
weight equivalent to the Dutch weight for mild depression.

YLD estimates for hepatitis B are based on notification data and estimations of perinatally
acquired infections and casual transmission in early childhood. Disability occurs during the acute
infection if symptomatic. Periodic symptomatic episodes occur in a small proportion of cases,
and also during the long term sequelae of cirrhosis and liver cancer, resulting from the carrier
state. We based the number of symptomatic acute infections on notifications data from 2000 
with an upward adjustment by a factor of 2 to account for under-reporting. The number of
estimated incident cases becoming chronic carriers we derived from age-specific probabilities
(Kaldor et al., 1996). 

Notification data do not capture the proportion of infants infected in the perinatal period by
hepatitis B surface antigen positive mothers, so we derived the number of incident infections 
from birth data and the probabilities of transmission for specified ethnic and other ‘at risk’ groups
reported by Kaldor and colleagues (Kaldor et al., 1996). We assumed a similar number of infections
by casual contact in childhood (S. Locarnini, personal communication, 1999) and that the
probability of symptomatic infection in both groups is 5 per cent (Kaldor et al., 1996). Current
vaccination efforts prevent an estimated 60 per cent of children at risk from becoming infected,
so we reduced the number of carriers from perinatal and childhood transmission derived using
these methods. The average duration for an acute episode was assumed to be four weeks 
(Lee, 1997), with 15 per cent of chronic cases having a symptomatic bout for two weeks each year
(W. Sievert, personal communication, 1999). We adopted the Dutch disability weights for acute
hepatitis infection and chronic hepatitis B infection with active viral replication (0.21 and 0.36).

Due to the chronic, often asymptomatic, nature of hepatitis C infection, notifications are more
indicative of rates of testing than of incidence of infection. Our estimates for this condition,
therefore, are based on the work of the Hepatitis C Virus Projections Working Group (ANCAHRD,
1998, Law et al., 2003). The working group has modelled estimates of incidence for Australia
based on published Australian hepatitis C virus prevalence studies, as well as extrapolations using
the Delphi technique to determine numbers of injecting drug users (IDU) and rates of new and
stopping IDUs each year. Using gross Australian Bureau of Statistics population figures, we 
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assumed approximately one quarter of estimated incident cases are Victorian residents, of whom
85 per cent go on to develop chronic infection with an age–sex distribution following that of notified
cases. We assumed an average duration of four weeks for one third of the acute symptomatic
cases (Hoofnagle, 1997) at a weight equivalent to the Dutch weight for acute hepatitis B (0.21),
with 1 per cent of chronic cases having a two-week symptomatic period each year, on average, at
a weight equivalent to the Dutch weight for chronic hepatitis B with viral replication (0.36). Based 
on advice from clinicians, we did not use the Dutch weight for hepatitis without viral replication,
because these cases are asymptomatic by definition.

Following the work of the Hepatitis C Virus Projections Working Group, we assumed conversion
rates for hepatitis B of 2 per cent, 8 per cent, 14 per cent and 20 per cent at 10, 20, 30 and 40
years respectively, with an additional 6 per cent for each extra 10-year period. For hepatitis C,
we are advised that the working group’s estimates of progression are based on the more virulent
infection resulting from blood transfusions, and progression is slower in IDU-related hepatitis C
infection, at around 7 per cent after 25 years (N. Crofts, personal communication, 1999). We thus
assumed conversion rates of 3 per cent and 7 per cent at 15 and 25 years respectively, with an
additional 4 per cent for each extra 10-year period.  

We estimated 25 per cent of the hepatitis C-related cirrhosis prevalent in Australia in 2001
(n = 6,500) (Law et al., 2003) to occur in Victoria (n = 1,625). From the Victorian Admitted Episodes
Database (VAED), we determined that 38 per cent of those hospitalised for cirrhosis have an
alcohol-related diagnosis mentioned, and 62 per cent were assumed to not be alcohol-related. 
Of the non-alcoholic cirrhosis, we assumed that 5 per cent is due to causes other than vital
hepatitis. Of the remainder, VAED analyses indicated that about 70 per cent is related to hepatitis
C (40 per cent of all cirrhosis), while 30 per cent is related to hepatitis B (17 per cent of all
cirrhosis). We estimated the prevalence of cirrhosis related to hepatitis B and C by age and sex 
by using the total numbers of cirrhosis attributed to hepatitis B and C above and then applying 
the age and sex distribution of non-alcoholic cirrhosis observed in the VAED data. For both
hepatitis B and C-related cirrhosis, an average survival of 15 years was assumed, with most
people remaining asymptomatic for a long period. We thus applied the Dutch weight for
‘compensated’ liver cirrhosis (0.31) for the last three years lived with decompensated cirrhosis,
and used the Dutch weight for ‘decompensated’ cirrhosis (0.84) for the last two months when
encephalopathy occurs.

3.1.9 Acute respiratory infections 

Our incidence estimates for lower respiratory tract infections (that is, episodes of influenza,
acute bronchitis and pneumonia) and upper respiratory tract infections (that is, episodes of
acute nasopharyngitis or common cold, acute sinusitis and pharyngitis/tonsillitis) are
extrapolations of national age–sex specific rates from the 1995 National Health Survey 
(ABS, 1996b) and from Bettering the Evaluation And Care of Health (BEACH) data for these
conditions. We modelled influenza on incident cases captured by the National Influenza
Surveillance System to which age–sex distributions from the BEACH general practitioner
registration data have been applied. We modelled acute bronchitis (including bronchiolitis),
pneumonia and tonsillitis/laryngitis using BEACH data (Britt et al., 1999) with adjustments to
reflect annual incidence extrapolated from the proportion of hospitalisations occurring in the
months covered by BEACH. For acute nasopharyngitis and sinusitis, we relied on 1995 National
Health Survey self-reported data (ABS, 1996a), with the excess self-reported influenza not
already attributed to lower respiratory tract infections being added to acute nasopharyngitis, on
the assumption that many people inappropriately report a common cold or the ‘flu’ as influenza. 
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Unfortunately, in the 2001 National Health Survey, the Australian Bureau of Statistics dropped
questions on acute conditions, so we had to rely on the older 1995 data. We used derived weights and
assumed GBD durations, with minor adjustments where considered appropriate.

The disabling sequelae for otitis media include acute infection, chronic infection and lifelong deafness.
Our estimates for acute episodes are extrapolations of national age–sex specific incidence rates from
the BEACH data (Britt et al., 1999). Numbers of chronic infections and infections resulting in deafness
are based on GBD assumptions for established market economies (Murray & Lopez, 1996). We used a
derived weight for acute infections, assuming a one-week duration (0.090), and the Dutch weight for
early acquired mild to moderate hearing loss (0.110). A duration of one year was used for chronic
infections. For the small number of cases that experience lifelong deafness, we used the Dutch weight
for early acquired severe hearing loss (0.233). 

3.2 Maternal disorders
Maternal conditions for which we provide YLD estimates include maternal haemorrhage, sepsis,
hypertension in pregnancy, obstructed labour, abortion and a residual category, to capture the
disability from caesarean sections due to causes not specified in this list. We based our incidence
estimates for these conditions directly on hospital data and adopted GBD methods with the same
exceptions as used in the 1996 study (DHS, 1999a).

3.3 Neonatal disorders
Neonatal conditions include birth trauma and asphyxia, neonatal infections and low birth weight. Our
incidence estimates for these conditions are taken directly from hospital and perinatal data, with the
probability of disability coming from Shibuya and Murray (Shibuya & Murray, 1998).

We revised ourYLD estimates for intellectual disability. Leonard and colleagues estimated the
prevalence of intellectual disability to be 14.3 in every 1,000 children aged 6–15 years, from the
Disability Services Commission and three educational organisations (one government and two 
non-government organisations) in Western Australia (Leonard et al., 2003). These estimates are quite a
bit higher than those from previous studies, mostly because many more mild cases were identified by
the educational organisations than by disability services. Two other studies in Australia reported on the
distribution of intellectual disability by four levels of severity in Western Australia (Wellesley et al.,1992)
and New South Wales (Einfeld & Tonge, 1996a, b). Averaging across the two sources of data, the
following split for mild:moderate:severe:profound disability was derived: 37:37:19:7.

We extrapolated the life expectancy by level of severity of intellectual disability from figures published
by Patja and colleagues reporting on 35-year follow-up in Finland with almost no loss to follow-up
(Patja et al., 2000). We used the proportional difference in life expectancy between those with the four
levels of intellectual disability and the general population in Finland. The figures are presented for four
age groupings. We took a weighted average of these proportions by age and sex and applied the
pooled percentage difference to the 2001 Australian life expectancy at birth estimates. We decided to
average the male and female life expectancy figures, assuming that the usual sex difference in life
expectancy disappears for intellectual disability.

There are two reports on the same cohort of 429 people with intellectual disability aged 10–24
years from the longitudinal study of behavioural and emotional disturbance in children and
adolescents with intellectual disability (ACAD study) in New South Wales. An unpublished report
by Mowat and colleagues describes, for 423 children and adolescents, the underlying cause of
intellectual disability separately for the mild disability group and the combined more severe 
group (Mowat et al., unpublished). Partington and colleagues reported on 429 children/
adolescents and gave a breakdown by sex but reported on the level of IQ only for the whole sample. 

www.med.monash.edu.au/psychmed/units/devpsych/acad.html


They also used slightly different aetiological categories (Partington et al., 2000). This clearly is a
much more severely disabled sample (and the authors acknowledged that) than the sample studied
by Leonard, which had many more mild cases—69 per cent (Leonard et al., 2003) compared with 
29 per cent (Partington et al., 2000). It is thus important to maintain the reported split by aetiology
by severity from Mowat (Mowat et al., unpublished). We assumed the distribution by cause for
moderate/severe and profound disability together in Mowat applies equally across the three
severity categories (Mowat et al., unpublished). Combining the two sets of figures, we derived a
distribution by severity for males and females. There are some differences in the aetiology reported
between the two studies; we assumed the published, more recent, study was more correct.

We dealt with the YLD calculated for each condition resulting in intellectual disability in the
following manner: the YLDs for Down syndrome and other chromosomal are reported under
the ‘Congenital conditions’ category; the YLDs for central nervous system defects and other
congenital conditions go into the ‘Other congenital’ category; birth trauma and asphyxia YLDs 
are reported under the ‘Birth trauma and asphyxia’ category; low birth weight YLDs are reported
under the ‘Low birth weight’ category; epilepsy YLDs are added to other YLDs for epilepsy; autism
YLDs are added to the ‘Autism’ category; the YLDs for the other perinatal category are added to
the ‘Other conditions arising in the perinatal period’ category; the YLDs due to infection are 
already captured in the ‘Meningitis’ category; and the YLDs for brain tumour are already captured
in the ‘Brain tumours’ category.

3.4 Nutritional disorders
The nutritional disorders included in this study are anaemia and non-anaemic iron deficiency,
which are the most common forms of nutritional deficiency in Victoria. The YLDs for these
conditions were calculated as in the 1996 study (DHS, 1999a).

3.5 Cancers
To determine the YLDs for cancer, we relied on contributions from a variety of sources. The Dutch
burden of disease study team developed models of disease progression for each of the cancers for
which they determined disability weights. Our assumptions regarding disease progression are
based largely on this work, but were shaped by input from local clinicians so as to reflect local
treatment practices.

We used 2001 data from the Victorian Cancer Registry to determine incidence. The basis of YLD
estimation for cancer was the calculation of the age–sex specific cure rate and the age–sex
specific average time to death for those not cured. Those who survive the cancer for at least
five years were assumed to have disability for five years. For some cancers, we accounted for
longer-term disability resulting from treatment such as radical mastectomy or incontinence
following prostate surgery. For those who die, the survival time to death was assumed to follow a
Weibull distribution, so we estimated the mean survival time by fitting this distribution to available
survival data. We developed a model for each cancer based on the cancer stages and sequelae 
for which the Dutch study estimated disability weights (Stouthard et al., 1997). The general form 
of the model for sites apart from non-melanoma skin cancers is shown in figure 2.
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Figure 2 General model for cancer YLD estimation, including disability weight (DW) 
and duration ranges

Non-melanoma skin cancer is not included in Australian cancer registry data. We thus based our
incidence estimates on survey data collected for Australia (Staples, Marks & Giles, 1998). This
cancer comprises basal cell carcinoma and squamous cell carcinoma. It is the most common
cancer in humans in many countries and particularly in Australia (Marks, 1995a, b). The large
number of cases in Australia, the low case fatality and the fact that many cases are diagnosed 
and treated by general practitioners without referral for histological diagnosis or specialist
treatment makes it difficult to establish a central collection of epidemiological information 
(Kaldor et al., 1993). Modelling thus draws on results in published studies.  

3.6 Other Neoplasms
The Victorian Cancer Registry does not record uterine myoma, benign brain tumours or other
benign neoplasms. Our incidence estimates for the first two of these categories are thus based 
on hospital data. For the residual ‘other’ category, we applied the YLD:YLL ratio (with YLL being the
years of life lost due to premature mortality) for leukaemia to observed mortality because most
deaths in this category are from causes (such as polycythemia vera, idiopathic thrombocythemia
and chronic lymphoproliferative disease) with a disease progression we assume to be similar to
that of leukaemia. 

For uterine myoma, we used numbers of myomectomies or hysterectomies for fibroids, on the
assumption that treatment by surgery is undertaken for all cases of rapidly growing or large
tumours and myoma-related symptoms. We assumed a six-month pre-operative state equivalent
to the GBD weight for chronic pelvic pain, and an additional three-week post-operative state
equivalent to laparotomy, as used in the 1996 study (DHS, 1999a). We assumed the additional
burden associated with menorrhagia in undiagnosed women is included in our YLD estimates for
this condition under the ‘Other genitorurinary’ category.  

Our model for benign brain tumour is based on the model for malignant brain tumours, as in the
1996 study (DHS, 1999a). We extrapolated incidence estimates from hospital-diagnosed cases 
on the assumption that 20 per cent are re-admissions (Jaaskelainen, 1986, Simoca et al., 1994).
We based our estimates of survival on observed mortality and assumed successfully treated 
cases recover normal efficiency (Steiner et al., 1998) with a period of ‘worry’ after treatment of
two years. Without specific weights for this neoplasm, we used those for malignant brain tumours. 
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3.7 Diabetes
We derived incidence estimates for insulin-dependent diabetes mellitus (IDDM, or type 1) from the
National Diabetes Register (AIHW, 2003). The estimates for non-insulin dependent diabetes mellitus
(NIDDM, or type 2) are based on prevalence data from the AusDiab Study (Dunstan et al., 2002b). 
We assumed that all cases aged 0–24 years are type 1, and that no type 1 cases are undiagnosed. 
The prevalence at older ages, therefore, can be calculated by subtracting IDDM prevalence from the
AusDiab prevalenced. We used the Dutch disability weight for an uncomplicated diabetes case (0.070)
and derived durations from DisMod 2, assuming no remission and a relative risk of dying from the
modelling of 10 studies by the New Zealand Ministry of Health (Tobias & Bonne, 2002). 

Complications arising from diabetes for which we calculate the YLD include retinopathy, cataract,
glaucoma, nephropathy, neuropathy, diabetic foot and amputations. Unless otherwise specified, Dutch
weights are used. Colagiuri and colleagues reviewed information on the prevalence, incidence and
severity of retinopathy in diabetes (Colagiuri, Colagiuri & Ward, 1998). The estimated YLDs for cataract
and glaucoma are based on relative risk estimates from the Blue Mountain Eye Study (Mitchell et al.,
1997) and severity distributions from the Melbourne Visual Impirment Project (Weih et al., 2000). 

Our estimates of diabetes-related renal failure incidence are based on the ANZDATA register of dialysis
and renal transplants, with extrapolations for untreated renal failure (with short duration of disability) in
those aged over 75 years, who rarely qualify for these procedures and are not captured in the
database (McDonald & Russ, 2002). We used DisMod 2 to estimate the average duration for people on
dialysis, assuming a case fatality rate reflecting observed deaths from the register, and an observed
~67 per cent annual remission through transplant in type 1 and type 2 cases aged less than 45 years,
and only around 5 per cent remission in type 2 cases older than 45 years.

Tapp and colleagues provided estimates of diabetic neuropathy incidence and prevalence 
(Tapp et al., 2003). Harris and colleagues estimated that about one third of neuropathy cases
remit, one third remain about the same and one third get progressively worse (Harris, Eastman 
& Cowie, 1993). Given that our prevalence of neuropathy by duration of diabetes calculations 
are from a cross-sectional survey (with duration of diabetes being self-reported), we assumed 
that the measured prevalence reflects symptomatic neuropathy. The true number of people with
neuropathy is likely to be higher (Harris, Eastman & Cowie, 1993), but for our calculations we
assumed the calculated incidence times the average duration, for all those with neuropathy
who are symptomatic.

Our incidence estimates for diabetes-related toe and leg or foot amputation are taken directly 
from hospital admissions. We used GBD weights for toe and foot or leg amputations. Based on 
an American study, we assumed 10 cases of diabetic ‘foot’ for every amputee (Moss, Klein & 
Klein, 1992), which we attributed to incident cases of type 1 and type 2, assuming the same 
delay as estimated for amputations from the onset of diabetes. We applied the GBD weights to
episodes of diabetic ‘foot’ (of which 80 per cent are assumed to be treated), with an average
duration of two months. 

We derived the proportion of the YLD from ischaemic heart disease (IHD) attributable to type 1
and type 2 diabetes by applying the YLD:YLL ratio for IHD in the whole population to the diabetes
attributable IHD YLL, which we calculated using the relative risk of dying from IHD among 
diabetics (Gu, Cowie & Harris, 1998). We used a similar method for stroke but assumed the 
relative risk relevant to stroke. IHD and stroke sequelae are not included in diabetes as part of
our main burden of disease categories, but are reported separately.
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The disease categories used in this study do not entirely capture the contribution of diabetes to
the total burden. This occurs because diabetes, in addition to its direct sequelae, presents an
increased risk of other diseases, such as ischaemic heart disease, stroke and peripheral vascular
disease. The ‘attributable’ burden was estimated using similar methods to those used for
estimating the burden attributable to risk factors (that is, by applying attributable fractions). 

3.8 Mental disorders
Our YLD estimates for mental disorders are based on methods that depart significantly from 
those used in the GBD studies. First, we used Dutch weights for these conditions, which generally
provide much greater detail than specified by the GBD weights in terms of both numbers of
conditions and levels of severity. Second, we determined the severity distribution of the majority
of mental conditions by referring to individual survey responses on the mental component score 
of the SF12, for people with a single mental diagnosis (one month prevalence). Third, we estimated
the YLD for a larger number of mental health disorders. Fourth, our estimates of duration (of
anxiety and bipolar disorders, for example) are much longer than those used in the GBD study 
and more accurately reflect the conditions’ chronic nature with periods of exacerbation and
remission over many years. Fifth, our calculations used adjusted disability weights that reflect
the presence of comorbidities within the 15 conditions that were estimated on the basis of
two-week prevalence captured in the National Mental Health and Wellbeing Survey 1997
(ABS, 1998). Table 9 summarises the mental disorders for which we calculated the YLD, along 
with the sources of data on which our incidence estimates are based.

Table 9 Sources of data for mental disorders

Data source Mental disorder

National Mental Health and Anxiety disorders (panic disorder, agoraphobia, social phobia,
Wellbeing Survey 1997 (ABS, 1998). generalised anxiety disorder, obsessive compulsive disorder and 

post-traumatic stress disorder)

Affective disorders (major depression, bipolar disorder and dysthymia)

Most substance abuse (alcohol, sedative, stimulant and cannabis drug 
dependence or abuse)

Borderline personality disorder

Low Prevalence Disorders Study Psychotic disorders
(Jablensky et al., 1999)

Child and Adolescent Component Childhood disorders (separation anxiety disorder, attention-deficit
of the National Mental Health hyperactivity disorder, autism and Asperger’s syndrome)
and Wellbeing Survey 1997
(Sawyer et al., 2000)

Epidemiological Study - National Heroin use and dependence
Drug and Alcohol Research Centre 
Technical Report Number 198 
(Degenhardt et al., 2004)

Reviews of epidemiological studies Eating disorders (anorexia nervosa and bulimia nervosa)



3.8.1 Anxiety disorders, depression, substance abuse (excluding heroin abuse),
borderline personality disorder and bipolar disorder

Our general model for these conditions derived incidence figures from Mental Health and
Wellbeing Survey prevalence figures, using DisMod 2 and assuming appropriate remission rates
and relative risks of mortality from a meta-analysis (Harris & Barraclough, 1998). For episodic
conditions (for example, anxiety disorders and harmful alcohol use), we used the proportion of
one-year prevalence cases reporting symptoms in the previous two weeks as an approximation of
the proportion of time symptomatic. To determine severity, we differentiated those reporting
symptoms in the previous month into asymptomatic, mild, moderate and severe cases based on
the Mental Component Score of the SF-12 as described in the section on comorbidity. Following
expert advice, we assumed the ICD-10 criteria for post-traumatic stress disorder are too ‘loose’
and used the Diagnostic and statistical manual of mental disorders—fourth edition (DSM-IV)
diagnosis instead (Peters, Slade & Andrews, 1999).

For separation anxiety disorder, we assumed a peak in prevalence at around 4 per cent between 
5–6 and 12–13 years of age, corresponding to the ages at which children typically start a new type 
of schooling, with a duration of two to three years. Without further information on this condition,
we assumed the proportion with severe symptoms is the same as in adults with agoraphobia, and
a similar symptomatic period as for panic disorder.

Major depressive disorder (MDD) is a chronic illness; 80 per cent of people with an initial major
depressive episode (MDE) will have at least one more in their life time (Judd, 1997). The median
number of MDEs reported from long-term follow-up studies is 4 per life time, and 25 per cent
have six or more MDEs (Angst & Preisig, 1995). We modelled major depressive disorder and
dysthymia as separate entities, although we recognise there is a debate about whether dysthymia
is distinct from depression or simply part of a continuum. In the Mental Health and Wellbeing
Survey (ABS, 1998), 50 per cent of people with dysthymia also qualify for the diagnosis of MDE,
which supports the latter proposition. We modelled depression as an episodic illness and added
the estimates for dysthymia when reporting on total depression.

Our estimates of the average duration of major depressive episodes (30 weeks in men and
women) (Vos et al., 2004) are longer than the 20-week median duration reported in the literature,
reflecting the fact that shorter durations are more common while a smaller proportion of people
have very long durations (Angst & Preisig, 1995, Solomon et al., 1997). For children aged 
5–14 years, we derived incidence estimates for depression in the same way as for adults, from
one-month prevalence on the Child and Adolescent Component of the National Mental Health 
and Wellbeing Survey 1997 (Sawyer et al., 2000). We assumed the proportion in adults with 
two-week prevalence applies similarly to children because the child survey did not report
two-week prevalence. No depression was assumed in children under 5 years. Incidence in
adolescents aged 15–19 years was apportioned (60 per cent) from the one-month prevalence
figures from the survey’s Child and Adolescent Component and (40 per cent) from the two-week
prevalence figures from the survey’s age group 18–24 years. Duration of 30 weeks was assumed
at the same severity level as for adults. Annual remission was modelled at 1.74, since it is possible
to remit from more than one episode, and increased relative risk of mortality of 1.35 in males and
1.33 in females (Harris & Barraclough, 1998).

For dysthymia, we took durations from DisMod 2, assuming a remission rate of 12.4 per cent
calculated from a 58 per cent risk of remission over seven years (Keller, 1994) and no increased
risk of dying (Harris & Barraclough, 1998). Lower mortality from other causes compensated for a
12-fold increased risk of suicide.
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For alcohol dependence, we assumed the mild and severe health states to be equivalent to the
Dutch weights for ‘problem drinking’ and ‘manifest alcoholism’ (0.11 and 0.55). We extrapolated 
a weight of 0.33 for moderate severity based on the assumption that it is half way between these
health states. For harmful alcohol use, we used a weight equal to ‘problem drinking’ (0.11). For
sedative, cannabis and stimulant dependence, we assumed an average severity to which we 
apply extrapolated weights (0.184, 0.113 and 0.113 respectively) on the advice of local drug and
alcohol experts. 

The remission rate and case fatality rate for the use of cannabis, stimulants, sedatives and alcohol
were found in the literature (Harris & Barraclough, 1998, Bland, Newman & Orn, 1997, Nelson &
Wittchen, 1998, Walter et al., 2002).

3.8.2 Heroin dependence and harmful use

We derived our estimates of the incidence of heroin dependence and harmful use in DisMod 2
using 2001 prevalence data for Victoria from the National Drug and Alcohol Research Centre for
Victoria (Degenhardt et al., 2004) assuming 70 per cent of users are male. We used a remission
rate of 5 per cent, which is consistent with the back projection methods used by Law (Law et al.,
2001). There is a strong cohort effect in the prevalence of heroin users, indicating that most
prevalent cases started as teenagers or young adults from the 1960s. Therefore, there are few
prevalent users aged over 55 years. For our incident YLD, we based our DisMod 2 calculations on
current prevalence up to age 55 years, but allowed the model to estimate higher prevalence in
older age groups that is consistent with the assumptions of remission and mortality. This led to
longer durations than previously estimated when we assumed a large proportion of users stop
around age 50. We used a disability weight of 0.27, which we determined in consultation with local
alcohol and drug experts for the Burden of Disease Study 1996. This weight is compatible with the
GBD weight of 0.252.

3.8.3 Psychotic disorders 

Estimates for psychotic disorders are based on prevalence from the Low Prevalence (Psychotic)
Disorders Study conducted in Australia in 1997 as part of the National Mental Health and
Wellbeing Survey (ABS, 1998). This survey measured an overall estimate of 4.7 per 1,000
population and confirms our assumption that almost all psychotic disorders have their beginning 
in late adolescence or early adulthood, with a small second peak in post-menopausal women
(Jablensky et al., 1999). The Low Prevalence (Psychotic) Disorders Study suffered from a low
response rate and under-represented the people with psychotic disorders who are solely managed
by their general practitioner (Lewin & Carr, 1998). Before conducting further analysis, we adjusted
upwards to one in three the number of people in the survey who are wholly general practitioner
treated. Annual remission is based on a number of longer term studies and is set at the median of
the reported rates (1.5 per cent) (Ciompi, 1980, Huber et al., 1980, Harding et al., 1987, Helgason,
1990, Harrison et al., 2001). We derived incidence and duration figures from DisMod 2 using a 
54 per cent increased risk of mortality overall for people with schizophrenia (Harris & Barraclough,
1998), with an age pattern imposed by the relative frequency by age that schizophrenia is
mentioned in death records. We assumed the average time spent in psychosis is 30 per cent
(Leff et al., 1992). Since we do not have any information that fits the health states described by
the Dutch weights for schizophrenia, we used a composite weight based on 30 per cent of the
GBD weight for psychosis corresponding to the estimated time spent in this state and 70 per cent
of the treated weight (0.3 x 0.627 + 0.7 x 0.351 = 0.434). The Low Prevalence (Psychotic)
Disorders Study reported a higher proportion (61 per cent) of people with a psychotic disorder
having current delusions or hallucinations. It also stated that 86 per cent are taking prescribed 



medication and that 83 per cent reported that their psychotic symptoms respond to
pharmacological treatment. The first finding would indicate that our composite disability weight
is too low but the second finding would support a lower weight. We thus decided to continue to
use the composite disability weight of 0.434. 

