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Summary

Overweight and obesity is a major public health issue, with nearly 2 in 3 adults and

1in 4 children in Australia considered overweight or obese (AIHW 2016c). The Australian
Burden of Disease Study (ABDS) 2011 modelled the impact of overweight and obesity and
showed it is one of the leading risk factors for ill health and death (AIHW 2016a).

This report updates and extends the findings reported in the ABDS 2011 to include burden in
people aged under 25, revised diseases linked to overweight or obesity (based on the latest
evidence), and estimates by socioeconomic group. This report also includes scenario
modelling to assess the potential impact on future health burden if overweight and obesity in
the population were to continue to rise or be reduced.

In total, 22 diseases resulting from overweight and obesity were included in this analysis.
These comprised 11 types of cancer (7 were included in the ABDS 2011), 3 cardiovascular
conditions, chronic kidney disease, diabetes, dementia, gallbladder disease, gout, back pain
and problems, osteoarthritis and asthma.

Overall health impact of overweight and obesity
The enhanced analysis in this report indicates:

e 7.0% of the total health burden in Australia in 2011 was due to overweight and obesity
- 63% of this was fatal burden rather than non-fatal burden
- 84% was experienced between ages 45 to 84

e males experienced a greater proportion of burden from overweight and obesity
(males 7.3% of total burden; females 6.6%)

e 53% of diabetes burden and 45% of osteoarthritis burden were due to overweight and
obesity.

Overweight and obesity burden greatest in lowest socioeconomic group

The lowest socioeconomic group experienced rates of overweight and obesity burden that
were 2.3 times those of the highest socioeconomic group.

Little change in rates of overweight and obesity burden between 2003 and 2011

Despite rising rates of overweight and obesity, the rate of burden was similar in 2003 and
2011 (after accounting for population increase and ageing). This was largely due to increases
in some linked disease burden (such as diabetes and chronic kidney disease) being offset by
decreases in other linked disease burden (such as coronary heart disease and stroke).

Around 14% of disease burden due to overweight and obesity could be avoided
if the population’s body mass dropped slightly

An estimated 6% of future disease burden in 2020 due to overweight and obesity could be
avoided if current increases in overweight and obesity in the population were halted
(maintained at 2011 levels). Furthermore, 14% of disease burden due to overweight and
obesity in the year 2020 could be avoided if the population at risk in 2011 reduced their body
mass index (BMI) by 1 and these rates were maintained in 2020, compared with what would
be the case if overweight and obesity continued to rise.

Vi



1 Introduction

The increasing rate of overweight and obesity is a major public health issue in Australia,
involving all ages and socioeconomic groups (AIHW 2016c). In 2011-12, almost 2 in 3 (63 %)
Australian adults were overweight or obese (AIHW 2015). Chronic diseases associated with
overweight and obesity include many of the leading causes of morbidity, mortality and
burden of disease in Australia. These include cancer, cardiovascular disease, diabetes and
musculoskeletal conditions (AIHW 2016c).

Overweight and obesity is also a concern in children, with 1 in 4 Australian children aged
5-17 (25%) considered overweight or obese in 2011-12. Overweight and obesity in childhood
is associated with poor mental and social health outcomes, and linked to comorbid chronic
conditions such as Type 2 diabetes, asthma, sleep apnoea, some orthopaedic and
gastrointestinal problems, and non-alcoholic fatty liver disease (Kelly et al. 2013; Pulgarén
2013; Sahoo et al. 2015). As well, childhood obesity is a risk factor for chronic disease in
adulthood (Dietz 1998). For example, a recent meta-analysis reported a statistically
significant association between obesity in children aged 12-18 and an increased incidence of
diabetes, coronary heart disease and some cancers in adulthood (Llewellyn et al. 2016).

Individuals from lower socioeconomic groups are more likely to be overweight or obese,
with rates particularly high for women. Almost 2 in 3 (63%) Australian women in the lowest
socioeconomic group are overweight or obese compared with almost 1 in 2 women (47 %) in
the highest socioeconomic group (AIHW 2015). Children living in one-parent families or in
low socioeconomic groups are also more likely to be overweight or obese (AIHW 2014).

Analysis of the prevalence of overweight and obesity at the local level in 2014-15 has shown
that the percentage of overweight or obese adults varies across Primary Health Network
areas (AIHW 2016e). Overall, adults in regional Primary Health Network areas were more
likely to be overweight or obese than their city counterparts.

National rates of overweight and obesity have increased in recent decades, up from 56% in
1995. This has been driven by an increase in obese adults, with the percentage of adults who
were overweight but not obese remaining similar in that time (AIHW 2016e).

The Australian Burden of Diseases Study 2011 (ABDS) assessed the burden of over

200 diseases and injuries in Australia in 2011 (at a national and sub-national level), as well as
the impact from 29 risk factors, including overweight and obesity (referred to as ‘high body
mass’ in the ABDS 2011 report; AIHW 2016a) at a national level. In the ABDS 2011,
overweight and obesity was the second leading risk factor —responsible for 5.5% of the
burden from all diseases and injuries in Australia in 2011 —behind smoking, which
accounted for 9.0% of the disease burden. As overweight and obesity is the second leading
risk factor in terms of burden of disease in Australia, and with its prevalence increasing, it is
important to have a body of evidence on its wider impacts to support decisions on what
needs to be done to reduce its impact.

The ABDS 2011 and this current project provide detailed information at the national level on
the impact of overweight and obesity on various diseases, using complex modelling
techniques (see Chapter 2).

Impact of overweight and obesity as a risk factor for chronic conditions 1



This report assesses the disease burden attributable to overweight and obesity in Australia
in 2011, and updates and extends estimates reported in the ABDS 2011 (which included
20 diseases associated with overweight and obesity in ages 25 and over) with:

e revised linked diseases based on recent evidence

e revised methods to estimate risk

e inclusion of, and reporting on, those aged under 25
e disaggregation by socioeconomic group

e examination of trends in overweight and obesity and how this may impact on chronic
disease burden in the future, using scenario modelling.

Overweight and obesity is mainly due to a sustained energy imbalance, where dietary
energy intake exceeds energy expended through physical activity (NHMRC 2013). Physical
inactivity and unhealthy diets, such as those high in fat and sugar, are the main contributors
to overweight and obesity, and to disease burden. The ABDS 2011 reported 5.0% of the total
disease burden in Australia was due to physical inactivity (AIHW 2016a). A diet low in fruit
and a diet low in vegetables accounted for 2.0% and 1.4%, respectively, of the total disease
burden. Furthermore, a diet high in saturated fat and a diet high in sweetened beverages
were responsible for 0.7% and 0.3%, respectively, of the disease burden. Weight loss,
including through increased physical activity and a healthy diet, can help reduce the
incidence and severity of many chronic conditions (NHMRC 2013).

Cancer, cardiovascular disease, chronic kidney disease, diabetes and musculoskeletal
problems are chronic conditions for which there is strong evidence of increased risk in
overweight and obese individuals in the adult population (AIHW 2016a). These conditions
are referred to as linked diseases and were included in the ABDS 2011 and in this report.
Following review of current evidence, an additional 8 diseases had strong evidence of
increased risk in overweight and obese individuals. These diseases were, for adults, 4 types
of cancer (leukaemia, liver, ovarian and thyroid), dementia, gallbladder disease and gout.
Asthma was also included as a linked disease in children. All these additional diseases were
included in the analysis in this report.

Burden of disease estimates attributable to overweight and obesity can be used to inform
population health monitoring, health policy formulation, health service planning and health
promotion and management strategies.

2 Impact of overweight and obesity as a risk factor for chronic conditions



Box 1.1: What is burden of disease analysis?

Burden of disease analysis assesses and compares the impact of different diseases,
conditions or injuries (‘diseases’ for simplicity) and risk factors on a population.

The ABDS 2011 quantified the fatal and non-fatal effects of over 200 diseases in a consistent
manner so that they could then be combined into a summary measure of health called the
DALY (or disability-adjusted life years). The DALY combines the estimates of years of life
lost due to premature death (YLL) and years lived in ill health or with disability (YLD) to
count the total years of healthy life lost from diseases. These and other key terms are
defined in Box 1.2.

This health loss represents the difference between the current health status of the
population and the ideal situation where everyone lived a long life, free of disease.

Burden of disease estimates capture both the quantity and quality of life, and reflect the
magnitude, severity and impact of disease and injury within a population in the given year.
The analysis also estimates the contribution of various risk factors to health loss, known as
the attributable burden. It is important to note that burden described in burden of disease
studies is solely the health loss experienced by the individual with the disease.

Attributable burden reflects the direct relationship between a risk factor —overweight and
obesity in this report—and a disease outcome. It is the amount by which disease burden
would be reduced if exposure to the risk factor had been avoided or reduced to the lowest
possible exposure.

For detailed information about the ABDS 2011, and further information on the methods
used to calculated disease burden, see Australian Burden of Disease Study: impact and causes
of illness and death in Australia 2011 (AIHW 2016a) and Australian Burden of Disease Study:
methods and supplementary material (AIHW 2016b).

1.1 Structure of this report

This report quantifies the impact of overweight and obesity on disease burden in Australia in
2011. This introductory chapter provides background information on overweight and obesity
in Australia, and its association with chronic disease and burden of disease analysis.

Chapter 2 summarises the methods used in this report to estimate the burden
attributable to overweight and obesity.

Chapter 3 summarises the results of analyses to estimate the impact of overweight and
obesity on disease burden in Australia in 2011 by sex, age group and by linked diseases.

Chapter 4 presents a summary of results by socioeconomic group.
Chapter 5 presents a comparison of estimates for 2003 and 2011.

Chapter 6 presents results from scenario modelling, which demonstrate the impact of
reducing overweight and obesity burden in the population.

Appendix A provides more detailed information on the methods used in this report.

Appendix B details the relative risks used in this report and the selection criteria used to
assess an association between overweight and obesity and linked diseases.

Impact of overweight and obesity as a risk factor for chronic conditions 3



Box 1.2: Key terms used in this report

attributable burden: The disease burden attributed to a particular risk factor. It is the
reduction in burden that would have occurred if exposure to the risk factor had been
avoided or had been reduced to its theoretical minimum risk exposure distribution
(see theoretical minimum risk exposure distribution).

body mass index (BMI): An international index used to classify underweight, overweight
and obesity. BMI is calculated by dividing a person’s weight in kilograms by the square of
their height in metres (kg/m?2).

comparative risk assessment: The process for estimating the burden of disease attributable
to selected risk factors. It involves five key steps: selection of linked diseases (see linked
disease, estimation of exposure distribution, estimation of effect sizes, choice of theoretical
minimum risk exposure level, and then the calculation of attributable burden.

confounding: A term describing an observed association that is due, in whole or part, to a
third factor associated with both the exposure and the outcome of interest.

DALY (disability-adjusted life years): years of healthy life lost, either through premature
death or, equivalently, through living with disability due to illness or injury.

linked disease: A disease or condition on the causal pathway of the risk factor; therefore,
more likely to develop if exposed to the risk.

obesity: A category used to describe the amount of body mass a person has above what is
considered ideal. Defined as a BMI equal to or greater than 30 kg/m?.

overweight: A category used to describe the amount of body mass a person has above what
is considered ideal. Defined as a BMI equal to or greater than 25 kg/m?2, but less than
30 kg/m?2.

population attributable fraction (PAF): For a particular risk factor and causally linked
disease or injury, the percentage reduction in burden that would occur for a population if
exposure to the risk factor were avoided or reduced to its theoretical minimum.

relative risk (RR): The risk of an event relative to exposure, calculated as the ratio of the
probability of the event’s occurring in the exposed group to the probability of its occurring
in the non-exposed group. An RR of 1 implies no difference in risk; an RR <1 implies the
event is less likely to occur in the exposed group; and an RR >1 implies the event is more
likely to occur in the exposed group.

risk factor: Any factor that causes or increases the likelihood of a health disorder or other
unwanted condition or event.

theoretical minimum risk exposure distribution (TMRED): The risk factor exposure
distribution that will lead to the lowest conceivable disease burden.

YLD (years lived with disability): A measure of the years of what could have been a
healthy life that were instead spent in states of less than full health. This is also referred
to as non-fatal burden.

YLL (years of life lost): A measure of the years of life lost due to premature mortality.
This is also referred to as fatal burden.

4
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2 Methods

Burden attributable to overweight and obesity was estimated using the comparative risk
assessment methodology (Murray et al. 2003), which is a standard approach used in burden
of disease risk factor analysis globally (Forouzanfar et al. 2016).

This chapter provides an overview of the steps used to calculate the burden attributable to
overweight and obesity. In this report, a number of methodological developments have
occurred since the ABDS 2011. See Box 2.1 at the end of this chapter for a summary of
updated methods and the impact of these changes. A more detailed description of the
methods is in Appendix A.

2.1 Selected linked diseases and relative risks

Burden of disease studies use relative risks to measure the association between risk factors
and diseases (referred to as ‘linked diseases’). Diseases were included if there was evidence
for a causal association with overweight and obesity — preferably from a meta-analysis or
prospective studies —considered to be at a convincing or probable level.

In total, 22 linked diseases were included in the analysis: 11 types of cancer (bowel, breast,
gallbladder, kidney, leukaemia, liver, oesophageal, ovarian, pancreatic, thyroid and uterine),
3 cardiovascular diseases (coronary heart disease, hypertensive heart disease and stroke),
asthma, back pain and problems, chronic kidney disease, dementia, diabetes, gallbladder
disease, gout and osteoarthritis. All these conditions were estimated in adults and/or
adolescents except for asthma, which was estimated in children aged 5-19 only.

See Appendix B for the selected age groups used in the analysis for each linked disease.

