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Summary
Physical inactivity increases the risk of a range of diseases, such as cardiovascular disease,
type 2 diabetes and some cancers. More than half of Australian adults are either not active
at all or do not meet the recommended guidelines (ABS 2013). The impact of both these
factors was quantified in the Australian Burden of Disease Study (ABDS) 2011 which
showed that physical inactivity is one of the leading risk factors of disease burden
(AIHW 2016a). Disease burden measures the health loss from living with, or dying
prematurely from, a disease or injury.
This report provides further information on physical inactivity as a risk factor for disease
burden in Australia. It updates and extends the findings from the ABDS 2011 to include a
revised list of diseases linked to physical inactivity, updated estimates of their association,
and a broader definition of physical activity. Scenario modelling is used to show the potential
benefits of increasing physical activity across Australia.
Health impact of physical inactivity
The enhanced analysis in this report indicates that 2.6% of the total disease burden in 2011
was due to physical inactivity. This finding, similar for both men and women, has been
revised downwards from the 5.0% estimate reported in ABDS 2011 due to updated methods.
When physical inactivity is combined with overweight and obesity, the burden increases to
9%—equal with tobacco smoking, the leading risk factor for disease burden in Australia.
Health benefits from an extra 15–30 minute long brisk walk, 5 days per week
An extra 15 minutes of brisk walking, 5 days each week, could reduce disease burden due to
physical inactivity by an estimated 13%. If this time increased to 30 minutes, the burden
could be reduced by 26%. All ages would benefit, particularly people aged 65 and over.
The report suggests that small sustained increases in daily exercise, particularly for those
who are sedentary, could produce sizeable future health gains for the population. Leisure
and transport are the main ways people are physically active, making them best placed for
targeted interventions to increase physical activity in the population.
Physical inactivity responsible for 10%–20% of disease burden for related diseases
Physical inactivity was linked to 7 diseases in this study, and found to contribute to
substantial proportions of the disease burden:
•
•
•
•
•

19% for diabetes
16% for bowel cancer and 16% for uterine cancer
14% for dementia
11% for breast cancer and 11% for coronary heart disease
10% for stroke.

Decreasing burden with increasing socioeconomic position
People in the lowest socioeconomic group experienced rates of disease burden due to
physical inactivity at 1.7 times that of the highest socioeconomic group. There was a clear
pattern of decreasing burden with increasing socioeconomic position.
Slight reduction in physical inactivity burden over time
The rate of disease burden due to physical inactivity reduced by 12% between 2003 and
2011, after accounting for population increase and ageing.

vii
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Introduction

Physical inactivity is a major risk factor for ill health in Australia, with over half (56%) of adults
not meeting current Australian physical activity guidelines (ABS 2013). Physical activity is
also an important factor in preventing or reducing overweight and obesity, a leading
contributor to disease in Australia (AIHW 2017a). Health conditions associated with physical
inactivity—such as cancer, cardiovascular disease, dementia and diabetes—are among the
leading causes of morbidity and mortality in Australia (AIHW 2016a).
Regular exercise is important not only in preventing disease, but also in treating and
managing disease (Pedersen & Saltin 2015). It can also increase overall quality of life
through improved mental and social wellbeing, particularly by reducing stress, anxiety and
depressive symptoms (Hoegh Poulsen et al. 2016; Sanchez-Villegas et al. 2008; Teychenne
et al. 2008).
The Australian Physical Activity and Sedentary Behaviour Guidelines recommend the
amount of physical activity to be undertaken each week to maintain good health. These
recommendations are outlined in Box 1.1.
Box 1.1: Australian Physical Activity and Sedentary Behaviour Guidelines
The Australian Physical Activity and Sedentary Behaviour Guidelines recommend the
amount of exercise to be undertaken in leisure- or transport-related activities. These
recommendations vary by age.
People aged 18–64 are recommended to accumulate 150 to 300 minutes of moderate
intensity physical activity or 75 to 150 minutes of vigorous intensity physical activity, or an
equivalent combination of both moderate and vigorous activities, each week (Department of
Health 2014). The guidelines advise to be active most, preferable all, days every week and
to avoid prolonged sitting.
People aged 65 and over should accumulate at least 30 minutes of moderate intensity
physical activity on most, preferably all, days (Department of Health 2014). They are
recommended to do a range of physical activities that incorporate fitness, strength, balance
and flexibility.
People who do not meet these guidelines are considered insufficiently active, or physically
inactive. This differs from the definition of physical inactivity used in this report.

Physical inactivity rates increase with age, as well as with level of socioeconomic
disadvantage. The proportion of people in 2014–15 who were not meeting physical activity
guidelines increased from 48% in men and women aged 18–24, to 75% in men and women
aged 65 and over (ABS 2013; AIHW 2017b). Furthermore, 60% of men and 66% of women
living in the most disadvantaged areas did not meet physical activity guidelines, compared
with 38% of men and 43% of women living in the least disadvantaged areas (AIHW 2017b).
Overall, physical activity levels have increased over recent years, but not for all age groups.
The total proportion of people who did at least 150 minutes of physical activity per week
increased by 0.5% each year between 2002 and 2012; however, for people aged 65 and
over, this proportion decreased—and for people aged 65 and over, the proportion
undertaking no physical activity increased (Devonshire-Gill & Norton 2017). Increasing
activity levels were also seen across all socioeconomic groups in this 10-year period
(Devonshire-Gill & Norton 2017).

Impact of physical inactivity as a risk factor for chronic conditions

1

1.1 Study aims and scope
This report provides detailed information on the health impact of physical inactivity in
Australia; it also updates and extends the estimates of disease burden attributable to
physical inactivity reported in the Australian Burden of Disease Study (ABDS) 2011. This
includes:
•

revised linked diseases and relative risks based on recent evidence

•

an updated physical activity definition to include activity from all domains (including
occupational activity and activity from household chores, which were not included in the
ABDS 2011), and comparison of results from these definitions

•

comparison of results by level of activity

•

inclusion of, and reporting on, those aged 20 and over

•

disaggregation by socioeconomic group

•

examination of differing levels of physical inactivity in Australia, and how this affects
chronic disease burden in the future, using scenario modelling

•

estimation of the joint effect of physical inactivity and overweight and obesity on disease
burden in Australia.

This study focuses on the health impact of physical inactivity in Australia, as a risk factor for
disease. Reduced physical inactivity levels may also be a consequence of a range of
diseases that restrict people’s ability to exercise; however, this relationship could not be
quantified in this study.
Seven (7) chronic diseases were included in this study that were found to have sufficient
evidence of increased risk of development in adults who do not undertake enough physical
activity (Blondell et al. 2014; Kyu et al. 2016; Schmid et al. 2015). These diseases were
breast cancer, bowel cancer, coronary heart disease, dementia, diabetes, stroke, and uterine
cancer. Only type 2 diabetes was found to be causally associated with physical inactivity;
however, as the ABDS 2011 did not estimate diabetes burden by type, the total diabetes
burden was used in estimates of the proportion of diabetes burden due to physical inactivity.
This is further discussed in Chapter 2.

What is burden of disease?
Burden of disease analysis is used to assess and compare 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 these 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 year. 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 as described in burden of disease studies is solely
the health loss experienced by the individual with the disease.