3.8.4 Bipolar affective disorder

Bipolar disorder was inadequately measured in the 1997 National Mental Health and Wellbeing Survey
(ABS, 1998) —as a result of the nature of the disorder and the time periods covered by the survey—but
Mitchell and colleagues reported 12-month prevalence data of 0.5 per cent for the DSM-IV definition
(Mitchell, Slade & Andrews, 2004). We replicated their work, using ICD–10 to calculate prevalence
from 12-month prevalence estimates from the National Mental Health and Wellbeing Survey 1997 for
the whole of Australia (Mitchell, Slade & Andrews, 2004). Incidence and duration were derived using
DisMod 2 incorporating a remission rate of 3.5 per cent (Angst & Preisig, 1995). 

Bipolar disorder is associated with high suicide risk, higher than in people with depression or anxiety
(Bijl et al., 2002). The standardised mortality ratio (SMR) for all-cause mortality reported in the 
meta-analysis of Harris and Barraclough is 1.96 in men and 1.76 in women  (Harris & Barraclough,
1998) and the SMR for suicide is 5.7 and 5.8 respectively. In DisMod 2, we applied an overall relative
risk of this magnitude but we assumed much higher relative risk in the young where suicide is most
prominent, based on the age patterns found for secondary causes on death certificates. Angst and
Sellaro analysed a five-year prospective follow-up of people with the disorder and reported a median
duration of episodes of four months (with 50 per cent having durations of two to seven months) and a
mean of 0.4 episodes per year (Angst & Sellaro, 2000, Angst et al., 2005). The number of manic and
depressive episodes is about equal (Angst & Sellaro, 2000, Angst et al., 2005). If, on average, there are
0.4 episodes per year and the average cycle length is one year, this means the average duration of an
episode is 0.4 year (that is, 4.8 months).

We do not have new disability weight assumptions, but on all indicators of disability in the Dutch
NEMESIS study bipolar was far more severe than depression/anxiety or alcohol dependence 
(ten Have et al., 2002). In the Burden of Disease Study 1996, we assumed a disability weight of
0.5 for manic episodes (based on valuation by mental health experts), and depressive episodes 
at a level of moderate depression (0.35) and at the level of mild depression (0.14) between
episodes. Assuming manic episodes are equally common but shorter (0.3 year or 3.6 months for
mania and six months for depression), a composite disability weight was derived (0.3 * 0.5 + 0.5 
* 0.35 + 1.2 * 0.14)/2. The resulting DW of 0.247 is higher than the 0.177 estimated previously
based on older follow-up data (Bebbington & Ramana, 1995).

3.8.5 Eating disorders. 

Estimates for bulimia are based on a prevalence rate of 0.7 per cent among Swiss 14–17 year old
females (Steinhausen, Winkler & Meier, 1997) and on remission rates reported by Keel and
colleagues’ review of two follow-up studies (Keel et al., 1999). We derived incidence and
duration estimates for females from these figures using DisMod 2, assuming the age at onset is
between 14 and 29 years with no increased risk of mortality. Estimates for anorexia are based
on 0.5 per cent prevalence among females older than 15 years (Kell et al., 1999, Gilchrist et al.,
1998) and an 11 per cent remission rate (Strober, Freeman & Morrell, 1997). We used DisMod 2
to derive incidence and duration estimates for females from these figures, assuming the age at
onset is between 14 and 29 years with an increased annual risk of mortality of 0.59 per cent
(Sullivan, 1995). We assumed the incidence in males is ten per cent of the rate in females. We
used the Dutch weight of 0.28 for both types of eating disorder.
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3.8.6 Childhood disorders 

Australian prevalence data for childhood attention-deficit with hyperactivity disorder (ADHD) come
from the Child and Adolescent Component of the National Mental Health and Wellbeing Survey
1997. We defined ADHD to include children with a diagnosis on the survey and whose parents
report the child having more emotional or behavioural problems than have other children of the
same age. The estimates of burden of ADHD were derived from prevalence rates of 6 per cent in
male children, 3 per cent in female children, 2 per cent in male adolescents and 1 per cent in
female adolescents. Our incidence figures were derived from DisMod 2, assuming an age at onset
of 3–6 years and an age-specific remission rate (Hill & Schoener, 1996). Remission rates of
0.15 were applied in children under 10 years, 0.25 in adolescents aged 10–19 years and 0.3
thereafter. We assumed no increased risk of mortality. We used the Dutch weights for both mild
and moderate to severe ADHD (0.02 and 0.15), and weighted these by the severity distribution
found in the 1997 survey to derive a composite disability weight. 

Autism is part of pervasive developmental disorders; the other important condition in that
category is Asperger syndrome, which was described at about the same time as autism. Autism 
is characterised by the triad of (1) language/communication impairment; (2) social impairment
and (3) behavioural impairment (obsessions, rituals). However, Asperger syndrome has only 
the latter two components and is not associated with intellectual disability as is the case with 
80 per cent of autistic children. Behavioural problems are a predominant feature in children with
Asperger syndrome.

We separately estimated the incidence of intellectual disability due to autism, as part of all
intellectual disability, based on incidence data by underlying cause in the literature (Partington 
et al., 2000). We assumed an additional 25 per cent of children have autism without intellectual
disability. We modelled prevalence using DisMod 2, assuming a relative risk of mortality of 1.15 
in both males and females, with no remission. We used the average duration of mild intellectual
disability and the Dutch disability weight of 0.55 for autism. For Asperger syndrome, we used the
same incidence and male:female ratio as for autism (9:1) and the Dutch disability weight for mild
intellectual disability (0.29).

3.9 Nervous system and sense organ disorders 

3.9.1 Dementia 

The Burden of Disease Study 1996 used prevalence data from Jorm and colleagues’ meta-analysis
(which reviewed 47 studies of the prevalence of dementia published between 1945 and 1985) to
estimate the prevalence of dementia (Jorm, Korten & Henderson, 1987). Hofman and colleagues
pooled data from 12 European studies carried out between 1980 and 1990 (Hofman et al., 1991). 
The latter meta-analysis differed from the earlier one in that it excluded non-European and older
studies (Jorm, Korten & Henderson, 1987). Nevertheless, the estimated prevalence rates are
strikingly similar in both. A third meta-analysis, by Ritchie and colleagues, used data from the 
13 studies that had been carried out since 1980 and that used DSM-III diagnostic criteria for
dementia (Ritchie, Kildea & Robine, 1992). By restricting the studies to those that used the same
diagnostic criteria, the authors found much less variability in the prevalence rates in the upper age
ranges than found by the other two meta-analyses. However, the number of studies included were
small. Most recently Corrada and colleagues reviewed Alzheimer’s disease prevalence surveys
published between 1984 and 1993, with a very similar pattern of findings (Corrada, Brookmeyer &
Kawas, 1995).



Our estimates for dementia are based on a meta-analysis of European prevalence studies for ages
60–90 years (Jorm, Korten & Henderson, 1987), on a study by Hy and Keller for ages 95+ years 
(Hy & Keller, 2000) and on a study by Harvey and colleagues for younger ages of 30–60 years
(Harvey, Skelton-Robinson & Rossor, 2003). Rather than using case fatality rates that match
observed deaths attributable to dementia, we used a relative risk of 1.6 up to age 75 years 
and then 1.8 thereafter, based on a review of a number of studies with mortality data 
(Aguero-Torres et al., 1999, Fitzpatrick et al., 2004). Using data derived in this manner, we
computed incidence rates and durations using DisMod 2. We based our severity distributions on
figures from a community-based prospective study of degenerative diseases in the Netherlands
(Barendregt & Bonneux, 1998) and applied the Dutch weights for mild, moderate and severe
dementia accordingly (0.270, 0.630 and 0.940).

3.9.2 Parkinson’s disease 

We modelled Parkinson’s disease as a progressive condition, with affected people passing through
three stages as described by the Dutch weights (initial stage—able to function independently;
intermediate stage—dependent but able to move without help; end stage—wheelchair and bed
bound with severe handicap). Without more accurate data on disease progression, we assumed
the figures reported by Tandberg and colleagues of the proportion of cases able to live at home
with help and those still capable of living independently (27 per cent and 52 per cent respectively)
represent the overall proportion of time spent in the initial stage (Tandberg et al., 1995). Thereafter,
we assumed that two thirds of the time as being the intermediate stage and the rest as being the
very severe end stage. We used DisMod 2 to derive incidence estimates for this condition from
overseas prevalence rates reported in the literature between 1995 and 2004 (de Rijk et al., 1995,
Sutcliffe & Meara, 1995, Tandberg et al., 1995, Morens et al., 1996, Wermuth et al., 1997, Errer et
al., 1999, Kuopio et al., 1999, Wermuth, von Weitzel-Mundersbach & Jeune, 2000, Claveria et al.,
2002, Kis et al., 2002, Taba & Asser, 2002, Benito-Leon et al., 2003, Strickland & Burtoni, 2004).

A weighted average prevalence rate was obtained from the papers cited above. An estimate of
prevalent cases in Victoria was calculated from age- and sex-specific population data for Victoria in
2001 and from the weighted average prevalence rates from the cited literature. The case fatality
rate was obtained from 2001 Victorian mortality data (all individuals whose death records
mentioned Parkinson’s disease as the primary or additional cause of death) multiplied by the
estimated number of prevalent cases, by age and sex. The excess mortality due to Parkinson’s
disease was obtained by subtracting the background mortality rate from the case fatality rate.
Incidence and duration were then computed using DisMod 2, assuming a remission rate of zero
and using the estimated prevalence and the excess mortality rate.

3.9.3 Other nervous system disorders 

Our estimates for epilepsy are based on incidences reported for Rochester, United States, over
a period of 50 years to 1970 (Hauser, Annegers & Rocca, 1996). These data are consistent with
findings from recent studies on primary epilepsy and relapse and remission rates (Franklin &
Nelson, 1998). 

We modelled estimates for multiple sclerosis from incident figures for the city of Hobart
(Hammond et al., 1988), which we adjusted downwards to account for the increasing incidence
with southern latitudes. We applied remission rates from onset to death as reported in the
literature (McLeod, Hammond & Hallpike, 1994). 
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For motor neuron disease, we used mortality figures from Victoria and assumed a 1.5-year
duration in those aged less than 65 years and a one-year duration in those aged over 65 years,
based on the literature (Chancellor et al., 1993). We assumed disease progression is rapid, and
applied the Dutch weight for multiple sclerosis (progressive phase), not having a specific weight
for this condition.

For muscular dystrophy in males, we use incidence rates reported for Europe (Tangsrud &
Halvorsen, 1989, Merlini et al., 1992, Hauser et al., 1993). Without specific weights for this
condition, we assumed the initial symptomatic phase is similar to the initial stage of Parkinson’s
disease, that the phase in which walking becomes impossible is similar to that of paraplegia, and
that the final stage is equivalent to quadriplegia.

We modelled Huntington’s disease using prevalence data from the literature (McCusker et al.,
2000), assuming no remission and adjusting the case fatality rate to obtain an overall duration
similar to that observed in a Tasmanian study (Pridmore, 1990). Due to similarities in the
progressive nature of Parkinson’s disease, we adopted the weights for the three stages of this
disease for Huntington’s disease.

3.9.4 Sense organ disorders 

We modelled hearing loss as a progressive condition with mild (25–34 dB and 35–44 dB),
moderate and severe stages. That is, prevalent cases with moderate or severe impairment at a
given age are regarded as incident cases of mild impairment at an earlier age. We used survey
prevalence data from South Australia (Wilson, Sanchez & Read, 1998, Wilson et al., 1999), initially
modelling the prevalence of severe hearing loss, no remission and a relative risk of mortality of
1.0 in DisMod 2. We used the incidence of severe hearing loss from the DisMod 2 output as
‘mortality’ in the moderate hearing loss from the DisMod 2 model: this takes these cases out of
the pool of those susceptible for further incidence and thus gives more accurate average durations
than if we had used remission as remitted cases in the DisMod 2 modelling, because the cases
continue to be subject to the hazard of incidence. We used incidence of moderate hearing loss as
‘mortality’ in mild hearing loss (35–44 dB) and we used incidence of mild hearing loss (35–44 dB)
as ‘mortality’ in mild hearing loss (25–34 dB). Given the prevalence data by level of severity and
age, and assuming that all cases progress from the mildest to the most severe category, it seems
reasonable to assume that progression to the next severity level occurs, on average, at five-year
intervals between mild (25–34 dB) and mild (35–44 dB), and at 10-year intervals from mild 
(35–44 dB) to moderate and from moderate to severe. 

From the cross-sectional data on prevalence, it is not possible to estimate these progression times
exactly. However, to be consistent with other disease models where subsequent severity levels for
the same health state are discounted back to first incidence, we applied a 25-year lag for severe
hearing loss, a 15-year lag for moderate loss and a five-year lag for mild loss (35–44 dB)
categories. We subtracted the proportion of prevalent cases attributable to congenital and other
hearing loss in children, because these other conditions account for this disability.

Our incidence estimates for vision loss are based on the results of the Melbourne Visual
Impairment Project (MVIP), which assessed visual acuity and prevalence by cause of visual
impairment in a sample representative of Victoria (Weih et al., 2000). We derived incident cases
using DisMod 2 and apportioned these to uncorrected refractive errors, glaucoma, cataract,
macular degeneration and a ‘rest’ category. We then determined the proportion of glaucoma- and
cataract-related vision loss attributable to diabetes from relative risks from the Blue Mountain Eye
Study (Mitchell et al., 1997), and only non-diabetes related vision loss is included in the YLD 



estimates for these categories. We used Dutch disability weights for all categories, except
the mildest, for which we used half the Dutch value to be consistent with the weight for mild 
vision loss.

For vision loss, the age distribution of incidence rates for the moderate and severe categories 
allow for only relatively short progression times, possibly because some forms of uncorrectable
vision loss progress fairly rapidly (for example, cataracts). The total YLD is not significantly altered
by the absence of these progression times, so we omitted them from our model. 

For both hearing and vision loss, we used Dutch weights for each stage, but the weight for mild
hearing loss was halved to 0.02 to be consistent with the weight for mild vision loss. 

3.10 Cardiovascular disease 
This group includes all diseases classified in the ICD-10 as circulatory diseases except hypertensive
renal disease (which we classified as part of the genitourinary disease group) and chronic
pulmonary heart disease (which we included in the chronic respiratory diseases group). In general,
the models for ischaemic heart disease, stroke and peripheral vascular disease rely on hospital
data, with incidence and duration derived from DisMod 2 using relevant data from the literature.
The other cardiovascular diseases are mainly characterised by heart failure, for which we used UK
incidence data in the absence of Australian data.

3.10.1 Ischaemic heart disease 

Our model for ischaemic heart disease (IHD) assumed the starting point for this condition is either
hospitalised angina pectoris (AP) or an acute myocardial infarction (AMI). We modelled AP as
recurring symptoms over the rest of the person’s life, with possible remission due to surgical
treatment. We assumed AMI results in death, heart failure, new or continuing AP, or recovery with
no residual disability. We modelled AP pre- and post-myocardial infarct together. We derived the
incidence of non-fatal AMI from hospital data. 

Our estimates for AP are based on modelling in DisMod 2, with the incidence estimated from the
linked VAED and remission estimated from the number of revascularisation procedures
(percutaneous transluminal coronary angioplasty (PTCA) and coronary artery bypass grafting
(CABG)) by June 2002 in those with AP between July and December 2000, who had no history of
IHD in the previous four years, assuming a relative risk of mortality similar to that for all IHD cases.
The incidence of AMI was obtained from DisMod 2 using AMI data from the VAED in 2001.
Mortality is particularly elevated in the first four weeks following AMI, so we modelled 28-day
survivors in DisMod 2. The average case fatality rate (CFR) from the MONICA studies in Perth and
Newcastle was 35 per cent in the first seven days and 40 per cent in 28 days (Hobbs et al., 1991).
Given that the average length of hospital stay for an AMI is about a week, we adjusted the VAED
incidence figures for AMI (not angina) by (1 – 0.4)/(1 – 0.35), to account for those who die
between one and four weeks following AMI. 

For the relative risk of mortality, we used information from the Danish MONICA study 
(Bronnum-Hansen et al., 2001), which reported mortality by cause following the first ever AMI. The
SMRs calculated over the period 1990 to October 1997 are specified by 30–59 and 60–74 age
groups at the time of the first ever AMI, and in each of the two age groups by 0–1, 1–5, 5–10 and
10–15 years after AMI. From Kirchhoff and colleagues, we could calculate the mean age at the
start of follow-up in the two age categories (Kirchhoff et al., 1999). Recruitment of cases was from
1982 to 1991. Next, we applied half of the trends observed over the period 1979–2000 in Victoria
to the excess proportion of the relative risk (that is, RR – 1) for the estimated six-year lag between
the MONICA observation and our baseline year (2001), because the other half of the declining 
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trend reflects change in the CFR rather than incidence (Unal, Critchley & Capewell, 2004). The
relative risks were then entered into a DisMod 2 model with other inputs: the population incidence 
of first ever AMI; no remission; and an assumption of 2 per cent trend on the CFR and 2 per cent
trend on incidence. (DisMod 2 does not allow age-specific trends). The critical output from DisMod 2
is post-28 day CFR.

3.10.2 Heart diseases resulting in heart failure
We employed DisMod 2 to determine the incidence of heart failure by adjusting the incidence of heart
failure as reported in the literature (Cowie et al., 1999), to obtain a prevalence that is consistent with
that reported by Davies and colleagues from the same study population (Davies et al., 2001). We
assumed a remission of zero and a case fatality rate of 0.07, derived from trends in the CFR between
1981 and 1991(Senni et al., 1999) . We then identified the underlying causes for all heart failure cases—
rheumatic heart disease, hypertensive heart disease, IHD, pulmonary heart disease, inflammatory
heart disease, non-rheumatic valvular heart disease—in the VAED linked dataset between 1996 and
2002, if any of these conditions were mentioned as a cause in the six years of hospital admission
data. A significant number of heart failure cases appeared to have no, or only an ill-defined, underlying
cause. We then adjusted the proportions, by age and sex, of all underlying causes downwards so they
added up to 100 per cent to account for cases with more than one underlying cause identified. We
used the duration, together with incidence and prevalence estimates initially obtained from the heart
failure DisMod 2 model, multiplied by the proportion of heart failure cases for each of the above six
underlying causes, to calculate the YLD for each of these conditions (except pulmonary heart disease).

3.10.3 Stroke 
We modelled stroke in terms of the following health states: a short period of disability for those who
die in the first 28 days; survival beyond 28 days with no permanent impairment at one year after onset;
and survival beyond 28 days with permanent impairment. 

We obtained the incidence of first ever non-fatal stroke from the NEMESIS study (Thrift et al., 2000)
and adjusted the incidence rate downwards, based on the assumption that half the decline in the
annual Victorian stroke mortality rate between 1997 and 2000 is due to a decline in incidence rate.
Next, we subtracted a proportion of cases that die, using a 28-day case fatality rate from NEMESIS
(Thrift et al., 2000). 

Bronnum-Hansen and colleagues reported mortality by cause following first ever stroke from the
Danish MONICA study (Bronnum-Hansen, Davidsen & Thorvaldsen, 2001). The SMRs calculated over
the period 1982 to October 1997 are specified by the age groups 25–69 years and 70+ years at the
time of the first ever stroke, and in each of the two age groups by 1–5, 5–10 and 10–15 years after
stroke. From Thorvaldsen and colleagues, we could calculate the mean age at the start of follow-up in
the two age categories (Thorvaldsen et al., 1999). Recruitment of cases was from 1982 to 1991. Next,
we applied half of the trends observed over the period 1979–2000 in Victoria to the excess proportion
of the relative risk (that is, RR – 1) for the six-year lag between the MONICA observation and our
baseline year (2001). We used these data in DisMod 2, assuming no remission, to estimate the
duration of disability with permanent impairment.

Men are more likely to make a complete recovery from stroke (50 per cent) than are women 
(37 per cent) (Bonita, Solomon & Broad, 1997). Among stroke survivors, more women are dependent
(27 per cent) than men (16 per cent) on others for self-care. We used the age- and sex-specific figures
from Bonita and colleagues for those with no or incomplete recovery, to estimate the proportion of
28-day survivors who go on to have permanent disability (Bonita, Solomon & Broad, 1997). We gave
the remainder disability for half a year on average. We calculated an average disability weight for the
permanently impaired survivors as the prevalence-weighted sum of the three disability weights for
mild, moderate and severe impairments.



3.10.4 Other cardiovascular diseases 

For aortic aneurysm, we assumed the hospitalisation rate reflects incidence. For peripheral vascular
disease, we assumed the hospitalisation rate reflects prevalence among those aged 65 years and over
but, to be consistent with findings from the Survey of Disability, Ageing and Carers (ABS, 1999a), only
half the prevalence rate at younger ages. We derived incidence from DisMod 2, assuming a relative risk
of 2.0 and a remission rate of 0.1, which approximates the number of surgical interventions as a
proportion of total prevalent cases.

For aortic aneurysm, we assumed a one-month period of disability during treatment and no residual
disability for those who survive treatment. Without a disability weight for this health state, we used the
derived weight for early laparotomy (0.349 for EQ-5D+ health state 222211). For peripheral vascular
disease, we used derived weights of 0.243 and 0.257 for men and women respectively, based on
severity distributions from the Survey of Disability, Ageing and Carers (ABS, 1999a), with adjustments
for comorbidity at older ages. Weights for amputations are from the GBD study.

3.11 Chronic respiratory diseases

3.11.1 Chronic obstructive pulmonary disease 
Our estimates for chronic obstructive pulmonary disease (COPD) are derived from the Busselton Study
1994–95, which is the most recent Australian study with spirometry measurements. While this study
sample comprises a selected rural population in Western Australia, we assumed the age-specific
prevalence figures approximate community prevalence. We used DisMod 2 to estimate incidence from
prevalent cases with FEV1 less than 70 per cent of that predicted  (excluding those with a doctor
diagnosis of asthma), assuming no remission and the relative risk of dying calculated from death rates
attributed to smoking (see the section on risk factors). We modelled this condition as progressive, with
three categories of severity based on self-reported levels of dyspnoea (mild—present while walking up 
a small hill; moderate—present while walking with other people of the same age on level ground;
severe—present when walking on level ground at own pace), and assumed the severity distribution of
prevalent cases approximates the average time spent at each level of severity. We used the Dutch
weights for mild-moderate and severe COPD (0.17 and 0.53).

3.11.2 Asthma
We define asthma as a positive airway hyper-responsiveness test (AHT) in addition to a recent wheeze
(that is, in the previous 12 months), assuming that these criteria may underestimate the ‘true’
prevalence of asthma but that relying on self-reported wheeze only would probably give grossly
overestimated figures (Toelle et al., 1992, Van Asperen, 1995). Our prevalence estimates are based on
reports in the literature (Bauman et al., 1992a, Peat et al., 1992, Peat et al., 1994, Peat et al., 1995,
Toelle et al., 2004). The cited studies consistently showed that self-reported asthma prevalence is 
two-to-three times higher than prevalence estimates based on an AHT. The estimated 2001 asthma
prevalence is 12.3 per cent in boys and 8.8 per cent in girls, based on an average of three studies
conducted in 1992 and 2002 (Peat et al., 1994, Peat et al., 1995, Toelle et al., 2004) and a male:female
ratio of 1.4:1 for children (Gergen, Mullally & Evans, 1998). In children aged 1–2 years, asthma
prevalence was estimated to be 5.75 per cent, based on a report of ‘wheeze’ in the literature (Martinez
et al., 1995) and assuming that 42 per cent of those with a wheeze have asthma, based on studies
where both wheeze and AHT were measured (Peat et al., 1994, Peat et al., 1995, Toelle et al., 2004). 
In adults, prevalence was estimated to be 5 per cent in men and 7.5 per cent in women, based on an
annual increase in prevalence of 0.08 per cent observed between 1981 (Woolcock et al., 1987) and
1990–2001 (Bauman et al., 1992a, Peat et al., 1992, Peat et al., 1994, Peat et al., 1995); a male:female
ratio of 1:1.5 (DHS, 2002b); and a 10 per cent discounting factor. 
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As anticipated, the estimated 2001 asthma prevalence is higher than the estimated prevalence for the
Burden of Disease Study 1996 figures. We derived incidence estimates from DisMod 2, assuming
remission rates from a follow-up study in the United States (Bronnimann & Burrows, 1986). The few
follow-up studies conducted in Australia on remission from asthma are consistent with the US report
(Bronnimann & Burrows, 1986), but the US study gives an age pattern, so we decided to continue to
use these remission rates in our calculations. From findings reported by Bauman and colleagues, we
calculated that asthmatics are symptomatic 12 per cent of the time on average (Bauman et al., 1992b). 

Rather than use the Dutch weight for this health state (0.36), which we consider to be a more severe
health state than average for symptomatic asthmatics in the population, we used a derived weight of
0.229 based on the severity distributions found in the 1998 Australian Bureau of Statistics Survey of
Disability, Ageing and Carers (ABS, 1999a) and the multiplicative regression model of EQ-5D+ health
states. The remainder of the time we assumed is spent in a state equivalent to the Dutch weight for
asthma controlled by treatment (0.03). This results in a combined disability weight of 0.054. We
modelled expected comorbidity between asthma and other conditions by modifying these weights
using the method described in the section on adjustments for comorbidity.

3.12 Digestive system diseases 

3.12.1 Peptic ulcer disease 

Without population data for this condition, we used 1999–2000 BEACH data to estimate new cases 
of peptic ulcer disease visiting a general practitioner and assumed these data represent all incident
cases. We assumed 83 per cent have Helicobacter pylori eradication therapy, which has a cure rate 
of 90 per cent (Mollison, Jamrozik & Plant, 1999). We modelled those who are cured using eradication
therapy as being symptomatic for one month, with no residual disability. And we assumed that the
remainder of those who are treated but not cured (including those receiving alternative treatments)
receive relief from their treatment but remain with the condition for the duration that the GBD study
noted for established market economies. We assumed untreated cases to be symptomatic for the
same period. Given the implausibility of the annualised Dutch weight for peptic ulcer disease, we used
derived weights from the Dutch study for both its symptomatic and treated states.

3.12.2 Cirrhosis of the liver

We examined VAED linked data from 1998 to 2004 and found an alcohol-related code in 38 per cent
of hospital admissions for cirrhosis during the same or other hospitalisations. We also observed that
in those with non-alcoholic cirrhosis and a diagnosis of chronic viral hepatitis, the proportions with
mention of hepatitis C or hepatitis B during any admission were 70 per cent and 30 per cent
respectively. We assumed that 5 per cent of all cirrhosis is due to causes other than alcoholism or
viral hepatitis.

Australia has an estimated ~6,500 current cases of cirrhosis due to hepatitis C (Law et al., 2003). 
We assumed that 1,625 (25 per cent) of these cases are in Victoria. We then used the proportions
obtained from analysis of the VAED linked dataset, together with the age and sex distribution, for the
various causes of cirrhosis derived from the VAED data to estimate the prevalence of alcoholic
cirrhosis, cirrhosis due to hepatitis (B and C) and cirrhosis due to causes other than viral hepatitis.
Assuming a CFR of 0.06, based on survival estimates of the Australian National Council on AIDS,
Hepatitis C and Related Diseases (ANCAHRD, 1998) and no remission (only 25 liver transplants were
performed in 2001 in Victoria), we used DisMod 2 to derive incidence and duration for the alcoholic
and ‘other’ causes of cirrhosis. (The YLDs due to cirrhosis associated with hepatitis B and C were
added to the YLDs from hepatitis B and C respectively). We used the same disability weights as for
hepatitis-related cirrhosis (see the section on hepatitis).

www.fmrc.org.au/beach.htm


3.12.3 Inflammatory bowel disease 

We based our incidence estimates for Crohn’s disease and ulcerative colitis on selected
international community studies and Australian hospital-based studies. We assumed 
hospital-based studies underestimate incidence and thus took the lower end of the
international findings. We used DisMod 2 to derive durations, assuming no remission
(Hendrikson, Kreiner & Binder, 1985) and a small (1.1) relative risk of dying (Ekborm et al.,
1992, Persson et al., 1996). Dutch weights were used for inflammatory bowel disease,
assuming 20 per cent of time with active exacerbation and the remainder in ‘remission’
(Hendrikson, Kreiner & Binder, 1985, Stonnington et al., 1987, Griffiths, 1995).