The relative risks for linked diseases that were also included in the Global Burden of Disease
study (GBD) 2015 were sourced from GBD 2015, except for oesophageal cancer (Forouzanfar
et al. 2016). The relative risks for all GBD sourced conditions are updated from those

used in the ABDS 2011, as the ABDS 2011 obtained these from GBD 2010. In GBD 2015,
numerous cardiovascular conditions were removed as linked diseases, due to insufficient
evidence: this is consistent with the review of the literature for this report. The relative risk
for oesophageal carcinoma was selected from a meta-analysis based on studies assessing risk
from oesophageal adenocarcinoma only, as risk is associated only with this subtype
(Renehan, Tyson et al. 2008).

Furthermore, based on new evidence, there were 4 linked diseases included in this study
that were not included in GBD 2015 or the ABDS 2011 study. These were, for adults,
dementia, gallbladder diseases and gout, and asthma in children. Relative risks for these
diseases were sourced directly from selected studies (Aune et al. 2014; Egan et al. 2013;
Pedditizi et al. 2016; Stender et al. 2013). Age or sex-specific relative risks for all linked
disease were applied where possible.

Some diseases associated with overweight and obesity were excluded from the report if they
were not captured as a disease in the ABDS 2011, if they did not meet the selection criteria,
or if no suitable relative risks were available to use in the analysis. These diseases included
heart failure, sleep apnoea, obesity hypoventilation syndrome, binge eating disorder,
metabolic syndrome, depression, infertility, menstrual disorders and non-alcoholic liver
disease.

Impact of overweight and obesity as a risk factor for chronic conditions 5



Linked diseases were defined according to the ABDS 2011 definitions. For example, diabetes
includes Type 1 and 2 diabetes, but not gestational diabetes; and dementia refers to all types
of dementia. As already mentioned, heart failure burden could not be estimated as it was
not defined separately in the ABDS 2011. However, estimates for coronary heart disease and
hypertensive heart disease do include burden experienced from heart failure due to these
conditions.

For detailed information about the ABDS 2011, see Australian Burden of Disease Study: impact
and causes of illness and death in Australia 2011 (AIHW 2016a) and Australian Burden of Disease
Study: methods and supplementary material (AIHW 2016b).

2.2 Determining overweight and obesity prevalence

Overweight and obesity is characterised by excess weight and is based on the body mass
index (BMI), an internationally recognised index used to identify overweight and obesity.
While BMI may not be the most accurate measure of adiposity — particularly central
adiposity, which is associated with increased cardiovascular and diabetes risk —it was
used for various reasons as discussed in Section 7.3.

Age- and sex-specific data were extracted in the finest possible increments, from a
continuous Australian population BMI distribution. The increments started at a BMI of
20.00-20.99, then 21.00-21.99 and so on, up to the highest BMI categories possible, which
in most cases was a BMI of 36 and greater. The level of granularity was limited to keep

the relative standard error to 25% or less where possible; however, data from some BMI
categories in a small number of age groups did have relative standard errors between 25%
and 50%. The median BMI within these increments was used to estimate the BMI exposure
for the increment. For example, the median value from the survey in respondents with a
BMI of 21.00-21.99 by sex and age group was used to estimate the exposure for which to
apply the relative risk for the increment.

Data were sourced directly from the Australian Health Survey 2011-12. For children and
adolescents aged 5-14, age- and sex-specific BMI cut-off levels indicating overweight and
obesity were derived from Cole et al. (2000).

2.3 Theoretical minimum risk exposure distribution

The estimated contribution of a risk factor to disease burden is calculated by comparing
the observed risk factor distribution with an alternative, hypothetical distribution (the
counterfactual scenario). In the ABDS 2011, as in previous burden of disease studies, a
theoretical minimum risk exposure distribution (TMRED) scenario was adopted. The
TMRED scenario is the hypothetical exposure distribution that would lead to the lowest
conceivable disease burden.

In this study, the TMRED for the risk factor ‘overweight and obesity” was updated from
21-23 kg/m? (used in the ABDS 2011) to a wider range of 20-25 kg/m?, as estimated by
GBD 2015 (Forouzanfar et al. 2016). This is the exposure range at which a person is not at
risk of developing disease outcomes.

A new model from that used in the ABDS 2011 has also been used to estimate the
appropriate TMRED value from within this range for each person in the population.
See Appendix A for a detailed description of the new model used in this report.

6 Impact of overweight and obesity as a risk factor for chronic conditions



2.4 Quantifying overweight and obesity burden

The burden attributable to overweight and obesity was estimated using calculated
population attributable fractions (PAFs) for each linked disease and the total burden
estimated in the ABDS 2011. PAFs determine the proportion of a particular disease that
could have potentially been avoided if the population had never been exposed to a risk
factor (Box 1.2). These were calculated using the relative risks and exposure information
from the previous steps. The formula used to calculate PAFs and attributable burden is
detailed in Appendix A.

In the case of overweight and obese individuals, it is possible to develop more than one
linked disease. The underlying DALY estimates used in this report (as calculated in the
ABDS 2011) were adjusted for the probability of an individual’s having more than one
condition (for more information, see AIHW 2016b). The relative risks used were also
typically adjusted for confounding (age, sex, smoking status, alcohol use, and intermediate
risk factors such as systolic blood pressure and cholesterol levels).

2.5 Socioeconomic group analysis

Estimates of attributable burden by socioeconomic group were calculated using data on
population exposure to overweight and obesity by socioeconomic group, applied to
estimates of disease burden by equivalent socioeconomic group from the ABDS 2011.

In this report, socioeconomic groups are based on an index of relative socioeconomic
disadvantage, developed as part of the Socio-Economic Indexes for Areas by the ABS
(ABS 2010). This index relates to a particular geographic area and is based on a number
of characteristics, including household income, employment and education level. In this
analysis, the index is allocated based on the individual’s residential area. The actual
socioeconomic properties of individuals can vary within the same area.

Socioeconomic groups are presented as quintiles in this analysis. Quintile 1 (Q1) represents
the 20% of the population with the lowest socioeconomic characteristics. The level of
socioeconomic position increases with each quintile, through to the 20% of the population
with the highest socioeconomic characteristics (Q5).

Each quintile has a similar number of people; however, the lower socioeconomic groups
have a larger proportion of elderly people than the higher groups. A greater proportion of
Aboriginal and Torres Strait Islander people and individuals with disability are also found
in the lowest socioeconomic group (ABS 2010).

2.6 Comparison with attributable burden in 2003

The burden attributable to overweight and obesity was also estimated for the year 2003. To
make this comparison, population exposure for the year 2003 was obtained from the ABS
National Health Surveys, as well as the burden for each linked disease estimated for the year
2003, as previously calculated in the ABDS 2011.

2.7 Scenario modelling

Scenario modelling was used to investigate changes in the health impacts from overweight
and obesity if the prevalence of overweight and obesity differed. To estimate the health
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impacts from different rates of overweight and obesity in the population, burden due to
overweight and obesity was estimated under three scenarios in the year 2020. The year 2020
was chosen as it aligns with the World Health Organization’s Global Action Plan for the
Prevention and Control of Non-communicable Diseases 2013-2020 (WHO 2013).

The three scenarios used were:

e trend scenario: the estimated attributable burden in the year 2020 if the prevalence rate of
overweight and obesity were to continue at its increasing trend as observed in measured
BMI from the 2007-08, 2011-12 and 2014-15 ABS National Health Surveys

e stable rate scenario: the estimated attributable burden in the year 2020 if the prevalence
rate of overweight and obesity were to remain as it was in the year 2011

e reduced scenario: the estimated attributable burden in the year 2020, if, in 2011, everyone
in the population (with a BMI equal to or greater than 20) reduced their BMI by 1 kg/m?
and these rates were maintained in 2020 (for example, from a BMI of 28 to 27).

A BMI of 20 was used as the baseline in the reduced scenario, as this is the lowest TMRED
possible within the range where disease risk can start to occur in this model, as discussed in
Section 2.3.

The attributable burden estimates from these scenarios were compared to determine the
impact, and differences between the three scenarios. Detailed information on the methods
used for scenario modelling is in Appendix B.

Box 2.1: Key developments since the Australian Burden of Disease Study 2011

In this report, a number of methodological developments have occurred since the ABDS
2011. The updated methods used in this report and the potential impact on the final results
are discussed here.

1. New risk estimation model and inputs
In this report, several components of the model to estimate disease risk were updated:

e  TMRED was updated to 20-25 kg/m? (it was 21-23 kg/m? in the ABDS 2011).

e Anew model was used to estimate the appropriate TMRED for each category of BMI
exposure, based on the population distribution of BMI.

e  Updated relative risks for breast cancer and musculoskeletal conditions were based on
GBD 2015, and oesophageal cancer was based on review of the evidence.

The impact of the revised risk estimation model resulted in an extra 73,000 DALY due to
overweight and obesity. These changes had the most substantial impact on the resulting
estimates since the ABDS 2011.

2. Revised linked diseases

The ABDS 2011 based the diseases linked to overweight or obesity on those in GBD 2010.
In this report, diseases were reviewed and updated based on the latest evidence:

e  Eight (8) linked diseases (asthma in children, dementia, gallbladder disease, gout,
leukaemia, liver cancer, ovarian cancer and thyroid cancer) were added.
(continued)
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Box 2.1 (continued): Key developments since the Australian Burden of Disease
Study 2011

e  Four (4) linked cardiovascular conditions were removed due to updates in GBD 2015.

The impact of the new linked diseases resulted in an extra 42,000 DALY. The removal of
linked cardiovascular conditions decreased the total attributable DALY by 36,000 DALY.
The revisions made to the linked diseases included in the analysis therefore resulted in a
slight overall reduction in attributable DALY.

3. Extended age groups

The ABDS 2011 reported on burden due to overweight and obesity in adults aged 25 and
over. In this report, this was extended to include those aged 5 and over. The impact of the
extended age groups resulted in an additional 2,500 DALY.

Impact of overweight and obesity as a risk factor for chronic conditions
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3 Burden due to overweight and obesity

This chapter presents estimates of the burden attributable to overweight and obesity in
Australia in 2011, including total, non-fatal and fatal burden by sex, age group and linked
disease. Note there were no diseases found to be linked to overweight and obesity in those
aged under 5. See Appendix Table B1 for a list of the linked diseases included in this
analysis.

3.1 Total overweight and obesity burden

Overweight and obesity was responsible for 7.0% of the total burden of disease and injuries
in Australia in 2011, equivalent to 312,505 DALY (Table 3.1). This was 1.5 percentage points
higher than that reported in the ABDS 2011 (245,816 DALY; 5.5%). The increase was largely
due to changes to the model for estimating the association between the risk factor and the
linked disease. It was also partly due to including additional linked diseases and excluding
some existing linked diseases, based on the latest available evidence and on updates made in
GBD 2015. See Box 2.1 for the key developments since the ABDS 2011, and the DALY impact
of these differences.

The attributable burden due to overweight and obesity was higher in males (175,541 DALY;
7.3% of all burden) than in females (136,964 DALY; 6.6%). This is likely to be due both to
higher prevalence rates of overweight/obesity among males, and to males experiencing a
greater amount of disease burden than females for most of the diseases associated with
overweight and obesity.

Table 3.1: Burden (DALY) attributable to
overweight and obesity, by sex, 2011

Attributable DALY

Number % of total DALY

Males 175,541 7.3
Females 136,964 6.6
Persons 312,505 7.0

Source: AIHW analysis of burden of disease database, 2011.

Figure 3.1 shows the burden due to overweight and obesity (DALY counts and rates per
1,000 people) in males and females. The burden attributable to overweight and obesity
increased with age in males up to age 74, with most of the burden experienced between
ages 55 and 74. The burden in females peaked about 10 years later than observed in males,
increasing up to age 74, with most of the burden experienced between ages 65 and 84.

More burden due to overweight and obesity was experienced by males than females from
age 25 onwards, as reflected in the higher DALY rates. The drop in DALY count in older age
is also due to a reduced population in these age groups, rather than to decreases in the rate
of burden due to overweight and obesity.
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Figure 3.1: Burden (DALY) attributable to overweight and obesity, by age
and sex, 2011

3.2 Which diseases account for the most burden

due to overweight and obesity?

Around 38% of the burden attributable to overweight and obesity in Australia in 2011 was
from cardiovascular diseases (118,284 DALY). Within this disease group, 27% of the entire
disease burden due to overweight and obesity was due to coronary heart disease

(85,324 DALY) and 9.5% due to stroke (29,684 DALY) (Table 3.2).

The collection of linked cancers accounted for 19% of the burden due to overweight and
obesity from all linked diseases (60,311 DALY). Of these, breast cancer was responsible for
the greatest number of DALY (15,843 DALY; 5.1%).

After coronary heart disease, diabetes was the specific disease accounting for the most
burden due to overweight and obesity (53,696 DALY; 17%). Osteoarthritis was responsible
for 12%, and chronic kidney disease for 5.1%, of the entire linked disease attributable burden
(38,246 and 16,029 DALY, respectively). The remaining linked diseases were individually
responsible for between 0.1% and 3.9% of the total disease burden due to overweight and
obesity.

Attributable burden by sex

In males, a greater amount of attributable burden was due to cardiovascular diseases
(80,394 DALY; 50%), compared with females (37,890 DALY; 34%). This was primarily due
to males experiencing greater burden due to coronary heart disease (62,220) than females
(23,103).

Of the linked cancers that were not sex specific, males experienced a greater amount of
burden due to overweight and obesity than females, except for gallbladder cancer
(males 271 DALY; females 782 DALY). The greatest difference between the sexes of the
linked cancers was seen in the top three contributing linked cancers; bowel, oesophageal
and liver.
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Females experienced a greater amount of burden due to osteoarthritis (25,389 DALY) and

dementia (5,147 DALY) than males (12,857 and 3,261, respectively) (Table 3.2).