2

Impact of physical inactivity as a risk factor for chronic conditions

Attributable burden reflects the direct relationship between a risk factor—physical inactivity
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.
Burden of disease estimates can be used to inform population health monitoring, health
policy formulation, health service planning and health promotion and management strategies.
For detailed information about the ABDS 2011, 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 2016d) and Australian Burden of Disease Study:
methods and supplementary material (AIHW 2016b).

1.2 Structure of this report
This report quantifies the disease burden due to physical inactivity in Australia in 2011. This
chapter provides background information on physical inactivity and chronic disease in
Australia, and burden of disease analysis.
•

Chapter 2 summarises the methods used in this report to estimate the burden
attributable to physical inactivity.

•

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

•

Chapter 4 summarises the results by socioeconomic group.

•

Chapter 5 compares estimates for 2003 and 2011.

•

Chapter 6 presents results from scenario modelling, which shows the impact on disease
burden of reducing physical inactivity in the population.

•

Chapter 7 discusses the results, strengths and limitations of this study, as well as future
directions.

•

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 physical inactivity and linked diseases.

•

Appendix C provides additional tables of results.

Impact of physical inactivity as a risk factor for chronic conditions
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Box 1.2: Important 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.
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 risk-outcome
pairs; estimation of exposure distribution; estimation of effect sizes; choice of theoretical
minimum risk exposure distribution; and finally, calculation of attributable burden.
confounding: A situation when an observed association is due, in whole or in part, to a
third factor that is associated both with the exposure and with the outcome of interest.
Disability-adjusted life years (DALY): A year 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, and
therefore more likely to develop if exposed to the risk.
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; and 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.
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 years of life lost due to premature mortality. This is
also referred to as fatal burden.
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Methods

This chapter provides an overview of the steps used to calculate the burden attributable to
physical inactivity.
Burden due to physical inactivity was estimated using the comparative risk assessment
methodology—a standard approach used in burden of disease risk factor analysis globally
(Forouzanfar et al. 2013; Murray et al. 2003).
In this study, the steps followed to quantify the burden due to physical inactivity were:
•

select linked diseases and relative risks

•

determine prevalence of total physical activity levels in the population

•

define the theoretical minimum risk exposure distribution (TMRED)

•

calculate the population attributable fractions (PAF)

•

quantify the disease burden due to physical inactivity.

The ABDS 2011, which used methods from the Global Burden of Disease Study (GBD)
2010, estimated that 5% of the total health burden in Australia was due to physical inactivity.
With increased evidence and revised methods, the disease burden due to physical inactivity
was revised downwards in this study, compared with that reported in the ABDS 2011. The
updated methods used are further explained in Box 2.2.
A more detailed methods description is in Appendix A. The methodological developments in
this study, which have occurred since the ABDS 2011 and the impact of these changes are
described in Box 2.1 and in Appendix B.
Box 2.1: Key developments since the Australian Burden of Disease Study 2011
Several methodological developments have occurred since the release of the ABDS 2011.
The updated methods used in this report, and the potential impact on the final results, are
discussed here.
1. Expanded exposure definition for physical inactivity
The ABDS 2011 excluded physical activity during work and from household chores.
Excluding exercise in these domains may have over-represented sedentary and low levels
of activity categories in the ABDS 2011, particularly for people with physically demanding
occupations. Therefore, physical activity in this report is not just limited to leisure activity
and active transportation; it includes other activities that involve bodily movement
undertaken as part of work and household chores. This is consistent with the most recent
editions of the GBD study, which also included physical activity from occupational exposure
and household chores. In this study, the impact of this expanded exposure definition for
physical activity resulted in a reduction of 11,254 attributable DALY.
2. Additional linked diseases
The ABDS 2011 included 5 diseases linked to physical inactivity (breast cancer, bowel
cancer, coronary heart disease, diabetes and stroke) based on evidence used in the GBD
2010. In this report, diseases were reviewed and updated based on the latest evidence,
which resulted in 2 extra diseases being included as being linked to physical inactivity—
dementia and uterine cancer. The impact of including dementia and uterine cancer as linked
diseases resulted in an extra 21,978 DALY.
(continued)

Impact of physical inactivity as a risk factor for chronic conditions

5

Box 2.1 (continued): Key developments since the Australian Burden of Disease
Study 2011
3. Revised relative risks
The ABDS 2011 used relative risks that were based on the GBD 2010. In this study, these
were updated to be based on those used in the GBD 2015, which were lower for all linked
diseases. See Box 2.2 for the differences in relative risks between the GBD 2010 and 2015.
The impact of these revised relative risks resulted in the attributable burden estimates being
revised downwards by 129,852 DALY. These changes had the greatest impact on the
resulting estimates reported in this study since the ABDS 2011.
4. Extended age groups
The burden due to physical inactivity reported in the ABDS 2011 was limited to adults aged
25 and over. In this report, this age group was extended to include those aged 20 and over.
Those aged under 20 were not included as there was insufficient evidence for causal
association in this age group. The impact of the extended age groups resulted in an extra
352 DALY.