For inflammatory bowel disease, vascular insufficiency of the intestine, diverticulitis and intestinal
obstruction, we assumed a proportion of cases have more complicated surgery involving the
creation of a stoma (a surgical opening onto the skin of the abdomen for excretion of faeces)
which can be either permanent or temporary. To model this health state, we followed, for four
years, people who were recorded in the VAED linked dataset as having received a stoma, to
determine numbers of closures and average time to closure. We assumed unclosed stomas after
this period remain open indefinitely. Without a weight for this condition, we used a derived weight.

3.12.4 Other diseases of the digestive system

Our incidence estimates for appendicitis, intestinal obstruction, gall bladder and bile duct disease,
pancreatitis and vascular insufficiency of the intestine are taken directly from the numbers of
people with a relevant hospital procedure or diagnosis. Except for appendicitis, these conditions
were not considered in either the GBD or Dutch studies. We adopted a two-week duration for
appendicitis and a three-week duration for gall bladder and bile duct disease, intestinal
obstruction, vascular insufficiency and pancreatitis. For each of these conditions, we assumed the
GBD weight for appendicitis. For gall bladder and bile duct disease, we used cholecystectomies
and/or bile duct incisions but ignored people admitted with un-operated cholelithiasis, assuming
that these people are largely asymptomatic.

3.13 Genitourinary diseases 

3.13.1 Nephritis and nephrosis (nephropathy) 

Our incidence estimates for dialysis and transplant patients are based on the Australian and 
New Zealand Dialysis and Transplant Register (ANZDATA) (McDonald & Russ, 2002), from which 
we derived durations for both categories of patients using DisMod 2. For dialysis patients, we 
used case fatality rates to match observed deaths and remission through transplant, and applied
the Dutch weight for diabetic nephropathy (0.290). For the first six months post transplant, we
assumed a health state equivalent to the Dutch weight for diabetic nephropathy (0.290). For the
remaining period with the transplant, we used a weight of 0.11, which is equivalent to both the
GBD weight for treated renal failure and the Dutch weight for ‘uncertain prognosis’. We derived
untreated end stage renal failure from the difference between dialysis or transplant deaths and
total renal deaths, to which we applied an average duration of one year before death at the GBD
weight for untreated renal failure (0.104). Based on data for the whole of Australia on underlying
renal disease distribution, we attributed the YLD from diabetic nephropathy, analgesic
nephropathy, congenital dysplasia and polycystic kidney disease to these conditions and retained
only those cases with primary renal disease under genitourinary diseases.
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3.13.2 Benign prostatic hypertrophy

Our estimates of benign prostatic hypertrophy (BPH) are based on hospital data, which we
adjusted upwards to account for the proportion of cases that receive medical rather than surgical
treatment. Following expert local advice, we assumed half the total number of men with BPH
receive surgical treatment, a proportion of whom experience complications or continuing
symptoms following surgery (1 per cent with lifelong incontinence at a derived weight of 0.204,
15 per cent with lifelong impotence at the GBD weight of 0.195, and 5 per cent with urethral
stricture for four weeks at the GBD weight of 0.151). Of those opting for medical treatment, we
assumed 70 per cent use alpha-blocker drugs, half of whom are cured and the other half then try
surgery. We assumed none of those receiving drugs other than alpha-blockers are cured. We
applied the GBD weight for symptomatic BPH to each of these intervention pathways, assuming
the following durations: one and a half years for surgery, one year for successful medical
treatment, two years for unsuccessful medical treatment then surgery, and a life time for
unsuccessful medical treatment but no surgery.

3.13.3 Incontinence

We derived age- and sex-specific incidence rates of incontinence from DisMod 2 using prevalence
figures reported in a review of the Australian literature (Lea, 1993) and the results of the Australian
Longitudinal Study on Women’s Health. We assumed a number of diseases and injuries are
associated with this condition (most of which are more prevalent at older ages) and that the
underlying causes are multi-factorial and interrelated. Based on a multivariate analysis (Chiarelli,
Brown & McElduff, 1999), we assumed that all disability from incontinence among younger men
and younger and middle aged women belongs under this category, but that half that experienced
by middle aged and older men and older women is already captured under other conditions either
explicitly (for example, as a sequela for BPH among men) or implicitly as part of the overall
weightings for these conditions (for example, under severe stroke). For unaccounted incontinence,
we applied an average of the GBD weight for moderate incontinence and the derived weight for
BPH-related severe incontinence using severity distributions from the Australian Bureau of
Statistics Survey of Disability, Ageing and Carers (ANS, 1999a).

3.13.4 Infertility 

Our estimates of infertility are based on a 1998 population survey of infertility, surgical sterility and
associated reproductive disability in Perth, Western Australia (Webb & Holman, 1992). This survey
indicated that of the 3.5 per cent of couples with current infertility (non-surgical), 68 per cent have 
an associated reproductive disability defined in terms of the couple being unable to achieve a desired
level of reproductive function. From a review of patients at an Adelaide infertility clinic indicating that
83 per cent of couples with current reproductive disability seek assisted reproductive technologies
(ART), and that 30 per cent of these couples achieve a pregnancy within two years (Weiss et al.,
1992), we derived a net prevalence of 1.07 and 0.64 per cent for short-term reproductive disability in
men and women respectively, and 0.70 and 0.42 per cent for long-term reproductive disability. For
short-term cases, we assumed a duration of two years. For long-term cases, we derived incidence
and duration from DisMod 2, assuming non-zero remission rates from age 30 years to account for
the declining prevalence of reproductive disability (reflecting adoptions and changes in reproductive
goals). For women, we subtracted from the total number of long-term incident cases the estimated
incidence of infertility as a sequela to pelvic inflammatory disease (the disability of which is
calculated under chlamydia, maternal sepsis and abortion). We determined the duration of long-term
infertility by subtracting the age at onset estimated in DisMod 2 from 45 years. We used GBD weights
for both short- and long-term reproductive disability.

www.newcastle.edu.au/centre/wha/surveys.html
www.newcastle.edu.au/centre/wha/surveys.html


3.13.5 Other genitourinary diseases

For this residual category, we assumed the application of a simple YLD:YLL ratio of 1 across the age
groups is sufficient to capture the morbidity from other genitourinary diseases in males. This
method, however, does not capture the significant burden experienced by females, particularly at
younger ages. We thus developed separate models for menstrual disorders and hysterectomies for
menorrhagia, genital prolapse and endometriosis. We based our estimates for menstrual disorders
on women with self-reported menstrual problems in the two weeks prior to interview in the 1995
National Health Survey (ABS, 1996a). We assumed these women have problems for one week in
four throughout the year and that the incidence of episodes is double the reported two-week
prevalence. We applied an average derived weight of 0.0325, assuming that half the women have
moderate pain (0.056) and the other half have no or mild pain (0.009).

We modelled disability from hysterectomies for menorrhagia, genital prolapse and endometriosis in
terms of disability from both the procedure and the resulting infertility. We derived the number of
procedures from hospital data, and we assumed a two-week duration at the derived weight for
laparotomy of 0.349. Following the findings of a survey of surgical sterility in Perth (Webb & Holman,
1992), we assumed the majority of women who undergo a hysterectomy have completed their
reproductive objectives, and that infertility leads to disability in 3.3 per cent of cases of
endometriosis. We applied the relevant GBD weight to this health state.

3.14 Musculoskeletal diseases
Musculoskeletal diseases are highly prevalent in the population, especially according to self-reports.
The fair to good test-retest reliability of self-reported musculoskeletal diseases and the consistent
correlation with pain make self-reports a useful tool to measure musculoskeletal conditions in
health surveys. These self-reports, however, cannot be used for case definition in epidemiological
studies. Although the absolute prevalence of most musculoskeletal diseases differs substantially
across studies, and the self-reporting surveys show the highest prevalence, the pattern of
prevalence in men and women is often similar. A higher prevalence of herniated disc of the back
and gout is found in men, whereas the prevalence of most other musculoskeletal diseases is higher
among females than among men (Picavet & Hazes, 2003).

3.14.1 Rheumatoid arthritis 

Given the small numbers in Australian studies on rheumatoid arthritis, along with problems with
proper incidence and remission measurement, we based our incidence estimates for this condition
on the international literature. For juvenile chronic arthritis, we used findings from a population
study during 1984–88 in south-western Sweden (Gare & Fasth, 1992). For adults, we used results
from a register of diagnosed patients in Oslo, Norway (Uhlig et al., 1998). We derived durations
from DisMod 2, assuming a relative risk of mortality of 1.6 at age 15 years and above (Pincus,
Brooks & Callahan, 1994) (with no increased risk for children) and a remission rate of 0.04 (Prevoo
et al., 1996). The latter rate indicates that drug treatment may slow the disease process, but that
few patients go into lasting remission (Brooks & March, 1995). Because progression through the
three stages of rheumatoid arthritis described by the Dutch weights is relatively rapid, we did not
model this condition as progressive. Rather, we applied an average of the Dutch weights using
severity distributions for American adults (Hakala, Nieminen & Koivisto, 1994) and Swedish
children (Gare & Fasth, 1992).
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3.14.2 Osteoarthritis

While there are a few Australian population-based studies on self-reported osteoarthritis (Jones et
al., 1995, March et al., 1998), we chose to base our estimates for this condition on reported findings
of radiographic osteoarthritis (grade 2 and above) by affected joint, age and sex from a large scale
study in Massachusetts (Oliveria et al., 1995). We modelled hip and knee osteoarthritis only, given
the high correlation between osteoarthritis of the hip, hand and fingers (Spector et al., 1997). We
used DisMod 2 to derive average durations, assuming a slightly increased risk of mortality (RR = 1.1)
and the observed remission rate from joint replacement surgery. Because osteoarthritis is a
relatively slow progressive disease, with few patients showing symptomatic progression over an 
11-year period (Ahern & Smith, 1997), we applied an average of the relevant Dutch weights,
assuming a severity distribution based on Kellgren-Laurence grades 2, and 3–4 from the
Framingham study (Guccione, Felson & Anderson, 1990). We used the weight adjustment method 
to account for the likelihood of comorbidity between osteoarthritis at older ages and other high
prevalence conditions.

3.14.3 Back pain 

Our estimates for this condition are based on self-reported prevalence of back pain during the 
two weeks prior to interview in the 1995 National Health Survey (ABS, 1996a). The Dutch weight
for this condition (0.06) applies to an average health state involving moderate limitations in
walking about and undertaking usual activities, as well as moderate pain. Because large numbers
of people reporting back problems report no limitations on the SF-36, we took only those cases
reporting at least moderate pain, and moderate or greater limitations in walking about or
undertaking usual activities. We assumed an average duration of four days for painful and limiting
back pain. We obtained annual incidence from two-week prevalence data by subtracting the
estimated cases of a slipped disc in two weeks, and multiplying by 365/17, because an incident
case in the three days prior to the two-week survey period will also be reported as a recent
health condition.

3.14.4 Slipped disc 

Our estimates for slipped discs are based on numbers of intervertebral disc procedures occurring
in hospital. We assumed only 7.5 per cent of incident cases of disc displacement receive surgery
(Deyo, Loeser & Bigos, 1990), and derived total annual episodes from this proportion. We assumed
an episode of discomfort lasts four weeks on average. For those who receive surgery, we took the
median time of 224 days reported in the literature for the time from the onset of symptoms to
recovery (Rasmussen, 1996). Without weights for both these health states, we used the Dutch
weight for low back pain (0.06). Based on a five-year follow-up study (Kurth et al., 1996), we
modelled 14 per cent of operated cases as going on to experience long-term chronic pain, which
we assumed to have both physiological and psychological dimensions equivalent to a derived
weight of 0.125 (50 per cent of time at EQ-5D+ state 111221).

3.14.5 Occupational overuse syndrome 

Occupational overuse syndrome (formerly known as repetitive strain injury, or RSI) is a contentious
condition with considerable disagreement within the literature about its aetiology and
pathophysiology (Byrne, 1992, Cohen et al., 1992, Helme, LeVasseur & Gibson, 1992). Workers
compensation claims data are a source of information on incidence, although the resulting
estimates would clearly be influenced by access to compensation and recent changes in policy
regarding compensation awards for this condition. Our model, therefore, relied on self-reported 



prevalence data on ‘repetitive strain injury’ from the 1993 Australian Bureau of Statistics Survey 
of Disability, Ageing and Carers (ABS, 1993), from which we derived incidence figures using
DisMod 2, assuming an average duration of three years and no mortality. Without Dutch or GBD
weights for this condition, we used sex-specific derived weights to account for all males in the
1993 survey having a mild or no handicap, 26 per cent of females having a moderate handicap 
and 17 per cent of females having a severe/profound handicap.

3.14.6 Other musculoskeletal disorders

Given that 49 per cent of deaths from musculoskeletal disorders do not fall within the above
categories, we assumed a concomitant level of the disability for those who do not die of these
conditions. Without information allowing a more detailed analysis of this burden, we defined 
an ‘other’ category comprising both prevalent minor conditions and more serious diseases 
(for example, joint derangement and disorders, osteopathies, chondropathies and other bone
disorders, connective tissue diseases such as systemic lupus erythematosus, and soft tissue
problems such as rheumatism, ganglions, bunions, bursitis, cramps, tenosynovitis and tennis
elbow). We based our estimates for these conditions on the prevalence of recent or chronic
‘other musculoskeletal disorders’ with less than good health as reported in the 1995 National
Health Survey (ABS, 1996a). Based on figures from the Survey of Disability, Ageing and Carers
(ABS, 1999a), we assumed a proportion of prevalent cases are reporting on musculoskeletal
sequelae of other diseases or injuries, which we accounted for by adjusting overall prevalence
figures downwards by 50 per cent.

For recent non-chronic cases, we assumed the same duration and weight as for low back pain. 
For chronic cases, we derived incidence rates and durations from DisMod 2, assuming the same
mortality and remission rates as for osteoarthritis. We took the proportion reporting symptoms in
the two weeks prior to interview as an approximation of the proportion of time spent symptomatic,
and we assumed symptomatic chronic cases experience a health state equivalent to the weight for
low back pain. We made no adjustments for comorbidity.

3.15 Congenital anomalies
We based our estimates for congenital anomalies on those reported to the Victorian Perinatal Data
Collection Unit for 2001. We assumed around 25 per cent of infants with serious malformations
have multiple malformations involving more than one system. To avoid double counting these
infants, we calculated disability for only the most ‘severe’ malformation. The hierarchy we adopted,
in descending order of severity, is as follows: Down syndrome or other chromosomal abnormalities;
spina bifida; congenital heart disease; digestive system malformations; other urogenital system
malformations; cleft lip or palate; and other digestive malformations.

3.15.1 Congenital heart disease 

We modelled live-born infants with congenital heart malformations (excluding those with atrial or
ventricular septal defects) as having reduced life expectancy as reported in the literature (Miyamura,
Eguchi & Asano, 1993, Nollert et al., 1997a, Nollert et al., 1997b). We derived the incidence of
surgically treated septal defects, Fallot’s tetralogy or transposition of great arteries, and pulmonary
stenosis from hospital data. For each of these conditions, we assumed lifelong underlying disability
starting at birth, using the relevant Dutch weights and a one-year period prior to operation with
symptoms equivalent to the Dutch weight for moderate heart failure (0.35). The YLD is discounted
back to birth. We assumed non-operated cases of septal defect resolve spontaneously and have no
associated disability. Following expert advice, we assumed 50 per cent of ‘other’ congenital heart
malformations are complex but not curatively operable and reduce life expectancy to half that of those
with surgically treatable conditions.
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3.15.2 Digestive system malformations 

Digestive system malformations for which we calculated the YLD include anorectal atresia,
oesophageal atresia and an ‘other’ category. For live-born infants with either of the first two
conditions, we assumed 26 weeks of disability from birth at the GBD weight for anorectal atresia.
After this period, we assumed a proportion have lifelong problems (15 per cent and 10 per cent for
anorectal atresia and oesophageal atresia respectively) and shortened life expectancy (by 10 and
five years respectively), as in the Burden of Disease Study 1996. We assumed the EQ-5D+ weight
for health state 111211 applies to both conditions two thirds of the time. For the ‘other’ category,
we assumed no long-term disability, and a one-month period of disability from birth at the GBD
weight for anorectal atresia. 

3.15.3 Genitourinary tract malformations

For genitourinary tract malformations (including cystic kidney disease, obstructive defects of renal
pelvis and ureter, and other urinary tract malformations, but excluding renal agenesis), we assumed 
30 per cent of live births result in chronic lifelong problems, with a life expectancy of 50 years. 
For renal agenesis, we assumed the 51 per cent of live births that die in the neonatal period are
bilateral cases. Those who survive the neonatal period were assumed to be unilateral cases 
(of whom 20 per cent have ongoing problems), with a life expectancy of 70 years. We calculated
the YLD for renal dysplasia and end-stage renal failure due to cystic kidney disease (discounted
back to birth) as a proportion of all renal failure, but attributed this disability to genitourinary 
tract malformations.

3.15.4 Other congenital anomalies 

For spina bifida, we adjusted the average annual number of live births downwards by 37 per cent
to account for neonatal deaths (based on mortality data from the Perinatal Data Collection Unit).
Without Australian birth cohort studies, we took the life expectancy for this condition in
established market economies from the GBD study. We used an average of the Dutch weights
for the various levels of severity associated with this condition, using severity distributions from

the National Perinatal Statistics Unit. For live births with a cleft lip or palate, we assumed all are
treated (Lancaster, Hanafi & Jackson, 1999), with a residual lifelong disability at a level equivalent
to the ‘treated’ GBD weights for these conditions. The YLD estimates for Down syndrome and other
chromosomal anomalies were calculated as described in the section on intellectual disability.

3.16 Skin conditions and oral health 

3.16.1 Eczema and other skin conditions

We modelled the incidence of severe eczema (that is, an episode in the previous 12 months that
disrupts sleep one or more nights per week on average) on prevalence figures in childhood
(Robertson et al., 1998) and on the prevalence in adults of self-reported eczema as a chronic
problem from the 2001 National Health Survey (ABS, 2002). Our estimates for acne and other
diseases of the skin are based on self-reported ‘treated’ prevalence figures from the National
Health Survey but, given that the self-report estimates for eczema are two times higher than
measured prevalence figures, we adjusted these figures downwards by 50 per cent. We derived
incidence and duration estimates from DisMod 2, assuming a remission rate of 0.25 for eczema
and 0.12 for other skin conditions (except for the age groups 15–24 years and 25–34 years, for
which we assumed rates of 0.5 and 0.25 respectively). We used the disability weights developed
for the Burden of Disease Study 1996.



3.16.2 Oral health
In Australia, as in most other industrialised countries, there has been a dramatic decline in caries 
in children and adolescents, with a high caries experience now affecting a minority of the younger
population. This decline in caries activity has been attributed to increases in preventive measures 
such as the widespread use of fluoridated toothpaste, fluoridation of public water supplies (for most
Australian capital cities except Brisbane), the use of fissure sealants, and changing public
awareness. Although the caries experience has not declined markedly in middle-aged to older
adults, management of the disease has improved in this population, with fewer teeth extracted and
a greater number of teeth filled (Baultutis & Morgan, 1998).

The abbreviations DMFT and DMFS describe the prevalence of dental caries in an individual by
calculating the number of decayed (D), missing (M), filled (F)  teeth (T) or surfaces (S). The
maximum value for DMFT is 28 (permanent) teeth. A more detailed index is DMF calculated per
tooth surface: DMFS. The maximum value for DMFS comes to 128 for 28 teeth.

Given that there are no longitudinal studies of caries in children, incidence was estimated 
from DMFT prevalence data. Fitting a linear regression line to the prevalence data for children with
deciduous teeth (children aged 4–8 years) and permanent teeth (children aged 9–15 years) showed
that the slope was 0.25 and 0.23 respectively (Davies, Spencer & Slade, 1997). 

The incidence of episodes of caries in adults was also derived from DMFT prevalence data. Fitting a
linear regression line to the prevalence data by 10-year age groups (from 15–24 years to 55–64 years)
from 1987–88 (Barnard, 1993), 1995–96 (DSRU/AIHW, 1997) and 2001–02 (DSRU/AIHW, 2002)
surveys respectively yielded a slope of 0.27 for the 1987–88 general population data, and 0.25 and
0.24 for the more recent collections of health service data. The similarity in slope across the various
studies can be interpreted as evidence that the incidence of carious elements for young adults and the
middle aged is approximately 0.25. This is in keeping with the estimated annual increment for children.

The Adelaide Dental Study of Nursing Homes was conducted in 1997 to provide comprehensive
information on the prevalence and incidence of oral diseases in those older South Australians who
reside in nursing homes (DSRU/AIHW, 1999). The one-year increment of new carious surfaces
developed was 2.5 for coronal surfaces and 1.0 for root surfaces (AIHW Dental Statistics and
Research Unit, 2002), 3.5 times greater than estimated for the general population in the same age
group. Given the significant proportion of people aged 60+ years who reside in nursing homes, and
the higher caries increment rates observed for residents of nursing homes, the general population
caries increment was suitably adjusted.

Brennan and Spencer reported a duration of 81 weeks for caries (Brennan & Spencer, 2004). 
Data were collected in 2001–02 from a random sample of South Australian dentists using mailed
self-complete questionnaires. Dentists recorded the diagnosis of dental problems and provided
patients with self-complete questionnaires to record the nature, severity and duration of symptoms.
Data were available from 378 dentists (response rate = 60 per cent). The finding of 81 weeks is
considerably longer than the duration of eight to 10 weeks used in the Burden of Disease Study
1996. We used the new estimate of 81 weeks for our calculations here. From EQ-5D+ descriptions
of severity and the regression model on EQ-5D+ descriptions and Dutch disability weights
developed for the Australian Burden of Disease Study (Mathers, Vos & Stevenson, 1999), an average
disability weight of 0.044 was derived (Brennan & Spencer, 2004). This is significantly higher than
the 0.005 used in the Burden of Disease Study 1996 (DHS, 1999a). However, in the regression
model, the disability weight for caries is an outlier, with the regression model predicting a disability
weight value that is 10 times higher than the value from the Dutch panels using the person trade-off
method. We thus adjusted Brennan and Spencer’s disability weight according to the difference
between the Dutch panel estimate and the regression model. The adjusted value of 0.0044 is
comparable to that used in Burden of Disease Study 1996 (DHS, 1999a).
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We modelled the incidence of periodontal disease (pockets of 6 millimetres or more deep) from
the prevalence reported in the 1987–88 National Oral Health Survey of Australia (Barnard, 1993),
a relative risk of mortality of 1, and an average duration of 0.942 years (Brennan & Spencer, 2004),
using DisMod 2. In keeping with the approach used to model caries, we adjusted the disability
weight estimated from the South Australian Burden of Oral Disease Study for periodontal pockets
of 6 millimetres or more deep (0.023) (Brennan & Spencer, 2004) by a factor of 10 (to account for
the lack of sensitivity in the EuroQol regression model for low disability weights), thus resulting in a
adjusted value of 0.0023. 

The prevalence of edentulism has declined from 80 per cent to around 40 per cent for persons
aged 65+ years over the past 15–20 years and is continuing to decline (Sanders et al., 2004). We
used DisMod 2 to estimate the incidence and duration of edentulism in Victoria in 2001, from the
prevalence reported in the literature (Adams et al., 2003), assuming no remission and a relative
risk of mortality of 1. Based on published data (Slade & Spencer, 1994), we assumed that
edentulism is associated with moderate discomfort or pain 25 per cent of the time in 10 per cent
of cases (EQ5D+ 111211 with a disability weight of 0.056)—of whom half also have moderate
anxiety or depression 25 per cent of the time (5 per cent of cases with EQ-5D+ 111221 with a
disability weight of 0.249)—and with moderate discomfort, moderate anxiety or depression,
combined with inability to carry out social roles, 25 per cent of the time in 0.5 per cent of cases
(EQ-5D+ 113221 with a disability weight of 0.388). Using the EQ-5D+ regression model, we arrived
at an average weight of 0.0043 for cases of edentulism.

3.17 Ill-defined conditions
This category includes sudden infant death syndrome (SIDS) and chronic fatigue syndrome (CFS),
for which our understanding of aetiology is incomplete. By definition, SIDS is associated only with
mortality, so all burden associated with this condition is captured in our YLL estimates. 

Our model for CFS assumed this condition is characterised by fatigue lasting more than six months
that interferes with daily life (Wessely, 1995). This is a less restrictive definition than used in the
early studies on CFS. Our estimates of prevalence and severity are based on self-reported CFS as
the ‘main disabling condition’ from the Australian Bureau of Statistics Survey of Disability, Ageing
and Carers (ABS, 1999a), to which we applied an age distribution from a 1989 population study of
inhabitants of the Richmond Valley, New South Wales (Lloyd et al., 1990). We derived incidence
estimates from DisMod 2, assuming no excess mortality and remission rates that give an average
duration of 30 months. Without a weight for this condition, we used derived weights of 0.760 for
severe or profound handicap, 0.449 for moderate handicap and 0.137 for mild handicap or disability
without handicap, in combination with reported levels of severity, as we did for the Burden of
Disease Study 1996 (DHS, 1999a). The compound weights are 0.361 and 0.376 for males and
females respectively.

3.18 Injuries
Our analysis of the morbidity burden from injuries used the method developed for the Burden of
Disease Study 1996, which defined a non-fatal incident injury case as a person with an injury that
is severe enough to warrant hospital treatment but that does not lead to death (DHS, 1999a, b).
This method assumes that injuries treated outside the hospital system do not result in significant
disability. We derived non-fatal incident injuries from linked hospital inpatient data and hospital
emergency departments from the VEMD.



For hospitalisations, we classified incident cases according to a matrix of 14 ‘external cause of
injury’ categories (12 unintentional and two intentional) and 32 ‘nature of injury’ categories.
Excluded are admissions for the same ICD-10 code within 90 days (on the assumption that these
are re-admissions) and admissions resulting in death. Given that it is not uncommon for multiple
sites of the body to be damaged from a single accident, we estimated disability for only the most
disabling ICD-10 code associated with each incident (using the hierarchy outlined in table 5), on
the assumption that the disability for the other ICD-10 codes is captured in the weight for the more
severe injury. We redistributed ill-defined and minor ICD-10 codes to other nature of injury
categories before applying this hierarchy using the methods described in the GBD study. We
assumed half the hospitalisations coded as ‘amputated finger’ are partial and accordingly adjusted
our incidence estimates for this injury downwards. 