Differences in attributable burden are consequences of sex differences in overweight and
obesity prevalence and underlying total disease burden, as reported in the ABDS 2011.

Table 3.2: Burden attributable to overweight and obesity, by linked disease and sex, 2011

Males Females People
Linked disease Number % Number % Number %
Linked cardiovascular disease
Coronary heart disease 62,220 35.4 23,103 16.9 85,324 27.3
Stroke 16,354 9.3 13,330 9.7 29,684 9.5
Hypertensive heart disease 1,820 1.0 1,456 11 3,276 1.0
All linked cardiovascular diseases 80,394 49.9 37,890 33.6 118,284 37.9
Linked cancers
Breast cancer 15,843 11.6 15,843 5.1
Bowel cancer 9,307 5.3 2,513 1.8 11,819 3.8
Oesophageal cancer 6,750 3.8 1,880 14 8,630 2.8
Liver cancer 5,565 3.2 1,287 0.9 6,852 2.2
Kidney cancer 2,890 1.6 1,512 11 4,402 1.4
Pancreatic cancer 1,937 11 1,927 14 3,863 1.2
Uterine cancer 3,494 2.6 3,494 11
Leukaemia 1,570 0.9 1,510 1.1 3,081 1.0
Gallbladder cancer 271 0.2 782 0.6 1,054 0.3
Ovarian cancer 837 0.6 837 0.3
Thyroid cancer 214 0.1 222 0.2 436 0.1
All linked cancers 28,504 17.7 31,807 28.2 60,311 19.3
Linked musculoskeletal conditions
Osteoarthritis 12,857 7.3 25,389 18.5 38,246 12.2
Back pain and problems 6,073 35 6,191 4.5 12,264 3.9
Gout 1,368 0.8 273 0.2 1,641 0.5
All linked musculoskeletal conditions 20,298 12.6 31,852 28.3 52,151 16.7
Other linked diseases
Diabetes 32,327 18.4 21,369 15.6 53,696 17.2
Chronic kidney disease 8,535 4.9 7,494 5.5 16,029 51
Dementia 3,261 1.9 5,147 3.8 8,408 2.7
Asthma 1,454 0.8 931 0.7 2,385 0.8
Gallbladder and bile duct disease 767 0.4 474 0.3 1,241 0.4
Total 175,541 100.0 136,964 100.0 312,505 100.0

Note: Numbers may not add to total due to rounding.

Source: AIHW analysis of burden of disease database, 2011.
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3.3 Was it due to fatal or non-fatal burden?

Around 63% of the burden attributable to overweight and obesity was due to fatal burden;
however, this varied by age, sex and linked disease.

Fatal burden was the main contributor to burden in all age groups in both males and females
(Figure 3.2). The contribution of non-fatal burden increased with increasing age, up to age 74
in males and females.
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Source: AIHW analysis of burden of disease database, 2011.

Figure 3.2: Burden attributable to overweight and obesity due to fatal and non-fatal burden, by age,
males (a) and females (b), 2011

Figure 3.3 shows the fatal and non-fatal proportions for the leading diseases linked to
overweight and obesity in both males and females.

In both males and females, attributable burden from linked cancers, coronary heart disease,
stroke and chronic kidney disease were mostly due to fatal burden; whereas the entire
attributable burden from back pain and problems, and osteoarthritis was non-fatal

(Figure 3.2). Males had a slightly greater proportion than females of fatal burden for most of
the leading linked diseases, except for stroke.

The contribution of fatal and non-fatal burden for each of the linked diseases in this analysis
is found in Appendix Table C3.
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70.9 Chronic kidney disease 29.1 68.9 Chronic kidney disease 31.1
57.2 Dementia 42.8 51.7 Dementia 48.3
50.4 Diabetes 49.6 50.4 Diabetes 49.6
0.0 Back pain and problems 100.0 0.0 Back pain and problems 100.0
0.0 Osteoarthritis 100.0 0.0 Osteoarthritis 100.0

Source: AIHW analysis of burden of disease database, 2011.

Figure 3.3: Burden attributable to overweight and obesity due to fatal and non-fatal burden,
selected leading linked diseases, males (a) and females (b), 2011

3.4 How does the overweight and obesity burden
vary by age?

Burden due to overweight and obesity varied across age groups (Figure 3.4). This is
particularly due to the increased occurrence of chronic conditions in later life. The impact of
overweight and obesity across the life course is discussed for each age grouping. Note there
were no diseases found to be linked to overweight and obesity in infants or children younger
than 5.

Children aged 5-14

Children aged 5-14 contributed less than 0.5% of the burden due to overweight and obesity
(1,420 DALY). All linked diseases were examined in this age group; however, asthma was
the only disease with sufficient evidence for inclusion in this study. The burden from asthma
was mostly non-fatal. Boys in this age group experienced asthma due to overweight and
obesity at a rate that was 1.5 times as high as that for girls.

Adolescents aged 15-24

In adolescents aged 15-24, asthma, selected cancers and gall bladder disease were linked to
overweight and obesity. Young adults in this age group contributed less than 0.4% of the
total attributable burden (1,122 DALY). Around 86% of the attributable burden was due to
asthma, followed by linked cancers (14%); gallbladder disease contributed less than <0.4%.
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Adults aged 25-44

Adults aged 25-44 contributed 7.5% of the burden due to overweight and obesity
(23,456 DALY). Burden due to the onset of cardiovascular disease, diabetes and
musculoskeletal conditions becomes evident in this age group.

The attributable burden in adults aged 25-44 is largely due to the impact of cardiovascular
conditions (10,452 DALY), responsible for 45% of the attributable burden in this age group.
Diabetes and musculoskeletal conditions become increasing causes of attributable burden,
contributing 25% and 16%, respectively, of the burden in this age group.

Adults aged 45-64

In total, 40% of the burden due to overweight and obesity was from adults aged 45-64
(124,674 DALY). This is 5.3 times as high as the burden experienced by adults aged 25-44.
The development of chronic conditions and the impact from overweight and obesity are
evident with increasing age.

Around 38% of this burden was due to cardiovascular conditions (47,472 DALY). This was
followed by linked cancers (27,218 DALY), diabetes (19,944) and musculoskeletal conditions
(25,567). Linked cancers became an increased contributor —causing 22% of the attributable
burden in this age group, compared with 11% in adults aged 25-44.

Adults aged 65-84

Adults aged 65-84 contributed 45% of the burden due to overweight and obesity
(139,084 DALY). This age group experienced the greatest amount of burden due to
overweight and obesity. This was mainly from cardiovascular disease (53,826), linked
cancers (27,323) and diabetes (24,242).

The impact of dementia, chronic kidney disease and diabetes is increased in this age group,
compared with that for adults aged 45-64. Dementia burden was responsible for 3.2% of the
attributable burden in adults age 65-84 (4,398 DALY). Chronic kidney disease attributable
burden increased from 4,182 DALY in those aged 45-64 to 8,852 DALY in those aged 65-84.
For diabetes, this increased from 19,944 DALY to 24,242 DALY.

Adults aged 85+

In older Australians, the impact of overweight and obesity was mainly due to burden from
cardiovascular conditions, dementia and diabetes (6,534, 4,010 and 3,660 DALY,
respectively). The attributable burden in this age group is 6.1 times as low as the burden
experienced by adults aged 65-84, mainly due to the smaller number of people still alive in
this age group. However, the attributable burden due to dementia was similar to that for
those aged 65-84, indicating that dementia burden increased with age.
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Figure 3.4: Burden attributable to overweight and obesity, by age and grouped linked diseases,
DALY (a) and proportion within each age group DALY (b), 2011

3.5 What proportion of burden for each linked
disease is due to overweight and obesity?

Overweight and obesity was responsible for 53% of the diabetes burden, 46% of the uterine
cancer burden, 46% of the burden from hypertensive heart disease, 45% of the osteoarthritis
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burden, 38% of the burden from oesophageal cancer and 38% of chronic kidney disease
burden (Table 3.3).

Table 3.3: Number and proportion of disease burden due to overweight and obesity
(attributable DALY), by linked disease, 2011

DALY attributable to % of linked disease burden
Linked disease Total DALY overweight/ obesity due to overweight/ obesity
Coronary heart disease 346,651 85,324 24.6
Diabetes 101,653 53,696 52.8
Osteoarthritis 85,806 38,246 44.6
Stroke 136,771 29,684 21.7
Chronic kidney disease 42,574 16,029 37.6
Breast cancer 70,675 15,843 224
Back pain and problems 163,788 12,264 7.5
Bowel cancer 92,422 11,819 12.8
Oesophageal cancer 22,584 8,630 38.2
Dementia 151,308 8,408 5.6
Liver cancer 29,376 6,852 23.3
Kidney cancer 17,774 4,402 24.8
Pancreatic cancer 44,428 3,863 8.7
Uterine cancer 7,622 3,494 45.8
Hypertensive heart disease 7,146 3,276 45.8
Leukaemia 30,629 3,081 10.1
Asthma 107,313 2,385 2.2
Gout 4,257 1,641 38.5
Gallbladder and bile duct disease 5,110 1,241 24.3
Gallbladder cancer 4,287 1,054 24.6
Ovarian cancer 19,421 837 4.3
Thyroid cancer 2,634 436 16.5
Total 4,494,427 312,505 7.0

Note: The ‘%’ column is the attributable DALY divided by the linked disease burden in 2011 of that row.

Source: AIHW analysis of burden of disease database, 2011.

The number of DALY due to overweight and obesity varied by sex for each linked disease
(Figure 3.5). Males experienced a greater amount of burden attributable to overweight and
obesity than females for all linked diseases that were not sex specific, except for dementia

and osteoarthritis. The burden was similar for males and females for back pain and problems

attributable burden.
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Figure 3.5: Burden (DALY) due to overweight and obesity, by sex and top 10 linked diseases, 2011

The proportion of disease DALY due to overweight and obesity also varied by sex and
linked disease (Figure 3.6). Males experienced a greater proportion of disease burden due to
overweight and obesity from all of the top 10 linked diseases, but most notably from bowel
cancer (18%, compared with 6.4% for females) and coronary heart disease (28%, compared
with 19% for females). Males experienced only a slightly greater proportion of disease
burden due to overweight and obesity from osteoarthritis and dementia (see Table C1).
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Figure 3.6: Proportion of linked disease burden (DALY) due to overweight and obesity, by sex and
top 10 linked diseases, 2011
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Detailed estimates for selected linked diseases

Further detail is provided in this section on the burden due to overweight and obesity for
cardiovascular conditions, cancer, diabetes, musculoskeletal conditions, dementia and
chronic kidney disease.

Cardiovascular disease

The greatest amount of burden attributable to overweight and obesity was from the three
linked cardiovascular diseases (118,284 DALY; Table 3.2). Attributable burden from
cardiovascular diseases was 2 times as high in males (80,394 DALY) as in females (37,890).

The majority of this burden was due to coronary heart disease (85,324 DALY), followed by
stroke (29,684) and hypertensive heart disease (3,276). The attributable burden from all
cardiovascular conditions increased with age, peaking at 15,557 DALY between ages 60 to 64.
The attributable burden from stroke particularly increased after age 65, peaking at ages

75 to 79 (4,397 DALY).

In total, 25% of the coronary heart disease burden, 22% of the stroke burden and 46% of the
hypertensive heart disease burden was attributable to overweight and obesity (Table 3.3).

Cancer

Cancer contributed to 19% of the total burden from all diseases linked to overweight and
obesity (Table 3.2). Burden due to overweight and obesity from linked cancers was slightly
higher in females (31,807 DALY) than in males (28,504). The attributable burden from linked
cancers increased with age, with the most burden occurring between ages 60 to 64

(10,157 DALY).

The cancer types attributable to overweight and obesity that caused the most burden were
breast cancer in post-menopausal females (15,843 DALY), bowel cancer (11,819), oesophageal
cancer (8,630) and liver cancer (6,854). These four cancer types were responsible for 72% of
the cancer burden attributable to overweight and obesity.

Uterine, breast and ovarian cancer were estimated only for the female population, and only
in women aged 50 and over for breast cancer. Overweight and obesity attributed to 46%, 22%
and 4.0% of the uterine, breast and ovarian cancer burden, respectively.

For the remaining linked cancers, overweight and obesity was responsible for 25% of the
gallbladder cancer burden, 25% of the kidney cancer burden, 16% of the thyroid cancer
burden, 10% of leukaemia burden and 8.7% of the pancreatic burden.

Diabetes

The second greatest amount of burden due to overweight and obesity from a single linked
disease was diabetes —a total of 53,696 DALY. Burden due to overweight and obesity from
diabetes was higher in males (32,327 DALY) than in females (21,369). The attributable burden
from diabetes increased steeply with age, peaking at 7,203 DALY between ages 65 to 69. In
total, 53% of the diabetes burden was attributable to overweight and obesity (Table 3.3).

Impact of overweight and obesity as a risk factor for chronic conditions 19



Musculoskeletal conditions

Musculoskeletal conditions contributed to 17% of the burden due to overweight and obesity
from all linked diseases (Table 3.2). Attributable burden from musculoskeletal conditions
was 1.6 times as high in females (31,852 DALY) as in males (20,298). The attributable burden
from all musculoskeletal conditions increased with age up to age 65, peaking at 7,783 DALY
between ages 60 and 64.

Osteoarthritis contributed to 73% of the attributable musculoskeletal burden (38,246 DALY).
Back pain and problems contributed the majority of the remaining linked musculoskeletal
burden (12,264 DALY).

Burden due to overweight and obesity from osteoarthritis and gout was measured from
age 25 onwards. The attributable burden from osteoarthritis increased steeply with age up
to age 65, peaking at 5,808 DALY. After age 65, the attributable burden declined steeply.
This pattern was also seen in the attributable burden from gout, but the overall burden was
smaller.