2.1

Select linked diseases and increased risk

Select diseases for inclusion in analysis
In this study, diseases that were identified as having a causal association with physical
inactivity are referred to as linked diseases. A disease was included in the analysis if it was
considered to have a ‘convincing’ or ‘probable’ level of evidence supporting a causal
association (based on review of the literature at the time of the study) according to criteria set
by the World Cancer Research Fund.
In total, 7 linked diseases were included: breast cancer, bowel cancer, coronary heart
disease, dementia, diabetes, stroke and uterine cancer (Blondell et al. 2014; Kyu et al. 2016;
Schmid et al. 2015). Dementia and uterine cancer were previously not included in the GBD
2015 or the ABDS 2011.
As the ABDS 2011 did not disaggregate diabetes by type, the total diabetes burden
estimates were used in the analysis. This will overestimate the attributable diabetes burden
due to physical inactivity, as only type 2 diabetes is causally associated with physical
inactivity. Future burden of disease studies will benefit from disaggregating diabetes burden
by type.
Physical inactivity is causally associated with a range of other conditions that were not
included in this study. These were excluded from the study if they were not captured as a
disease in the ABDS 2011 or they did not meet the level of evidence criteria used in this
study. The omitted diseases include back pain, depression, heart failure, metabolic
syndrome, obesity, osteoarthritis and osteoporosis.
It is important to note that excluding these conditions does not disregard the current
evidence, and does not indicate that physical inactivity does not play a role in development of
some of these conditions. For some conditions, it indicates that further evidence is required
to describe the causal association.
See Appendix A for further information on the criteria for assessing evidence, and why
certain conditions were excluded from this report.
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Selection of relative risks
Relative risks for linked diseases included in other burden of disease studies were sourced
directly from the GBD 2015. With increased evidence and revised methods, the risk for each
of these disease outcomes has reduced in the latest GBD, compared with the relative risks
used in the ABDS 2011 (which were obtained from the GBD 2010). Therefore, the disease
burden due to physical inactivity has been revised downwards in this report, compared with
that reported in the ABDS 2011. See Box 2.2 for the differences between the relative risk
inputs used in each study; see Appendix B for further detail on the differences in inputs used
to estimate the proportion of disease burden due to physical inactivity, and how this
contributes to the changes in estimates since the ABDS 2011.
Attributable burden was estimated in adults aged 20 and over, except for dementia, which
was estimated in people aged 65 and over. Relative risks for these diseases were sourced
directly from selected studies. Age- or sex-specific relative risks for all linked diseases were
applied where possible. See Appendix B for a review of the linked diseases and relative risks
selected.
For detailed information about the ABDS 2011, see Australian Burden of Disease Study:
impact and causes of illness and death in Australia 2011 (AIHW 2016d) and Australian
Burden of Disease Study 2011: methods and supplementary material (AIHW 2016b).
Box 2.2: Reason for attributable burden revised downwards in this study
compared with ABDS 2011: relative risks updated
Relative risks are used to quantify the increased risk for an individual exposed to the risk
factor—which for this report is physical inactivity—and the associated disease outcome. The
ABDS 2011 used relative risks that were used in the GBD 2010. This study used relative
risks from the GBD 2015.
The systematic review and meta-analysis used in the GBD 2010 to derive relative risks was
based on physical inactivity as a categorical risk, with risk associated with being inactive or
insufficiently active (defined as the proportion of the population not reaching the
recommended 150 minutes of moderate activity each week).
By comparison, the relative risks used in the GBD 2015 were based on the systematic
review and meta-analysis by Kyu et al. 2016. This study included 3 to 5 times more
prospective studies for each disease outcome; it also based estimates on total physical
activity across all domains, and produced continuous risk curves for each of the 5 disease
outcomes used in the GBD (breast cancer, bowel cancer, coronary heart disease, type 2
diabetes and stroke). The results from each outcome indicated the associated increased
risk is lower than that reported in the GBD 2010, with the greatest reductions in risk seen in
the sedentary group for all disease outcomes. For example, the age-dependent relative risk
of coronary heart disease reduced from 1.1–2.9 in the GBD 2010 to 1.1–1.6 in the GBD
2015 in the most inactive group.
Therefore, the risk association for each disease outcome has decreased compared with the
relative risks used in the GBD 2010, resulting in attributable burden estimates that have
been revised downwards in this study.
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2.2 Determine physical activity levels
Physical activity definition and measures
Physical activity is any bodily movement produced by skeletal muscles that expends energy
(World Health Organization 2017). During people’s daily activities, this exercise may occur in
a number of domains, such as during leisure time or for transport.
In this study, physical activity in the population encompasses the following domains: leisure
(moderate or vigorous activity and walking for exercise), transport-related, occupational, and
activity due to household chores. The ABDS 2011 excluded the domains of occupational
activity and activity due to household chores.
Physical activity measures are based on the frequency and intensity of activity. In this study,
physical activity is measured using the metabolic equivalent of task (MET), which quantifies
the rate of energy expenditure. One (1) MET is equivalent to the rate of energy expended at
rest in 1 minute, whereas 5 METs indicates that the energy expended is 5 times that at rest.
The greater the MET, the more the energy that is exerted. This MET intensity score is
multiplied by the minutes spent at each activity intensity to give the total MET score for that
activity (Jette M, Sidney K & Blümchen G 1990).
Moderate exercise, such as brisk walking, recreational swimming, dancing or social tennis,
have a MET intensity between 3.5 and 5. Vigorous activity requires more effort and includes
running, fast cycling and many organised sports. These activities have a MET intensity of
around 7 and above.
The MET scores in each activity domain were mostly calculated by the duration of exercise
per week in minutes, and the activity intensity from the National Nutrition and Physical
Activity Survey as part of the Australian Health Survey (AHS) 2011–12. The estimation of
MET scores from each of these domains is detailed in Appendix A.
The MET scores from all activities undertaken are summed and then used to group people
into physical activity categories. An example of how the MET score is calculated is shown in
Box 2.3.

Physical activity categories
Physical inactivity in this report is defined as collectively undertaking fewer than 8,000 METs
each week from the following domains: leisure activity, transport-related activity (such as
cycling to work), occupational activity, and activity due to household chores.
Prevalence of physical activity was estimated in four categories. The categories used in this
report are based on those from the GBD 2015. The categories are:
•

Sedentary: total MET score between 1–599

•

Low: total MET score between 600–3,999

•

Moderate: total MET score between 4,000–7,999

•

High: total MET score of 8,000 and above.

Age- and sex-specific data were extracted for each category in the finest possible
increments. Prevalence was obtained from age 20 and over, to align with relative risks. The
level of granularity was limited to keep the relative standard error to 25% or less where
possible. Further details on estimating physical activity levels in this study is in Appendix A.
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Box 2.3: An example—calculating physical activity levels
Sally, aged 45, works in an office full time and drives to work each day. She finds it hard to
find time to exercise during the working week, but manages to take a 30-minute brisk walk
around the block, every Sunday morning.
To calculate how much physical activity Sally undertakes each week, the time spent in each
activity and the intensity of the activity are needed. This information is required for leisure
activity, transport-related activity (such as cycling to work), occupational activity, and activity
due to household chores.
In Sally’s case, she takes a brisk walk (MET intensity score for moderate activity is 5.0)
for 30 minutes, 1 day per week. So, her total leisure activity MET score is 150
(5.0 x [30 minutes x 1]).
For Sally’s transport MET score, driving is not considered to be physically intensive and
therefore has a MET intensity score of 0. Working in an office and sitting at a desk during
work hours is also not considered to be physically intensive and also has a MET intensity
score of 0. So, Sally’s total transport and occupational activity MET score for the week is 0.
She also undertakes 2 hours of household chores each week (MET intensity score of 3.0).
So, her total household chores activity MET score is 360 (3.0 x [60 minutes x 2]).
Therefore, Sally’s total activity MET score is 510 (150 + 0 + 0 + 360).
This MET score places Sally in the sedentary activity category. People within this category
are at highest risk of disease development due to physical inactivity. The extra risk of
developing diseases linked to physical inactivity for people in this category ranges between
14% and 67%, depending on the disease.

Physical inactivity definition in this study
In this study, physical inactivity is defined as undertaking fewer than a combined total of
8,000 METs per week through leisure, transport-related and occupational physical activity
or activity due to household chores. Therefore, people in the sedentary, low and moderate
activity levels in this study are considered to have some extra risk of developing diseases
associated with physical inactivity. The level of additional risk is highest for people in the
sedentary category and lowest for people in the moderate category. People in the high
activity category have no extra risk of developing disease associated with physical inactivity.
This aligns with the definitions and methodologies used in the GBD studies and in the ABDS
2011. The categories from the GBD 2015 were chosen for comparability across burden of
disease studies, and for applicability in estimating attributable burden. It is important to note
that the categories in this study are for the purpose of burden of disease analysis only and do
not align with Australia’s Physical Activity and Sedentary Behaviour Guidelines for Adults.
Table 2.1 outlines the differences between the physical activity categories used in this study
and those in Australia’s Physical Activity and Sedentary Behaviour Guidelines for Adults.
Table 2.1: Comparison of physical activity components in this study and components in
Australia’s Physical Activity and Sedentary Behaviour Guidelines for Adults
Component

Burden of disease analysis

Physical activity guidelines

Purpose

Quantify the disease burden due to physical
inactivity

Provide recommendations to the population on the
amount of exercise to undertake for good health

Measure

Total MET score from all domains each week

Time spent in moderate or vigorous activity each week

(continued)
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Table 2.1 (continued): Comparison of physical activity components in this study and
components in Australia’s Physical Activity and Sedentary Behaviour Guidelines for Adults
Component

Burden of disease analysis

Physical activity guidelines

Categories

Sedentary: total MET score between 1–599

Sufficient (aged 18–64): At least 150 minutes of moderate
intensity physical activity or 75 minutes of vigorous
activity, or an equivalent combination each week.