Our estimates for non-admitted emergency department presentations are based on information
from the VEMD hospitals submitting data in 2001. We used the VEMD fields relevant to ‘nature of
injury’ and ‘external cause of injury’. We assumed the age- and sex-specific ratios of VEMD
hospital admissions to all hospital admissions are the same for emergency department
presentations, and used these to extrapolate the statewide incidence of hospital-treated injury. 
For each ‘nature of injury’ category, we assumed all incident cases are treated and, following the
GBD study, that a proportion goes on to experience long-term disability. We used the GBD weights
and durations for these health states with the following minor modifications. The zero weight for,
other dislocations, is inconsistent with the weighting given to, shoulder dislocations, and we used
the weight for dislocated shoulder instead. Without a weight for the proportion of eye injuries with
short-term disability, we used the weights for open wounds. We assumed the discrepancy between
the weights for an amputated arm is the result of a misprint and used the higher weight (0.308 as
opposed to 0.102).

58 Victorian Burden of Disease Study Mortality and morbidity in 2001



4. Results 59

4.1Years of life lost
In 2001, premature mortality is responsible for 168,817 years of life lost (YLLs) in males and 140,654
in females. Cardiovascular disease, cancers and injuries are responsible for two thirds of the total
mortality burden in both males and females (figure 3).

Figure 3 The mortality burden in YLLs by sex and broad disease grouping, Victoria, 2001

Cancers are a more important cause of years of life lost than is cardiovascular disease at all adult ages
below 75 years. In people over 75 years, cardiovascular diseases are responsible for half the number of
years lost. In young adult life, injuries are the main cause of years of life lost. Neonatal conditions
dominate the mortality burden in the age group under 5 years (figure 4).

Figure 4 YLLs by age, sex and broad disease grouping, Victoria, 2001
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Ischaemic heart disease is by far the largest cause of years of life lost in both men and women. 
Stroke is the second cause in women, followed by breast and lung cancers. In men, lung cancer ranks
second, followed by suicide, stroke, and bowel cancer (table 10).

Table 10 Top 20 causes of mortality burden in YLLs by sex, Victoria, 2001

Males YLLs % of Females YLLs % of
total total 
YLLs YLLs

1 Ischaemic heart disease 31,050 18.4 1 Ischaemic heart disease 21,936 15.6

2 Lung cancer 13,079 7.7 2 Stroke 11,582 8.2

3 Suicide 9,313 5.5 3 Breast cancer 9,797 7.0

4 Stroke 9,036 5.4 4 Lung cancer 8,070 5.7

5 Bowel cancer 7,636 4.5 5 Bowel cancer 6,599 4.7

6 Road traffic accidents 6,880 4.1 6 Chronic obstructive 5,310 3.8
pulmonary disease

7 Chronic obstructive 6,758 4.0 7 Diabetes 3,984 2.8
pulmonary disease

8 Prostate cancer 5,614 3.3 8 Alzheimer’s and other 3,862 2.7
dementias

9 Diabetes 4,581 2.7 9 Ovary cancer 3,172 2.3

10 Pancreas cancer 2,920 1.7 10 Suicide 3,091 2.2

11 Brain cancer 2,642 1.6 11 Pancreas cancer 2,613 1.9

12 Lymphoma 2,533 1.5 12 Lymphoma 2,430 1.7

13 Cirrhosis of the liver 2,345 1.4 13 Road traffic accidents 2,426 1.7

14 Oesophagus cancer 2,238 1.3 14 Nephritis and nephrosis 2,395 1.7

15 Stomach cancer 2,226 1.3 15 Brain cancer 2,002 1.4

16 Leukaemia 2,222 1.3 16 Lower respiratory tract 1,993 1.4
infections: pneumonia

17 Alzheimer’s and other 2,160 1.3 17 Leukaemia 1,807 1.3
dementias

18 Nephritis and nephrosis 2,145 1.3 18 Stomach cancer 1,560 1.1

19 Liver cancer 1,881 1.1 19 Hypertensive heart disease 1,436 1.0

20 Heroin or poly-drug use 1,853 1.1 20 Inflammatory heart disease 1,230 0.9
and dependence

The Health Ministers have endorsed seven national health priority areas: asthma, cancer control,
cardiovascular health, diabetes mellitus, injury prevention and control, mental health, arthritis and
musculoskeletal conditions. Five of these (cardiovascular disease, cancer, injuries, diabetes and
mental health) account for 16 of the top 20 conditions in terms of YLLs for males and females.
Appendix tables 3 and 4 present further details of deaths and YLLs by age and sex.
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4.2Years lost due to disability

4.2.1 Incident disability burden in Victoria
In 2001, non-fatal diseases and injuries are responsible for 169,593 years lost as a result of disability
(YLD) in males and 174,078 in females (figure 5), or almost half the total burden of disease and injury
in Victoria. Mental disorders and neurological conditions contribute most to the total non-fatal burden,
accounting for 43 per cent in males and 46 per cent in females. While cardiovascular disease, cancer
and injuries cause about 75 per cent of the total mortality burden, these disease categories account
for only 22 per cent of the total YLDs for males and 18 per cent for females.

Figure 5 The disability burden in YLDs by sex and broad disease grouping, Victoria 2001

Figure 6 Incident YLD rates per 1,000 population by age and broad disease grouping,
Victoria, 2001
The overall per capita burden from non-fatal disease and injury increases with age, with peaks in
childhood and early adulthood (figure 6). Mental disorders are by far the most important cause of
disability for 20–50 year olds and account for the majority of the non-fatal burden in early adulthood,
after which the contribution of this group of conditions decreases. 
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This contrasts with the non-fatal burden attributable to cancer, cardiovascular diseases and vision and
hearing loss, which is small in mid-adulthood but becomes progressively larger at older ages. Chronic
respiratory conditions account for a small but consistent proportion of the total disability burden, with
a peak in childhood due to asthma and a later peak at older ages from chronic obstructive pulmonary
disease. Likewise, the contribution of injuries is small but constant, with minor increases in early
adulthood due to road traffic accidents. 

Depression is the largest single cause of YLDs in both males and females, although this mental
disorder accounts for a greater burden in females than in males (table 11). Dementia is the second
leading cause of YLDs in women, followed by diabetes and asthma. In males, diabetes ranks second,
followed by hearing loss, dementia and asthma. Mental disorders account for seven of the top 20
leading causes of non-fatal burden in males and for five in females.  

Table 11Top 20 causes of disability burden in YLDs by sex, Victoria, 2001

Males YLDs % of Females YLDs % of
total total 
YLDs YLDs

1 Depression 13,896 8.2 1 Depression 17,285 9.9

2 Diabetes 10,733 6.3 2 Alzheimer’s and other 13,785 7.9
dementias

3 Hearing loss 9,082 5.4 3 Diabetes 9,884 5.7

4 Alzheimer’s and other 8,470 5.0 4 Asthma 8,425 4.8
dementias

5 Asthma 6,990 4.1 5 Generalised anxiety 8,382 4.8
disorder

6 Prostate cancer 5,748 3.4 6 Stroke 7,514 4.3

7 Stroke 5,677 3.3 7 Breast cancer 6,385 3.7

8 Chronic obstructive 4,921 2.9 8 Osteoarthritis 5,961 3.4
pulmonary disease

9 Osteoarthritis 4,765 2.8 9 Hearing loss 5,288 3.0

10 Ischaemic heart disease 4,184 2.5 10 Caries 4,190 2.4

11 Caries 4,002 2.4 11 Borderline personality 3,803 2.2
disorder

12 Psychoses 3,950 2.3 12 Ischaemic heart disease 3,621 2.1

13 Generalised anxiety 3,943 2.3 13 Chronic obstructive 3,321 1.9
disorder pulmonary disease

14 Borderline personality 3,530 2.1 14 Psychoses 3,159 1.8
disorder

15 Benign prostatic 3,360 2.0 15 Rheumatoid arthritis 3,093 1.8
hypertrophy

16 Alcohol dependence and 3,045 1.8 16 Social phobia 2,970 1.7
harmful use

17 Social phobia 2,460 1.5 17 Infertility 2,535 1.5

18 Bowel cancer 2,403 1.4 18 Incontinence 2,034 1.2

19 Parkinson disease 2,385 1.4 19 Refraction errors 2,025 1.2

20 Autism 2,196 1.3 20 Parkinson’s disease 1,977 1.1
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4.2.2 Prevalent disability burden in Victoria

Figure 7 illustrates the prevalent non-fatal burden by age in Victoria in 2001, in terms of the major
disease and injury groups described in figure 6. As mentioned, the difference between the approaches
is most apparent for childhood conditions and chronic mental disorders, which peak in incidence in
childhood and early adulthood respectively—hence the disproportionately large number of incident
YLDs at these life stages compared with prevalent YLDs. For the rest of this report and the main
tabulations, we present disability-adjusted life years (DALYs) based on the incident YLD.

Figure 7 Prevalent YLD rates per 1,000 population by age and broad disease grouping,
Victoria, 2001
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4.3 Disability-adjusted life years  

4.3.1 Morbidity and mortality burden in Victoria 
The overall size of the burden of disease and injury in Victoria in 2001 is 338,409 DALYs in males and
314,732 in females (figure 8). The proportions attributable to selected main causes are similar for both
sexes. Cardiovascular diseases and cancer contribute equally, together accounting for 39 per cent of
the total burden. Mental disorders are the next largest contributors, accounting for about 15 per cent
in both sexes. In males, 9 per cent of the total burden is attributable to injuries, which is over twice
that experienced by females (4 per cent). 

Figure 8 The disease and injury burden by sex and broad disease grouping, Victoria, 2001

Per capita total burden from disease and injury increases exponentially with age (figure 9), with peaks
in childhood and early adulthood that are similar to, but smaller than, those observed for the non-fatal
burden. Mental disorders are the most important single group of causes of total disease burden for
15–34 year olds and account for the increase in total burden in early adulthood, after which the
contribution from these disorders decreases at older ages. The contribution from cardiovascular
disease and cancer becomes important from the age of 35 years and increases exponentially
thereafter to over half the total burden in the elderly. 

Ischaemic heart disease is the largest single cause of DALYs in both men and women, accounting 
for about 10.3 per cent and 8.1 per cent of the total burden in Victorian males and females respectively
in 2001 (table 12). Stroke, dementia, depression and breast cancer are next four leading causes of
DALYs in women. In men, diabetes, stroke, lung cancer and depression make up the next top four
causes of DALYs.

Figure 9 DALYs (rates and numbers) by age and broad disease grouping, Victoria, 2001
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Table 12Top 20 causes of burden of disease in DALYs by sex, Victoria, 2001

Males DALYs % of Females DALYs % of
total total 

DALYs DALYs

1 Ischaemic heart disease 35,233 10.4 1 Ischaemic heart disease 25,557 8.1

2 Diabetes 15,315 4.5 2 Stroke 19,096 6.1

3 Stroke 14,713 4.3 3 Alzheimer’s and other 17,647 5.6
dementias

4 Lung cancer 14,240 4.2 4 Depression 17,346 5.5

5 Depression 13,927 4.1 5 Breast cancer 16,182 5.1

6 Chronic obstructive 11,680 3.5 6 Diabetes 13,868 4.4
pulmonary disease

7 Prostate cancer 11,362 3.4 7 Asthma 9,106 2.9

8 Alzheimer’s and other 10,629 3.1 8 Lung cancer 8,824 2.8
dementias

9 Bowel cancer 10,039 3.0 9 Chronic obstructive 8,631 2.7
pulmonary disease

10 Suicide 9,346 2.8 10 Bowel cancer 8,489 2.7

11 Hearing loss 9,082 2.7 11 Generalised anxiety disorder 8,382 2.7

12 Road traffic accidents 8,329 2.5 12 Osteoarthritis 6,036 1.9

13 Asthma 7,748 2.3 13 Hearing loss 5,288 1.7

14 Osteoarthritis 4,847 1.4 14 Caries 4,190 1.3

15 Psychoses 4,040 1.2 15 Borderline personality 3,803 1.2
disorder

16 Caries 4,002 1.2 16 Ovary cancer 3,626 1.2

17 Generalised anxiety disorder 3,943 1.2 17 Rheumatoid arthritis 3,443 1.1

18 Alcohol dependence and 3,691 1.1 18 Psychoses 3,256 1.0
harmful use

19 Heroin or poly-drug use 3,591 1.1 19 Road traffic accidents 3,174 1.0
and dependence

20 Borderline personality 3,530 1.0 20 Suicide 3,129 1.0
disorder



4.3.2 Attributable and aggregated disease burden for selected conditions  
The disease categories used in this study do not entirely capture the contribution of diabetes and
depression to the total burden. This occurs because these conditions, in addition to their direct
sequelae, present an increased risk of other diseases or injuries. This ‘attributable’ burden can be
estimated using similar methods to those used for estimating the burden attributable to risk factors
(that is, by applying attributable fractions). For diabetes, the attributable burden comes from an
increased risk of ischaemic heart disease, stroke and peripheral vascular disease. For depression, the
attributable burden comes from an increased risk of suicide and ischaemic heart disease. In addition,
we recalculated the YLD for depression without the comorbidity correction that is applied in the main
results (table 13, figure 10).

Table 13 Attributable disease burden for selected conditions by sex, Victoria, 2001

DALYs 
Males Females 

Diabetes per se 13,064 11,319

Retinopathy 164 202

Cataract 34 54

Glaucoma 82 51

Diabetic foot 8 6

Amputations 51 17

Renal failure 189 116

Neuropathy 1,723 2,102

Ischaemic heart disease 10,324 7,725

Stroke 2,151 4,560

Attributable burden of diabetes 27,790 26,153

Depression per se 15,778 19,498

Suicide and self-inflicted injury 2,766 1,646

Ischaemic heart disease 947 269

Attributable burden of depression 19,491 21,412

Figure 10 Narrowly defined and attributable burden for depression and diabetes by sex,
Victoria, 2001
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Certain other conditions such as vision disorders, intellectual disability and renal failure have
multiple underlying causes, and their ‘aggregated’ burden is considerable (which may not be
apparent). The aggregated vision disorder burden comes from retinopathy, glaucoma, cataract,
refraction errors, age-related macular degeneration and other causes of vision loss. For renal failure,
the aggregated burden comes from diabetic nephropathy, analgesic nephropathy, and congenital
conditions (dysplasia, polycystic kidneys). For intellectual disability, apart from congenital conditions
(for example, Down syndrome), epilepsy, autism, infection, injury, brain neoplasia, and cerebral palsy
also contribute YLDs (table 14).

Table 14 Aggregated disease burden for selected conditions by sex, Victoria, 2001

DALYs 

Males Females 

Retinopathy 164 202

Glaucoma 585 834

Cataract 184 335

Refraction errors 1,451 2,025

Age-related macular degeneration 1,095 1,967

Other causes of vision loss 1,326 1,718

Aggregated vision disorders 4,805 7,081

Chromosomal (excluding Down Syndrome) 961 713

Down syndrome 786 919

CNS defects 487 293

Other congenital conditions 1,351 397

Birth trauma 337 197

Low birth weight 316 186

Other perinatal conditions 13 8

Injury 72 30

Infection 144 60

Brain tumour 91 37

Other postnatal conditions 18 8

Epilepsy 250 129

Autism 721 81

Cerebral palsy 240 358

Aggregated intellectual disability 5,787 3,414

Nephritis and nephrosis per se 2,582 2,678

Nephropathy - Type 1 diabetes 47 29

Nephropathy - Type 2 diabetes 142 87

Analgesic nephropathy 31 19

Congenital dysplasia 4 4

Polycystic kidney disease 45 28

Aggregated renal failure 2,851 2,846



If the ‘aggregated’ burden is taken into account, vision disorders ranks 15th in males (just below
osteoarthritis), and 12th in females (just above osteoarthritis). Intellectual disability also ranks in the
top 20 causes of disease burden, while renal failure ranks in the top 30 causes of disease burden. In
the case of vision disorders, the aggregated burden is 1.4 per cent and 2.0 per cent for males and
females respectively. For intellectual disability, the figures are 1.7 per cent and 1.1 per cent, and for
renal failure, the figure is just under 1.0 per cent in both males and females.

When the ‘attributable’ burden is taken into account, diabetes is the top ranked cause of DALYs in both
males and females. It is followed by ischaemic heart disease, which has a lower burden once the
burden attributable to diabetes is removed. Stoke burden is now ranked fifth in males and sixth in
females for the same reason (Table 15). Diabetes now accounts for over 8 per cent of the total disease
burden in both males and females. Depression accounts for 5.8 per cent and 6.8 per cent in males
and females respectively. 

Table 15 Top six causes of burden of disease (after accounting for attributable burden) in
DALYs by sex, Victoria, 2001

Males DALYs % of Females DALYs % of
total total 

DALYs DALYs

1 Diabetes 27,790 8.2 1 Diabetes 26,153 8.3

2 Ischaemic heart disease 23,962 7.1 2 Depressiona 21,412 6.8

3 Depressiona 19,491 5.8 3 Alzheimer’s and other 17,647 5.6 
dementias

4 Lung cancer 14,240 4.2 4 Ischaemic heart disease 17,564 5.6

5 Stroke 12,562 3.7 5 Breast cancer 16,182 5.1

6 Chronic obstructive 11,680 3.5 6 Stroke 14,537 4.6
pulmonary disease

a Not adjusted for comorbidity
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4.4 Age and sex patterns of disease burden 

4.4.1 Children aged 0–14 years
The overall size of the disease burden for boys in 2001 is 36 per cent greater than the burden for girls,
reflecting boys’ higher disease mortality and incidence for most conditions (figure 11). The overall
proportion attributable to selected main causes, however, is similar for both sexes, with roughly equal
proportions attributable to neonatal conditions and congenital anomalies. Asthma is the leading cause
of disease burden in children in 2001, accounting for 20 per cent of the total disease burden in boys
and 22 per cent in girls (table 16). It is followed by autism and low birth weight in boys; in girls, low
birth weight and Down syndrome make up the next two causes of DALYs.

Figure 11 Main causes of disease burden in DALYs in children aged 0–14 years, Victoria, 2001

Table 16 Leading causes of DALYs in children 0–14 years by sex, Victoria, 2001

Boys DALYs % of Girls DALYs % of
total total 

DALYs DALYs

1 Asthma 5,699 19.6 1 Asthma 4,662 21.8

2 Autism 2,196 7.6 2 Low birth weight 1,532 7.2

3 Low birth weight 1,635 5.6 3 Down syndrome 1,011 4.7

4 Birth trauma and asphyxia 1,211 4.2 4 Other chromosomal 867 4.1
disorders

5 Other chromosomal 1,204 4.1 5 Birth trauma and asphyxia 805 3.8
disordersa

6 Attention deficit 1,150 4.0 6 Caries 785 3.7
hyperactivity disorder

7 Congenital heart disease 1,128 3.9 7 Attention deficit 655 3.1
hyperactivity disorder

8 Down syndrome 908 3.1 8 Congenital heart disease 602 2.8

9 Caries 823 2.8 9 Epilepsy 500 2.3

10 Epilepsy 785 2.7 10 Social phobia 463 2.2

a Excluding Down syndrome.

Birth trauma and asphyxia and chromosomal disorders (excluding Down syndrome) occupy the fourth
and fifth position in boys, while the order is reversed for girls. The top 10 causes of disease burden
account for over 55 per cent of the total disease burden in this age group.
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4.4.2Young adults aged 15–34 years 
The overall size of the burden in young adults in 2001 is higher in men than in women, while the
proportion attributable to selected main causes is different for the sexes (figure 12). Compared
with women, men have over twice the burden attributable to substance abuse disorders. Women
have a greater burden of affective disorders (that is, depression and bipolar disorder) and other
mental disorders; about half the total burden in women in this age group is attributable to mental
disorders. For men, this proportion is just under half. The sex differences in burden attributable to
injuries are even more pronounced, with men having almost three times the unintentional and
intentional injury burden compared with that for women, largely due to men’s greater inclination for
risk taking and suicide. 

Depression is the leading single cause of burden in both men and women, followed by road traffic
accidents and suicide in men, and generalised personality disorder and asthma in women (table 17).
For men and women in this age group, mental disorders make up eight and six respectively of the top
10 leading causes of DALYs. The top 10 ranked conditions account for over 50 per cent of the burden
in this age group.

Figure 12 Main causes of disease burden in DALYs in people aged 15–34 years, Victoria, 2001

Table 17 Leading causes of DALYs in people 15–34 years by sex, Victoria, 2001

Males DALYs % of Females DALYs % of
total total 

DALYs DALYs
1 Depression 5,094 9.6 1 Depression 5,962 13.1

2 Road traffic accidents 5,019 9.4 2 Generalised anxiety disorder 3,180 7.0

3 Suicide 4,612 8.7 3 Asthma 2,542 5.6

4 Psychoses 3,917 7.4 4 Borderline personality 2,522 5.6
disorder

5 Heroin or poly-drug use 2,981 5.6 5 Social phobia 2,098 4.6
and dependence

6 Borderline personality 1,959 3.7 6 Psychoses 1,959 4.3
disorder

7 Alcohol dependence and 1,901 3.6 7 Infertility 1,638 3.6
harmful use

8 Generalised anxiety disorder 1,861 3.5 8 Bipolar affective disorder 1,546 3.4

9 Bipolar affective disorder 1,703 3.2 9 Road traffic accidents 1,450 3.2

10 Cannabis dependence 1,683 3.2 10 Suicide 1,428 3.1
and harmful use
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4.4.3 Adults aged 35–64 years  
The overall size of the burden in adults aged 35–64 years in 2001 is almost 20 per cent higher in men
than in women (figure 13). The proportion attributable to selected main causes is also very different.
Compared with women, men have up to twice the burden from cardiovascular diseases and injuries,
but under three quarters the burden from mental disorders. More than half the total burden in men
and women in this age group is attributable to cardiovascular diseases, cancer and mental disorders.
Ischaemic heart disease is the leading cause of burden in men aged 35–64 years, followed by
diabetes and depression (table 18). In women, the top three causes are breast cancer, depression and
diabetes. Again, the top 10 ranked conditions account for over 50 per cent of the burden in both men
and women in this age group.

Figure 13 Main causes of disease burden in DALYs in people aged 35–64 years, Victoria, 2001

Table 18 Leading causes of DALYs in people 35–64 years by sex, Victoria, 2001

Males DALYs % of Females DALYs % of
total total 

DALYs DALYs

1 Ischaemic heart disease 11,962 10.0 1 Breast cancer 10,163 10.0

2 Diabetes 9,610 8.0 2 Depression 10,011 9.9

3 Depression 7,887 6.6 3 Diabetes 6,736 6.6

4 Lung cancer 5,566 4.7 4 Stroke 4,946 4.9

5 Hearing loss 5,273 4.4 5 Generalised anxiety disorder 4,605 4.5

6 Stroke 5,191 4.3 6 Lung cancer 3,324 3.3

7 Suicide 4,197 3.5 7 Ischaemic heart disease 3,145 3.1

8 Bowel cancer 4,159 3.5 8 Bowel cancer 3,108 3.1

9 Chronic obstructive 3,678 3.1 9 Hearing loss 3,009 3.0
pulmonary disease

10 Prostate cancer 2,738 2.3 10 Chronic obstructive 2,633 2.6
pulmonary disease

Males: 119,512 DALYs Females: 101,590 DALYs
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4.4.4 Older Victorians

The overall size of the burden in olderVictorians in 2001 is greater in women than in men, while the
proportion attributable to selected main causes is roughly similar in both sexes (figure 14), with the
exceptions of cancer and musculoskeletal diseases. About 29 per cent of the total burden is due to
cardiovascular diseases and 26 per cent to cancer. The addition of neurological and sense disorders
completes the picture for just over 70 per cent of the total burden. Ischaemic heart disease, dementias
and stroke are the leading causes of disease burden in olderVictorians in 2001, together accounting
for just over 30 per cent of the disease burden in men and 35 per cent in women (table 19). Prostate
and lung cancer rank fourth and fifth in men respectively, while diabetes and breast cancer occupy
these rankings for women. The top 10 conditions account for about 60 per cent of the disease burden
in this age group.

Figure 14 Main causes of disease burden in DALYs in people 65 years and older, Victoria, 2001

Table 19 Leading causes of DALYs in people 65 years and older by sex, Victoria, 2001

Males DALYs % of Females DALYs % of
total total 
DALYs DALYs

1 Ischaemic heart disease 22,924 16.8 1 Ischaemic heart disease 22,369 15.3

2 Alzheimer and other 9,387 6.9 2 Alzheimer and other 16,491 11.3
dementias dementias

3 Stroke 8,944 6.5 3 Stroke 13,302 9.1

4 Prostate cancer 8,624 6.3 4 Diabetes 6,583 4.5

5 Lung cancer 8,615 6.3 5 Breast cancer 5,589 3.8

6 Chronic obstructive 7,335 5.4 6 Chronic obstructive 5,529 3.8
pulmonary disease pulmonary disease

7 Bowel cancer 5,829 4.3 7 Lung cancer 5,500 3.8

8 Diabetes 5,034 3.7 8 Bowel cancer 5,195 3.5

9 Hearing loss 3,412 2.5 9 Osteoarthritis 3,822 2.6

10 Parkinson’s disease 2,842 2.1 10 Parkinson’s disease 2,260 1.5
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4.5 Specific disease and injury categories  
The inclusion of non-fatal health outcomes provides a substantially different picture from that provided
by traditional mortality statistics (figure 15). Mental disorders become the third leading cause of ill
health in Victoria after cancer and cardiovascular diseases. Neurological and sense disorders and
chronic respiratory diseases make a larger overall contribution than injuries. Diabetes, musculoskeletal
diseases, and genitourinary conditions all have a significant morbidity component.

Figure 15 Burden of disease (YLL, YLD and DALYs) for major disease groups, Victoria, 2001

4.5.1 Cardiovascular disease  

Cardiovascular disease is responsible for 17 per cent of the total disease burden in Victoria in 2001
(figure 16), or 60,389 DALYs in males and 54,664 in females. Over three quarters of this burden is
due to mortality. Ischaemic heart disease and stroke are the major contributors (figure 16) and also
the top two leading causes of overall DALYs (table 12). The contribution from ischaemic heart disease
is greater in males than in females, while the burden from stroke is greater in females than in males.
Per capita mortality (figure 4) and morbidity (figure 6) from cardiovascular diseases increase
exponentially with age, from insignificant proportions in young adulthood to over 25 per cent of the
total burden in the elderly.
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Figure 16 Burden of cardiovascular disease (YLLs, YLDs and DALYs) by disease and sex,
Victoria, 2001

4.5.2 Cancer

Cancer is responsible for about 20 per cent of the total disease burden in Victoria in 2001 (figure 8),
or 71,141 DALYs in males and 64,011 in females. Almost 80 per cent of this attributable burden is due 
to mortality. In males, the picture is dominated by lung, prostate and bowel cancers, which together
account for over half the overall burden attributable to cancer (figure 17). 

Figure 17 Burden of cancer (YLL, YLD and DALYs) for top twelve sites by sex, Victoria 2001
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Lung cancer is also the fourth leading cause of overall burden in males, while prostate and bowel
cancers are the seventh and ninth respectively (table 12). The picture in females is dominated by
breast, lung and bowel cancers. These three together account for over half the overall cancer burden
(figure 17). Breast cancer is also the fifth leading cause of overall burden in females, while lung cancer
and bowel cancer are eighth and 10th, respectively (table 12). The contribution from lung cancer is
almost twice as large in males than in females, while the burden from mouth and oropharynx cancer is
more than twice that in females (figure 17). These differences are largely due to the higher prevalence
of smoking in males compared to females two or more decades ago. Per capita burden from cancer
increases exponentially with age, from insignificant proportions in young adulthood to almost one fifth
the total burden in the elderly (figure 9). Cancer of the cervix (a cancer priority area) ranks only 13th in
burden attributable to cancer in females. It is one of few cancers where pre-cancerous lesions can be
cost-effectively detected and treated, and illustrates that the size of the burden is an inadequate
measure on its own to determine health service priorities.