The attributable burden from back pain and problems was measured from age 40 onwards,
and occurred in younger age groups, compared with the other musculoskeletal conditions.
The burden from back pain and problems primarily occurred between ages 40 to 59
(between 1,620-1,848 DALY).

Chronic kidney disease

Chronic kidney disease contributed to 5.1% of the burden attributable to overweight and
obesity from all linked diseases (16,029 DALY). Males and females experienced a similar
amount of chronic kidney disease attributable burden (53% male; 47% female).

The attributable burden from chronic kidney disease increased with age, with nearly
two-thirds of the attributable burden occurring between ages 60 to 84, peaking between
ages 75 t0 79 (2,496 DALY).

Dementia

Dementia contributed to 2.7% of the burden due to overweight and obesity from all linked
diseases (Table 3.3). Attributable burden from dementia was 1.4 times as high in females
(5,147 DALY) as in males (3,261 DALY). Most of the dementia burden occurred between ages
85 to 89 (2,136 DALY). The attributable burden from dementia was measured only from age
65 onwards.
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4 Variation across socioeconomic
groups

The results in this section present the burden attributable to overweight and obesity by
socioeconomic group.

Table 4.1 shows the total burden attributable to overweight and obesity by socioeconomic
group. The lowest socioeconomic group (Q1) experienced the greatest amount of burden
attributable to overweight and obesity (83,798 DALY), compared with 38,941 DALY in the
highest socioeconomic group (Q5).

As a proportion of the total burden of all diseases and injuries in Australia 2011 by
socioeconomic group (including those not included as linked diseases in this report), there
was still a larger burden due to overweight and obesity in Q1 (7.9% of all DALY in 2011)
than in Q5 (5.5%).

Table 4.1: Burden (DALY) attributable to overweight and
obesity by socioeconomic group, 2011

Total DALY Attributable % of total

Socioeconomic group ('000) DALY ('000) DALY
Q1 (lowest) 1,067 84 7.9
Q2 1,020 71 6.9
Q3 922 60 6.5
Q4 800 50 6.3
Q5 (highest) 708 39 5.5
Total 4,494 313 7.0

Note: Columns may not add to the total due to rounding.

Source: AIHW analysis of burden of disease database, 2011.

After taking account of the different age structures of the socioeconomic groups (using
age-standardised rates — ASRs — per 1,000 population), the lowest socioeconomic group (Q1)
experienced a rate of burden attributable to overweight and obesity that was 2.3 times that
of the highest socioeconomic group (Q5) (Table 4.2). There was a clear pattern of decreasing
burden with increasing socioeconomic position for both males and females (Figure 4.1).
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Table 4.2: Attributable DALY (number, age-standardised rate
(ASR) and rate ratio), by socioeconomic group, 2011

Attributable DALY

Socioeconomic group Number ('000) ASR per 1,000 Rate ratio
Q1 (lowest) 84 19.6 2.3
Q2 71 16.0 1.9
Q3 60 13.4 1.6
Q4 50 11.0 1.3
Q5 (highest) 39 8.5 1.0
Notes

1. Rates were age standardised to the 2001 Australian Standard Population, and are
expressed per 1,000 people.

2. Rate ratios divide the ASR by the Q5 ASR.

Source: AIHW analysis of burden of disease database, 2011.
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Source: AIHW analysis of burden of disease database, 2011.

Figure 4.1: Age-standardised attributable DALY rate due to overweight
and obesity (per 1,000 people), by socioeconomic group and sex, 2011

Each socioeconomic group showed an increasing rate of burden due to overweight

and obesity with increasing age (Figure 4.2). The greatest increase was seen in the lowest
socioeconomic group. The disparity in attributable burden by socioeconomic group
becomes evident in the older age groups. This is particularly so for age 65 and over,
where the rate of burden due to overweight and obesity in the lowest socioeconomic
group was almost double that of the highest socioeconomic group (63 DALY compared

with 35 DALY per 1,000 people).
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Figure 4.2: Age-specific attributable DALY rate due to overweight and obesity
(per 1,000 people), by socioeconomic group and age, 2011

This disparity across socioeconomic groups was seen in all the linked diseases (Appendix
Table C3). Figure 4.3 shows the age-standardised DALY rate per 1,000 people for the leading
diseases attributable to overweight and obesity. This shows a general pattern of decreasing
burden due to overweight and obesity with increasing socioeconomic group, with the
strongest gradients observed for diabetes (Q1:Q5 rate ratio of 2.8), chronic kidney disease
(2.8) and coronary heart disease (2.5).
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Figure 4.3: Age-standardised attributable DALY rate due to overweight and obesity for
top six linked diseases, by socioeconomic group, 2011
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5 Changes between 2011 and 2003

This chapter compares the burden attributable to overweight and obesity in 2003 and 2011.

The total burden attributable to overweight and obesity was 10% higher in 2011 than in 2003
(312,505 DALY in 2011 compared with 280,205 DALY in 2003) (Table 5.1). This was due to
an increase in the prevalence rate of overweight and obesity in the population and to
increases in total burden for the linked diseases between 2003 and 2011. However, when
taking into account differences between the 2011 and 2003 population size and age structure,
the age-standardised attributable DALY rate was similar for 2003 and 2011 (rate ratio of 1.0).

The burden was higher in most age groups in 2011 than in 2003, with the greatest differences
observed for ages 55-64, and those aged over 85 (Figure 5.1). Age-specific DALY rates in
2011 were similar to those in 2003 in people aged under 55. In people aged 55-74, DALY
rates were higher in 2003 than in 2011, but in people aged 85 and over, rates were higher in
2011 than in 2003.

Table 5.1: Comparison of burden (DALY) attributable to overweight and obesity, 2003 and 2011

DALY count % of total DALY DALY ASR ASR rate

Change in ratio

2003 2011 DALY (%) 2003 2011 2003 2011 2011:2003

Males 162,796 175,541 7.3 7.2 7.3 16.6 15.8 11
Females 117,409 136,964 14.3 6.1 6.6 11.8 12.2 1.0
Persons 280,205 312,505 10.3 6.7 7.0 14.2 14.0 1.0

Note: The ‘% of total DALY’ column is the number of DALY divided by the total DALY in Australia of that row.

Source: AIHW analysis of burden of disease database, 2011.
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Figure 5.1: Number and rates of burden (DALY per 1,000 people)
attributable to overweight and obesity, by age, 2003 and 2011

As discussed in this report, overweight and obesity is linked to a number of different
diseases, the most prevalent being cardiovascular diseases. Between 2003 and 2011, there
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was a decrease in the age-standardised DALY rates of coronary heart disease (rate ratio
of 0.7) and stroke (rate ratio of 0.8) due to overweight and obesity (Figure 5.2). However,
there was an increase in the age-standardised DALY rates of a number of other linked
diseases, including diabetes, chronic kidney disease and osteoarthritis (rate ratios of 1.1
each), which offset the decreases in cardiovascular disease burden.

Age standardised DALY rate (per 1,000)

12
O DALY ASR2003 B DALY ASR2011
10
8 —
6 —
4
- l I
. ] 1
Coronary heart Diabetes Stroke Osteoarthritis Chronic kidney ~ Bow el cancer
disease disease

Linked disease
Note: Rates were age standardised to the 2001 Australian Standard Population, and are expressed per 1,000 people.
Source: AIHW analysis of burden of disease database, 2011.

Figure 5.2: Age-standardised attributable DALY rate per 1,000 people for the top six diseases
linked to overweight and obesity, 2003 and 2011

It is important to note that current exposure to overweight and obesity may also have an
impact on future disease burden (particularly for those diseases that may not clinically
manifest until later in life) as a result of childhood or mid-life overweight or obesity.
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6 Scenario modelling

Scenario modelling was used to assess the impact of overweight and obesity on the potential
burden in 2020. The scenarios used to compare potential attributable burden in 2020 were:

e trend scenario: the estimated attributable burden in the year 2020 if the prevalence rate of
overweight and obesity were to continue to rise at its current increasing trend

e stable rate scenario: the estimated attributable burden in the year 2020 if the prevalence
rate of overweight and obesity were to remain at 2011 levels

e reduced scenario: the estimated attributable burden in the year 2020 if everyone in the
population at risk in 2011 reduced their BMI by 1 kg/m? and these rates were
maintained to 2020.

Determining associations between chronic diseases and associated chronic disease burden in
the future is complex. Hence, linked disease burden estimates in 2020 used in the scenario
modelling were based on the underlying assumption that disease prevalence rates from the
ABDS 2011 would stay the same to the year 2020, with increases due to population growth
and ageing alone. This assumption is simplistic, but it provides a consistent baseline for each
scenario in order to estimate the difference in attributable burden between them.

This chapter compares the prevalence and potential burden due to overweight and obesity
in 2020 under these three hypothetical scenarios. See Appendix A for further detail on the
methods.

6.1 Overweight and obesity prevalence in 2020

In this scenario modelling analysis, the sole difference between the three scenarios is the
difference in the projected overweight and obesity prevalence in 2020. It is important to note
that the analysis in this report uses BMI as a continuous variable; disease risk starts from a
BMI of 20, with risk increasing with higher BMI. The overweight and obesity categories in
this section are used to demonstrate trends, and make comparisons with alternative studies.
See Chapter 2 and Appendix A for a detailed description of the methods used to calculate
TMRED values and disease risk.

The proportion of Australians estimated to be overweight or obese under the trend, stable rate
and reduced scenarios in 2020 are shown in Table 6.1. If the prevalence of overweight and
obesity is maintained at 2011 levels, 57% of the population is expected to be overweight or
obese in 2020. In contrast, if current trends continued, 60% of the population is expected to
be overweight or obese in 2020. Lastly, if everyone in the population with a BMI equal to or
greater than 20 in 2011 reduced their BMI by 1 kg/m?, and these rates were maintained in
2020, 49% of the population is expected to be overweight or obese in 2020 (18% lower than if
current trends continued).

When looking at overweight and obesity separately, and at males and females separately,
some different patterns emerge. Based on current trends, the proportion of males who

are overweight but not obese is expected to increase only slightly (by 2.1%) between 2011
and 2020, while the proportion of males who are obese is expected to increase by 8.5%. In
contrast, the proportion of females who are overweight but not obese is expected to decrease
by 5.2% between 2011 and 2020, while the proportion of females who are obese is expected
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to increase by 14%. This indicates that if trends continued, a greater proportion of women
than men is expected to shift from the overweight category into the obese category by 2020.

Table 6.1: Comparison of the proportion of people aged 5 and over who are overweight or obese
under the trend, stable rate and reduced scenarios, 2020, by sex

Projected prevalence in 2020 (%) % difference between 2020 trend scenario®
Trend Stable rate Reduced Stable rate Reduced
Males
Overweight 38.4 37.6 34.0 21 11.6
Obese 27.0 24.7 19.6 8.5 27.4
Total 65.4 62.3 53.6 4.8 18.1
Females
Overweight 26.3 27.7 23.5 -5.2 10.7
Obese 28.1 24.2 21.7 13.8 22.9
Total 54.4 51.9 45.2 4.6 17.0
Persons
Overweight 32.3 32.6 28.7 -0.9 11.2
Obese 27.6 245 20.7 11.2 25.1
Total 59.9 57.1 49.3 4.7 17.6

(@  The percent difference in the estimated proportion of the population who are overweight or obese in the year 2020 if the prevalence rate of
overweight and obesity were to continue at its increasing trend, as observed in measured BMI from the 2007-08, 2011-12 and 2014-15
ABS national health surveys.

Trends were also estimated by age and sex from successive ABS National and Australian
Health Surveys (2007-08, 2011-12 and 2014-15), with an increasing trend of overweight and
obesity prevalence observed in all age groups.

If current trends continued, the proportion of overweight or obese children and young adults
(aged between 5 and 24) is expected to increase by 14% in 2020, compared with rates in 2011
(stable rate scenario) (Table 6.2). In contrast, the proportion of overweight or obese adults aged
25 and over is expected to increase by 3.1% in 2020. This increase is much greater in people
aged under 25; however, the proportion of overweight and obese children is much lower
compared with this proportion in adults.

In males, under the trend scenario, the proportion of overweight or obese boys and young
men aged between 5 and 24 is expected to increase by 17% by 2020, compared with what
would be the case if the prevalence rate in 2020 were to stay the same as in 2011. In males
aged 25 and over, this proportion is expected to increase by 2.6%. If males reduced their BMI
by 1 between 2011 and 2020 (reduced scenario), the proportion of those who are overweight or
obese in 2020 is estimated to reduce by 38% in those aged 5-24 (to 22% of the population),
and by 15% in those aged 25 and over (to 65% of the population).

In females, the proportion of girls aged 5-24 who are overweight or obese is expected to
increase by 10% under the trend scenario, compared with what would be the case if the
prevalence rate in 2020 were to stay the same as in 2011. In females aged 25 and over, this
proportion is expected to increase by 3.6%. If females reduced their BMI by 1 between 2011
and 2020 (reduced scenario), the proportion of those who are overweight or obese in 2020 is
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estimated to reduce by 30% in those aged 5-24 (to 23% of the population) and by
15% in those aged 25 and over (to 53% of the population).

Table 6.2: Comparison of the proportion of people who are overweight or obese under
the trend, stable rate and reduced scenarios, 2020, by sex and broad age group

Age Projected prevalence in 2020 (%) % difference between 2020 scenarios®
(years) Trend® Stable rate Reduced Stable rate Reduced
Males

5-24 36.0 29.9 22.2 17.0 38.2
25+ 76.5 74.6 65.4 2.6 14.5
Females

5-24 33.0 29.7 23.3 10.1 295
25+ 61.9 59.6 52.8 3.6 14.7
Persons

5-24 34.6 29.8 22.8 13.8 34.2
25+ 69.1 67.0 59.0 3.1 14.6

(@)  The percent difference in the estimated proportion of the population who are overweight or obese in the year 2020 if
the prevalence rate of overweight and obesity were to continue at its increasing trend, as observed in measured BMI
from the 2007-08, 2011-12 and 2014-15 ABS National Health Surveys.