Low: total MET score between 600–3,999
Moderate: total MET score between
4,000–7,999
High: total MET score of 8,000 and above

Sufficient (aged 65+): At least 30 minutes of moderate
intensity physical activity on most, preferably all, days,
which should include a range of physical activities that
incorporate fitness, strength, balance and flexibility.
Insufficient: Not meeting the recommendations

Age range

20+ years

18+ years

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, a TMRED scenario was adopted, that is
the hypothetical exposure distribution that would lead to the lowest conceivable disease
burden.
In this study, the TMRED for the risk factor ‘physical inactivity’ was 8,000 METs, which
equates to the category of high physical activity. This is the exposure level for which, if
achieved, there is no extra risk of developing disease associated with physical inactivity.

2.4 Quantify physical inactivity burden
The burden attributable to physical inactivity was estimated using calculated PAFs for each
linked disease and the total burden estimated in the ABDS 2011. PAFs are estimates for 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 relative risks
and exposure information from the previous steps. The formulae used to calculate PAFs and
attributable burden are detailed in Appendix A.
As it is possible to develop more than one linked disease, the underlying DALY estimates
(as calculated in the ABDS 2011) were adjusted for the probability of an individual having
more than one condition (for more information, see AIHW 2016b). The relative risks used
were also typically adjusted for confounding (age, sex, body mass index [BMI], smoking
status, alcohol use, and other chronic conditions).

2.5 Estimate the joint effect
In the ABDS 2011 and in this study, physical inactivity was assessed as an independent
risk factor. Therefore, the attributable burden estimates in this report, and other attributable
burden estimates for various risk factors in the ABDS 2011, cannot be added together.
This is due to the complex relationships and interactions between risk factors.
To overcome this issue, the joint effect of selected risk factors can be estimated. In this
study, the joint effect of physical inactivity and overweight and obesity was estimated
(see Appendix B for details on the methods used).
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2.6 Socioeconomic group analysis
Estimates of attributable burden by socioeconomic group were calculated using data on
population exposure to physical inactivity 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 (least advantaged).
The level of socioeconomic position increases with each quintile, through to the 20% of the
population with the highest socioeconomic characteristics (Q5) (most advantaged).
Each quintile has a similar number of people. However, the lower socioeconomic groups
have a larger proportion of people aged 65 and over than the higher groups. A greater
proportion of Aboriginal and Torres Strait Islander people and people with disability are also
found in the lowest socioeconomic group (ABS 2010).

2.7 Comparison with attributable burden in 2003
Burden due to physical inactivity was also estimated for the year 2003. For this comparison,
population exposure for the year 2003 was obtained from trends in ABS National Health
Surveys, and linked disease burden in 2003 was obtained from the ABDS 2011.

2.8 Scenario modelling
Scenario modelling was used to investigate changes in the health impacts from physical
inactivity if the levels of physical activity in Australia differed. To estimate the health impacts
from different levels of physical activity in the population, burden due to physical inactivity
was estimated under different scenarios in the year 2020:
•

Trend rate scenario: the estimated attributable burden in the year 2020 if the prevalence
rate of physical inactivity continued according to current trends observed in the 2001,
2004–5, 2007–08, 2011–12 and 2014–15 ABS National Health Surveys.

•

Stable rate scenario: the estimated attributable burden in the year 2020 if the prevalence
rate of physical inactivity were to remain as it was in the year 2011.

•

Targeted daily activity scenario: the estimated attributable burden in the year 2020 if
everyone in the population ‘at risk’ increased the time spent doing moderate activity,
such as going for a brisk walk. A varying range of times of extra activity were analysed:
-

15 minutes of moderate activity, 5 days per week

-

30 minutes of moderate activity, 5 days per week

-

60 minutes of moderate activity, 5 days per week.

The attributable burden estimates from these scenarios were compared to determine the
impact, and differences between the scenarios. Detailed information on the methods used for
scenario modelling is in Appendix B.
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3

Burden due to physical inactivity

This chapter presents estimates of the burden due to physical inactivity in Australia in 2011,
including total, non-fatal and fatal burden by sex, age group and linked disease. The list of
linked diseases included in this analysis can be found in Appendix Table B1.

3.1 Physical activity prevalence in 2011
In this report, physical activity levels were classified as being either sedentary, low, moderate
or high. The activity levels in each group are a summation of activities from each domain:
leisure, transport, occupational and household chores. Individuals with high physical activity
levels (8,000 METs or higher) were not considered to be at additional risk of disease
development due to physical inactivity (see Chapter 2). As physical activity levels decrease—
from moderate activity levels to sedentary—the risk of developing disease due to physical
inactivity increases.
Table 3.1 shows the proportion of people in Australia in 2011 in each of the activity
categories. The majority of the population were either sedentary (31%) or undertook low
levels (49%) of activity across all activity domains. By comparison, only 11% of the
population achieved high levels of activity, and were not at risk of developing diseases
associated with physical inactivity.
A higher proportion of males were in the moderate and high activity categories (10% in
moderate and 15% in high) compared with females (7% in both moderate and high).
Table 3.1: Proportion of population in each activity
category and sex, 2011
Physical activity category (%)
Sedentary

Low

Moderate

High

Males

29.5

45.8

10.0

14.7

Females

33.3

52.1

7.2

7.3

Persons

31.4

49.0

8.6

10.9

Note: Numbers for men, women and persons may not sum to 100 due to rounding.

3.2 Physical activity attributable burden
Physical inactivity, when assessed independently for this study, was responsible for 2.6% of
the total burden of disease and injuries in Australia in 2011, equivalent to 116,676 DALY
(Table 3.2). This is less than the attributable burden reported in the ABDS 2011 (5.0%;
224,198 DALY). This difference is largely due to reduced relative risks across most linked
diseases (sourced from the GBD 2015), compared with those used in the ABDS 2011
(sourced from the GBD 2010). See Box 2.1 for information on developments since the ABDS
2011 and their impact.
The 2.6% estimate reported here does not include the burden due to related risk factors,
such as obesity (to which physical inactivity can contribute). The combined impact of physical
inactivity and of overweight and obesity on disease burden is discussed at the end of this
chapter.
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The attributable burden due to physical inactivity was slightly higher in males (59,765 DALY)
than in females (56,911 DALY). However, the proportion of total disease burden due to
physical inactivity was slightly greater in females (2.7%) than in males (2.5%).
Figure 3.1 shows the burden due to physical inactivity (DALY counts and rates per
1,000 persons) in males and females. The burden due to physical inactivity increased with
age in men up to age 74, with most of the burden experienced between ages 55 and 84. In
women, the attributable burden increased with age, with most of the burden experienced in
ages 75 and over.
More burden due to physical inactivity was experienced by males than females up to age 74,
as reflected in the higher DALY rates. For age groups aged 75 and over, women contributed
a greater amount of burden due to physical inactivity, due to more females than males living
to older ages.
Table 3.2: Burden (DALY) attributable to
physical inactivity, by sex, 2011
Attributable DALY
Number

% of total DALY

Males

59,765

2.5

Females

56,911

2.7

Persons

116,676

2.6

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

Figure 3.1: Burden (DALY and DALY rate per 1,000 persons) attributable to physical
inactivity, by age and sex, 2011