4.5.3 Mental disorders 

Mental illness is responsible for about 12 per cent of the total disease burden in Victoria in 2001
(figure 8), or 46,390 DALYs in males and 48,027 in females. Less than 5 per cent of this burden is due 
to mortality, most of which can be attributed to fatal outcomes associated with substance use
disorders. The picture is dominated by substance use and affective and anxiety disorders, which
together account for over three-quarters of the overall burden attributable to mental illness (figure 18).
In males, depression is the fifth leading cause of overall burden, while alcohol and drug use disorders
are the 18th and 19th respectively (table 12). In females, depression is the fourth leading cause of
overall burden, while generalised anxiety disorder and psychoses are 11th and 18th respectively 
(table 12). There are marked sex differentials in the distribution of the mental illness burden to
particular disorders (figure 18).

Figure 18 Burden of mental illness (YLL, YLD and DALYs) by disorder and sex, Victoria, 2001

The contribution from affective disorders and anxiety disorders is higher in females than in males.
Eating disorders also occur mainly in females. Conversely, the male burden from substance abuse 
is more than three times as high as that for females. Childhood conditions are also much more
common in boys, with girls having less than 25 per cent of the burden of boys. 

The per capita incident non-fatal burden attributable to mental illness is far greater in early
adulthood than at any other age (figure 19). This is largely due to the peak in new cases of chronic
mental illnesses at this life stage, of which the disability is experienced for many years into the
future. Using an incidence approach, this disability is attributed back to the age at onset. 
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Boys experience incident non-fatal burden from childhood disorders at twice the rate experienced
by girls. Sex differences in the age distribution of incident burden rates, however, are the most
pronounced for depression. In males, this burden steadily increases to half the male mental illness
burden at middle age, after which it decreases rapidly. In females, the burden from depression
increases to early adulthood, after which it declines slowly. At retirement age, depression
constitutes over 60 per cent of the males and female mental illness burden.

Figure 19 Incident YLD rates per 1,000 population by mental disorder, age and sex,
Victoria, 2001

4.5.4 Injuries 
Injuries are responsible for 8.7 per cent of the total Victorian disease burden in males in 2001
(figure 8), or 29,707 DALYs. The female burden is less than half this, at 12,203 DALYs. About
72 per cent of the injury burden is due to mortality. In males, the picture is dominated in equal
proportions by suicide and road traffic accidents, which together account for over half the overall
male burden attributable to injuries (figure 20). These are also the 10th and 12th leading causes 
of overall male burden (table 12). In females, the picture is dominated in almost equal proportions
by traffic accidents, suicide and falls, which together account for over two thirds of the overall
female burden due to injuries (figure 20). Of these, road traffic accidents are ranked 
19th and suicide is ranked 20th in the leading causes of overall female burden (table 12). 
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Figure 20 Burden of injuries, by cause and sex, Victoria, 2001

The burden in females is lower than that in males for all causes of injury. The contribution from road
traffic accidents in females is just under 40 per cent of the burden in males, and the contribution from
suicide is about one third that for males (figure 20). The burden from falls, the other main contributor to
the injury burden in females, is 94 per cent that for males. The DALYs due to the remaining causes of
injury are much greater in males. 

The per capita male burden attributable to injuries is far greater in early adulthood than at any other
age (figure 21). This is predominantly a result of the high mortality from road traffic accidents and
suicide at this life stage. The female per capita burden from road traffic accidents is also higher in early
adulthood than at other ages, but is less than one third of the male rate. The burden from suicide,
which is largely a male phenomenon, occurs throughout adult life, but is greatest in middle age when
mortality is highest. The burden from falls increases with age to three quarters of the total injury
burden in elderly females and half the total injury burden in males.

Figure 21 DALY rates per 1,000 population by cause of injury, age and sex, Victoria, 2001
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4.5.5 Neurological and sense disorders 

Neurological and sense disorders are responsible for 13 per cent of the total Victorian disease burden
in females in 2001 (figure 8), or 40,363 DALYs. The male burden is 10 per cent, or 34,790 DALYs. Only
about 18 per cent of this burden is due to mortality. In males, the picture is dominated in equal
proportions by dementia and hearing loss, which together account for 57 per cent of the overall male
burden due to neurological and sense disorders (figure 22). These are also the 8th and 11th leading
causes of overall male burden (table 12).

Figure 22 Burden of neurological and sense disorders by condition and sex, Victoria, 2001

In females, dementia is by far the most important single contributor, accounting for almost 44 per cent
of the overall female neurological and sense disorder burden, with smaller contributions from vision
disorders, hearing loss and Parkinson’s disease (figure 22). Dementia is ranked third in the top 20
leading causes of overall female burden, with hearing loss ranked 13th (table 12). The large sex
difference in burden from dementia and vision disorders is due to the higher life expectancy in
females, rather than from different incidence assumptions between sexes.

4.5.6 Chronic respiratory disease  

Chronic respiratory disease is responsible for 7 per cent of the total disease burden in Victoria in
2001 (figure 8), or 24,516 DALYs in males and 23,233 in females. About 36 per cent of this burden
is due to mortality. In males, chronic obstructive pulmonary disease (COPD) is by far the single
most important contributor, accounting for 48 per cent of the overall male burden from chronic
respiratory disease (figure 23).

Figure 23 Burden of chronic respiratory disease by condition and sex, Victoria, 2001
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COPD is also the sixth leading cause of overall male burden, with asthma at 13th (table 12). In
females, these conditions contribute in roughly equal proportions and account for over 75 per cent of
the overall female burden attributable to chronic respiratory disease (figure 23). Asthma and COPD are
ranked seventh and ninth respectively in the top 20 leading causes of overall female burden (table 12).
The sex difference in burden from COPD is due to the higher prevalence of smoking in males two or
more decades ago. 

4.5.7 Musculoskeletal disease  

Musculoskeletal diseases are responsible for 4 per cent of the total Victorian disease burden in
females in 2001 (figure 8), or 12,494 DALYs. The proportion is 2 per cent of the total male disease
burden, at 8,154 DALYs. Only 10 per cent of the musculoskeletal burden is due to mortality.
Osteoarthritis is by far the single most important contributor, accounting for 53 per cent the overall
burden of musculoskeletal disease (figure 24).

Figure 24 Burden of musculoskeletal disease by condition and sex, Victoria, 2001

Osteoarthritis is also the 12th leading cause of overall female burden and the 14th in males (table 12).
The large sex difference in burden from osteoarthritis is mainly due to higher female life expectancy.
For rheumatoid arthritis, the sex difference in burden is also due to the higher incidence of this
condition in females. The lack of a plausible physiological or occupational explanation for the large sex
difference in burden from occupational overuse syndrome provides support to those who believe this
syndrome is not a single entity.  
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So far, we have presented the burden of disease in Victoria by individual disease and injuries. 
Another way of presenting results is to examine the burden of disease by risk factors. This requires an
understanding of (1) the prevalence of a risk factor in a population and (2) the relative risk of dying or
falling ill in the presence of the risk factor. We present attributable fractions of the disease burden for
the following major risk factors: tobacco, alcohol, high blood pressure, high blood cholesterol, physical
inactivity, obesity, illegal drug use, insufficient intake of fruits and vegetables, unsafe sex, occupational
exposures and hazards, intimate partner violence and air pollution. The criteria used to select risk
factors for analysis include:

• the availability of good evidence of a causal association between the risk factor and 
health outcomes

• the availability of estimates of the relative risk from recent high-quality epidemiological 
studies and

• the availability of representative estimates of the prevalence of the risk factor in the 
Victorian population.

Figure 25 summarises the total burden associated with the risk factors analysed to date. 
Tobacco smoking (8.2 per cent of the overall burden, 10.0 per cent of the total burden in males
and 6.2 per cent in females) and obesity (8.0 per cent of the overall burden, 7.8 per cent of the
total burden in males and 8.2 per cent in females) are the risk factors responsible for the greatest
amount of ill health in Victoria. Next overall are hypertension (7.3 per cent of the overall burden,
8.1 per cent of the total burden in males and 6.4 per cent in females), high blood cholesterol 
(6.1 per cent of the overall burden, 6.4 per cent of the total burden in males and 5.8 per cent in
females), physical inactivity (4.1 per cent of the overall burden, 4.0 per cent of the total burden in
males and 4.1 per cent in females) and insufficient intake of fruits and vegetables (3.3 per cent of
the overall burden, 4.4 per cent of the total burden in males and 2.1 per cent in females). For
females, intimate partner violence accounts for 3.2 per cent of the total burden. The net harm
associated with alcohol consumption in males is 3.0 per cent of the total burden, while in females
it is –0.1 per cent, because the amount of ill health associated with harmful and hazardous
drinking is offset by benefits from alcohol in the prevention of cardiovascular disease. Overall, illicit
drugs and occupation each cause about 1.5 per cent of the overall burden, but the burden in
males (2.1 per cent) is more than double that of females (0.9 per cent). More males use illicit drugs
and are also more likely to adopt drug habits that put them at risk of dying. Most of the exposures
to occupational hazards occur in industries dominated by male employment (2.0 per cent of the
total burden in males and 0.9 per cent in females, 1.5 per cent of the overall burden). Urban air
pollution accounts for only 0.1 per cent of the overall disease burden. 

Mortality is the main contributor to the burden from smoking, inactivity and nutritional risk factors,
because the diseases they cause are characterised by high mortality. Disability is a greater proportion
of the burden due to obesity, alcohol, illicit drugs and occupation. In the case of obesity, this is due to
a large amount of disability from diabetes and osteoarthritis. The disability associated with alcoholism
is largely responsible for the years lost as a result of disability (YLDs) from alcohol harm. The following
sections contain overviews of the major findings for each risk factor, together with more detailed
summary results.

5. The burden attributable to risk factors



Figure 25 Disease burden attributed to selected risk factors by sex, Victoria, 2001

5.1Tobacco
Of the risk factors examined, tobacco is associated with the greatest disease burden. It is responsible
for more than 53,417 disability-adjusted life years (DALYs). The 3,968 deaths caused by tobacco
smoking account for about 74 per cent of these lost years. Lung and other cancers cause almost half
of the tobacco burden, and chronic airway disease is the cause of a further one-quarter. Passive
smoking largely affects children, where childhood asthma and low birth weight are the most
important-causes of ill health (table 20).

Table 20 Disease burden attributable to tobacco by condition, Victoria, 2001

Condition Deaths YLLs YLDs DALYs % of
total DALYs

Direct harm from smoking 3,951 39,393 12,963 52,356 8.0

Lung cancer 1,614 17,366 1,586 18,952 2.9

COPD 1,092 8,780 4,554 13,333 2.0

Ischaemic heart disease 399 5,226 888 6,115 0.9

Stroke 142 1,713 2,528 4,241 0.6

Vision disorders - - 1,085 1,085 0.2

Other cancers 637 5,852 1,660 7,512 1.2

Other conditions 66 456 662 1,118 0.2

Burden from passive smoking 18 374 687 1,061 0.2

Asthma - 2 216 218 0.0

Low birth weight 12 372 340 713 0.1

Other conditions 5 - 131 131 0.0

Total burden 3,968 39,768 13,649 53,417 8.2

82 Victorian Burden of Disease Study Mortality and morbidity in 2001

40,000 30,000 20,000 10,000 0 10,000 20,000 30,000

DALYs

Tobacco

Physical inactivity

Obesity

High blood cholesterol

Low fruit and vegetable intake

High blood pressure

Alcohol benefit

Alcohol harm

Illicit drugs

Unsafe sex

Occupation

Intimate partner violence

Air pollution (urban)

Male YLDs
Male YLLs
Female YLLs
Female YLDs



5. The burden attributable to risk factors 83

Passive smoking affects children of both sexes equally. In 2001, males stand almost twice the risk of
females in losing life years to tobacco. This is because males have smoked in greater number than
females in the past. Most of the tobacco burden is due to premature mortality (figure 26).

Figure 26 Disease burden attributable to tobacco in DALY rates by age and sex, Victoria, 2001

Smoking rates have been declining since the early 1980s, and this trend has continued. The
Cancer Council Victoria surveys show that the rate of decline in current smoking has slowed in
more recent years (Hill, White & Scollo, 1998). The number of Victorians who smoke has almost
halved over the past 20 years, according to research released by The Cancer Council Victoria in
January 2005. Smoking rates for Victorian men are less than half of what they were 20 years ago,
and smoking rates in women have also declined steadily since 1985. This has been mirrored in 
the smoking rates of Victorians aged 18–29 years, which have fallen by almost half in the past
two decades. However, latest figures show smoking rates remain highest among Victorians under
30 years, of whom 23.4 per cent are regular smokers, compared with 19.8 per cent of Victorians
aged 30–49 years and 9 per cent of Victorians aged over 50 years. 

• Of Victorian adults surveyed, 16.6 per cent are regular smokers. 

• Smoking rates are not significantly different between males (17.4 per cent) and females
(15.8 per cent). 

• Over half of Victorians surveyed (53.2 per cent) have never smoked. 

• Of Victorians surveyed, 29.2 per cent are former smokers.

Given the long lag time between smoking and most of its ill-effects on health, recent trends in 
smoking will be reflected in changes in the disease burden only many years into the future. 
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5.2 Alcohol 
Alcohol is a risk factor for a large number of medical conditions and injuries. Stroke, cirrhosis and road
traffic accidents are the leading causes of deaths due to alcohol. Alcohol dependence and harmful
use is by far the leading cause of YLDs. There is also a growing consensus that regular moderate intake
of alcohol protects against cardiovascular disease (Roche, 1997). For the attributable burden of
disease averted by current levels of alcohol consumption compared with all people being abstainers,
we use the term ‘alcohol benefit’ below.

Trends in per capita alcohol consumption in Australia from 1990–91 to 1998–99 and 2000 have been
reported, as has the pattern of alcohol consumption in Victoria by age and sex. In 2001, alcohol
prevented more deaths than it caused. In terms of years of life lost (YLL), however, there is a net harm
from alcohol because most of the deaths prevented by alcohol occur in the elderly. The net burden,
including disability, amounts to 1.5 per cent of the overall disease burden (table 21). In women, the
harm and benefits from alcohol are almost balanced (figure 25).

Table 21 Disease burden attributable to alcohol consumption by condition, Victoria, 2001

Condition Deaths YLLs YLDs DALYs % of
total DALYs

Alcohol benefit -1,085 -8,355 -2,729 -11,083 -1.7

Ischaemic heart disease -682 -5,635 -831 -6,466 -1.0

Stroke -385 -2,603 -1,850 -4,453 -0.7

Other -19 -117 -48 -165 0.0

Alcohol harm 844 12,729 7,994 20,723 3.2

Alcohol dependence 52 845 3,787 4,632 0.7

Road traffic accidents 100 2,465 585 3,050 0.5

Cirrhosis 123 1,745 104 1,849 0.3

Stroke 103 1,120 1,311 2,431 0.4

Breast cancer 56 850 554 1,405 0.2

Suicide 46 1,037 5 1,042 0.2

Other cancers 249 3,033 727 3,760 0.6

Other injuries 87 1,423 891 2,315 0.4

Other conditions 26 210 29 239 0.0

Net burden -241 4,374 5,265 9,640 1.5

The harmful effects of alcohol are distributed relatively evenly across all age groups, whereas almost
all the benefits from alcohol are found in ages over 45 years and particularly in the elderly (figure 27).
The public health implication of this finding is that different advice may be required for young and older
adults. Our evidence suggests that health promotion messages ought to continue to stress that
alcohol, when taken in excess, is harmful at all ages, while moderate intake of alcohol is beneficial to
the health of people at middle and older ages only.
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Figure 27 Disease and injury burden attributable to the harmful and beneficial effects of
alcohol in DALY rates by age and sex, Victoria, 2001

5.3 Illicit drugs 
Illicit drugs are a direct cause of death as well as being risk factors for conditions such as HIV/AIDS,
hepatitis, low birth weight, inflammatory heart disease, poisoning, and suicide and self-inflicted
injuries. They account for around 1.5 per cent of all DALYs (table 22).

Table 22 Disease burden attributable to illicit drugs by condition, Victoria, 2001

Condition Deaths YLLs YLDs DALYs % of
total DALYs

Heroin dependence and harmful use 92 2,341 2,342 4,683 0.7

Cannabis dependence and harmful use 1 27 2,297 2,324 0.4

Benzodiazepine dependence and harmful use - - 857 857 0.1

Other drug dependence and harmful use 20 515 - 515 0.1

Poisoning 14 341 11 352 0.1

Suicide and self-inflicted injuries 26 678 4 682 0.1

Hepatitis 14 212 81 293 0.0

Other conditions 9 215 100 315 0.0

Total burden 176 4,328 5,693 10,021 1.5

The biggest burden comes from heroin dependence and harmful use, which accounts for 47 per cent of
the burden. This is not the full burden of heroin use, since it also contributes to other conditions such as
HIV/AIDS, hepatitis and suicide. The adverse effect of illicit drugs on health occurs mostly for young
people (figure 28). The proportion of burden due to disability is particularly large in those aged 15–24
years because we calculate incident YLD and most people start their heroin habit at a young age.
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Figure 28 Disease burden attributable to illicit drugs in DALY rates by age and sex,Victoria, 2001

5.4 High body mass
Obese and overweight people have a higher risk of ill health, including IHD, stroke, type 2 diabetes,
colon cancer, gall bladder disease and osteoarthritis. Obesity is also associated with high blood
pressure and high blood cholesterol.

Individuals with a body mass index [BMI = weight (kg)/ height (m)2] of 18.5–24.9 kg/m2 are
categorised as having a ‘normal weight’, while those with a BMI greater than or equal to 25 kg/m2

but less than 30 kg/m2 are categorised as ‘overweight’ and those with a BMI greater than or equal 
to 30 kg/m2 are considered ‘obese’ (WHO, 1997). On average, people overestimate their height by a
few centimetres and underestimate their weight by a few kilograms, thus underestimating their BMI.
People who are obese selectively underestimate their weight and/or overestimate their height more
than others do. As a result, the proportion of people who are categorised as being obese by actual
measurement is higher (as in the AusDiab study) than estimates based on self-reported height and
weight (DHS, 2002b). The greatest discrepancies are found in adolescent males and older people
(figure 29). The poor validity of self-reported height and weight makes the use of such data problematic
as a measure of the population prevalence of obesity.

Figure 29 Comparison of distribution of BMI obtained in AusDiab by measurement and in the
Victorian Population Health Survey (VPHS) by self-report
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Levels of overweight and obesity increase with age until around 55 years in males and 75 years in
females, and then decline. Males are more likely than females to be overweight or obese at all ages
except 55–74 years. Diabetes, IHD and osteoarthritis are the main conditions contributing to the
burden attributed to elevated body mass (table 23).

Table 23 Disease burden attributable to elevated body mass by condition, Victoria, 2001

Condition Deaths YLLs YLDs DALYs % of
total DALYs

Type 2 diabetes 1,190 6,811 16,669 23,479 3.6

Ischaemic heart disease 1,255 11,710 1,869 13,579 2.1

Osteoarthritis 5 33 2,393 2,426 0.4

Bowel cancer 217 2,392 711 3,103 0.5

Hypertension 146 1,152 148 1,301 0.2

Ischaemic stroke 124 1,291 3,963 5,255 0.8

Other cancer 150 1,985 1,206 3,190 0.5

Total burden 3,088 25,373 26,959 52,332 8.0

The disease burden associated with a high body mass is 8.0 per cent of the overall burden. The
disease burden associated with body mass increases with age (figure 30).

Figure 30 Disease burden attributable to obesity in daly rates by age and sex, Victoria, 2001

5.5 Blood pressure
IHD, stroke, hypertensive heart disease, peripheral vascular disease and renal failure are the adverse
health outcomes of elevated blood pressure, accounting for 7.3 per cent of the overall burden 
(table 24). IHD and stroke together are responsible for 94 per cent of the blood pressure burden.

Table 24 Disease burden attributable to elevated blood pressure by age and sex, Victoria, 2001

Condition Deaths YLLs YLDs DALYs % of
total DALYs

Ischaemic heart disease 6,948 21,457 3,187 24,644 3.8

Stroke 2,959 11,807 8,107 19,913 3.0

Hypertensive heart disease 399 2,575 245 2,820 0.4

Total burden 10,306 35,838 11,539 47,377 7.3
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The blood pressure burden rises steeply with age and is dominated by mortality (table 24). It is higher
in males than females (figure 31).

Figure 31 Disease burden attributable to elevated blood pressure in DALY rates by age and
sex, Victoria, 2001

5.6 High blood cholesterol 
The impact of raised blood cholesterol on IHD and peripheral vascular disease accounts for about
6.1 per cent of the overall burden (figure 25). IHD is responsible for over 95 per cent of this share. 
The disease burden due to high blood cholesterol is higher in males because IHD is a more common
disease in males and because the literature suggests that cholesterol is a stronger risk factor for IHD 
in males. Almost the entire disease burden due to cholesterol is from an increased risk of dying rather
than from having disability (figure 32).

Figure 32 Disease burden attributable to high cholesterol in DALY rates by age and sex,
Victoria, 2001

88 Victorian Burden of Disease Study Mortality and morbidity in 2001

0

20

40

60

80

0

20

40

60

80

D
A

LY
s 

pe
r 1

,0
00

 p
op

ul
at

io
n

D
A

LY
s 

pe
r 1

,0
00

 p
op

ul
at

io
n

Age (years) Age (years)

YLDs
YLLs

YLDs
YLLs

Males Females

20 30 40 50 60 70 80 20 30 40 50 60 70 80

0

10

20

30

40

0

10

20

30

40

D
A

LY
s 

pe
r 1

,0
00

 p
op

ul
at

io
n

D
A

LY
s 

pe
r 1

,0
00

 p
op

ul
at

io
n

Age (years) Age (years)

YLDs
YLLs

YLDs
YLLs

Males Females

20 30 40 50 60 70 80 20 30 40 50 60 70 80



5. The burden attributable to risk factors 89

5.7 Physical inactivity 
There is strong evidence that physical inactivity is the cause of a higher risk of dying and falling ill from
a number of diseases and injuries. While physical inactivity is often accompanied by other risk factors
such as obesity, high blood pressure and high blood cholesterol levels, it is recognised as a risk factor
in its own right. We obtained the prevalence of self-reported physical activity and inactivity from the
Victorian Population Health Survey (DHS, 2003). Physical inactivity is responsible for 4.1 per cent of
the total burden, and 68 per cent of this burden is due to the increased risk of cardiovascular disease
in inactive people (table 25 and figure 33).

Table 25 Disease burden attributable to physical inactivity by condition, Victoria, 2001

Condition Deaths YLLs YLDs DALYs % of
total DALYs

Ischaemic heart disease 1,414 11,506 1,759 13,265 2.0

Stroke 430 3,126 2,186 5,312 0.8

Bowel cancer 265 3,020 876 3,896 0.6

Type 2 diabetes 115 1,046 3,091 4,136 0.7

Total burden 2,224 18,697 7,912 26,609 4.1

Physical inactivity particularly affects older people and a lot of short-term gain in health can be
expected from measures that stimulate activity in the elderly, although physical disorders that are
more prevalent in the elderly may hinder the full uptake of such measures. Given that habits of
physical activity are acquired at younger age, longer-term gains are also likely to come from the
promotion of more active life styles at younger ages.

Figure 33 Disease burden attributable to physical inactivity in DALY rates by age and sex,
Victoria, 2001

5.8 Insufficient intake of fruits and vegetables
A review by colleagues at the New Zealand Ministry of Health helped us with estimates of relative risk
for cancers, IHD and stroke. In line with dietary recommendations, we define inadequate consumption
as less than five servings a day (NZMOH, 1999). The majority of Victorians eat too few fruits and
vegetables (DHS, 2003). Eating enough fruits and vegetables prevents mostly cancer and, to a 
lesser extent, IHD and stroke (table 26). Inadequate fruit and vegetable consumption accounts for
3.3 per cent of the total disease burden.
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Table 26 Disease burden attributable to insufficient intake of fruits and vegetables by
condition, Victoria, 2001

Condition Deaths YLLs YLDs DALYs % of
total DALYs

All cancers 298 3,579 399 4,276 0.7

Ischaemic heart disease 1,268 11,325 1,701 14,294 2.2

Stroke 310 2,480 1,974 4,763 0.7

Total burden 1,876 17,384 4,074 21,457 3.3

5.9 Unsafe sex 
HIV/AIDS accounts for 28 per cent of the burden due to unsafe sex, which amounts to 0.4 per cent of
the overall burden. Cervical cancer is the cause of 38 per cent of the disease burden (table 27).

Table 27 Disease burden attributable to unsafe sex by condition, Victoria, 2001

Condition Deaths YLLs YLDs DALYs % of
total DALYs

HIV/AIDS 17 368 420 787 0.1

Cervix cancer 68 868 217 1,085 0.2

Sexually transmitted diseases 1 21 858 879 0.1

Maternal conditions - - 11 11 0.0

Hepatitis 4 69 17 86 0.0

Total burden 91 1,325 1,523 2,848 0.4

5.10 Occupational exposures and hazards 
An estimated 489 deaths in 2001 are due to occupational exposures. Because most of these deaths
occur at younger ages, the mortality burden is a somewhat higher proportion (60 per cent) of all
DALYs. Occupation is responsible for 1.5 per cent of the overall burden and accounts for 2.0 per cent
of total DALYs in males. Cancers account for 48 per cent of the occupational burden, followed by
injuries (22 per cent); other chronic diseases account for the remaining share (table 28).

Table 28 Disease and injury burden attributable to occupational exposures by broad cause
group, Victoria, 2001

Condition Deaths YLLs YLDs DALYs % of
total DALYs

Cancers 368 3,983 755 4,738 0.7

Other chronic diseases 58 585 2,387 2,972 0.5

Injuries 63 1,378 820 2,198 0.3

Total burden 489 5,945 3,963 9,908 1.5

5.11 Intimate partner violence
The greatest proportion of the disease burden of intimate partner violence is from mental health
problems (depression, anxiety, eating disorders alcohol and illicit drug use accounting for greater than
80 per cent). Suicide and smoking are also significant contributors (figure 34). In women under the
age of 45 years, intimate partner violence is responsible for an estimated 9.0 per cent of the total
disease burden. The proportion is less for older women and 3.2 per cent of the disease burden in all
Victorian women (table 29 and figure 35).
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Figure 34 Health outcomes contributing to the disease burden of intimate partner violence in
women, Victoria, 2001

Table 29 Disease and injury burden attributable to intimate partner violence, Victoria, 2001

Condition 18-44 45+ Total % of intimate partner
years years DALYs violence burden

Femicide 134 91 225 2

Suicide 958 321 1,279 13

Physical injuries 38 14 52 1

Depression 2,377 1,206 3,583 36

Anxiety 2,304 612 2,916 29

Eating disorders 44 - 45 0

Tobacco 178 733 911 9

Alcohol 271 327 598 6

Drug use 229 22 251 2

Sexually transmitted diseases 104 10 114 1

Cervical Cancer 31 67 98 1

Total burden 6,669 3,404 10,073 100

Intimate partner violence has a greater impact than that of any other risk factor on the health of
Victorian women under the age of 45 years. The burden contributed by this form of violence is greater
than that for many other risk factors, such as elevated body mass, cholesterol, blood pressure and illicit
drug use (figure 35).
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Figure 35 Burden of disease attributable to the top eight risk factors in women, Victoria, 2001

5.12 Air pollution
The burden of disease attributed to air pollution was calculated for urban Victoria and accounts for only
0.1 per cent of the total disease burden (table 30).