6.2 Overweight /obesity burden comparison in 2020

Table 6.3 compares the estimated burden due to overweight and obesity in 2020 under the
trend, stable rate and reduced scenarios.

If the prevalence of overweight and obesity were to continue to rise at its current rate, as
demonstrated under the trend scenario, the disease burden due to overweight and obesity
would be 6.3% (22,070 DALY) greater than if the overweight and obesity rate remained
stable —that is, at 2011 levels. Furthermore, if everyone in the population at risk of linked
diseases (those with a BMI equal to or greater than 20) in 2011 were to reduce their BMI

by 1 kg/m?, and these rates were maintained to 2020, the burden due to overweight and
obesity would be reduced by 14% (48,279 DALY) compared with what would be the case if
overweight and obesity continued to rise at its current rate.

In males, 5.2% of future disease burden (10,816 DALY) due to overweight and obesity in
2020 could be avoided if prevalence rates were maintained at 2011 levels instead of
continuing to rise. This increases to a 12% reduction if all males in the population were to
reduce their BMI by 1 between 2011 and 2020.

In females, 7.8% of future disease burden (11,254 DALY) due to overweight and obesity in
2020 could be avoided if prevalence rates were to remain stable (that is, maintained at 2011
levels) compared with what would be the case if current trends continued. This increases
to a 17% reduction if all females in the population were to reduce their BMI by 1 between
2011 and 2020.

Under each of the scenarios, the burden in 2020 is greater than that experienced in 2011, as
described in Chapter 3. This is a consequence of population growth and ageing under the
stable rate and reduced scenarios, and a combination of these factors and increased overweight
and obesity in the population under the trend scenario.
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Table 6.3: Comparison of projected burden due to overweight and obesity in 2020

Attributable DALY avoided under scenarios

Attributable DALY under scenarios Stable rate® Reduced®
Trend  Stable rate Reduced DALY % DALY %(©
Males 208,094 197,278 183,831 10,816 -5.2 24,263 -11.7
Females 143,583 132,329 119,567 11,254 -7.8 24,016 -16.7
Persons 351,676 329,606 303,398 22,070 -6.3 48,279 -13.7

(a) ‘DALY avoided' refers to the difference between future attributable burden for each sex if the prevalence rate of
overweight and obesity remained the same as in 2011 ‘stable rate scenario’ compared with the expected attributable
burden under current trends ‘trend scenario’.

(b) ‘DALY avoided’ refers to the difference between future attributable burden for each sex if, in 2011, everyone were to
reduce their BMI by 1 kg/m? and this prevalence rate of overweight and obesity remained the same as in 2011
‘reduced scenario’ compared with the expected attributable burden under current trends ‘trend scenario’.

(c) DALY avoided expressed as a percentage of projected attributable burden in 2020 under ‘trend scenario’.

Source: AIHW analysis of burden of disease database, 2011.

6.3 Scenario differences by age

The estimated burden due to overweight and obesity in 2020 varies by age under the three
different scenarios (Figure 6.1). In each of the scenarios, the attributable burden estimated for
2020 increased with increasing age up to age 74, with the greatest amount of burden due to
overweight and obesity in ages 65-74.

This analysis suggests that, in terms of the absolute number of DALY avoided, the largest
gains could be made in reducing overweight and obesity between ages 35 and 74. The
largest DALY difference was in ages 65-74, where 5,379 DALY could be avoided in 2020 if
prevalence were maintained at 2011 levels (stable rate scenario), compared with what would
be the case if current trends continued (trend scenario).

Attributable DALY in 2020
100,000 A
Trend scenario
B Stable rate scenario
80,000 71 m Reduced scenario
60,000
40,000
20,000
0 —_—
5-14 15-24 25-34 35-44 45-54 55-64 65-74 75-84 85+
Age group (years)
Source: AIHW analysis of burden of disease database, 2011.
Figure 6.1: Burden (DALY) due to overweight and obesity by age, under the
trend, stable rate and reduced scenarios, 2020
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In terms of the relative proportion of DALY avoided within each age group, this analysis
suggests the largest gains would be seen in children, where 34% (574 DALY) of future
disease burden due to overweight and obesity in those aged 5-14 could be avoided if those
at risk of disease reduced their BMI by 1 (reduced scenario) compared with what would be the
case if current trends continued (trend scenario) (Figure 6.2). However, it should be noted that
this age group accounted for only a small amount of burden due to overweight and obesity
in the population, and therefore the number of DALY avoided was also small.

Between ages 35 and 74, between 8.2% and 15% of future overweight and obesity burden
could be avoided in 2020 if people in this age range reduced their BMI by 1 (reduced scenario)
compared with what would be the case if current trends continued (trend scenario).

Per cent of DALY avoided in 2020
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Source: AIHW analysis of burden of disease database, 2011.

Figure 6.2: Burden (DALY) due to overweight and obesity avoided by age, under

the stable rate and reduced scenarios, 2020
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7 Discussion

This report describes the impact of overweight and obesity on the disease burden in
Australia in 2011. This report updates estimates reported in the ABDS 2011 by including:

e revised linked diseases that have a causal association with overweight or obesity based
on the latest evidence

e estimates in persons aged under 25
e disaggregation of burden estimates by socioeconomic group.

Results from scenario modelling are also presented, which estimated the disease burden that
could be avoided if the prevalence of overweight or obesity in Australia reduced rather than
continuing to rise.

7.1 Key findings

Overweight and obesity accounted for 7.0% of the burden of disease and injuries

(312,505 DALY) in Australia in 2011, which is 1.5 percentage points higher than that reported
in the ABDS 2011 (245,816 DALY; 5.5%). This was largely due to improvements in the model
used to estimate risk due to overweight and obesity since the ABDS 2011 (see Box 2.1).

The burden due to overweight and obesity was higher in males (7.3% of all disease burden)
than in females (6.6%), with around 63% of the burden due to overweight and obesity being
fatal. Around 84% of the overweight and obesity burden was experienced between ages

45 and 84, peaking at ages 60-64 in males and 75-79 in females. Children aged 5-14 and
adolescents aged 15-24 each contributed less than 0.5% of the overweight and obesity
burden; however, the health impacts are expected to mostly occur in adulthood through
the development of associated chronic conditions.

Cardiovascular diseases accounted for 38% of the attributable overweight and obesity
burden (118,284 DALY). This was followed by selected cancers (19%), diabetes (17%) and
selected musculoskeletal conditions (17%).

Over half (53%) of the total diabetes burden was due to overweight and obesity.

Other linked diseases which had over one-third of disease burden due to overweight and
obesity were uterine cancer (46%), hypertensive heart disease (46%), osteoarthritis (45%),
gout (39%), oesophageal cancer (38%) and chronic kidney disease (38%).

Large inequalities were found across socioeconomic groups, with the lowest socioeconomic
group experiencing a rate of burden due to overweight and obesity that was 2.3 times that of
the highest socioeconomic group. This disparity was seen in every linked disease, with the
strongest gradients observed in diabetes (Q1:Q5 rate ratio of 2.8), chronic kidney disease (2.8)
and coronary heart disease (2.5). The ABDS 2011 also reported burden inequalities by
socioeconomic groups for diabetes and coronary heart disease (AIHW 2016a).

Despite increasing trends in overweight and obesity in Australia in recent years, the burden
attributable to overweight and obesity was similar in 2003 and 2011. This was largely driven
by increases in the rate of diabetes and chronic kidney disease total burden, which have both
increased since 2003, coupled with decreases in underlying cardiovascular disease burden.
However, current exposure to overweight and obesity may impact future disease burden,
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particularly for diseases that develop in later life as a result of childhood or mid-life
overweight or obesity.

Around 6.3% of the future disease burden due to overweight and obesity could be avoided
if increases in overweight and obesity in the population were halted (maintained at 2011
levels). If the population at risk in 2011 reduced their BMI by 1 and these rates were
maintained to 2020, the overweight and obesity burden would be reduced by 14%

(48,279 DALY), compared with what would be the case if overweight and obesity
continued to rise. The largest gains in disease burden would be seen in ages 65-74, where
5,379 DALY could be avoided in 2020 if prevalence were maintained at 2011 levels

(stable rate scenario), compared with what would be the case if current trends continued
(trend scenario). The greatest percentage change of disease burden was seen in children,
where up to 34% of future disease burden due to overweight and obesity among those
aged 5-14 could be avoided if those at risk of disease in 2011 reduced their BMI by 1.
However, this age group accounted for only a small amount of burden due to overweight
and obesity in the population.

7.2 Potential for disease burden prevention

This study provides insight into the contribution of overweight and obesity to chronic
disease burden, and highlights the importance of reducing overweight and obesity to
prevent the onset and/or reduce the severity of associated diseases in the population.

Health impacts from being overweight or obese are not always immediate, particularly for
lifestyle-related diseases, and depend on when exposure occurs and the associated disease.
In this report, asthma was the only linked disease with a direct association in childhood;
however, childhood obesity is a risk factor for chronic disease in adulthood, with disease
burden from these conditions arising in the future (Dietz 1998; Llewellyn et al. 2016).
Furthermore, an obese child is more likely to stay obese into adulthood (Freedman et al.
2005; Guo & Chumlea 1999).

As well, being overweight and obese in mid-life is associated with increased dementia risk

in late life, demonstrating a time lag from exposure to disease development (Pedditizi et al.
2016). Other studies also showed a reduction in cancer risk in adults who experienced weight
loss 10 years prior, also suggesting a time lag (Renehan, Tyson et al. 2008).

Therefore, prevention and intervention efforts focused on maintaining a healthy weight in
children, as well as reducing existing overweight and obesity in all age groups, are likely to
result in increased health gains in the future.

7.3 Strengths, limitations and future directions

Strengths

This study extends the work performed in the ABDS 2011, which measured and compared

the impact of 200 diseases and injuries in Australia and attributed the burden from various

risk factors, including overweight and obesity (referred to as “high body mass’” in the ABDS
2011). This study is the first to quantify disease burden due to overweight and obesity in all
age groups —including children and adolescents —and to disaggregate by socioeconomic

group.
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The estimates of attributable burden reported in this study rely on the best available
evidence from recent studies and meta-analyses relevant to the Australian population

that showed a convincing or probable causal association for relative risks, as well as disease
and overweight and obesity prevalence data. This study included an additional four
diseases linked to overweight and obesity, which were not estimated in GBD 2015 or the
ABDS 2011 (dementia, gallbladder disease, gout and asthma), as well as removing some
linked diseases previously included in GBD studies and in the ABDS 2011 (due to
inconclusive evidence supporting a causal association, acknowledged in GBD 2015)
(Forouzanfar et al. 2016).

This report also includes an updated model for estimating the TMRED; the TMRED range
has been updated from 21-23 BMI to a wider range of 20-25 BMI, as estimated by GBD 2015
(Forouzanfar et al. 2016). A new model has also been used to estimate the appropriate
TMRED value from within this range. This has been updated from the ABDS 2011 model;
however, the model used in this study also differs from that used in GBD 2015. In this study,
the position within the TMRED is in proportion to the distribution of BMI in the population.
This method is different from that used in GBD 2015, which uses a theoretical minimum risk
exposure level from within the range for each calculation, repeated 1,000 times in a model.
In the GBD 2015 model, an individual is not considered to have an ideal position within the
TMRED but rather can have any level within the range. Both methods take into account that
a healthy BMI is a range of values as opposed to a single value for the entire population.

Estimates of overweight and obesity in the population were obtained from calculated
BMI data based on individuals” measured height and weight, by age and sex. Measured
biomedical data provide a more accurate representation of overweight and obesity in
the population, particularly as this tends to be underestimated in self-reported data
(Ng et al. 2011).

This study illustrates the use of burden of disease data to undertake scenario modelling

to look at how the prevalence of overweight and obesity in Australia affects disease burden.
The results of the scenario analyses highlight the benefits, at the population level, of
reducing overweight and obesity in preventing or delaying associated chronic diseases.

Limitations

Using BMI as a measure of body mass

Population distributions of waist circumference or waist-to-hip ratio values are alternative
measures used to identify disease risk associated with overweight and obesity. Central
adiposity is considered a strong predictor of disease risk, particularly for cardiovascular
diseases and diabetes (Huxley et al. 2010). Waist-to-hip ratios and waist circumference
measures are a more defined measure of abdominal adiposity than BMI (Cameron et al. 2013;
Dhaliwal & Welborn 2009). However, BMI was chosen for use in this report as there is a
large amount of convincing evidence in the literature identifying it as a risk factor for
disease. In addition, population BMI distributions were readily available for the years of
data used in the analysis; relative risks available were specific to BMI measures; and other
burden of disease studies (including the ABDS 2011) use BMI as the risk factor for body mass
(and hence are somewhat comparable).

There are some limitations with BMI for particular population groups, as age, sex, ethnicity,
and muscle mass all influence the relationship between body mass and BMI category
(Gallagher et al. 1996; Rothman 2008). For example, older adults and women tend to have
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more body fat than younger adults and men for an equivalent BMI, elite athletes may

have a high BMI because of increased muscle mass, and the cut-off levels for BMI

indicating overweight and obesity in Asian populations is lower than that used in this report
(Rothman 2008; WHO 2004). Body fat distributions between Indigenous and non-Indigenous
Australians are also notably different for the same BMI, and the WHO recommends that
cut-off BMI levels used in this report may not be appropriate for identifying overweight and
obesity in the Indigenous population (Piers et al. 2003). Although BMI may not precisely
reflect overweight and obesity in these subpopulations, it was considered the most
appropriate and consistent measure of body mass at a population level.