3.3 Physical inactivity burden by linked disease
One-third of the burden due to physical inactivity in Australia in 2011 was due to coronary
heart disease (39,262 DALY) (Figure 3.2; Table 3.3). This was followed by dementia (18% of
total physical inactivity burden), diabetes (16%), bowel cancer (13%) and stroke (12%).
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Males had more attributable burden due to coronary heart disease (26,415 DALY), diabetes
(10,760) and bowel cancer (8,363) then females (12,848 DALY from coronary heart disease,
8,305 from diabetes and 6,640 from bowel cancer). This is because males experience more
underlying disease burden from these diseases.
Females contributed a greater amount of attributable burden due to dementia (13,152 DALY)
than males (7,600 DALY). Females also experienced more underlying disease burden due to
dementia.
In females, breast cancer was responsible for a greater proportion of attributable burden
(14% of total physical inactivity burden in females) than stroke (12%), bowel cancer (12%),
and uterine cancer (2.2%).
Table 3.3: Burden (DALY) due to physical inactivity, by linked disease and sex, 2011
Males
Linked disease

Females

Persons

Number

%

Number

%

Number

%

26,415

44.2

12,848

22.6

39,262

33.6

Dementia

7,600

12.7

13,152

23.1

20,752

17.8

Diabetes

10,760

18.0

8,305

14.6

19,065

16.3

Bowel cancer

8,363

14.0

6,640

11.7

15,003

12.9

Stroke

6,628

11.1

6,926

12.2

13,555

11.6

Breast cancer

..

..

7,813

13.7

7,813

6.7

Uterine cancer

..

..

1,226

2.2

1,226

1.1

59,765

100.0

56,911

100.0

116,676

100.0

Coronary heart disease

Total

Note: Numbers in the % column for males, females and persons may not sum to 100 due to rounding.
Source: AIHW analysis of burden of disease database, 2011.
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Source: AIHW analysis of burden of disease database, 2011.

Figure 3.2: Burden (DALY) due to physical inactivity, by sex and linked disease, 2011
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3.4 Fatal and non-fatal attributable burden by
linked disease
Fatal burden contributed to almost three-quarters (74%) of the disease burden due to
physical inactivity and was the main contributor in all age groups for both males and females
(Figure 3.3). The contribution of non-fatal burden increased with increasing age, up to age 74
in men and 85+ in females.
Attributable burden from breast cancer, bowel cancer, coronary heart disease, stroke and
uterine cancer were mostly due to fatal burden (Table 3.4). Males had a slightly greater
proportion of fatal burden from bowel cancer and coronary heart disease. Fatal and non-fatal
attributable burden contributed similar amounts for dementia and diabetes.
For female specific linked diseases, the burden due to physical inactivity was mostly due to
fatal burden (92% fatal burden for breast cancer and 91% fatal burden for uterine cancer).
(a) Males

(b) Females

Attributable DALY

Attributable DALY

20,000

20,000

Age group (years)

85+

75–84

65–74

55–64

45–54

75–84

20–34

0

85+

0

65–74

5,000
55–64

5,000

45–54

10,000

35–44

10,000

20–34

Fatal
Non-fatal

15,000

35–44

Fatal
Non-fatal

15,000

Age group (years)

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

Figure 3.3: Burden attributable to physical inactivity due to fatal and non-fatal burden, by
age, males (a) and females (b), 2011
Table 3.4: Burden (DALY) attributable to physical inactivity due to fatal and non-fatal burden,
by sex, 2011
Males (%)
Linked disease

Females (%)

Persons (%)

Fatal

Non-fatal

Fatal

Non-fatal

Fatal

Non-fatal

Coronary heart disease

80.7

19.3

76.8

23.2

79.4

20.6

Dementia

56.1

43.9

51.4

48.6

53.1

46.9

Diabetes

53.1

46.9

55.0

45.0

53.9

46.1

Bowel cancer

93.1

6.9

92.4

7.6

92.8

7.2

Stroke

85.9

14.1

88.3

11.7

87.1

12.9

Breast cancer

..

..

92.4

7.6

92.4

7.6

Uterine cancer

..

..

90.9

9.1

90.9

9.1

74.9

25.1

73.0

27.0

74.0

26.0

Total

Source: AIHW analysis of burden of disease database, 2011.
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3.5 Physical inactivity burden by linked disease,
age and sex
Burden due to physical inactivity increased with age, particularly due to the increased
occurrence of chronic conditions in later life (Figure 3.4). The occurrence and amount of
chronic disease burden also varied by sex at different life stages. Note that there were no
diseases linked to physical inactivity that met the study’s inclusion criteria in infants or
children.

Adults aged 20–44
This age group has much lower levels of burden due to the linked chronic diseases, and the
highest levels of total physical activity, compared with other age groups. Dementia was the
only linked disease not examined in this age group.
Adults aged 20–34 contributed 2.1% of the burden due to physical inactivity (2,411 DALY).
Attributable burden was higher in adults aged 35–44. This age group contributed 4.5% of the
overall physical inactivity burden (5,224 DALY).
Males contributed a greater proportion of the disease burden due to physical inactivity. This
is primarily due to coronary heart disease being more prevalent in men in this age group.

Adults aged 45–64
In total, 11% of the burden due to physical inactivity was from adults aged 45–54
(12,643 DALY). Adults aged 55–64 contributed 18.0% of the physical inactivity burden
(21,046 DALY). This is due to increases in underlying chronic disease burden with increasing
age. Males contributed a greater proportion of disease burden, particularly for those aged
55–64.
In males, coronary heart disease was the leading cause of attributable burden in this age
group, followed by diabetes and bowel cancer. In females, breast cancer, coronary heart
disease, diabetes and bowel cancer were the leading causes of attributable burden.

Adults aged 65–84
Adults aged 65–74 contributed 22% of the overall physical inactivity burden (25,263 DALY).
This increased to one-quarter of the total physical activity attributable burden in ages 75–84
(28,719). This is due to the increases in underlying chronic disease burden with increasing
age, particularly the increase in dementia burden. Dementia and stroke became an
increasing contribution of attributable burden in these age groups.

Adults aged 85+
Older Australians accounted for 18% of the burden due to physical inactivity, with dementia
contributing the greatest attributable burden, followed by coronary heart disease, stroke and
diabetes. The attributable burden was higher in females than in males in this age group, due
to a greater number of women living to older ages.
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Figure 3.4: Burden attributable to physical inactivity, by age, sex and linked disease, DALY
(a) and proportion within each age group DALY (b), 2011

3.6 Proportion of burden due to physical inactivity
for each linked disease
Physical inactivity was responsible for 19% of the diabetes burden, 16% of the bowel cancer
burden, 16% of the uterine cancer burden, 14% of the dementia burden, and 11% of both the
coronary heart disease burden and the breast cancer burden (Table 3.5). The proportion of
disease burden due to physical inactivity varied by sex (Appendix Table C1). The proportion
was slightly higher in males for cardiovascular diseases (coronary heart disease and stroke)
than in females. The proportion was slightly lower in males for bowel cancer and diabetes
than in females. The proportion of dementia burden due to physical inactivity did not vary by
sex.
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Table 3.5: Number and proportion of disease burden due to physical inactivity
(attributable DALY), by linked disease, 2011
Total DALY

DALY attributable to
physical inactivity

% of linked disease burden
due to physical inactivity

Coronary heart disease

346,651

39,262

11.3

Dementia

151,308

20,752

13.7

Diabetes

101,653

19,065

18.8

92,422

15,003

16.2

136,771

13,555

9.9

Breast cancer

70,675

7,813

11.1

Uterine cancer

7,622

1,226

16.1

4,494,427

116,676

2.6

Linked disease

Bowel cancer
Stroke

Total

Note: The right-hand column is the attributable DALY divided by the linked disease total DALY in 2011 of that row.
Source: AIHW analysis of burden of disease database, 2011.