Table 30 Disease and injury burden attributable to air pollution, Victoria, 2001

Condition YLLs YLDs DALYs % of total DALYs

Lower respiratory infections 17 4 20 0.3

Ischaemic heart disease 246 26 272 0.4

Stroke 96 70 166 0.5

Inflammatory heart disease 13 5 19 0.5

Chronic obstructive pulmonary disease 55 37 92 0.5

Asthma 6 20 27 0.2

Other chronic respiratory diseases 18 20 38 0.4

Lung cancer 98 9 107 0.5

Total 551 190 741 0.1

These estimates are based on the assumption of a threshold for particulate matter concentrations
to cause disease and death, and should be considered to be preliminary and conservative
estimates. However, more sophisticated methods being developed—employing daily fluctuations in
concentrations of particulate matter (as opposed to monthly or annual average figures), and
accounting for the effects of other pollutants (gases such as ozone and sulphur dioxide)—may result
in different estimates.

5.13 Joint effects correction
The DALYs attributed to the various risk factors cannot be added to determine the burden of disease
that is attributable to all risk factors combined. This is because risk factors may operate at different
points in the causal pathway of a disease. In the case of stroke and IHD the joint effects correction
results in smaller disease burdens being attributed to blood pressure, inadequate fruit and vegetable
consumption, cholesterol concentration, body mass, physical inactivity and smoking, to take into 
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5. The burden attributable to risk factors 93

account the relationship and overlap between these risk factors. Figure 36 presents the observed
burden of stroke and IHD and the proportion of the burden attributed to selected risk factors before
and after accounting for joint effects. 

Figure 36 Proportion of total stroke and ischaemic heart disease burden attributed to
selected risk factors with and without joint effects correction, Victoria, 2001

The total attributable burden of stroke and IHD without the correction for joint effects is 147 per
cent and 182 per cent of the observed burden of stroke and IHD, respectively. That is obviously 
not possible. However, once the joint effects correction is applied the total burden attributed to 
six risk factors amounts to 73 per cent and 78 per cent, respectively. In other words, removing
exposure to these risk factors would reduce, by three-quarters, the burden due to these two major
cardiovascular diseases. This suggests that large health gains can be expected from effective
public health interventions.
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6. Comparison of the 1996 and 2001 results 95

6.1 Mortality rates 
Many indicators show a consistent message: that the health status of Victorians is improving. 
Life expectancy at birth is an easily interpreted and commonly used summary measure of
population health. Between 1996 and 2001, life expectancy at birth rose by two years for
Victorian males (from 76.1 to 78.3 years) and also improved for females (from 81.8 to 83.4 years)
(figure 37). This improvement continues to be observed beyond 2001: see
www.health.vic.gov.au/healthstatus/le-99-03.htm.

Figure 37 Improvement in life expectancy at birth, by sex, in Victoria between 1979 and 2001

This improvement of two years arises from the fall in mortality rates across the age groups. In 1996,
15,717Victorian females died, as well as 17,006 males. The 1996 mortality rate was 6.8 per 1,000
females and 7.6 per 1,000 males. Five years later in 2001, 15,858 females and 16,437 males died, and
the crude (unadjusted) rates per 1,000 fell to 6.5 in females and 6.9 in males. 

After adjusting for changes in the age structure of the population that occurred between these two
periods, the comparable age-standardised (to 1996) mortality rate per 1,000 in 2001 is 5.9 in females
and 6.3 in males. This equates to a fall in mortality rates of 17 per cent in males and 12 per cent in
females. The dramatic improvement in mortality rates is almost entirely explained for both males and
females by large reductions in mortality from cardiovascular disease, followed by cancers and chronic
respiratory diseases (chronic obstructive pulmonary disease (COPD) and asthma).
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Table 31 Mortality per 1,000, by sex, Victoria, 1996 and 2001

Males Females

Disease groups 1996 2001 Improvement in 1996 2001 Improvement in 
% terms % terms

Infections and parasitic 0.12 0.08 -34 0.07 0.08 19
diseases

Respiratory infections 0.08 0.09 9 0.12 0.13 11

Neonatal conditions 0.03 0.04 24 0.03 0.03 13

Cancers 2.24 2.02 -10 1.75 1.66 -5

Diabetes mellitus 0.23 0.19 -19 0.21 0.18 -15

Mental disorders 0.08 0.06 -23 0.02 0.03 11

Neurological and 0.28 0.26 -6 0.41 0.40 -2
sense disorders

Cardiovascular diseases 2.87 2.13 -26 3.02 2.31 -24

Chronic respiratory 0.56 0.44 -21 0.40 0.33 -17
diseases

Digestive disorders 0.21 0.18 -15 0.21 0.20 -3

Genitourinary disorders 0.14 0.14 4 0.15 0.18 18

Musculoskeletal diseases 0.03 0.03 1 0.07 0.07 -7

Congenital abnormalities 0.04 0.03 -21 0.03 0.03 -18

Unintentional injuries 0.29 0.25 -13 0.15 0.15 3

Intentional injuries 0.19 0.20 3 0.06 0.06 9

Total 7.55 6.28 -17 6.81 5.97 -12

Note 2001 rates standardised to the 1996 population

6.2Years of life lost
We can compare the years of life lost (YLL) rate for all diseases included in the 1996 and 2001
studies because the calculation methods can readily be made directly comparable. For this
purpose, both the 1996 and 2001 Victorian mortality data are converted to YLLs using the 
Global Burden of Disease (GBD) Study’s standard life expectancy (80 years for males and 
82.5 years for females), and the 2001 YLL rates are standardised to the 1996 Victorian population.
YLLs represent 47 per cent of the total burden of disease and injury (DALYs) in 2001. 

There have been remarkable improvements in the YLL rates over this short period of time. The 
total male YLL rate per 1,000 fell by 16 per cent from 81 to 68, while the improvement is smaller
for women, at a 12 per cent fall from 63 to 55 (table 32 and figure 38). Improvements in
cardiovascular disease and cancer explain over 70 per cent of the total improvement in male 
YLL rates and nearly 100 per cent of the improvement for females. Cardiovascular disease is 
the most important contributor to the improvement in YLL rates, explaining 54 per cent of the 
fall in male YLL rates and nearly 80 per cent of the improvement in female rates. The third 
largest improvements are found in chronic respiratory diseases (COPD and asthma).
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Table 32YLLs per 1,000, by sex and broad disease grouping, Victoria, 1996 and 2001

Male Female

Diseases and injuries 1996 2001 1996 2001

Infections and parasitic diseases 1.9 0.9 0.6 0.8

Respiratory infections 0.7 0.6 0.7 0.8

Neonatal conditions 1.0 1.6 0.8 1.2

Cancer 24.3 21.7 21.2 19.5

Diabetes mellitus 2.1 1.8 1.8 1.5

Mental disorders 1.9 1.3 0.5 0.5

Neurological and sense disorders 2.6 2.4 2.9 3.0

Cardiovascular diseases 25.5 18.4 21.5 15.5

Chronic respiratory diseases 4.5 3.7 3.6 3.1

Digestive disorders 2.3 1.9 1.8 1.6

Genitourinary disorders 1.0 1.0 1.1 1.2

Musculoskeletal diseases 0.3 0.3 0.6 0.6

Congenital abnormalities 1.2 1.1 0.9 0.9

Unintentional injuries 5.9 5.0 2.1 2.0

Intentional injuries 4.2 4.3 1.3 1.4

Other 1.6 1.6 1.3 1.4

Total YLL rate per 1,000 80.8 67.6 62.6 54.9

Note: The GBD standard life expectancy is used to recalculate the previously published 1996 rates and the 2001 rates
are standardised to the 1996 population

Figure 38 YLL rates for major disease groupings, by sex, Victoria, 1996 and 2001
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6.2.1 Cardiovascular disease

Approximately 60 per cent of the improvement in cardiovascular disease for both males and females 
is explained by a reduction in the YLL rate for ischaemic heart disease (IHD). Stroke contributes the
second largest improvement to the total cardiovascular disease YLL rate, at 22 per cent in females and
16 per cent in males (table 33 and figure 39). Change in the other cardiovascular conditions is less
marked. There have been major improvements in both the prevention and treatment of cardiovascular
disease, with a consequent reduction in mortality, as well as improvements in the quality of life, for
those with the condition.

Table 33 Cardiovascular disease YLL rates per 1,000, by sex, Victoria, 1996 and 2001

Males Females

Disease groups 1996 2001 Comparison to 1996 2001 Comparison to
overall CVD overall CVD

improvement (%) improvement (%)

Ischaemic heart disease 16.6 12.0 63 11.8 8.2 59

Stroke 4.6 3.4 16 5.7 4.3 22

Inflammatory heart disease 0.9 0.7 4 0.5 0.5 0

Hypertensive heart disease 0.5 0.1 6 0.8 0.2 11

Non-rheumatic valvular disease 0.4 0.4 -1 0.5 0.5 -1

Aortic aneurysm 0.8 0.1 10 0.4 0.2 4

Peripheral vascular disease 0.4 0.3 2 0.6 0.3 6

Rheumatic heart disease 0.2 0.1 1 0.3 0.2 2

CVD = cardiovascular disease.

Note: The GBD standard life expectancy is used to recalculate the previously published 1996 rates, and the 2001 rates
are standardised to the 1996 population.

Figure 39 Cardiovascular disease YLL rates per 1,000, by sex, Victoria, 1996 and 2001
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6.2.2 Cancer

Over half of the improvement in the total male cancerYLL rate is explained by lung cancer. The largest
contributor to the improvement in the female cancerYLL rate is breast cancer. While the male YLL rate
for lung cancer is falling, there is no such improvement for females (table 34 and figure 40). This
difference reflects the later start of the tobacco epidemic in females, while the prevalence of smoking
behaviour in males has been falling for many years from the very high rates that prevailed in the 1950s
and 1960s. The benefits of smoking cessation over 20 years earlier are reflected in the reduced
mortality from lung cancer and chronic respiratory disease in males today.

Table 34 Cancer YLL rates per 1,000, by sex, Victoria, 1996 and 2001

Males Females

Cancers 1996 2001 Comparison to 1996 2001 Comparison to
overall cancer overall cancer

improvement (%) improvement (%)

Bladder 0.6 0.6 2 0.2 0.3 -4

Bone and connective tissue 0.3 0.2 6 0.2 0.3 -7

Bowel 3.5 3.0 32 3.0 2.6 40

Brain 1.0 1.1 -5 0.8 0.8 1

Breast 0.0 0.0 0 4.9 3.8 112

Cervix 0.0 0.0 0 0.5 0.4 8

Endometrium 0.0 0.0 0 0.4 0.4 -4

Gall bladder 0.1 0.2 -2 0.3 0.3 9

Kidney 0.5 0.6 -5 0.5 0.4 6

Larynx 0.3 0.3 5 0.0 0.0 -2

Leukaemia 1.1 0.9 13 0.7 0.7 1

Liver 0.6 0.7 -7 0.2 0.3 -9

Lung 6.3 5.2 70 3.1 3.2 -10

Lymphoma 1.1 1.0 7 1.0 0.9 6

Melanoma 0.8 0.7 7 0.4 0.5 -8

Mouth 0.8 0.6 10 0.3 0.3 7

Multiple myeloma 0.5 0.9 -24 0.3 0.7 -38

Oesophagus 0.8 0.9 -2 0.4 0.4 2

Other neoplasia 0.3 0.9 -38 0.2 0.7 -49

Other skin cancers 0.2 0.3 -3 0.1 0.1 0

Ovary 0.0 0.0 0 1.5 1.2 23

Pancreas 1.1 1.2 -5 1.1 1.0 5

Prostate 2.6 2.1 24 0.0 0.0 0

Stomach 1.1 0.9 12 0.7 0.6 13

Testis 0.1 0.0 4 0.0 0.0 0

Thyroid 0.0 0.0 0 0.1 0.1 -1

Note: The GBD standard life expectancy is used to recalculate the previously published 1996 rates, and the 2001 rates
are standardised to the 1996 population.



Figure 40 Major cancer YLL rates, by sex, Victoria, 1996 and 2001

6.3 Disability-adjusted life years
We cannot directly compare the total DALY rate between the two study years, given the methodological
changes introduced for estimating the years of life lost as a result of disability (YLDs) for several diseases.
Here, we group all diseases studied into three subgroups according to the ease of comparability of
estimates in the 1996 and 2001 studies: (1) high comparability, (2) moderate comparability with some
caution and (3) poor comparability where comparisons are not recommended. Sixty-five per cent of the
total DALYs in 2001 arise in the highly comparable subgroup, along with 17 per cent in the moderately
comparable subgroup and the remaining 18 per cent in the subgroup for which comparisons are not
recommended. For the latter subgroup, the methods used to calculate the morbidity component have
been refined to such an extent that comparisons are difficult to attempt without a lot of repeated
disease modelling of the 1996 estimates. Table 35 displays the composition of the subgroups in 2001.
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Table 35 Comparability of broad disease groupings 1996 and 2001

Disease Comments

Diseases with high comparability between 1996 and 2001

Infections and parasitic diseases Disease models made directly comparable; data sources the 
same in both studies

Respiratory infections

Maternal conditions

Neonatal conditions

Nutritional disorders

Cancers

Endocrine and metabolic disorders

Mental disorders surveyed in the National Mental 
Health and Wellbeing Survey (excludes autism,
attention deficit hyperactivity disorder,
eating disorders and psychoses)

Chronic respiratory diseases

Digestive disorders

Genitourinary disorders

Skin diseases

Musculoskeletal diseases

Congenital abnormalities

Injuries

Moderately comparable diseases with some caution

Cardiovascular disease Use of the linked VAED data to derive the incidence of
ischaemic heart disease; underlying causes of heart failure and 
remission rates. Change of study source of stroke incidence data 

Diseases for which comparisons are not recommended

Oral health Change in case definition; new data sources; introduction of
regression analysis across surveys

Diabetes Change of data sources (from self-reported to measured) and 
other newer studies on the complications of diabetes

Neurological and sense disorders Dementia prevalence refined in age goups. Parkinsons 
prevalence used more recent studies and case fatality 
estimated from local data. Hearing loss used refined  
assumptions regarding progression from mild to severe

For those diseases for which direct comparisons are possible, we calculated age-standardised DALY
rates for the two study years. Over the five-year period, the total population size grew and changed in
its composition. For comparison purposes, we adopted age standardisation to the 1996 Victorian
population. For each disease in the highly comparable disease grouping, we entered the incidence as
reported/measured in 1996 in the 2001YLD spreadsheets to calculate equivalent 1996 YLDs using
the same duration and disability weights that apply to the 2001 incidence estimates. We then added
the reworked 1996 YLDs to the reworked YLLs for 1996 (using the GBD conversion) to derive the
reworked DALYs for 1996.



Over this subset of highly comparable diseases, the male DALY rate has improved by 3 per cent (from
92 to 89 DALYs per 1,000), while there has been a 1 per cent change in females (from 79 to 78 DALYs
per 1,000) (table 36). Improvement in cancer, musculoskeletal diseases and chronic respiratory
diseases make the largest contribution to the overall improvement in male DALY rates, while
improvements for females are largest in musculoskeletal diseases, cancers and digestive disorders.
Other smaller positive and negative changes have occurred in some other diseases in both males and
females, but the changes are so small as to be of no real consequence. The comparison column in
table 36 reflects the percentage improvement (+%) or worsening (–%) in the DALY rate for each disease
relative to the overall DALY rate improvement.

Table 36 Age-standardised DALY rates per 1,000 population for highly comparable diseases,
by sex, Victoria, 1996 and 2001

Males Females

Highly comparable 1996 2001 Comparison to 1996 2001 Comparison to
diseases overall rate overall rate

change (%) change (%)

Infections and parasitic diseases 2.4 1.6 26 1.3 1.5 -36

Respiratory infections 1.4 1.3 2 1.4 1.5 -24

Neonatal conditions 1.6 2.0 -11 1.3 1.5 -27

Cancer 30.9 28.1 87 26.3 25.0 162

Surveyed mental disorders 16.7 16.7 0 17.7 17.7 0

Chronic respiratory diseases 10.3 9.9 14 9.1 9.4 -39

Digestive disorders 3.5 2.9 20 3.2 2.8 49

Genitourinary disorders 3.5 3.8 -8 2.8 3.6 -110

Musculo-skeletal diseases 4.6 3.3 40 6.9 4.9 251

Congenital abnormalities 1.6 3.1 -48 1.3 2.0 -98

Unintentional injuries 8.8 8.1 23 3.8 3.5 39

Intentional injuries 4.4 4.6 -7 1.4 1.5 -20

Total DALY rates 91.7 88.5 79.0 78.3

Note: The GBD standard life expectancy is used to recalculate the previously published 1996 rates, and the 2001 rates
are standardised to the 1996 population.

6.4 Risk factors
It is not possible within our time frame to compare the importance of risk factors between study
years, because risk factors have been estimated using very different methods (as outlined in
chapter 2, section 2.12).

6.5 Disease rankings
It is possible to examine the ranking order of the major disease groups contributing to the overall
burden of disease in 1996 and the forecasts made at that time to 2016. It is not often that
predictions are compared to actual events in health, but we can see for each of the top eight
disease groups how the 1996 predictions for 2016 compare to the rankings of the 2001 study 
(table 37). The predicted fall in the importance of cardiovascular disease by 2016 has already
occurred for both men and women. A total of four predictions for men have been realised already,
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along with two for women. Also clear is the otherwise small degree of change in the rankings that
occurs within a five-year period. The rise in the ranking of diabetes in women is probably due to
improved data sources in 2001, coupled with the relatively poor prediction method adopted in 1996,
rather than due to any real trend in disease. Most of the trends in mortality that were used in the
1996 predictions for 2016 continue to be realised.

Table 37 Changes in the rank of the burden of disease in DALYs for major disease groups,
by sex, Victoria, 1996, 1996 projections for 2016, and 2001

Males Females

1996 2016a 2001 1996 2016a 2001

Cardiovascular disease 1 2 2 1 3 2

Cancer 2 1 1 2 1 1

Mental disorders 3 3 3 3 4 3

Neurological and sense disorders 4 4 4 4 2 4

Chronic respiratory diseases 5 6 5 5 5 5

Unintentional injuries 6 9 6 7 10 8

Diabetes mellitus 7 5 7 8 7 6

Musculoskeletal diseases 10 8 10 6 6 7

a Predictions made at the time of the 1996 study.
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7.1 Precision of estimates
The calculation of mortality burden is straightforward, and the precision of the estimates of years 
of life lost as a result of premature mortality (YLL) depends almost entirely on the quality of data 
on underlying cause of death. 

The calculation of the non-fatal burden requires much more extensive epidemiological modelling,
drawing on a diverse range of data sources, research findings and expert opinion. The precision of the
estimates of equivalent ‘healthy’ years of life lost as a result of disability (YLD) is not really quantifiable
in the usual statistical sense of deriving a confidence interval because it varies across diseases and
depends on the specific disease model being applied and the source and nature of the data
underlying this model. 

An additional issue that affects precision relates to the choice of disability weights. The majority 
of weights used in this study were not derived within a Victorian context so may not reflect local
community preferences for different health states. We anticipate that further improvements in
methods, models and data will result in incremental improvements in the accuracy and certainty 
of burden of disease estimates forVictoria. 

It is likely, however, that the uncertainty in our estimates for many conditions is not excessive. This is
because about half the total burden is due to mortality, where estimates are generally fairly precise,
and around 40 per cent of the remaining non-fatal burden is attributable to a small number of
diseases for which reasonably good Australian orVictorian data are available (for example, injuries,
cancers, stroke, diabetes, and affective and anxiety disorders). This leaves around 30 per cent of the
total burden with varying higher levels of uncertainty. Also note that burden estimates for many
conditions lower in the overall ranking of conditions would fluctuate over time as a result of variations
in incidence and mortality. In particular, the estimates for many infectious diseases vary from year to
year depending on whether it is an epidemic year. For this reason, precise ordering of smaller causes
of burden is not very useful.

7.2 Data gaps and deficiencies
One of the important byproducts of the extensive epidemiological modelling carried out as part of this
study has been the identification of gaps and deficiencies in Victorian population health data
(notwithstanding the high quality and extensive availability of such data in Australia compared with
many other countries). The key issues arising from these gaps and deficiencies are discussed in the
following sections.

7.2.1 Descriptive epidemiology

Incidence or prevalence data for some diseases are relatively complete (for example, cancer and
some infectious diseases), but data for many others are unavailable or have severe limitations. This
can lead to inconsistencies among commonly quoted incidence, prevalence and mortality estimates,
particularly for important diseases such as diabetes and dementia. To the extent that this issue can
be addressed, the diseases that require priority, given their contribution to the total non-fatal burden,
are discussed in more detail below:

• Osteoarthritis and rheumatoid arthritis. The only population-level data we are aware of for
Australia are self-reported data from the National Health Survey. Self-reported prevalence of both
types of arthritis is considerably higher than the best estimates from epidemiological studies. For
this reason, ourYLD estimates are based on overseas population-based epidemiological studies
using clinical criteria to define incident cases.

7 Discussion and conclusions
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• Asthma. There are two ways in which asthma is defined in population surveys. The first method
relies on questions about cough, wheeze and shortness of breath, as well as whether a doctor has
made a diagnosis of asthma. Prevalence estimates based on this method are consistently two to
three times higher than those based on the alternative method, which uses a positive reaction to an
airway hyper-reactivity test as an additional diagnostic criterion. While we acknowledge that some
people with genuine asthma are missed by airway hyper-reactivity testing, it is implausible that this
is the case for more than half the total number of asthmatics. To err on the conservative side, we
used prevalence estimates from studies that use the latter method.

• Hearing loss. The prevalence of hearing impairment with use of hearing aids (if any) is not known in
Victoria. Our estimates for adult-onset hearing loss are based on a population survey of measured
hearing loss in South Australia, together with assumptions about the effectiveness of hearing aids.

• Chronic obstructive pulmonary disease. Prevalence and severity estimates are based on the
Busselton study in Western Australia. It is not known how representative the results from this one
rural town in the early 1990s are of the current Victorian population. 

Other gaps in our knowledge of the epidemiology of disease and injury in Victoria relate to information
on (1) the distribution of disease severity, which is inadequate or lacking for some important conditions
(for example, asthma, angina, heart failure, stroke, peripheral arterial disease, osteoarthritis, dementia
and head injuries), and (2) case fatality rates, which are not available for the vast majority of
conditions. Improvements in record linkage and retention of identifiers in population surveys should
allow these issues to be addressed at relatively low cost. 

7.2.2 Self-reported health status
Often, the techniques used to obtain health-related information are inappropriate and result
in misleading or implausible findings. This problem explains the inconsistencies between 
self-reported health data from population surveys and best estimates from epidemiological 
studies for some important diseases and risk factors (for example, arthritis, asthma, upper and
lower respiratory conditions, and body mass). The major limitations of self-reported data on health
conditions relate to:

• under-reporting of undiagnosed conditions (for example, many mental health problems 
and diabetes) 

• over-reporting of some conditions (for example, where symptoms such as joint pain are 
incorrectly labelled as osteoarthritis, or occasional wheezing as asthma) 

• a lack of information on condition severity (resulting in high prevalence due to the inclusion 
of minor conditions or minor symptoms). 

7.2.3 Risk factor attribution
Plausible risk factor attributable fractions are difficult to calculate. Some of the complicating factors
are summarised below:

• While a considerable amount of ‘self-reported’ survey data is available, considerably less
‘measurement’ survey data are available on representative samples with adequate response rates. 

• Evidence of the relative risk of death or disease in the presence of a risk factor is limited and often
reported by categories of exposure that are different from those used in population surveys.

• A cross-sectional measure of risk factor prevalence may not reflect the exposure level that is relevant
to current health status. Given the long lag time between exposure to tobacco smoke and cancer,
for example, current smoking prevalence would underestimate the true attributable fraction, because
it is considerably lower than prevalence figures in past decades that are the cause of current cancer
rates. We accounted for this issue in our calculations of the tobacco burden, but similar issues are
relevant to other risk factors. 
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• One-off measurements of a level of exposure may not reflect the health impact of the true exposure
over time. Blood pressure and cholesterol levels, for example, are subject to considerable variation
over time. 

• Similar to the doubts expressed above about the validity of self-reported health status, survey
results of risk factors such as alcohol consumption, smoking behaviour and dietary habits may be
far from accurate. 

7.3 Methodological issues and developments
During this study, methodological issues emerged that we consider require development and
refinement to improve the validity and applicability of the disability-adjusted life year (DALY) metric.
Efforts are already underway internationally in some of these areas. Here, we briefly summarise the
major areas in which methods need improvement. A more detailed paper on these issues is planned. 

7.3.1 Comorbidity

Victorian and national studies made the first attempts to account for comorbidity in estimating the
total burden of disease. They did so for comorbidity between congenital malformations, between
mental disorders, between injuries and between physical disorders at older ages. We did not attempt
to adjust for comorbidity between mental and physical disorders, although Australian data are available
that indicate mental–physical comorbidity. One problem is that we rely on self-reported data for
physical conditions and, as indicated in the previous section, there are many reasons to doubt the
validity of such results, particularly the attribution to particular diseases. We thus ignored this area of
comorbidity. Because most of the important mental disorders are much more common in young and
mid adulthood, while physical conditions are far more common in the elderly, this omission is unlikely
to influence our results greatly. Other issues still need to be addressed, however, including modelling
the effect of comorbidity on combined disability weights, managing the potentially large number of
comorbid combinations, and dealing more comprehensively with dependent comorbidity.

7.3.2 Numerical valuation of health states

A substantial program of research and development is required to:

• improve methods to determine disability weights for low-severity conditions. The current methods,
in which valuation panels are asked to trade-off the deaths of persons in good health against those
in a state of less than perfect health, are not good at determining low-severity weights. As a result,
estimates of highly prevalent low-severity conditions such as mild hearing loss are inaccurate.

• determine the key domains to include in summary health state instruments for use in valuation
exercises and population data on health outcomes 

• obtain disability weights using more panels that are more representative of the general population 

• include the experience of people with particular conditions while still aiming to obtain a societal
(rather than an affected individual’s) perspective in valuation exercises

• develop comparable weights across cultures and among socioeconomic groups

• develop Australian-specific weights. Such weights would lead to estimates that may best suit the
needs of Australian health policy formulation. On the other hand, an international standard may
provide weights that are close enough to Australian preferences that the differences from 
Australian-specific weights are negligible in terms of policy development, while allowing direct
international comparisons. Internationally derived weights would also mean the weights could be
based on more and more extensive studies without requiring large resource input from the 
Australian health budget.



7.4 Policy implications and future directions
The release of a second burden of disease study forVictoria coincides with a steadily increasing
demand for an improved understanding of the health of our population from policy makers and
planners. Reports on population health status—such as those based on the descriptive epidemiology
of mortality, hospitalisation profiles and selected survey findings—have an important place but are
limited in the extent to which they document the net burden of disease states on society. 

No one tool achieves the required level of knowledge adequately, but analyses of the burden of
disease derived from complex modelling of relevant data provide an intuitive picture of health,
mortality and morbidity that is generally well understood. The broadly accepted DALY metric allows 
the relative contributions of mortality and disability from all disease states to be described. Although
the allocation of particular disease weights to certain conditions to calculate the YLD can be difficult,
the uniformity of the methodological approach to modelling disease burden across all diseases
provides a unique perspective on the distribution of ill health and its underlying causes across society. 