Quantifying future disease burden due to childhood obesity and cohort effects

As mentioned previously, childhood obesity is associated with chronic diseases in
adulthood, and the rate of childhood obesity is on the rise. This is somewhat highlighted in
the scenario modelling, where the greatest percentage increase in burden due to overweight
and obesity is expected to be seen in the youngest age group if current trends continued,
compared with if BMI was reduced in 2011 and those rates maintained to 2022 (34%). In
this study, it could not be ascertained whether the burden experienced in adulthood was
due to current exposure, exposure in childhood or both; therefore, the true extent to which
overweight and obesity in children has an impact on disease burden is not included in

this report. As well, the scenario modelling, while based on current age-specific rates of
overweight and obesity, was not able to take into account the “‘cohort effect’ of younger
people gaining weight faster than earlier cohorts (above and beyond the period effect).
This would be an interesting piece of analysis to explore in future work on overweight and
obesity and associated disease burden.

Overweight and obesity prevalence and ABDS 2011 data

Data used to estimate overweight and obesity exposure in 2011 did not always have relative
standard errors (RSEs) equal to or less than 25%, which is considered to have the highest
reliability. This occurred in the highest BMI increments in the oldest and youngest age
groups. It was important to include these groups in the analysis, as higher BMI levels pose
the greatest risk for developing any of the linked diseases. Exposure data from these age
groups and BMI increments may not be as accurate as those with RSEs less than 25%;
however, the highest BMI increments represent a very small proportion of the exposed
population.

The attributable burden estimates in this report are constrained by the underlying ABDS
2011 total burden for each disease. The total burden estimates are the direct impact of each
disease. However, the risk of developing some diseases (or the severity of the disease) is
increased if an individual already has another associated disease, which is referred to as
‘diseases-as-risks’. The indirect impact of ‘diseases-as-risks’ is not reported in the ABDS 2011,
and therefore could not be explored in this report. For the indirect health impact of two
diseases (diabetes and chronic kidney disease), see Diabetes and chronic kidney disease as risks
for other diseases (AIHW 2016d).

Complexities with scenario modelling

The overweight and obesity prevalence estimates calculated for the trend scenario are similar
to previously published estimates. In this study, it was estimated that 69% of people aged 25
and over (77% in males; 62% in females) would be overweight or obese by 2020, based on the
2007-08, 2011-12 and 2014-15 ABS National and Australian Health Surveys.
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Other studies have previously projected similar rates of overweight and obesity in Australia.
A report by the Organisation for Economic Co-operation and Development estimated that
64% of adults in Australia would be overweight or obese by 2019 (Sassi 2010). Another study
(Funder & Leung 2014) projected that 74% of males and 67% of females aged over 20 in
Australia would be overweight or obese in the year 2025. These projections were also based
on the 2007-08, 2011-12 and 2014-15 ABS National and Australian Health Surveys; as well,
they included analyses by Walls et al. (2012) using linked data from the Diabetes, Obesity,
and Lifestyle (AusDiab) study and the Australian National Death Index.

The years of data used to estimate prevalence projections of overweight and obesity in
Australia greatly influence results. The Victorian Department of Human Services estimated
that 83% of males and 75% of females aged 20 and over would be overweight or obese in the
year 2025 in Australia (Victorian Department of Human Services 2008). These projections
are higher than the estimates calculated in this report for adults; however, estimates in the
previous study were based on the National Risk Factor Prevalence Survey and the National
Nutrition Surveys from 1980-1995. The estimates from the Victorian Government study

do not include trends for more recent years, and are based on years when overweight

and obesity rates were increasing more quickly. That study also included estimates from
AusDiab and projected to the year 2025, whereas this report estimated prevalence for the
year 2020.

In this study, we estimated 36% of males and 33% of females aged 5-24 would be overweight
or obese by 2020 based on the 2007-08, 2011-12 and 2014-15 ABS National and Australian
Health Surveys. This result is similar to that for the Victorian Government study, which
estimated that 37% of males and 33% of females age 5-19 would be overweight or obese by
the year 2025. The Victorian Government study, however, used slightly different age groups
and its trends were based solely on data from the 1995 National Nutrition Survey
(Department of Human Services 2008).

The extrapolations of overweight and obesity under the trend scenario are, by nature,
estimates about what might reasonably be expected in the future. Estimates based on
historical trends and other available information can generate the best estimates possible
with current information. However, there is no guarantee that they will be realised in the
future, as there are many interrelated factors influencing trends over time. Including
additional time points to estimate overweight and obesity trends (as new health survey data
become available) is likely to increase the accuracy of future projections of overweight and
obesity and associated disease burden.

Future directions

This report provides a more detailed insight into the health impact of overweight and
obesity in the Australian population than provided in the ABDS 2011; however, further work
in the area could be performed to attain greater insight.

Overweight and obesity, as well as many of the linked chronic diseases, is highly prevalent
among Aboriginal and Torres Strait Islander people, with this also varying by socioeconomic
group. An analysis of the impact of overweight and obesity in the Indigenous population by
socioeconomic group would be an important area of work to progress in future burden of
disease studies. This could draw on the data already available from the ABDS 2011 on
disease burden for the Indigenous population as well as Indigenous-specific BMI population
distributions from ABS Indigenous health survey data, and apply relative risks used in this
report or re-select from current literature.
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Preliminary extension analysis of overweight and obesity burden in the Indigenous
population using the updated methods used in this report is underway.

Revised cancer burden estimates due to overweight and obesity for both the total Australia
and Indigenous populations will be included in the upcoming report The burden of cancer in
Australia: Australian Burden of Disease Study 2011, expected to be published in mid-2017
(AIHW forthcoming).

As part of the ABDS 2011, the AIHW has developed a system that will allow estimates of
burden of disease in Australia to be updated and kept current with emerging information.
This offers potential to monitor and update the estimates included in this study as new
evidence emerges about the association between overweight and obesity and linked diseases,
particularly as overweight and obesity prevalence in the population changes over time.

This report does not include the economic cost of overweight and obesity burden on the
Australian health-care system. It was estimated that the total cost of overweight and obesity
was $58.2 billion in Australia in 2008 (Access Economics 2008). This was primarily associated
with disease burden ($49.9 billion). In addition, a recent study (Brown et al. 2017) estimated
that the annual cost due to obesity in children aged between 2-4 is as high as $17 million.
Further analyses linking disease burden to health expenditure would provide more insight
into the impact of overweight and obesity on the Australian health-care system.

7.4 Conclusion

This study demonstrates the impact of overweight and obesity on the disease burden in

the Australian population and highlights the importance of reducing overweight and
obesity to prevent the onset, or reduce the severity, of associated diseases in the population.
The study also highlights the disparity between burden due to overweight and obesity in
socioeconomic groups and the impact from increasing prevalence rates over time. Results
from this study suggest that prevention and intervention efforts may best be focused on
maintaining a healthy weight in children, as well as reducing existing overweight and
obesity in all age groups, for maximum health gains in the future.
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Appendix A: Detailed methods

Diseases with a strong causal association with overweight and obesity, also known as linked
diseases, were identified using high-quality information on evidence of an association,
following review of the literature. Relative risks, which indicate extra risk associated with the
risk factor, were selected for each linked disease in the process. These were combined with
overweight and obesity prevalence data, and disease burden estimates from the ABDS 2011,
to quantify the disease burden due to overweight and obesity in the population.

In this study, the steps followed were:
e select linked diseases and effect size

e determine overweight and obesity exposure in the population
e define the TMRED
e calculate the population attributable fraction

e quantify the disease burden due to overweight and obesity.

These steps are further explored below and form the structure of this chapter.

Select linked diseases

Burden of disease studies use relative risks to measure the association between risk
factors and disease outcomes. Linked diseases were included in the analysis if there was
a convincing or probable association based on high-quality epidemiological studies. The
diseases included also had to have burden estimated, or could be estimated appropriately
from the ABDS 2011. The age ranges for each linked disease are shown in Table B1.

Linked diseases were included if there was evidence for a causal association with overweight
and obesity — preferably from a meta-analysis or prospective studies —considered to be at a
convincing or probable level.

A criterion from the World Cancer Research Fund was used to judge the level of association.
The criterion is broken down into ‘convincing’, “probable’, “possible” and “insufficient’
evidence. Linked disease was categorised as convincing or probable based on the robustness
and volume of studies demonstrating a relationship. Convincing evidence describes a causal
relationship that is ‘robust enough to be highly unlikely to be modified in the foreseeable
future as new evidence accumulates” (WCRF & AICR 2007).

Probable evidence suggests a causal relationship is often described and is unlikely to change
with increased knowledge. The main reason for a classification of “probable evidence” was
that a meta-analysis had not been conducted, or only a few high-quality studies were
available for selection.

Each relative risk was applied to both fatal and non-fatal burden. Most relative risks were
adjusted for confounders. Appendix B gives a detailed description of the selection of linked
diseases.

Linked diseases not included in analysis

Heart failure is a recognised cardiovascular outcome that is increased in overweight and
obese individuals; however, it was not considered a separate disease in the ABDS 2011.
Instead, it was included as a consequence of numerous cardiovascular diseases. As such, its
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burden was not estimated separately in the ABDS 2011; therefore, it was not possible to
individually calculate heart failure burden attributable to overweight and obesity.
Heart failure, however, is captured in the burden estimates for coronary heart disease
and hypertensive heart disease.

Conditions that may be associated with increased risk with overweight and obesity but
which were excluded as they were not captured as a disease in the ABDS 2011 include sleep
apnoea, obesity hypoventilation syndrome, binge eating disorder and metabolic syndrome.
Metabolic syndrome is defined as a group of risk factors rather than a disease. High BMI,
fasting plasma glucose levels, blood pressure and cholesterol were instead included as
separate risk factors in the ABDS 2011, rather than estimating these combined effects
experienced in metabolic syndrome.

A number of other conditions are associated with overweight and obesity but were not
included in this study as they either did not meet the selection criteria, or there were no
suitable relative risks to use in the analysis. This included depression, infertility, menstrual
disorders and non-alcoholic liver disease.

Determine population exposure: prevalence of overweight and
obesity

For this study, exposure was treated as a continuous variable; that is, the prevalence exposed
to a range of BMI (25, 26, 27, 28, 29 and so on) was compared with the prevalence of people
with a BMI within or below the TMRED. Exposure to higher levels of BMI was associated
with a higher relative risk for each linked disease. Exposure was aligned as best as possible
with the evidence of causal association in the studies where relative risks were sourced.

Australian population distributions of BMI exposure by age and sex were sourced
directly from the Australian Bureau of Statistics (ABS) Australian Health Survey 2011-12
(AIHW 2016b). The proportions exposed to different BMI were determined in the finest
possible increments from the data source. To reduce the impact of survey error, data were
extracted at a level where the RSE was 25% or less for most BMI categories by age and sex,
with some data having RSEs at 25-50% when extracting data at finer increments was not
possible.

The national prevalence of overweight and obesity in 2011 by sex was identified using

BMI cut-off levels. In people aged 15 and over, a BMI equal to or greater than 25 kg/m?

was considered overweight or obese. For children and adolescents aged 5-14, age- and
sex-specific BMI cut-off levels were derived from estimates published by Cole et al. (2000).
As age is available only in whole years from the data source, the mid-year BMI cut-off level
for each age group was used for the whole year. These exposure definitions for different age
groups were used to guide data extraction.

Overweight and obesity in mid-life only is associated with increased dementia risk in late life
(Anstey et al. 2011; Barnes & Yaffe 2011; Qiu et al. 2005). Mid-life exposure was calculated as
the probability of both being exposed to the risk factor and being in mid-life (Barnes & Yaffe
2011; Norton 2014). Mid-life in this report is between ages 35 and 64.

The prevalence of a risk factor influences the attributable burden. That is, the attributable
burden may be greater for a risk factor with a low relative risk and high prevalence than for
one with a high relative risk and low population prevalence.
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Define the theoretical minimum risk exposure distribution

The TMRED for the risk factor ‘overweight and obesity” was updated from 21-23 kg/m?
(used in the ABDS 2011) to a wider range of 20-25 kg/m?, as estimated by GBD 2015.
This is the exposure range at which a person is not at risk of developing disease outcomes.

A new model, from that used in the ABDS 2011, has also been used to estimate the
appropriate TMRED value from within this range for each person in the population. In
this model, the lowest TMRED value depends on the placement of their actual BMI within
the BMI distribution of the population, starting at 20 kg/m?, as this is the lowest TMRED
possible.

An example of estimating a TMRED value from an individual’s BMI is demonstrated in
Figure Al. If Person A has a BMI of 27 kg/m? and this BMI is greater than 60% of the
population’s BMI, the TMRED value for Person A is equal to 60% of the possible TMRED
values from within this range (20 kg/m2up to 25 kg/m?, assuming the TMRED distribution
is uniform. The TMRED for person A is then a BMI of 23.

This model assumes that a healthy BMI (the BMI levels not associated with disease
outcomes) is a range, as opposed to a single value for the entire population. The level of
risk of disease outcomes for each person in the population is then calculated, based on the
level of actual BMI compared with the TMRED value from within the range.

Person A TMRED

Person A actual BMI

\4

60% of TMRED
G >

60% of population BMI

<. >
N d

20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
BMI (kg/m?)