The proportion of disease burden due to physical inactivity also varied by sex and linked
disease (Figure 3.5). Females contributed to a slightly greater proportion of disease burden
due to physical inactivity from all linked diseases, except for coronary heart disease and
stroke.
Coronary heart disease
Diabetes
Bow el cancer
Dementia
Stroke
Breast cancer
Males
Females

Uterine cancer
0
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10
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20

25

Proportion of linked disease (%)
Source: AIHW analysis of burden of disease database, 2011.

Figure 3.5: Proportion of linked disease burden (DALY) due to physical inactivity, by sex,
2011

3.7 Attributable burden by activity level
In this report, physical activity was grouped into four levels of total activity: sedentary, low,
moderate and high. People who have high activity levels are not considered at additional risk
of the diseases linked to physical inactivity, with the remaining categories counted in the
burden due to physical inactivity. Note that this differs from the definition of physical inactivity
in Australia’s Physical Activity and Sedentary Behaviour Guidelines for Adults.
Table 3.6 shows the proportion of burden due to physical inactivity, by level of activity. Being
sedentary—which in this report, includes individuals with desk-bound jobs who walk fewer
than 30 minutes in total most days of the week for exercise—was responsible for 55% of the
burden due to physical inactivity, followed by those who undertake low levels of activity
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(42%). Moderate physical activity had a very low risk of associated disease and was
responsible for around 3% of the total burden due to physical inactivity. Males had a slightly
greater proportion of attributable burden due to being sedentary (58%), than females (54%)
but females had a slightly greater proportion of burden due to low levels of activity (42%).
These proportions were similar across all age groups.
Table 3.6: Proportion (%) of attributable burden (DALY), by activity level
and sex, 2011
Sedentary

Low

Moderate

High

All activity levels

Males

58.3

38.7

3.0

..

100.0

Females

54.3

42.3

3.4

..

100.0

Persons

54.7

42.0

3.4

..

100.0

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

3.8 Comparison using all physical activity domains
In this study, national physical activity estimates include all physical activity domains: leisure,
transport, occupational and household chores. There are many definitions of physical
activity. This section incorporates estimates using two different prevalence definitions:
•

leisure only—physical activity due to walking for leisure and transport, moderate
exercise, vigorous exercise, stretching and vigorous gardening

•

all domains—physical activity listed in the leisure only definition, as well as occupational
activity and household chores.

The methods used to estimate each domain are described in Appendix A.

Comparison of results
Using the leisure only definition, physical inactivity is responsible for 2.8% of the total burden
in Australia in 2011 (127,930 DALY) (Table 3.7). When occupational activity and household
chores are included as forms of activity, this decreases to 2.6% (116,676 DALY).
The decrease in attributable DALY was greater for males (11% reduction) than females
(8.5% reduction), when including occupational activity and household chores in the definition
of physical activity. This may be due to a greater proportion of men reporting that they do
vigorous activity at work.
Table 3.7: Comparison of burden (DALY) attributable to physical inactivity, using different
exposure definitions, by sex, 2011
DALY count

Total
DALY in
Australia

% of total DALY
Leisure only

All domains

Leisure only

All domains

Change in
DALY (%)

Males

66,178

59,765

–11.0

2,412,531

2.7

2.5

Females

61,752

56,911

–8.5

2,081,896

3.0

2.7

Persons

127,930

116,676

–9.6

4,494,427

2.8

2.6

Note: The ‘% of total DALY’ column is the DALY count divided by the total DALY in Australia of that row.
Source: AIHW analysis of burden of disease database, 2011.

Burden due to physical inactivity under each prevalence definition increased with age up to
age 84 (Figure 3.6). Attributable burden was higher across most age groups when only
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leisure activity was included, due to the exclusion of both occupational activity among the
working age population and the impact of activity due to household chores (which tended to
increase in duration with increasing age).
The greatest difference in attributable DALY was seen in men aged 35–44, where
attributable burden was 1.2 times higher when occupational activity and activity due to
household chores are excluded (leisure only). This reflects a greater proportion of men in this
age group obtaining physical activity through their employment.
(b) Females
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20,000
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20–34

10,000
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15,000

Leisure only
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20–34

15,000

Leisure only
All domains

35–44

(a) Males

Age group (years)

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

Figure 3.6: Comparison of burden attributable to physical inactivity under different
definitions, by age, males (a) and females (b), 2011

3.9 Combined impact of physical inactivity and
overweight and obesity
Physical inactivity is a known risk for overweight and obesity.
An analysis of the joint effect of the attributable burden due to these two closely related risk
factors—physical inactivity, and overweight and obesity—was undertaken. This analysis
used the estimates in this study for physical inactivity together with enhanced estimates for
overweight and obesity from a recent report that also extended the ABDS 2011 data, which
estimated that overweight and obesity was responsible for 7.0% of the disease burden in
Australia in 2011 (AIHW 2017a).
This analysis found that physical inactivity and overweight and obesity combined were
responsible for 8.9% of the total burden of disease and injuries in Australia in 2011,
equivalent to 400,009 DALY (Table 3.8).
The DALY due to the joint effect of physical inactivity and overweight and obesity was higher
in males (218,097 DALY) than in females (181,912 DALY). The proportion of total
attributable burden was also greater in males (9.0%) than in females (8.7%) (Table 3.8).
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Table 3.8: Burden (DALY) attributable to physical inactivity
and overweight and obesity combined, by sex, 2011
Attributable DALY

Total DALY
in Australia

Number

% of total DALY

Males

2,412,531

218,097

9.0

Females

2,081,896

181,912

8.7

Persons

4,494,427

400,009

8.9

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

The rate of burden attributed to physical inactivity and overweight and obesity combined
increased with age in both males and females (Figure 3.7). The rate of burden due to the
joint effect of these two risks was higher in males than in females, across all ages. The
burden due to the combined effect of physical inactivity and overweight and obesity
increased with age in males up to age 74 and in females up to age 84. Most of the burden
in both males and females was experienced between ages 55 and 84.
DALY rate (per 1,000 persons)

DALY (num ber)

120

80,000
70,000

Males (count)
Females (count)

Males (DALY rate)
Females (DALY rate)

100

60,000
80

50,000
40,000

60

30,000

40

20,000
20

10,000
0

0
20–34

35–44

45–54

55–64

65–74

75–84

85+

Age group (years)
Source: AIHW analysis of burden of disease database, 2011.

Figure 3.7: Burden (DALY, and DALY rate per 1,000 persons) attributable to physical
inactivity and overweight and obesity combined, by age and sex, 2011
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4

Variation across socioeconomic
groups

This chapter presents estimates of the burden attributable to physical inactivity in Australia
in 2011, by socioeconomic group.