Based on our experience, the outcomes of discussions on the quantification of burden estimates
inevitably lead to a renewed focus on conditions that can otherwise be overlooked in more traditional
health status reports. This focus often results in a constructive analysis of day-to-day problems and
issues that are confronting health policy makers at all levels in a practical sense. Burden of disease
outputs thus contribute an essential element to the policy development and health planning cycle.

The Victorian Burden of Disease Study is just one of a number of sources of information that can be
used for policy making and priority setting across the sector. Burden of disease estimates do not
indicate the efficacy or effectiveness of interventions relevant to disease states, nor do they alone
indicate the value for money that can be achieved in seeking a level of health gain. On the other hand,
recent cost-effectiveness studies demonstrated that economic evaluations based on DALYs potentially
averted through intervention strategies can provide additional insights that have practical applications
for health planners (Nelson et al., 2005, Vos et al., 2005).

A common misconception is that DALYs are new sources of data for health planners: rather, DALYs are
simply alternative representations of information derived from existing data. Estimates are compiled
from the best available data relevant to diseases, including data on disease incidence and prevalence,
duration, mortality and severity. The description of method in this report highlights the data sources
and technical approaches used in detail. 

In the Australian context, available data have many gaps that force epidemiologists to refer to best
available international data sources. In particular, data on the incidence and prevalence of chronic
diseases are often poor, as are gold standard measurement data on the risk factors for chronic
diseases. On the other hand, vital statistics data such as mortality data are generally of high quality
and are regularly updated. The frequency with which future burden of disease studies may be
conducted in jurisdictions such as Victoria will largely reflect the availability of appropriate new data 
of sufficient quality to warrant generating a complete new set of estimates.

This latest study in Victoria provides a new set of disease burden estimates that significantly enhances
our knowledge, given both the availability of improved data for some conditions (for example, cancers)
and significant refinements in the epidemiological modelling of these data. For some conditions where
new data were not forthcoming between 1996 and 2001 (for example, hearing loss and most mental
disorders), the improved approaches to analysis provide us with a much clearer picture of burden than
was possible when the original study was performed in 1996. Chapter 6 of this report provides the
reader with detailed information on comparisons that are both valid and invalid between the current
study (2001 data) and the first Victorian study (1996 data). 
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Given the many methodological changes, we caution against comparisons between the published
results of the two studies, apart from those presented in chapter 6. On the other hand, we are
confident that this study provides the best possible overview of the burden of disease in Victoria using
latest available data and the most refined methods available, and that it will allow policy makers to
make more confident decisions.

Where to next? Work is underway to generate a second set of burden of disease (DALY) estimates for
all local government areas in the state (based on 2001 data). These estimates are due for release in
mid-2006. The Department of Human Services’ Health Surveillance and Evaluation Section also
annually releases profiles of life expectancy at birth. These data are accessible on the web site
www.health.vic.gov.au/healthstatus.

Key areas of work requiring attention are (1) the development of appropriate disease weights based on
Australian population data and (2) the conduct of a comprehensive sensitivity and uncertainty analysis
of estimates derived from studies such as this Victorian study and the soon-to-be-completed national
study. The Health Surveillance and Evaluation Section has close collaborative links with the national
burden of disease study group at the University of Queensland, which has identified both of the above
issues in its work program. Further, the existence of a national burden of disease advisory group,
coordinated by the University of Queensland with representation from all jurisdictions, is providing a
significant boost to the development, harmonisation and sharing of the technical capacity required in
Victoria and nationally to progress this work.

7.5 Conclusions
This report has addressed the need for comprehensive and comparable information on the causes 
of loss of health in the Victorian population. It provides the second detailed, and internally consistent,
estimates forVictoria of the incidence, prevalence, duration, mortality and disease burden for an
exhaustive and mutually exclusive set of disease and injury categories. It has also taken steps towards
quantifying the burden associated with a range of risk factors and health determinants, using vastly
improved methods. While we made every attempt to identify the best available information in relation
to each disease, injury and risk factor category, and to consult as widely as possible, the estimates
published here are developmental. We hope others will contribute to future improvements in data,
disease models and disability weights. One fundamental goal in constructing summary measures is 
to identify the relative magnitude of different health problems, including diseases, injuries and risk
factors. The DALY method provides a conceptual framework linking determinants to disease and injury,
through to impairments, disability and other health outcomes. It brings together a range of concepts
and data sources to present internally consistent information on the origins, patterns, nature and
consequences of disability and related health conditions.

The DALY method also provides a way in which to link information on disease causes and occurrence
to information on both short-term and long-term health outcomes, including impairments, functional
limitations (disability) and, potentially, restrictions on participation in usual roles (handicap). The
burden of disease method is designed to inform health policy on the prevention and treatment (cure 
or reduction in severity) of these health outcomes. In principle, if measurement instruments and
classification categories for impairments and functional limitations are used consistently in
epidemiological studies of the sequelae of diseases and injuries and in population disability surveys,
burden of disease analyses should provide DALY estimates consistent with the overall prevalence of
impairments and disabilities in the population.

This coherent system of health statistics represents a major advance in our ability to monitor
population health (both levels and distributions) and accumulate knowledge about causal factors. 

www.health.vic.gov.au/healthstatus
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The use of a common metric such as the DALY for burden of disease analyses, measurement of
clinical outcomes, and cost-effectiveness analyses allows existing or prospective interventions to be
judged in terms of both their cost-effectiveness and their relative impacts in reducing the burden of
disease and ill health.

In summary, burden of disease analysis provides a unique perspective on health—one that integrates
fatal and non-fatal outcomes, yet allows the two classes of outcomes to be examined separately 
as well. Additionally, the burden can be readily disaggregated by cause for analysis at the level of
diseases and risk factors, and can be estimated for any subgroup of the population for which data 
are available. The results reported here thus provide a valuable insight into the scope for further
health gain in Victoria. 
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ABS Australian Bureau of Statistics

ADHD attention-deficit with hyperactivity disorder

AHT airway hyper-responsiveness test

AIDS acquired immune deficiency syndrome

AIHW Australian Institute of Health and Welfare

AMI acute myocardial infarction

ANZDATA Australian and New Zealand Register of Dialysis and Transplant Patients

AP angina pectoris

ART assisted reproductive technologies

BCC basal cell carcinoma

BEACH Bettering the Evaluation and Care of Health

BFV Barmah Forest virus

BMES Blue Mountains Eye Study

BMI body mass index

BPH benign prostatic hypertrophy

CABG coronary artery bypass graft

CFR case fatality rate

CFS chronic fatigue syndrome

COPD chronic obstructive pulmonary disease

CNS central nervous system

CRA comparative risk assessment

CVD cardiovascular disease

DALY disability-adjusted life year

DHAC Australian Department of Health and Aged Care

DHS Department of Human Services (Victoria)

DisMod 2 Disease Modelling software package

DSM-IV Diagnostic and statistical manual of mental disorders—fourth edition

DW disability weight

FEV forced expiratory volume

GAD generalized anxiety disorder

GBD Global Burden of Disease (study)

HCC hepatocellular cancer

HIV human immunodeficiency virus

ICD-10 International Classification of Diseases—revision 10

ICD-9 International Classification of Diseases—revision 9

IDDM insulin-dependent diabetes mellitus

IDU injecting drug user

IHD ischaemic heart disease

IOTF International Obesity Task Force

MDD major depressive disorder

MDE major depressive episode

Glossary of abbreviations
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MHS National Mental Health and Wellbeing Survey 1997

NCSCH National Cancer Statistics Clearing House

NEMESIS North East Melbourne Stroke Incidence Study

NHMRC National Health and Medical Research Council

NHS National Health Survey

NIDDM non-insulin-dependent diabetes mellitus

NIDSS Notifiable Infectious Diseases Surveillance System

NOHS National Oral Health Survey

NOHSC National Occupational Health and Safety Commission

NPSU National Perinatal Statistics Unit (AIHW)

NZMOH New Zealand Ministry of Health

OCD obsessive-compulsive disorder

PID pelvic inflammatory disease

PTO person trade-off valuation method

PTCA  percutanerous transluminal coronary angioplasty

PTSD post-traumatic stress disorder

PVD peripheral vascular disease

QALY quality adjusted life year

RR relative risk

RRV Ross River virus

RSI repetitive strain injury

SACR South Australian Cancer Registry

SCC squamous cell carcinoma

SF-12 Medical Outcomes Study 12-item Short-Form Health Survey

SF-36 Medical Outcomes Study 36-item Short-Form Health Survey

SIDS sudden infant death syndrome

SLA statistical local area

SMR standardised mortality ratio

STD sexually transmitted disease

TB tuberculosis

TOP termination of pregnancy

VAED Victorian Admitted Episode Dataset

VCR Victorian Cancer Registry

VEMD Victorian Emergency Minimum Dataset

VHPSS Victorian Hospital Pathogens Surveillance Scheme

WHO World Health Organization

YLD years lost as a result of disability

YLL years of life lost (as a result of premature mortality)
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Appendix table 1 Disease categories and disability weights

Disease category, subcategory, or sequelae Disability Comments
weight

I. Communicable diseases, maternal, neonatal and nutritional conditions

A. Infectious and parasitic diseases

1. Tuberculosis

Pulmonary tuberculosis 0.295 GBD weight

Extra-pulmonary tuberculosis 0.300 GBD weight

2. Sexually transmitted diseases (not HIV/AIDS)

(a) Syphilis

Primary syphilis 0.148 GBD weight

Secondary syphilis 0.048 GBD weight

Tertiary syphilis (cardiovascular) 0.196 GBD weight

Tertiary syphilis (gummas) 0.102 GBD weight

Tertiary syphilis (neurologic) 0.283 GBD weight

Syphilis (congenital) 0.315 GBD weight

(b) Chlamydia

Conjunctivitis 0.180 GBD weight

Urethritis 0.067 GBD weight

Cervicitis 0.049 GBD weight

Pelvic inflammatory disease 0.420 GBD weight

Ectopic pregnancy 0.549 GBD weight

Chronic pelvic pain 0.122 GBD weight

Infertility 0.180 GBD weight

Tubo-ovarian abscess 0.549 GBD weight

(c) Gonorrhoea

Urethritis 0.067 GBD weight

Cervicitis 0.049 GBD weight

Pelvic inflammatory disease 0.420 GBD weight

Ectopic pregnancy 0.549 GBD weight

Chronic pelvic pain 0.122 GBD weight

Infertility 0.180 GBD weight

Tubo-ovarian abscess 0.549 GBD weight

(d) Other sexually transmitted disease

Pelvic inflammatory disease 0.420 GBD weight

Ectopic pregnancy 0.549 GBD weight

Chronic pelvic pain 0.122 GBD weight

Infertility 0.180 GBD weight

Tubo-ovarian abscess 0.549 GBD weight

Appendix
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Disease category, subcategory, or sequelae Disability Comments
weight

3. HIV/AIDS

Diagnosed asymptomatic HIV 0.200 Dutch weight

Symptomatic HIV 0.310 Dutch weight

AIDS 0.560 Dutch weight

AIDS—terminal phase 0.950 Dutch weight

4. Diarrhoeal diseases and gastroenteritis

Uncomplicated episodes 0.093 GBD age-specific weights 
(average shown here)

Complicated episodes 0.420 Dutch weight for complicated  
episode (50%) plus GBD weight
for uncomplicated episode (50%)

5. Vaccine-preventable cluster

(a) Diphtheria

Cases 0.230 GBD weight

Neurological complications 0.078 GBD weight

Myocarditis 0.323 GBD weight

(b) Whooping cough

Pertussis episode 0.178 GBD weight

Mental retardation (treated) 0.420 GBD weight (0.394 for 0–4 years
old, 0.420 for 5–14 years old)

Mental retardation (untreated) 0.483 GBD weight (0.469 for 0–4 years
old, 0.483 for 5–14 years old)

(c) Tetanus

Cases 0.612 GBD weight

(d) Poliomyelitis

Cases 0.369 GBD weight

(e) Measles

Episodes 0.152 GBD weight

Measles encephalitis 0.338 GBD weight for neurological 
sequelae of encephalitis

Sub-acute sclerosing panencephalitis 0.930 Dutch weight for end-stage disease

(f) Rubella

Episodes 0.152 GBD weight for measles episode

Congenital cataracts 0.430 Dutch weight for severe vision loss

Congenital heart disease 0.350 Dutch weight for heart failure

Congenital deafness 0.230 Dutch weight

(g) Haemophilus influenzae type b (Hib)

Epiglottitis 0.152 GBD weight for Haemophilus 
influenzae episode

Meningitis 0.430 Average of weights for
meningitis manifestations

Septicaemia 0.350 GBD weight

Pneumonia 0.230 Estimated using EQ5D + 
regression model
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Disease category, subcategory, or sequelae Disability Comments
weight

6. Meningitis

Acute episodes 0.913 Estimated using EQ-5D+ 
regression model

After effects up to six months 0.226 Estimated using EQ-5D+ 
regression model

VP shunt 0.170 Dutch weight for motor deficit

Hearing loss 0.234 Average of Dutch weights for
mild, moderate, and severe loss

Seizure disorder 0.110 Dutch weight

Less severe developmental problems 0.100 Average of Dutch weights for
developmental problems

Mental retardation 0.250 Dutch weight

Motor deficit plus mental retardation 0.760 Dutch weight

Less severe developmental problems 0.100 Based on Dutch weights for
developmental problems

Scarring/deformity 0.133 Based on GBD amputation weights

7. Septicaemia

Cases 0.613 GBD age-specific weights 
(average shown here)

8. Arbovirus infection (including Ross River fever)

Acute phase 0.258 Dutch weight for moderate 
rheumatoid arthritis

Chronic phase 0.140 Dutch weight for mild 
rheumatoid arthritis

9. Hepatitis

(a) Hepatitis A

Uncomplicated episodes 0.093 GBD age-specific weights,
average shown here

Complicated episodes 0.420 Dutch weight for complicated 
episode (50%) plus GBD weight
for uncomplicated episode (50%)

Prolonged or relapsing episodes 0.140 Dutch weight for mild depression

(b) Hepatitis B

Cases 0.000 Asymptomatic cases only

Acute symptomatic episodes 0.210 Dutch weight

Chronic symptomatic carrier 0.360 Dutch weight

Compensated liver cirrhosis 0.310 Dutch weight

Decompensated liver cirrhosis 0.840 Dutch weight

Hepato-cellular cancer – See sequelae and weights for F5 
Liver cancer

(c) Hepatitis C

Cases 0.000 Asymptomatic cases only

Acute symptomatic episode 0.210 Dutch weight for hepatitis B

Chronic symptomatic carrier 0.360 Dutch weight for hepatitis B

Decompensated liver cirrhosis 0.840 Dutch weight

Hepato-cellular cancer – See sequelae and weights for F5 
Liver cancer
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Disease category, subcategory, or sequelae Disability Comments
weight

B. Acute respiratory infections

1. Lower respiratory tract infections

Influenza episodes 0.047 Estimated using EQ-5D+ 
regression model

Acute bronchitis episodes 0.132 Estimated using EQ-5D+ 
regression model

Pneumonia episodes 0.373 Estimated using EQ-5D+ 
regression model

2. Upper respiratory tract infections

Acute nasopharyngitis 0.014 Estimated using EQ-5D+ 
regression model

Acute sinusitis 0.061 Estimated using EQ-5D+ 
regression model

Pharyngitis/tonsillitis 0.061 Estimated using EQ-5D+ 
regression model

3. Otitis media

Acute episodes 0.090 Dutch weight for one day severe 
pain plus four days moderate pain

Chronic otitis media 0.110 Dutch weight for early acquired mild 
to moderate hearing loss

Deafness 0.233 Dutch weight for early acquired 
severe hearing loss

C. Maternal conditions

1. Maternal haemorrhage

Cases 0.011 GBD weight for moderate anaemia 

Severe anaemia 0.093 GBD weight

2. Maternal sepsis

Episodes 0.500 GBD weight

Infertility 0.180 GBD weight

3. Hypertension in pregnancy

Episodes 0.117 Estimated using EQ-5D+ 
regression model

Neurological sequelae 0.388 GBD weight

4. Obstructed labour

Episodes 0.349 Estimated using EQ-5D+ 
regression model

5. Abortion

Episodes spontaneous abortion 0.000 GBD weight

Episodes induced abortion 0.000 GBD weight

Infertility 0.180 GBD weight
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Disease category, subcategory, or sequelae Disability Comments
weight

D. Neonatal causes

1. Birth trauma and asphyxia

Deafness 0.230 Dutch weight

Seizure 0.110 Dutch weight

Cerebral palsy without intellectual disability 0.170 Dutch weight

Mild intellectual disability 0.290 Dutch weight

Moderate intellectual disability 0.430 Dutch weight

Severe intellectual disability 0.820 Dutch weight

Profound intellectual disability 0.760 Dutch weight

2. Low birth weight

Mild permanent disability 0.110 Dutch weight for mild to moderate 
early acquired hearing loss

Severe hearing loss 0.370 Dutch weight

Vision loss 0.170 Dutch weight for moderate vision loss

Epilepsy 0.110 Dutch weight

Cerebral palsy without intellectual disability 0.170 Dutch weight

Mild intellectual disability 0.290 Dutch weight

Moderate intellectual disability 0.430 Dutch weight

Severe intellectual disability 0.820 Dutch weight

Profound intellectual disability 0.760 Dutch weight

3. Neonatal infections

Acute neonatal episodes 0.894 Dutch weight for acute 
meningitis episode

Deafness 0.370 Dutch weight

Motor deficit 0.170 Dutch weight

Mild intellectual disability 0.290 Dutch weight

Moderate intellectual disability 0.430 Dutch weight

Severe intellectual disability 0.820 Dutch weight

Profound intellectual disability 0.760 Dutch weight

4. Other neonatal causes

Mild intellectual disability 0.290 Dutch weight

Moderate intellectual disability 0.430 Dutch weight

Severe intellectual disability 0.820 Dutch weight

Profound intellectual disability 0.760 Dutch weight

Cerebral palsy without intellectual disability 0.170 Dutch weight for motor deficit

E. Nutritional deficiencies

1. Iron-deficiency anaemia

Non-anaemic iron deficiency 0.005 Estimated using EQ-5D+ 
regression model

Mild anaemia 0.005 GBD weight

Moderate anaemia 0.011 GBD weight

Severe anaemia 0.090 GBD weight

Very severe anaemia 0.250 GBD weight

Cognitive impairment 0.024 GBD weight



Disease category, subcategory, or sequelae Disability Comments
weight

II. Non-communicable diseases

F. Malignant neoplasms

1. Mouth and oropharynx cancers

Diagnosis and primary therapy 0.560 Dutch weight for oesophageal cancer

State after intentionally curative primary therapy 0.370 Dutch weight for oesophageal cancer

In remission 0.370 Dutch weight for oesophageal cancer

Disseminated cancer 0.900 Dutch weight for oesophageal cancer

Terminal stage 0.930 Dutch weight for end-stage disease

2. Oesophagus cancer

Diagnosis and primary therapy 0.560 Dutch weight

State after intentionally curative primary therapy 0.370 Dutch weight

Irradically removed or disseminated carcinoma 0.900 Dutch weight

Pre-terminal and terminal stages 0.930 Dutch weight for end-stage disease

3. Stomach cancer

Diagnosis and primary therapy 0.530 Dutch weight

State after intentionally curative primary therapy 0.380 Dutch weight

Irradically removed or disseminated carcinoma 0.730 Dutch weight

Pre-terminal and terminal stages 0.930 Dutch weight for end-stage disease

4. Bowel cancer

Diagnosis and primary therapy 0.430 Dutch weight

State after intentionally curative primary therapy 0.200 Dutch weight

In remission 0.430 Dutch weight

Irradically removed or disseminated carcinoma 0.830 Dutch weight

Terminal stage 0.930 Dutch weight for end-stage disease

5. Liver cancer

Diagnosis and initial treatment 0.430 Dutch weight for colorectal cancer

State after intentionally curative primary therapy 0.200 Dutch weight for colorectal cancer

Clinically disease free 0.200 Dutch weight for colorectal cancer

Irradically removed/disseminated/preterminal 0.830 Dutch weight for colorectal cancer

Terminal phase 0.930 Dutch weight for end-stage disease

6. Gall bladder cancer

Diagnosis and initial treatment 0.430 Dutch weight for colorectal cancer

State after intentionally curative primary therapy 0.200 Dutch weight for colorectal cancer

Clinically disease free 0.200 Dutch weight for colorectal cancer

Irradically removed/disseminated/preterminal 0.830 Dutch weight for colorectal cancer

Terminal phase 0.930 Dutch weight for end-stage disease
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Disease category, subcategory, or sequelae Disability Comments
weight

7. Pancreas cancer

Diagnosis and initial treatment 0.430 Dutch weight for colorectal cancer

State after intentionally curative primary therapy 0.200 Dutch weight for colorectal cancer

Disseminated 0.830 Dutch weight for colorectal cancer

Terminal phase 0.930 Dutch weight for end-stage disease

8. Lung cancer

Non-small cell cancer

Diagnosis and primary therapy 0.440 Dutch weight

Disease free after primary therapy 0.470 Dutch weight

Diagnosis and primary therapy for inoperable cancer 0.760 Dutch weight

Disseminated cancer 0.910 Dutch weight

Terminal stage 0.930 Dutch weight for end-stage disease

Diagnosis and chemotherapy small cell cancer 0.680 Dutch weight

Disease free after primary therapy for small cell cancer 0.470 Dutch weight

Small cell cancer in remission 0.540 Dutch weight

Relapse/terminal stage small cell cancer 0.930 Dutch weight for end-stage disease

9. Bone and connective tissue cancers

Diagnosis and primary therapy 0.350 Provisional weight based on 
Dutch weights

State after intentionally curative primary therapy 0.300 Provisional weight based on 
Dutch weights

In remission 0.300 Provisional weight based on 
Dutch weights

Disseminated carcinoma 0.750 Provisional weight based on 
Dutch weights

Terminal stage 0.930 Dutch weight for end-stage disease

10. Melanoma

Primary treatment: no evidence of dissemination 0.190 Dutch weight

No evidence of dissemination after initial treatment 0.190 Dutch weight

Primary treatment: lymph node but no distant dissemination 0.430 Dutch weight

In remission 0.190 Dutch weight

Disseminated melanoma 0.810 Dutch weight

Terminal phase 0.930 Dutch weight for end-stage disease

11. Non-melanoma skin cancers

Basal cell carcinoma 0.050 Dutch weight

Squamous cell carcinoma undisseminated 0.070 Dutch weight

Squamous cell carcinoma with dissemination 0.400 Dutch weight

Squamous cell carcinoma–local recurrence 0.500 Dutch weight

Terminal phase 0.930 Dutch weight for end-stage disease



12. Breast cancer

Diagnosis and primary therapy: non-invasive tumour <2 cm 0.260 Dutch weight

Diagnosis and primary therapy: tumour 2–5 cm or
lymph node dissemination 0.690 Dutch weight

Diagnosis and primary therapy: tumour >5 cm 0.810 Dutch weight

Disease free after initial treatment 0.260 Dutch weight

In remission 0.260 Dutch weight

Disseminated cancer 0.790 Dutch weight

Terminal phase 0.930 Dutch weight for end-stage disease

13. Cervix cancer

Diagnosis and primary therapy 0.430 Provisional weight based on 
Dutch weights

State after intentionally curative primary therapy 0.200 Provisional weight based on 
Dutch weights

In remission 0.200 Provisional weight based on
Dutch weights

Disseminated carcinoma 0.750 Provisional weight based on 
Dutch weights

Terminal stage 0.930 Dutch weight for end-stage disease

14. Endometrium cancer

Diagnosis and primary therapy 0.430 Provisional weight based on 
Dutch weights

State after intentionally curative primary therapy 0.200 Provisional weight based on 
Dutch weights

In remission 0.200 Provisional weight based on 
Dutch weights

Disseminated carcinoma 0.750 Provisional weight based on 
Dutch weights

Terminal stage 0.930 Dutch weight for end-stage disease

15. Ovary cancer

Diagnosis and primary therapy 0.430 Provisional weight based on 
Dutch weights

State after intentionally curative primary therapy 0.200 Provisional weight based on 
Dutch weights

In remission 0.200 Provisional weight based on 
Dutch weights

Disseminated carcinoma 0.750 Provisional weight based on 
Dutch weights

Terminal stage 0.930 Dutch weight for end-stage disease

16. Prostate cancer

Diagnosis and primary therapy: localised cancer 0.270 Dutch weight

Follow-up without active therapy (watchful waiting) 0.270 Dutch weight

In remission 0.200 Dutch weight

Clinically disease free after primary therapy 0.180 Dutch weight

Hormone refractory cancer 0.640 Dutch weight

Terminal stage 0.930 Dutch weight end-stage disease

120 Victorian Burden of Disease Study Mortality and morbidity in 2001



Appendix 121

Disease category, subcategory, or sequelae Disability Comments
weight

17. Testicular cancer

Diagnosis and primary therapy 0.270 Provisional weight based on 
Dutch weights

State after intentionally curative primary therapy 0.180 Provisional weight based on 
Dutch weights

In remission 0.180 Provisional weight based on 
Dutch weights

Disseminated carcinoma 0.640 Provisional weight based on 
Dutch weights

Terminal stage 0.930 Dutch weight for end-stage disease

18. Bladder cancer

Diagnosis and primary therapy 0.270 Provisional weight based on 
Dutch weights

State after intentionally curative primary therapy 0.180 Provisional weight based on 
Dutch weights

In remission 0.180 Provisional weight based on 
Dutch weights

Disseminated carcinoma 0.640 Provisional weight based on 
Dutch weights

Terminal stage 0.930 Dutch weight for end-stage disease

19. Kidney cancer

Diagnosis and primary therapy 0.270 Provisional weight based on 
Dutch weights

State after intentionally curative primary therapy 0.180 Provisional weight based on 
Dutch weights

In remission 0.180 Provisional weight based on 
Dutch weights

Disseminated carcinoma 0.640 Provisional weight based on 
Dutch weights

Terminal stage 0.930 Dutch weight for end-stage disease

20. Brain cancer

Diagnosis and primary therapy 0.680 Provisional weight based on 
Dutch weights

State after intentionally curative primary therapy 0.180 Provisional weight based on 
Dutch weights

Disseminated carcinoma 0.750 Provisional weight based on 
Dutch weights

Terminal stage 0.930 Dutch weight for end-stage disease

21. Thyroid cancer

Diagnosis and primary therapy 0.270 Provisional weight based on 
Dutch weights

State after intentionally curative primary therapy 0.180 Provisional weight based on 
Dutch weights

In remission 0.180 Provisional weight based on 
Dutch weights



Disease category, subcategory, or sequelae Disability Comments
weight

Disseminated carcinoma 0.640 Provisional weight based on 
Dutch weights

Terminal stage 0.930 Dutch weight for end-stage disease

22. Lymphoma

(a) Non-Hodgkin’s lymphoma

Low grade: dissemination stage I and II 0.190 Dutch weight

Low grade: dissemination stage III and IV 0.610 Dutch weight

Intermediate/high grade: dissemination stage I 0.550 Dutch weight

Intermediate/high grade: dissemination stage II-IV 0.750 Dutch weight

Temporary remission after treatment 0.190 Dutch weight

Pre-terminal phase 0.750 Dutch weight

Terminal phase 0.930 Dutch weight for end-stage disease

Complete remission 0.190 Dutch weight

(b) Hodgkin’s disease

Low grade: dissemination stages I and II 0.190 Dutch weight

Low grade: dissemination stages III and IV 0.610 Dutch weight

Intermediate/high grade: dissemination stage I 0.550 Dutch weight

Intermediate/high grade: dissemination stages II-IV 0.750 Dutch weight

Temporary remission after treatment 0.190 Dutch weight

Pre-terminal phase 0.750 Dutch weight

Terminal phase 0.930 Dutch weight for end-stage disease

Complete remission 0.190 Dutch weight

23. Leukaemia

(a) Acute myeloid leukaemia

Diagnosis and primary therapy 0.550 Provisional weight based on 
Dutch weights

State after intentionally curative primary therapy 0.190 Provisional weight based on
Dutch weights