Note: The shaded range in the figure refers to the TMRED, which is between 20 kg/m? and 25 kg/m?2.
Figure Al: BMI distribution and example of TMRED estimation

The distribution of relative risks across the BMI levels was determined by applying a linear
relationship to the available BMI levels, the estimated TMRED and the published relative
risks by age and sex. The relevant relative risk to apply to each BMI increment was
determined as the relative risk for the median BMI within the increment.
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For example, the median value from the survey in respondents with a BMI of 36 or higher by
sex and age group was used to estimate the exposure to which to apply the relative risk for
the category.

Calculate the population attributable fractions

Population attributable fractions (PAFs) determine the proportion of a particular disease
that could have potentially been avoided if the population had never been exposed to a risk
factor (Box 1.2).

The calculation of PAFs requires the input of:

o the effect size, or the relative risk (RR), of the risk factor on the outcome of interest, and
e the prevalence of exposure in the population (P).

The PAF is calculated as:

P(RR —1)

PAF=————
P(RR—1) +1

The burden attributable to overweight and obesity can be estimated using the calculated
PAFs for each linked disease and the total burden estimated in the ABDS 2011.

Attributable burden (AB) is calculated as:
AB = PAF xC
where C = the total burden (DALY) of a specific outcome (for example, diabetes).

For detailed information about the most recent ABDS, and further information on the
methods used to calculate disease burden, see Australian Burden of Disease Study: impact and
causes of illness and death in Australia 2011 (AIHW 2016a) and Australian Burden of Disease
Study: methods and supplementary material (AIHW 2016b).

Quantify the disease burden

Socioeconomic group analysis

Analysis by socioeconomic group was based on the burden estimates by this disaggregation
from the ABDS 2011, and population exposure to overweight and obesity in the equivalent
socioeconomic groups.

In this report, socioeconomic groups are based on an index of relative socioeconomic
disadvantage — known as SEIFA (Socio-Economic Indexes for Areas). SEIFA is a ranking
defined by an individual’s residential area and measured on socioeconomic indicators,
including household income, employment and education levels.

Scenario modelling

The disease burden due to overweight and obesity was estimated for the year 2020 using
three scenarios. The difference between these scenarios indicates the amount of burden that
may be avoided if the increasing prevalence of overweight and obesity in the population is
halted or reduced, compared with what would be the case if current trends continue.
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Results from both methods were compared with the 2011 burden to estimate the extent of
impact between the three scenarios (see Chapter 6).

The year 2020 was chosen because it aligns with the World Health Organization’s Global
Action Plan for the Prevention and Control of Non-communicable Diseases 2013-2020
(WHO 2013).

The scenarios used to investigate the impact of changes in overweight and obesity
prevalence on future burden were:

e trend scenario: the estimated attributable burden in the year 2020 if the prevalence rate
of overweight and obesity were to continue at its increasing trend until 2020

e stable rate scenario: the estimated attributable burden in the year 2020 if the prevalence
rate of overweight and obesity were to remain as is in the year 2011

e reduced scenario: the estimated attributable burden in the year 2020 if the population at
risk in 2011 reduced their BMI by 1 kg/m?2and these rates were maintained in 2020.

A BMI of 20 was used as the baseline in the reduced scenario, as this is the lowest TMRED
possible.

Overweight and obesity prevalence in 2020

For the trend scenario, estimates of age- and BMI-specific prevalence of overweight and
obesity were projected using the log-linear trends of actual prevalence in Australia, in
successive ABS National and Australian Health Surveys. The median for each exposure
increment was also projected using the log-linear trends.

For the stable rate scenario, the prevalence rate of overweight and obesity in 2011, and median
of each BMI increment was used and maintained at 2011 levels to 2020. This provides an
indication of the impact of halting the current rise in overweight and obesity in the
population.

The proportion of people overweight or obese in the reduced scenario was estimated by
reducing the BMI of every individual in 2011 by 1 kg/m?2. The median of each BMI increment
using the reduced BMI values was then used to estimate BMI exposure for the increment.

The definition of exposure in each of the scenarios was the same as for 2011.

Linked disease burden in 2020

For both scenarios, it was assumed that the 2011 burden rates of the linked diseases will
remain the same to 2020, adjusted for expected changes in the population structure. Due to
the complexity of possible associations between diseases, expected future changes in linked
disease burden will require more consideration. This assumption was made for simplicity in
the analysis for this report.
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Appendix B: Selection of relative risks

Burden of disease studies use relative risks to measure the strength of association between

a risk factor and a linked disease. Selected studies showed overweight and obesity is
associated with an increased risk of developing numerous conditions. In this appendix,
relative risk measures the risk of developing a linked disease among people aged 18

and over, with a BMI defined as overweight or obese (BMI = 25 kg/m?). Definitions for
overweight and obesity in children and adolescents were based on internationally acceptable
age and sex specific BMI cut-offs (Cole et al. 2000).

Diseases linked to overweight and obesity were identified following review of relevant
literature. For a disease to be included, it must have convincing or probable evidence of a
causal association with obesity, aligning with the World Cancer Research Fund criteria of
convincing or probable evidence for a causal association. Convincing evidence included
diseases with a well-known causal relationship or where numerous high-quality studies
applicable to Australia demonstrated a causal relationship after adjusting for confounders.
A probable level of evidence is where a causal relationship was documented by high-quality
studies; however, supporting evidence was not as robust as for those identified as
convincing. Linked diseases must also align with specific diseases where burden can be
derived from the ABDS 2011.

Following review of current evidence, 22 diseases were included in the analysis (Appendix
Table B1). This included an additional 8 linked diseases not included in the ABDS 2011,

4 of which were not included in GBD 2015. In GBD 2015, numerous cardiovascular
conditions were removed as linked diseases (which were included in earlier GBD studies)
due to inconclusive evidence supporting a causal association. This was also found in the
literature review for this report.

Relative risks for linked diseases included in GBD 2015 were used except for oesophageal
cancer. This relative risk was selected from a meta-analysis based on studies assessing risk
from oesophageal adenocarcinoma only, as risk is associated only with this subtype.
Relative risks for additional linked diseases were sourced directly from selected studies.
Age or sex-specific relative risks were applied where possible. Appendix Table B1 lists the
linked diseases, relative risks and their sources used in this study to estimate the burden
attributable to overweight and obesity.

Overweight and obesity is a known independent risk for numerous conditions, as well as
for all-cause mortality in adulthood (Bhaskaran et al. 2014; Field et al. 2001). In this study,
11 types of cancer, 3 cardiovascular conditions, diabetes, chronic kidney disease, back pain
and problems, osteoarthritis, dementia and gallbladder disease were identified as being
associated with adult overweight and obesity. The possible physiological mechanisms for
disease development and selection of relative risks are discussed further by groups of
diseases, or individual disease.
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Table B1: Relative risks and sources for linked diseases

Relative risk (95% CI*)

Age Source of Level of
Linked disease (years) Males Females relative risk evidence
822?%@2?3%?2;” 15-100+ 152 (1.33-1.74) 151 (1.31-1.74) Re“eh;”égggg Convincing
Liver cancer** 15-100+ 1.29 (1.11-1.49) 1.18 (1.03-1.36) GBD 2015 Convincing
Breast cancer 50-100+ 1.35 (1.28-1.61) GBD 2015 Convincing
Uterine cancer 15-100+ 1.61 (1.54-1.68) GBD 2015 Convincing
Bowel cancer 15-100+ 1.18 (1.15-1.21) 1.06 (1.03-1.08) GBD 2015 Convincing
Gallbladder cancer 15-100+ 1.16 (1.03-1.28) 1.34 (1.22-1.48) GBD 2015 Convincing
Pancreatic cancer 15-100+ 1.07 (1.00-1.15) 1.09 (1.04-1.14) GBD 2015 Convincing
Ovarian cancer** 15-100+ 1.04 (1.00-1.08) GBD 2015 Convincing
Kidney cancer 15-100+ 1.24 (1.17-1.31) 1.32 (1.25-1.39) GBD 2015 Convincing
Thyroid cancer** 15-100+ 1.22 (1.07-1.38) 1.14 (1.09-1.18) GBD 2015 Probable
Leukaemia** 15-100+ 1.09 (1.05-1.12) 1.13 (1.06-1.21) GBD 2015 Probable
Coronary heart disease 25-100+  1.17-2.27 (1.09-3.69) 1.17-2.27 (1.09-3.69) GBD 2015 Convincing
Stroke 25-100+ 1.03-2.47 (1.00-5.34)  1.03-2.47 (1.00-5.34) GBD 2015 Convincing
Hypertensive heart disease 25-100+ 1.70-3.12 (1.07-5.50) 1.70-3.12 (1.07-5.50) GBD 2015 Convincing
Diabetes 15-100+  1.46-3.55(1.21-5.23)  1.46-3.55 (1.21-5.23) GBD 2015  Convincing
Chronic kidney disease 25-100+ 1.43-1.74 (0.8-2.79) 1.43-1.74 (0.8-2.79) GBD 2015 Convincing
Dementia** 65-100+ 1.41 (1.20-1.66) La1(120-166) oSS probable
Gallbladder disease** 20-100+ 1.08 (1.07-1.10) 1.04 (1.02-1.07) Stender ;I):TIB Probable
Gout** 25-100+ 1.55 (1.33-1.98) 1.55(1.32-1.68)  Aune et al.2014 Probable
Back pain and problems 40-100+ 1.10 (1.07-1.13) 1.10 (1.07-1.13) GBD 2015 Convincing
Osteoarthritis (knee) 40-100+ 2.03 (1.59-2.56) 2.03 (1.59-2.56) GBD 2015 Convincing
Osteoarthritis (hip) 40-100+ 1.11 (1.06-1.16) 1.11 (1.06-1.16) GBD 2015 Convincing
Asthma (children only)** 5-19 1.35 (1.15-1.58) 1.35(1.15-1.58) Egan etal. 2013 Probable

* Cl = confidence interval

** denotes additional linked diseases not included in the ABDS 2011.

Cancers

There is strong and convincing evidence supporting overweight and obesity as a risk factor
for development of several cancer types (WCRF & AICR 2007). Mechanisms for adiposity
and cancer risk may be attributed to increased circulating insulin, insulin-like growth factor,
leptin and sex steroid hormones (Calle & Kaaks 2004; Kolb et al. 2016). Adiposity is also
associated with a constant inflammatory state and elevated pro-inflammatory cytokines may
encourage cancer development (Renehan, Roberts et al. 2008).

In recent years, an extensive range of cancer types are being assessed for associations with
increased body mass, mostly due to a landmark systematic review and meta-analysis by
Renehan, Tyson et al. (2008), which included 221 data sets and 20 cancer types. Positive
associations presented in the systematic review are supported by a large population-based
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cohort study of over 5 million adults in the United Kingdom (Bhaskaran et al. 2014). The
GBD 2015 study also largely derived its modelled relative risks from these two studies.

The International Agency for Research on Cancer identified 13 site-specific cancers as
demonstrating sufficient evidence for increased risk associated with a BMI greater than or
equal to 25 kg/m? (Lauby-Secretan et al. 2016). This included oesophageal (adenocarcinoma),
bowel, liver, gallbladder, pancreas, breast (post-menopausal), uterine, ovarian, kidney and
thyroid cancer. A causal association of overweight and obesity and stomach cancer, multiple
myeloma and meningioma was also investigated; however, the relative risks were
insignificant and therefore not included in this study.

The majority of relative risks for linked cancers used in this study were from the GBD 2015
study. Oesophageal cancer was included in the study; however, as the association is with
oesophageal adenocarcinoma exclusively, relative risks with an outcome for histologically
verified oesophageal adenocarcinoma were used instead.

Cardiovascular diseases

Overweight and obesity is an established risk factor for cardiovascular disease, and strongly
associated with cardiovascular mortality (Twig et al. 2016). Increased risk largely arises
through the mediation of traditional vascular risks —such as hypertension and dyslipidaemia
(Ndumele et al. 2016).

A pooled analysis of over 1.4 million individuals from large cohort pooling projects
determined age-specific relative risks for metabolic risks factors —including increasing
BMI—with a range of cardiovascular conditions (Singh et al. 2013). The associated risk
declined with age for ischaemic heart disease (RR = 1.14-1.66), haemorrhagic stroke
(RR =1.05-2.54), ischaemic stroke (RR = 1.04-1.86) and hypertensive heart disease

(RR =1.45-2.15).

There is conflicting evidence that obesity is an independent risk, after adjusting for
traditional vascular risks; however, the pathophysiology is not completely understood.

A meta-analysis which included over 300,000 individuals demonstrated a 16% increased
risk of coronary heart disease for every 5 kg/m? increased BMI, after accounting for high
blood pressure and cholesterol (Bogers et al. 2007). Potential mechanisms for independent
associations include increased body mass associated with pro-inflammatory and
pro-thrombotic states (Rost et al. 2001).

The age-specific relative risks in this study for linked cardiovascular outcomes were derived
from the GBD 2015 study. These demonstrate the strong pattern of declining risk with
increased age, as supported by Singh et al. (2013).

Diabetes

Overweight and obesity is also a well-established risk factor for diabetes, with consistently
strong and convincing evidence informing this association (Abdullah et al. 2010; Singh et al.
2013). The age-specific relative risks for diabetes in this study were derived from the

GBD 2013 study, which were largely drawn from the large pooled analysis conducted by
Singh et al. (2013). This study found the risk of diabetes ranged from 1.38-3.07, with an
age-dependent risk decline. This risk also increased when studies in Asian populations
were excluded, a potential effect of increased duration of exposure in Western countries
(Wannamethee & Shaper 1999). Weight reduction has also been shown to reduce diabetes
risk (Hamman et al. 2006; Horton 2009; Will et al. 2002).
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Chronic kidney disease

Consistent and strong evidence supports overweight and obesity in the adult population as
a risk factor for chronic kidney disease development. This was largely thought to be due to
obesity increasing other vascular risks associated with chronic kidney disease; however,
obesity has also been shown as an independent risk —suggesting that other biological
pathways are involved.