4.1 Inequalities in attributable burden
Table 4.1 shows the total burden attributable to physical inactivity by socioeconomic group.
The lowest socioeconomic group (Q1) experienced the greatest amount of burden
attributable to physical inactivity (29,883 DALY), compared with 18,665 DALY in the highest
socioeconomic group (Q5).
After taking account of the different age structures of the socioeconomic groups (using
age-standardised rates—ASRs—per 1,000 people), the lowest socioeconomic group (Q1)
experienced a rate of burden due to physical inactivity that was 1.7 times that of the highest
socioeconomic group (Q5) (Table 4.1). The difference across socioeconomic groups was
greater for men (Q1:Q5 rate ratio of 1.9) than for women (Q1:Q5 rate ratio of 1.6) (Appendix
Table C2).
Table 4.1: Burden (DALY) attributable to physical inactivity, by
socioeconomic group, 2011
(‘000)

DALY (‘000)

Attributable

ASR per 1,000
persons

Rate
ratio

Q1 (lowest)

1,067

30

7.0

1.7

Q2

1,020

26

6.0

1.5

Q3

922

23

5.2

1.3

Q4

800

20

4.3

1.1

Q5 (highest)

708

19

4.1

1.0

4,494

116

..

..

Socioeconomic
group (quintile, or Q)

Total

Total DALY

Notes
1.

Columns may not add to the total shown due to rounding.

2.

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

3.

Rate ratios divide the Q1 ASR by the Q5 ASR.

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

There was a clear pattern of decreasing burden with increasing socioeconomic position for
both males and females (Figure 4.1). The greatest difference in the rate of attributable
burden due to physical inactivity was in the lowest socioeconomic group (7.7 per 1,000
people in males compared with 6.2 in females). As socioeconomic position increased, the
difference in ASRs of attributable burden between males and females decreased.
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Age-standardised DALY rate (per 1,000 persons)
8
Males
Females

7
6
5
4
3
2
1
0
Q1 (low est)

Q2

Q3

Q4

Q5 (highest)

Socioeconom ic group
Notes
1.

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

2.

Q1 refers to the lowest socioeconomic group. This increases to Q5 which is the highest socioeconomic group.

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

Figure 4.1: Age-standardised DALY rate (per 1,000 persons) due to physical inactivity, by
socioeconomic group and sex, 2011

There was an increasing rate of burden due to physical inactivity with increasing age across
all socioeconomic groups, with the greatest increase in the lowest socioeconomic group
(Figure 4.2). The greatest relative disparity in attributable burden by socioeconomic group
was seen in the youngest age group (20–34 years), where the rate of burden due to physical
inactivity in the lowest socioeconomic group was 2.0 times that of the highest socioeconomic
group (Appendix Table C3).
The rate of attributable burden in males was higher across all socioeconomic groups
compared with females, except for older ages where the rate was similar (Figure 4.2). The
disparity between the highest socioeconomic group and the lowest was greater in males for
all age groups compared with females.
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(a) Males

(b) Females

DALY rate (per 1,000 persons)

DALY rate (per 1,000 persons)

60

60

50
40
30

Q1 (low est)
Q2
Q3
Q4
Q5 (highest)

Q1 (low est)
Q2
Q3
Q4
Q5 (highest)

50
40
30

20

20

10

10

0

0
20–34 35–44 45–54 55–64 65–74 75–84

85+

20–34 35–44 45–54 55–64 65–74 75–84

Age group (years)

85+

Age group (years)

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

Figure 4.2: Age-specific DALY rate (per 1,000 persons) due to physical inactivity, by
socioeconomic group and age, males (a) and females (b), 2011

Figure 4.3 shows the age-standardised DALY rate per 1,000 persons for the diseases linked
to physical inactivity. Most diseases showed decreasing burden due to physical inactivity with
increasing socioeconomic group, except for dementia, breast cancer and uterine cancer. The
strongest gradient was seen in diabetes (Q1:Q5 rate ratio of 2.8).
Age-standardised DALY rate (per 1,000 persons)
5
Q1 (low est)

Q2

Q3

Q4

Q5 (highest)

4
3
2
1
0
Coronary
heart
disease

Diabetes

Bow el
cancer

Dementia

Stroke

Breast
cancer

Uterine
cancer

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

Figure 4.3: Age-standardised DALY rate (per 1,000 persons) of linked diseases attributable to
physical inactivity, by socioeconomic group, 2011
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5

Changes between 2003 and 2011

This chapter compares the level of physical activity, and burden attributable to physical
inactivity, between 2003 and 2011.
This study based physical activity exposure estimates for 2003 on trends in physical activity
over time from Australian Bureau of Statistics (ABS) National Health Surveys between the
years 2001 and 2014. These surveys provided comparable estimates of activity across years
for leisure and transport activity only. This study used exposure estimates based on trend
data for the year 2003 to reduce the effects of variability across survey years. By
comparison, the ABDS 2011 based the 2003 prevalence estimates on findings of the
National Health Survey 2004–5. As there is limited information to determine trends in
occupational activity and activity due to household chores in Australia, this was assumed to
be the same in 2003, as in 2011.

5.1 Comparison of physical activity in 2011 and
2003
Physical activity, in this report, was grouped into four levels of total activity: sedentary, low,
moderate and high. Table 5.1 compares the proportion of people in Australia in 2003 and
2011 in each of these activity categories.
There was little difference in the proportion of people estimated to be in each physical activity
category in 2003 and 2011.
Table 5.1: Proportion (%) of population, by activity level and sex, 2011
Males

Females

Persons

Levels of total
activity

2003

2011

2003

2011

2003

2011

Sedentary

30.0

29.5

33.7

33.3

31.9

31.4

Low

46.1

45.8

51.6

52.1

48.9

49.0

9.4

10.0

7.4

7.2

8.4

8.6

High

14.4

14.7

7.3

7.3

10.8

10.9

Total

100.0

100.0

100.0

100.0

100.0

100.0

Moderate

Note: Numbers may not add due to rounding.
Source: AIHW analysis of burden of disease database, 2011.

Slight improvements in physical inactivity over time were observed in results from a trend
analysis of the Active Australia Survey, which showed that the proportion of people who
undertake at least 150 minutes of physical activity each week increased by 0.5% each year
between 2002 and 2012 (Devonshire-Gill & Norton 2017).

5.2 Overall change in attributable burden
The total burden due to physical inactivity was 2.8% higher in 2011 compared with 2003
(116,676 DALY in 2011 compared with 113,414 DALY in 2003—Table 5.2). This was likely
due to population increases and ageing, and increases in the total burden for the linked
diseases between 2003 and 2011. Females had a greater increase in burden due to physical
inactivity (5.5%) than males (0.2%).
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Table 5.2: Comparison of burden (DALY) attributable to physical inactivity, 2003 and 2011
DALY count
2003

2011

Change in
DALY (%)

Males

59,643

59,765

Females

53,772

Persons

113,414

Total DALY in Australia

% of total DALY

2003

2011

2003

2011

0.2

2,279,854

2,412,531

2.6

2.5

56,911

5.5

1,925,369

2,081,896

2.8

2.7

116,676

2.8

4,205,223

4,494,427

2.7

2.6

Note: The ‘% of total DALY’ column is the DALY count divided by the total DALY in Australia of that row.
Source: AIHW analysis of burden of disease database, 2011.