In remission 0.190 Provisional weight based on 
Dutch weights

Pre-terminal stage 0.750 Provisional weight based on
Dutch weights

Terminal stage 0.930 Dutch weight for end-stage disease

(b) Chronic myeloid leukaemia

Diagnosis and primary therapy 0.550 Provisional weight based on 
Dutch weights

State after intentionally curative primary therapy 0.190 Provisional weight based on 
Dutch weights

In remission 0.190 Provisional weight based on 
Dutch weights

Pre-terminal stage 0.750 Provisional weight based on 
Dutch weights

Terminal stage 0.930 Dutch weight for end-stage disease

(c) Acute lymphoid leukaemia

Diagnosis and primary therapy 0.550 Provisional weight based on 
Dutch weights
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Disease category, subcategory, or sequelae Disability Comments
weight

State after intentionally curative primary therapy 0.190 Provisional weight based on 
Dutch weights

In remission 0.190 Provisional weight based on 
Dutch weights

Pre-terminal stage 0.750 Provisional weight based on 
Dutch weights

Terminal stage 0.930 Dutch weight for end-stage disease

(d) Chronic lymphoid leukaemia

Diagnosis and primary therapy 0.550 Provisional weight based on 
Dutch weights

State after intentionally curative primary therapy 0.190 Provisional weight based on 
Dutch weights

In remission 0.190 Provisional weight based on 
Dutch weights

Pre-terminal stage 0.750 Provisional weight based on 
Dutch weights

Terminal stage 0.930 Dutch weight for end-stage disease

24. Multiple myeloma

Diagnosis and primary therapy 0.190 Provisional weight based on 
Dutch weights

State after intentionally curative primary therapy 0.190 Provisional weight based on 
Dutch weights

In remission 0.190 Provisional weight based on 
Dutch weights

Disseminated carcinoma 0.750 Provisional weight based on 
Dutch weights

Terminal stage 0.930 Dutch weight for end-stage disease

25. Larynx

Diagnosis and primary therapy 0.560 Provisional weight based on 
Dutch weights

State after intentionally curative primary therapy 0.370 Provisional weight based on 
Dutch weights

Preterminal stage 0.900 Provisional weight based on 
Dutch weights

Terminal stage 0.930 Dutch weight for end-stage disease

Life-long disability following radical surgery 0.200 Locally derived weight

26. Eye cancer

Diagnosis and primary therapy 0.350 Provisional weight based on 
Dutch weights

State after intentionally curative primary therapy 0.200 Provisional weight based on 
Dutch weights

Survivors with eye removal 0.300 Weight for long term eye injury

In remission 0.430 Provisional weight - Dutch weight
for colorectal cancer

Disseminated cancer 0.830 Provisional weight - Dutch weight
for colorectal cancer

Terminal stage 0.930 Dutch weight for end-stage disease



Disease category, subcategory, or sequelae Disability Comments
weight

G. Other neoplasms

1. Benign brain tumour

Diagnosis and primary therapy 0.680 Provisional weight based on 
Dutch weights

State after intentionally curative primary 0.180 Provisional weight based on 
Dutch weights

Pre-terminal stage 0.750 Provisional weight based on 
Dutch weights

Terminal stage 0.930 Dutch weight for end-stage disease

2. Uterine myomas

Symptomatic cases 0.066 Estimated using EQ-5D+ 
regression model

Hysterectomy or myomectomy 0.349 Estimated using EQ-5D+ 
regression model

Reproductive disability 0.180 GBD weight for infertility

H. Diabetes mellitus—insulin dependent (IDDM) and non-insulin dependent (NIDDM)

Cases 0.070 Dutch weight

Retinopathy—moderate vision loss 0.170 Dutch weight

Retinopathy—severe vision loss 0.430 Dutch weight

Cataract—mild vision loss 0.020 Dutch weight

Cataract—moderate vision loss 0.170 Dutch weight

Cataract—severe vision loss 0.430 Dutch weight

Glaucoma—mild vision loss 0.020 Dutch weight

Glaucoma—moderate vision loss 0.170 Dutch weight

Glaucoma—severe vision loss 0.430 Dutch weight

Neuropathy 0.190 Dutch weight

Nephropathy 0.290 Dutch weight

Diabetic foot 0.220 GBD weight

Amputation—toe 0.064 GBD weight

Amputation—foot or leg 0.300 GBD weight

I. Endocrine and metabolic disorders

1. Non-deficiency anaemia

(a) Thalassaemia

Very severe anaemia 0.250 GBD weight

(b) Other non-deficiency anaemia

Genetically inherited anaemias 0.090 GBD weight

Severe anaemia 0.090 GBD weight

Very severe anaemia 0.250 GBD weight

2. Cystic fibrosis

Cases 0.530 Dutch weight for severe chronic 
obstructive pulmonary disease
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Disease category, subcategory, or sequelae Disability Comments
weight

3. Haemophilia

Severe cases 0.270 Weight based on QALY measurements

Moderate cases 0.050 Weight based on QALY measurements

J. Mental disorders

1. Substance abuse disorders

(a) Alcohol dependence and harmful use

Harmful use 0.110 Dutch weight for problem drinking

Moderate dependence 0.330 Average of Dutch weights for
problem drinking and manifest
alcoholism

Manifest alcoholism 0.550 Dutch weight

(b) Heroin or poly-drug dependence and harmful use

Cases 0.270 Locally derived weight: slightly higher
than GBD weight of 0.252

(c) Benzodiazepine dependence and harmful use

Cases 0.184 Extrapolation by Australian mental 
health experts

(d) Cannabis dependence and harmful use 

Cases 0.113 Extrapolation by Australian mental 
health experts

(e) Other drug dependence and harmful use

Stimulant dependence and harmful use 0.110 Dutch weight for problem drinking

Other drug dependence 0.113 Dutch weight for cannabis dependence

Analgesic nephropathy 0.290 Dutch weight for diabetic nephropathy

2. Psychoses

Cases (excluding toxic psychoses and mania due 
to bipolar affective disorder) 0.434 Composite GBD weight: psychosis 

(30%), treated schizophrenia (70%).

3. Affective disorders

(a) Major depression

Dysthymia cases 0.140 Dutch weight for mild depression

Major depressive episode—mild 0.140 Dutch weight

Major depressive episode—moderate 0.350 Dutch weight

Major depressive episode—severe 0.760 Dutch weight

(b) Bipolar affective disorder

Cases 0.176 Composite Dutch weight: disability 
weight for mild depression between 
episodes; disability weight for moderate 
depression for depressive episodes; 
local extrapolated weight for manic 
episodes



Disease category, subcategory, or sequelae Disability Comments
weight

4. Anxiety disorders

(a) Panic disorder

Mild to moderate panic disorder 0.160 Dutch weight

Severe panic disorder 0.690 Dutch weight

(b) Agoraphobia

Mild to moderate agoraphobia 0.110 Dutch weight

Severe agoraphobia 0.550 Dutch weight

(c) Social phobia

Mild to moderate social phobia 0.170 Dutch weight

Severe social phobia 0.590 Dutch weight

(d) Generalised anxiety disorder (GAD)

Mild to moderate GAD 0.170 Dutch weight

Severe GAD 0.600 Dutch weight

(e) Obsessive-compulsive disorder (OCD)

Mild to moderate OCD 0.170 Dutch weight

Severe OCD 0.600 Dutch weight

(f) Post-traumatic stress disorder (PTSD)

Mild to moderate PTSD 0.130 Dutch weight

Severe PTSD 0.510 Dutch weight

(g) Separation anxiety disorder

Mild to moderate separation anxiety disorder 0.110 Dutch weight for mild to 
moderate agoraphobia

Severe separation anxiety disorder 0.550 Dutch weight for severe agoraphobia

5. Borderline personality disorder

Symptomatic cases 0.540 Extrapolation by Australian mental 
health experts

6. Eating disorders

(a) Anorexia nervosa

Cases 0.280 Dutch weight

(b) Bulimia nervosa

Cases 0.280 Dutch weight

7. Childhood conditions

(a) Attention-deficit hyperactivity disorder (ADHD)

Mild 0.020 Dutch weight

Moderate to severe 0.150 Dutch weight

(b) Autism and Asperger syndrome

Autism cases 0.550 Dutch weight

Asperger syndrome cases 0.250 Average of Dutch weights  
for moderate/severe ADHD 
and autism
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Disease category, subcategory, or sequelae Disability Comments
weight

K. Nervous system and sense organ disorder

1. Alzheimer and other dementias

Mild 0.270 Dutch weight

Moderate 0.630 Dutch weight

Severe 0.940 Dutch weight

2. Epilepsy

Cases 0.110 Dutch weight

3. Parkinson’s disease

Initial stage 0.480 Dutch weight

Intermediate stage 0.790 Dutch weight

End stage 0.920 Dutch weight

4. Multiple sclerosis

Relapsing-remitting phase 0.330 Dutch weight

Progressive phase 0.670 Dutch weight

Progressive from onset 0.670 Dutch weight

5. Motor neuron disease

Cases 0.670 Dutch weight for progressive 
phase of multiple sclerosis

6. Huntington’s chorea

Initial stage 0.480 Dutch weight for initial stage of
Parkinson’s disease

Intermediate stage 0.790 Dutch weight for intermediate 
stage of Parkinson’s disease

End-stage 0.920 Dutch weight for end-stage of
Parkinson’s disease

7. Muscular dystrophy

Initial stage 0.480 Dutch weight for initial stage of
Parkinson’s disease

Paraplegia 0.570 Dutch weight

Quadriplegia 0.840 Dutch weight

8. Sense organ disorders

(a) Glaucoma

Cases 0.000 GBD and Dutch weights

Mild vision loss 0.020 Dutch weight

Moderate vision loss 0.170 Dutch weight

Severe vision loss 0.430 Dutch weight

(b) Cataracts

Cases 0.000 GBD and Dutch weights

Mild vision loss 0.020 Dutch weight

Moderate vision loss 0.170 Dutch weight

Severe vision loss 0.430 Dutch weight



Disease category, subcategory, or sequelae Disability Comments
weight

(c) Age-related vision disorders

Mild vision loss 0.020 Dutch weight

Moderate vision loss 0.170 Dutch weight

Severe vision loss 0.430 Dutch weight

(d) Adult-onset hearing loss

Mild hearing loss (25–34 dBHTL) 0.020 One half of Dutch weight for
mild hearing loss

Mild hearing loss (35–44 dBHTL) 0.040 Dutch weight

Moderate hearing loss 0.120 Dutch weight

Severe hearing loss 0.370 Dutch weight

9. Mental retardation (no defined aetiology)

Mild intellectual disability 0.290 Dutch weight

Moderate intellectual disability 0.430 Dutch weight

Severe intellectual disability 0.820 Dutch weight

Profound intellectual disability 0.760 Dutch weight

L. Cardiovascular disease

1. Rheumatic heart disease

Rheumatic fever 0.047 Regression weight for influenza

Rheumatic heart disease

Untreated 0.323 GBD weight

Treated 0.171 GBD weight

2. Ischaemic heart disease

Angina pectoris 0.105 Dutch weight

Acute myocardial infarction 0.395 GBD (treated) age-specific weights 
(average shown here)

Heart failure 0.191 Dutch weight (60% mild, 35% 
moderate, 5% severe)

3. Stroke

Mild permanent impairments 0.360 Dutch weight

Moderate permanent impairments 0.630 Dutch weight

Severe permanent impairments 0.920 Dutch weight

4. ‘Inflammatory heart disease’

Cases 0.191 Dutch weight for heart failure 
(60% mild, 35% moderate, 5% severe)

5. Hypertensive heart disease

Cases 0.191 Dutch weight for heart failure 
(60% mild, 35% moderate, 5% severe)

6. Non-rheumatic valvular disease

Cases 0.118 Dutch weight for heart failure 
(80% mild, 20% moderate)

7. Aortic aneurysm

Cases 0.430 Generic weight for laparotomy,
estimated using EQ-5D+ regression 
model (222211)
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Disease category, subcategory, or sequelae Disability Comments
weight

8. Peripheral arterial disease

Cases 0.248 Estimated using EQ-5D+ 
regression model

Amputation 0.209 GBD weight

M. Chronic respiratory disease

1. Chronic obstructive pulmonary disease (COPD)

Mild to moderate COPD 0.170 Dutch weight

Severe COPD 0.530 Dutch weight

2. Asthma

Mild asthma 0.030 Dutch weight

Severe asthma 0.230 Estimated using EQ-5D+ 
regression model and Australian data 
on severity distribution of disability

3. Other chronic respiratory diseases 0.164 Provisional weight: average weight
for COPD

N. Diseases of the digestive system

1. Peptic ulcer disease 0.066 Dutch weight

2. Cirrhosis of the liver 0.339 GBD weight

3. Appendicitis 0.463 GBD weight

4. Intestinal obstruction

Cases 0.463 Dutch weight for appendicitis

Stoma 0.211 Estimated using EQ-5D+ 
regression model

5. Diverticulitis

Cases 0.400 Dutch weight for inflammatory 
bowel disease — active exacerbation 

Stoma 0.211 Estimated using EQ-5D+ 
regression model

6. Gall bladder and bile duct disease

Cases 0.349 Estimated using EQ-5D+ 
regression model

7. Pancreatitis

Cases 0.349 Estimated using EQ-5D+ 
regression model

8. Inflammatory bowel disease

Crohn’s disease 0.224 Dutch weight

Ulcerative colitis 0.224 Dutch weight

Stoma 0.211 Estimated using EQ-5D+ 
regression model

9. Vascular insufficiency of intestine

Cases 0.400 Dutch weight for inflammatory 
bowel disease —active exacerbation

Stoma 0.211 Estimated using EQ-5D+ 
regression model



Disease category, subcategory, or sequelae Disability Comments
weight

O. Genitourinary diseases

1. Nephritis and nephrosis

End-stage renal failure with dialysis 0.290 Dutch weight for diabetic nephropathy

End-stage renal failure with transplant 0.290 Dutch weight for diabetic nephropathy

Transplanted patient 0.110 GBD weight for treated renal failure: 
Dutch weight for uncertain prognosis

Untreated end-stage renal failure 0.104 GBD weight

2. Benign prostatic hypertrophy

Symptomatic case 0.038 GBD weight

Prostatectomy 0.349 Estimated using EQ-5D+ 
regression model

Urethral stricture 0.151 GBD weight

Impotence 0.195 GBD weight

Severe urinary incontinence 0.157 Estimated using EQ-5D+ 
regression model

3. Urinary incontinence

Occasional urine leakage 0.000 No weight for occasional urine leak

Moderate incontinence 0.025 GBD weight for stress incontinence 
(0.033 for age group  60+ years)

Severe incontinence 0.157 Estimated using EQ-5D+ 
regression model

4. Other genitourinary diseases

Menstrual disorders 0.033 Estimated from EQ-5D+ 
regression model

Hysterectomy 0.349 Estimated from EQ-5D+ 
regression model

Infertility following hysterectomy 0.180 GBD weight

Other short-term reproductive disability 0.180 GBD weight

Other long-term reproductive disability 0.180 GBD weight

P. Skin diseases

1. Eczema 0.056 Estimated from EQ-5D+ 
regression model

2. Other skin diseases 0.056 Estimated from EQ-5D+ 
regression model

Q. Musculoskeletal diseases

1. Rheumatoid arthritis

Mild 0.210 Dutch weight

Moderate 0.370 Dutch weight

Severe 0.940 Dutch weight

2. Osteoarthritis

Grade 2 (radiological) hip or knee (asymptomatic) 0.010 Dutch weight for activity of daily  
living limitations in the elderly 

Grade 2 symptomatic 0.140 Dutch weight

Grades 3–4 (radiological) hip or knee (asymptomatic) 0.140 Dutch weight for grade 2 (radiological)

Grades 3–4 symptomatic 0.420 Dutch weight
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Disease category, subcategory, or sequelae Disability Comments
weight

3. Chronic back pain

Episodes 0.060 Dutch weight

4. Slipped disc

Episodes 0.060 Dutch weight for back problems

Excision or destruction of disc 0.060 Dutch weight for back problems

Chronic pain 0.125 Estimated using EQ-5D+ 
regression model

5. Occupational overuse syndrome

Mild handicap or disability 0.056 Estimated using EQ-5D+ 
regression model

Moderate handicap 0.293 Estimated using EQ-5D+ 
regression model

Severe or profound handicap 0.516 Estimated using EQ-5D+ 
regression model

6. Osteoporosis

Diagnosed cases 0.009 Estimated using EQ-5D+ 
regression model

7. Other musculoskeletal disorders

Recent non-chronic episodes 0.060 Dutch weight for low back pain

Chronic conditions 0.060 Dutch weight for low back pain

R. Congenital anomalies

1. Anencephaly

Live born cases 1.000

2. Spina bifida

Low-level spina bifida aperta 0.160 Dutch weight

Medium-level spina bifida aperta 0.500 Dutch weight

High-level spina bifida aperta 0.680 Dutch weight

3. Congenital heart disease

Surgically treated congenital atrial or ventricular septal defect 0.030 Dutch weight

After surgical treatment for Fallot’s tetralogy or transposition of great arteries

Child/adolescent in permanent stage 0.200 Dutch weight

Young adult in permanent stage 0.110 Dutch weight

After surgical treatment for pulmonary stenosis

Child/adolescent in permanent stage 0.020 Dutch weight

Young adult in permanent stage 0.160 Dutch weight

Complex/not curatively operable congenital heart disease 0.720 Dutch weight

4. Cleft lip and/or palate

Cleft palate—untreated 0.231 GBD weight

Cleft palate—treated 0.015 GBD weight

Cleft lip—untreated 0.098 GBD weight

Cleft lip—treated 0.016 GBD weight
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5. Digestive system malformations

(a) Anorectal atresia

Cases 0.850 GBD weight for anorectal atresia

Long-term disability 0.037 GBD weight for symptomatic urethritis

(b) Oesophageal atresia

Cases 0.850 GBD weight for anorectal atresia

Long-term disability 0.037 GBD weight for symptomatic urethritis

(c) Other digestive system malformations

Small intestine atresia 0.850 GBD weight for digestive system atresia

Other 0.850 GBD weight for digestive system atresia

6. Urogenital tract malformations

(a) Renal agenesis

Bilateral renal agenesis or dysgenesis 0.850 GBD weight for renal agenesis

Unilateral renal agenesis or dysgenesis 0.037 GBD weight for symptomatic urethritis

End-stage renal failure 0.294 Dutch weight

(b) Other urogenital tract malformations

Hypospadias 0.000 Assumed negligible ongoing disability

Cystic kidney disease 0.037 GBD weight for acute urethritis

Obstructive defects of renal pelvis and ureter 0.037 GBD weight for renal diseases

Other urinary tract malformations 0.290 Dutch weight for renal failure

7. Abdominal wall defect

Cases 0.850 GBD weight for abdominal wall defect

Long-term disability 0.200 Dutch weight for permanent stage 
treated cardiovascular disease 
malformation

8. Down syndrome

Mild intellectual disability 0.290 Dutch weight

Moderate intellectual disability 0.430 Dutch weight

Severe intellectual disability 0.820 Dutch weight

Profound intellectual disability 0.760 Dutch weight

9. Other chromosomal conditions

Mild intellectual disability 0.290 Dutch weight

Moderate intellectual disability 0.430 Dutch weight

Severe intellectual disability 0.820 Dutch weight

Profound intellectual disability 0.760 Dutch weight
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Disease category, subcategory, or sequelae Disability Comments
weight

S. Oral health

1. Dental caries 0.004 Estimated using EQ-5D+ regression 
model and Brennan & Spencer (2004)

2. Periodontal disease Gingivitis (pockets of >_6 mm) 0.001 Estimated using EQ-5D+ regression 
model and Brennan & Spencer (2004)

3. Edentulism Cases 0.004 Estimated using EQ-5D+ regression 
model and Slade & Spencer (1994)

X. Ill-defined conditions

1. Chronic fatigue syndrome

Mild handicap 0.137 Estimated using EQ-5D+ 
regression model 

Moderate handicap 0.449 Estimated using EQ-5D+ 
regression model

Severe or profound handicap 0.760 Estimated using EQ-5D+ 
regression model

III. Injuries — type of injury sequelae

1. Fractures

Skull—short term 0.431 GBD weight

Skull—long term 0.350 GBD weights (0.404 for age 
group 65+ years)

Face bones 0.223 GBD weight

Vertebral column 0.266 GBD weight

Rib or sternum 0.199 GBD weight

Pelvis 0.247 GBD weight

Clavicle, scapula or humerus 0.153 GBD weight

Radius or ulna 0.180 GBD weight

Hand bones 0.100 GBD weight

Femur—short-term 0.372 GBD weight

Femur—long-term 0.272 GBD weight

Patella, tibia or fibula 0.271 GBD weight

Ankle 0.196 GBD weight

Foot bones 0.077 GBD weight

2. Injured spinal cord 0.725 GBD weight

3. Dislocations

Shoulder, elbow or hip 0.074 GBD weight

Other dislocation 0.074 GBD weight for shoulder, elbow 
or hip dislocation 

4. Sprains 0.064 GBD weight

5. Intracranial injuries

Short term 0.359 GBD weight

Long term 0.350 GBD weight
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6. Internal injuries 0.208 GBD weight

7. Open wound 0.108 GBD weight

8. Injury to eyes

Short term 0.108 GBD weight for open wound

Long term 0.298 GBD weight (0.301 for age 
group 0–14 years)

9. Amputations

Thumb 0.165 GBD weight

Finger 0.102 GBD weight

Arm 0.257 GBD weight

Toe 0.102 GBD weight

Foot 0.300 GBD weight

Leg 0.300 GBD weight

10. Crushing 0.218 GBD weight

11. Burns

Less than 20%—short term 0.158 GBD weight

Less than 20%—long term 0.001 GBD weight

20 to 60%—short term 0.441 GBD weight

20 to 60%—long term 0.255 GBD weight

Greater than 60%—short term 0.441 GBD weight

Greater than 60%—long term 0.255 GBD weight

12. Injured nerves

Short-term 0.064 GBD weight

Long-term 0.064 GBD weight

13. Poisoning 0.608 GBD weight (0.611 for age
group 0–14 years)
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Appendix table 2 Principal data sources for estimation of years of life lost
as a result of disability (YLDs)

A. Disease registers, surveillance and notification systems(a)

1. Infectious Diseases Epidemiology and Surveillance System

Tuberculosis

Sexually transmitted diseases (apart from HIV/AIDS)

Childhood immunisable diseases

Arbovirus infection

Hepatitis

HIV/AIDS

2. Victorian Cancer Registry 

Malignant neoplasms (except non-melanoma skin cancer)

3. Victorian Perinatal Dataset

Low birth weight

Congenital anomalies (apart from R9 Other chromosomal anomalies)

4. National Diabetes Register

Type 1 diabetes

5. Australian and New Zealand Register of Dialysis and Transplant Patients (ANZDATA)

Nephritis and nephrosis, other renal failure

6. Australian Sentinel Practice Research Network (ASPREN)

Lower respiratory tract infections (influenza)

B. Health service utilisation dataa

1. Victorian Admitted Episode Dataset

Other sexually transmitted diseases (pelvic inflammatory disease)

Complicated diarrhoea

Meningitis

Septicaemia

Maternal conditions

Abortion

Birth trauma and asphyxia

Neonatal infections

Benign neoplasms

Other non-deficiency anaemia

Ischaemic heart disease (acute myocardial infarction and angina)

Stroke

Aortic aneurysm

Appendicitis

Intestinal obstruction

Diverticulitis

Cirrhosis

Gall bladder and bile duct disease

Pancreatitis
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B. Health service utilisation dataa (continued)
Vascular insufficiency of intestine

Benign prostatic hypertrophy

Other genitourinary diseases

Slipped disc

Unintentional injuries

Intentional injuries

2. Victorian Emergency Minimum Dataset

Unintentional injuries

Intentional injuries

3. National survey of general practice (BEACH) 

Acute respiratory infections

Peptic ulcer disease

Otitis media

C. Australian population health surveysa

1. National Drug Strategy Household Survey 1998 

Heroin/poly-drug dependence and harmful alcohol use (consumption prevalence)

2. Survey of Disability, Ageing and Carers 1998 

Urinary incontinence (severe)

3. Survey of Disability, Ageing and Carers 1993

Peripheral arterial disease

Occupational overuse syndrome

4. National Mental Health and Wellbeing Survey 1997

Substance use disorders (except heroin)

Affective disorders

Anxiety disorders (except J4g Separation anxiety disorder)

Psychoses (from Low Prevalence Disorders Study)

Borderline personality disorder

5. Australian Longitudinal Study on Women’s Health 

Urinary incontinence

6. Child Dental Health Survey 1999

Dental caries

7. National Oral Health Survey 1988-89

Dental caries

Periodontal disease

Edentulism

8. South Australian Dental Surveys 1997-2002

Dental caries

Edentulism

9. National Health Survey (1995 and/or 2001)

Upper respiratory tract infections (colds)

Otitis media

Other chronic respiratory diseases

Other genitourinary diseases (menstrual)

Other skin diseases

Chronic back pain

Other musculoskeletal disorders
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D. Epidemiological studiesa

1. Meta-analyses of epidemiological studies 

Alcohol (relative risks)

Asthma

Chronic fatigue syndrome

Chronic obstructive pulmonary disease

Cirrhosis of the liver

Cystic fibrosis

Dementia

Eating disorders

Eczema

Haemophilia

Illicit drugs (relative risks)

Iron-deficiency anaemia

Mental retardation

Multiple sclerosis

Non-melanoma skin cancers

Occupation (attributable fractions)

Other chromosomal anomalies

Other neonatal causes

Physical inactivity (relative risks)

Sense organ disorders

Stroke

Tobacco smoking (relative risks)

Unsafe sex (attributable fractions)

2. Other epidemiological studies 

Attention-deficit hyperactivity disorder

Autism and Asperger syndrome

Dementia

Diabetes

Epilepsy

Heart failure

High blood cholesterol (risks)

High blood pressure (risks)

Inflammatory bowel disease

Muscular dystrophy

Obesity (relative risks)

Osteoarthritis

Parkinson's disease

Psychoses

Rheumatoid arthritis



E. Estimates

1. Expert estimates Separation anxiety disorder

2. Extrapolation from Victorian mortality datab

Other infectious and parasitic diseases

Other endocrine and metabolic disorders

Other nervous system disorders

Other cardiovascular disease

Other chronic respiratory disease

Other digestive system diseases

Other congenital anomalies

a Primary source for estimates of incidence or prevalence. For many disease categories, multiple sources were 
used, and estimates were cross-checked for consistency and validity. Detailed descriptions of analyses for
specific disease and injury categories are in the YLD worksheets, which are available on request.

b The YLDs for most ‘Other’ categories have been estimated from the YLLs by applying the average YLD:YLL ratio 
for other conditions in the same disease group.
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