Pooled relative risks from a meta-analysis and review conducted by Wang et al. (2008) found
risk for chronic kidney disease in overweight (RR = 1.26) and obese (RR = 1.34) individuals
and also for end-stage kidney disease (overweight RR = 1.68; obesity RR = 4.07). A large
cohort study including over 320,000 adults with a 21-year follow-up found increased risk of
end-stage kidney disease with BMI over 25 kg/m?, after confounding for age, sex, ethnicity,
diabetes status and high blood pressure (Hsu et al. 2006).

Musculoskeletal conditions

Individuals who are overweight or obese carry an increased load, placing additional

stress on their musculoskeletal system. This could potentially lead to the development of
musculoskeletal injuries or conditions, such as osteoarthritis or back pain. A meta-analysis
of 33 studies identified an increased risk of overweight and obesity with chronic low back
pain (Odds Ratio = 1.53), after adjusting for potential confounders and publication bias.

This is supported by a population prospective study which showed an increased risk of
developing chronic low back pain after an 11-year period. Similarly, an increased risk of
osteoarthritis is observed in overweight and obese people; as well as diminished symptoms
following weight reduction. The relative risks used in this report for back pain and problems
and osteoarthritis were derived from the GBD 2015 study.

Gout has also been associated with overweight and obesity. This is thought to be primarily
through the increased production of uric acid from increased sugar intake; however, it

has been shown as an independent risk —suggesting other mechanisms are involved.

The relative risks for gout were derived from a meta-analysis of 10 prospective studies,
indicating a 55% increase in the risk of gout that was independent of confounders, including
hypertension, high cholesterol, alcohol, diuretics, renal failure and dietary inadequacies.

Gallbladder disease

Overweight and obesity is a risk factor for gallbladder disease; however, the precise
pathophysiological mechanisms for this development are not completely understood.
The relative risk used in this analysis is derived from a meta-analysis of over 77,000
individuals, and adjusted for a range of confounders that may also influence gallstone
disease risk —including comparisons with risk in individuals with alleles associated with
increased BMI.

Dementia

Evidence supports an increased risk of dementia in later life for persons with a BMI greater
than or equal to 30 kg/m?2 in mid-life (35-64 years). In this report, the age groups were
restricted to dementia in later life (65+ years), as there is greater evidence supporting an
independent age-dependent association between obesity and dementia. This is potentially
due to adiposity mediating insulin resistance and release of pro-inflammatory cytokines
that have direct effects on brain regions implicated in dementia (Emmerzaal et al. 2015;
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Gustafson & Luchsinger 2013). The adjusted relative risk used in this analysis is derived
from a recent meta-analysis.

Asthma

There is accumulating evidence of an association between overweight and obesity and
asthma in children in numerous cross-sectional, case-control and prospective studies

(Liu et al. 2013; Magnusson et al. 2012; Yiallouros et al. 2013). The pro-inflammatory state
associated with overweight and obesity, particularly from responses to adipose-derived
inflammatory cytokines, is thought to initiate the development of asthma (Tantisira & Weiss
2001).

The relative risk (RR = 1.35) used in this analysis is derived from a meta-analysis of six
prospective cohort studies of over 25,0000 children and adolescents aged under 18

(Egan et al. 2013). Only studies with an outcome of physician-diagnosed asthma were
included, and most studies confounded for age, sex, ethnicity, smoking or maternal
smoking, socioeconomic status and other potential causes of asthma. As this meta-analysis
is based on only six studies, further studies are required to strengthen this association.
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Appendix C: Additional tables

Table C1: Attributable burden (DALY) due to overweight/obesity, by linked disease and sex, 2011

Males Females

Linked disease Total Attributable % of_linked Total Attributable % of_linked

DALY DALY disease DALY DALY disease
Coronary heart disease 226,021 62,220 27.5 120,629 23,103 19.2
Diabetes 59,298 32,327 54.5 42,356 21,369 50.5
Stroke 65,689 16,354 24.9 71,081 13,330 18.8
Osteoarthritis 28,844 12,857 44.6 56,961 25,389 44.6
Bowel cancer 53,084 9,307 17.5 39,338 2,513 6.4
Chronic kidney disease 21,490 8,535 39.7 21,084 7,494 35.5
Oesophageal cancer 17,499 6,750 38.6 5,086 1,880 37.0
Back pain and problems 82,143 6,073 7.4 81,645 6,191 7.6
Liver cancer 21,743 5,565 25.6 7,632 1,287 16.9
Dementia 55,593 3,261 5.9 95,716 5,147 5.4
Kidney cancer 12,275 2,890 23.5 5,498 1,512 27.5
Pancreatic cancer 24,621 1,937 7.9 19,807 1,927 9.7
Hypertensive heart 3,562 1,820 51.1 3,584 1,456 40.6
disease
Leukaemia 18,492 1,570 8.5 12,137 1,510 12.4
Asthma 49,113 1,454 3.0 58,200 931 1.6
Gout 3,542 1,368 38.6 715 273 38.1
Gallbladder and bile duct 2,375 767 32.3 2,735 474 17.3
disease
Gallbladder cancer 1,630 271 16.7 2,657 782 29.4
Thyroid cancer 1,045 214 20.4 1,589 222 14.0
Breast cancer 407 70,268 15,843 22.5
Ovarian cancer 0 19,421 837 4.3
Uterine cancer 0 7,622 3,494 45.8

Note: The ‘%’ column is the attributable DALY divided by the linked disease burden in 2011 of that row.

Source: AIHW analysis of burden of disease database, 2011.
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Table C2: Proportion of fatal and non-fatal burden due to overweight/obesity, by linked disease

and sex, 2011

Linked disease

Males (%)

Females (%)

Fatal burden

Non-fatal burden

Fatal burden

Non-fatal burden

Asthma

Back pain and problems
Bowel cancer

Breast cancer

Chronic kidney disease
Coronary heart disease
Dementia

Diabetes

Gallbladder and bile duct disease
Gallbladder cancer
Gout

Hypertensive heart disease
Kidney cancer
Leukaemia

Liver cancer
Oesophageal cancer
Osteoarthritis

Ovarian cancer
Pancreatic cancer
Stroke

Thyroid cancer

Uterine cancer

Total

1.9
0.0
93.1

70.9
80.4
57.2
50.4
90.0
96.8

3.5
98.6
95.7
95.4
99.0
98.5

0.0

98.9

85.5

86.5

67.3

98.1
100.0
6.9

29.1
19.6
42.8
49.6
10.0
3.2
96.5
14
4.3
4.6
1.0
15
100.0

11

14.5

135

32.7

4.9

0.0
92.7
89.2
68.9
74.8
51.7
50.4
81.4
97.5
10.7
98.5
94.6
95.4
98.9
98.1

0.0
96.8
98.7
87.1
74.1
90.9
57.4

95.1
100.0
7.3
10.8
31.1
25.2
48.3
49.6
18.6
2.5
89.3
15
5.4
4.6
11
19
100.0
3.2
13
12.9
25.9
9.1
42.6

Source: AIHW analysis of burden of disease database, 2011.
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Table C3: Age-standardised DALY rates per 1,000 people of burden attributable to

overweight/obesity, by socioeconomic group and linked disease, 2011

Socioeconomic group

Linked disease Total (Iowe(s?t:; Q2 Q3 Q4 (hig hegg Rate ratio
Coronary heart disease 7.02 10.2 8.27 6.81 5.73 4.04 2.5
Diabetes 4.36 6.90 4.82 3.73 3.43 2.46 2.8
Osteoarthritis 3.00 3.45 3.25 3.17 3.21 2.38 1.5
Stroke 249 341 2.78 241 2.14 1.65 21
Chronic kidney disease 1.25 1.92 1.25 1.10 0.95 0.69 2.8
Breast cancer 1.20 1.36 1.23 1.21 1.21 1.12 1.2
Back pain and problems 1.02 1.11 1.17 1.05 0.97 0.86 1.3
Bowel cancer 0.97 1.36 1.06 0.99 0.91 0.70 1.9
Oesophageal cancer 0.70 0.96 0.84 0.75 0.62 0.43 2.2
Liver cancer 0.57 0.80 0.70 0.55 0.55 0.34 24
Dementia 0.47 0.86 0.80 0.68 0.61 0.52 1.7
Kidney cancer 0.35 0.46 0.35 0.42 0.33 0.26 1.8
Pancreatic cancer 0.31 0.39 0.34 0.33 0.30 0.24 1.6
Uterine cancer 0.27 0.32 0.29 0.24 0.29 0.24 1.4
Leukaemia 0.25 0.31 0.28 0.24 0.24 0.21 1.4
Hypertensive heart disease 0.23 0.34 0.34 0.23 0.15 0.11 3.1
Asthma 0.23 0.31 0.23 0.23 0.22 0.09 3.6
Gout 0.13 0.18 0.11 0.16 0.14 0.10 1.9
Gallbladder and bile duct

disease 0.09 0.13 0.13 0.08 0.10 0.07 1.8
Gallbladder cancer 0.08 0.12 0.12 0.07 0.07 0.06 2.0
Ovarian cancer 0.07 0.08 0.07 0.07 0.06 0.06 13
Thyroid cancer 0.04 0.05 0.04 0.03 0.04 0.03 1.7
Notes

1. Rates were age standardised to the 2001 Australian Standard Population, and are expressed per 1,000 people.

2. Rate ratios divide the Q1 ASR by the Q5 ASR.

Source: AIHW analysis of burden of disease database, 2011.
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Table C4: DALY, age-standardised DALY rates and rate ratio of burden attributable to overweight

and obesity, by socioeconomic group, 2011

Males Females Persons

Socioeconomic DALY  asr per Rate DALY  asr per Rate DALY  asr per Rate
group ('000) 1,000 ratio ('000) 1,000 ratio ('000) 1,000 ratio
Q1 (lowest) 49 229 2.4 35 16.4 2.2 84 19.6 2.3
Q2 41 18.4 2.0 30 13.6 1.8 71 16.0 1.9
Q3 34 15.2 1.6 26 11.6 15 60 134 1.6
Q4 28 12.1 1.3 23 10.0 1.3 50 11.0 1.3
Q5 (highest) 21 9.4 1.0 18 7.6 1.0 39 8.5 1.0
Notes

1. Rates were age standardised to the 2001 Australian Standard Population, and are expressed per 1,000 people.

2. Rate ratios divide the Q1 ASR by the Q5 ASR.

Source: AIHW analysis of burden of disease database, 2011.
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Glossary

all-cause mortality: The total deaths in a population, irrespective of cause of death.

attributable burden: The disease burden attributed to a particular risk factor. It is the
reduction in burden that would have occurred if exposure to the risk factor had been
avoided or had been reduced to its theoretical minimum risk exposure distribution
(TMRED).

body mass index (BMI): An international index used to classify underweight, overweight
and obesity. BMI is calculated by dividing a person’s weight in kilograms by the square of
their height in metres (kg/m?2).

chronic disease: A disease that tends to be long lasting and persistent in its symptoms or
development.

comparative risk assessment: The process for estimating the burden of disease attributable
to selected risk factors. It involves five key steps: selection of linked diseases, estimation of
exposure distribution, estimation of effect sizes, choice of theoretical minimum risk exposure
level, and calculation of attributable burden.

confounding: Describes an observed association that is due, in whole or part, to a third
factor associated both with the exposure and with the outcome of interest.

disability-adjusted life year (DALY): A year of healthy life lost, either through premature
death or, equivalently, through living with disability due to illness or injury.

effect size: A statistical measure of the strength of the relationship between two variables
(in this context, between a risk exposure and a disease outcome), expressed, for example, as
a relative risk or odds ratio.

linked disease: A disease or condition on the causal pathway of the risk factor, which is
therefore more likely to develop if exposed to the risk.

obesity: Category used to describe the amount of body mass a person has above what is
considered ideal. Defined as a BMI equal to or greater than 30 kg/m?2.

overweight: Category used to describe the amount of body mass a person has above what is
considered ideal. Defined as a BMI equal to or greater than 25 kg/m?, but less than
30 kg/m?2.

population attributable fraction (PAF): For a particular risk factor and causally linked
disease or injury, the percentage reduction in burden that would occur for a population if
exposure to the risk factor were avoided or reduced to its theoretical minimum.

relative risk (RR): The risk of an event relative to exposure, calculated as the ratio of the
probability of the event’s occurring in the exposed group to the probability of its occurring
in the non-exposed group. A relative risk of 1 implies no difference in risk; RR <1 implies the
event is less likely to occur in the exposed group; RR >1 implies the event is more likely to
occur in the exposed group.

relative standard error: The standard error expressed as a percentage of the estimate. This
indicates the percentage of errors likely to have occurred due to sampling.

risk factor: Any factor that causes or increases the likelihood of a health disorder or other
unwanted condition or event.
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theoretical minimum risk exposure distribution (TMRED): The risk factor exposure
distribution that will lead to the lowest conceivable disease burden.

years lived with disability (YLD): A measure of the years of what could have been a healthy
life that were instead spent in states of less than full health. This is also referred to as
non-fatal burden.

years of life lost (YLL): A measure of the years of life lost due to premature mortality. This is
also referred to as fatal burden.
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This report updates and extends estimates of the burden
due to overweight and obesity reported in the Australian
Burden of Disease Study 2011 to include burden in people
aged under 25, revised diseases linked to overweight

and obesity based on the latest evidence, and estimates
by socioeconomic group. The report includes scenario
modelling, undertaken to assess the potential impact

on future health burden if overweight and obesity in the
population continues to rise or is reduced. The enhanced
analysis in the report shows that 7.0% of the total health
burden in Australia in 2011 is due to overweight and obesity,
and that this burden increased with increasing level of
socioeconomic disadvantage.
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