However, when taking into account differences in the 2011 and 2003 population size and
age structure, the age-standardised attributable DALY rate was slightly lower in 2011 than in
2003 (rate ratio of 0.9; Table 5.3). This suggests that the burden due to physical inactivity has
decreased slightly over time. This trend is similar to that reported in the ABDS 2011.
Table 5.3: Comparison of age-standardised
DALY rates attributable to physical
inactivity, 2003 and 2011
DALY ASR
2003

2011

ASR rate ratio
2011:2003

Males

6.1

5.4

0.9

Females

5.4

5.1

0.9

Persons

5.8

5.2

0.9

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

The attributable burden was higher in most age groups in 2011 than in 2003, except for
people aged 55–64 and 85 and over (Figure 5.1). Age-specific DALY rates in 2011 were
lower than in 2003 for ages 55–84.
The burden due to physical inactivity varied by age for males and females (Figure 5.2).
Males experienced a greater amount of attributable burden in 2003 than in 2011, in all age
groups, except for ages 65–74 and 85 and over. This pattern was similar in females. In
males the burden in ages 35–44 was similar in 2003 and 2011. In females this occurred in
ages 45–54.
The rate of attributable burden increased with age, for both males and females in 2003 and
2011 (Figure 5.2). Males experienced a greater decrease in the rate of burden due to
physical inactivity between 2003 and 2011 than females. This could be due to increases in
physical activity (particularly in age groups with a higher prevalence of chronic diseases) or
to decreases in the underlying linked diseases burden.
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Source: AIHW analysis of burden of disease database, 2011.

Figure 5.1: Burden (Daly number and DALY rates per 1,000 persons) attributable to physical
inactivity, by age, 2003 and 2011
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Source: AIHW analysis of burden of disease database, 2011.

Figure 5.2: Comparison of attributable burden (DALY and age-specific DALY rate) in 2011
and 2003, males (a) and females (b), 2011

Between 2003 and 2011, the age-standardised DALY rates of all linked diseases attributable
to physical inactivity decreased except for dementia, which was 1.5 times as high in 2011 as
in 2003 (Figure 5.3). This is consistent with the large increases observed in overall dementia
burden between 2011 and 2003 that were reported in the ABDS 2011, which was mainly due
to an increase in deaths coded to dementia between these years (AIHW 2016d).
The greatest decrease in attributable burden was seen in coronary heart disease, which
decreased from 5.7 per 1,000 persons in 2003 to 3.2 in 2011.
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Note: Rates were age standardised to the 2001 Australian Standard Population, and are expressed per 1,000 persons.
Source: AIHW analysis of burden of disease database, 2011.

Figure 5.3: Age-standardised attributable DALY rate per 1,000 persons for diseases linked
to physical inactivity, 2003 and 2011
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6

Scenario modelling

This chapter presents the outcomes of scenario modelling used to assess the impact of
physical inactivity on potential disease burden in the year 2020. The scenarios used to
compare potential attributable burden in 2020 were as described here:
•

Trend rate scenario: the estimated attributable burden in future years if the prevalence
rate of physical inactivity continues at its current trend, based on estimates in the 2001,
2004–05, 2007–08, 2011–12 and 2014–15 ABS National Health Surveys.

•

Stable rate scenario: the estimated attributable burden in future years if the prevalence
rate of physical inactivity remained the same as in the year 2011 (as estimated in the
ABDS 2011).

•

Targeted daily activity scenario: the estimated attributable burden in the year 2020, if
everyone in the population ‘at risk’ increased the time spent doing moderate activity,
such as going for a brisk walk. Those ‘at risk’ include people who fall in the sedentary,
low and moderate activity categories (89% of the population). Three amounts of time
spent undertaking extra physical activity were analysed:
-

15 minutes of moderate activity, 5 days per week

-

30 minutes of moderate activity, 5 days per week

-

60 minutes of moderate activity, 5 days per week.

Determining associations between chronic diseases and associated disease burden in the
future is complex. Hence, it was assumed for linked disease burden estimates in the
scenario modelling analysis that disease prevalence rates from the ABDS 2011 would
remain the same to 2020, with increases due to population growth and ageing alone. While
this assumption is simplistic, it provides a consistent baseline for each scenario in order to
estimate the difference in physical inactivity attributable burden between the scenarios.
As there is limited information to determine trends in occupational activity and activity due to
household chores in Australia, this was also assumed to be the same in 2020. Therefore,
variations in physical inactivity in the scenario modelling chapter are due to differences in
leisure activity and active transportations only, even though total activity levels include
activity from all domains.
Further detail on the methods used in the scenario modelling analysis are in Appendix A.
Box 6.1: An example—how does increasing physical activity reduce the risk of
linked disease?
In the previous example (see Box 2.3), Sally’s total activity MET score was estimated to be
510. This was achieved by doing a brisk 30-minute walk once per week, as well as doing,
on average, 2 hours of household chores per week. A MET score of 510 for the week puts
Sally in the sedentary category.
If Sally increased her physical activity, by going for an extra 15-minute brisk walk in her
lunch time each day during the working week, this would add an extra 375 METs to her total
activity levels (5.0 MET intensity score x [15 minutes x 5]).
This extra activity would give Sally a total MET score of 885. Now she would be considered
to be in the low activity category, and her risk of developing diseases linked to physical
inactivity would have reduced by between 25%–61%. The greatest health benefits are
experienced when a person goes from being sedentary to being active most days of the
week.
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6.1 Predicted prevalence of physical activity levels
in 2020
The proportion of Australians estimated to be in each physical activity category in 2020 under
each scenario is shown in Table 6.1. Note that, under the Stable rate scenario, the estimated
attributable burden (DALY number) will be higher in 2020 than in 2011 as the population is
estimated to be larger for the year 2020.
If current trends in prevalence of physical inactivity continued (Trend rate scenario in
Table 6.1), 31% of the population is expected to be in the sedentary activity category, 49%
in the low activity category, 9% in the moderate activity category and 11% in the high activity
category. This is very similar to the proportions estimated under the Stable rate scenario
(if physical inactivity levels were maintained at 2011 levels).
If everyone in the population ‘at risk’ of additional disease due to physical inactivity
(those with sedentary, low and moderate physical inactivity levels) did an extra 15 minutes
of moderate exercise (for example, a brisk walk) 5 days per week, the proportion of the
population expected to be in the sedentary category in 2020 would reduce by half, to 15%
(compared with the scenario if current trends continued), with many moving into the low
activity category.
If everyone in the population at risk did an extra 30 minutes of exercise 5 days per week,
around three-quarters of the population would be expected to be in the low activity category
in 2020, with 12% in each of the moderate and high activity categories. An extra 60 minutes
of exercise 5 days per week would result in a more notable shift from people in the low to
moderate activity category (with 70% expected to be in the low activity category and 17%
in the moderate activity category in 2020).
Table 6.1: Comparison of the proportion in each activity category, under the Stable rate and
Targeted activity scenarios, compared with the Trend rate scenario, 2020
% difference between 2020 Trend rate
scenario(a)

Estimated prevalence 2020 (%)
Targeted activity

Targeted activity

(5 days/week)

(5 days/week)

Trend
rate

Stable
rate

15 mins

30 mins

60 mins

Stable
rate

15 mins

30 mins

60 mins

Sedentary

31.0

31.4

14.7

0.0

0.0

1.3

–52.6

–100.0

–100.0

Low

49.1

49.0

63.7

76.1

70.2

–0.2

29.7

55.0

43.0

9.0

8.6

10.0

12.0

16.8

–4.4

11.1

33.3

86.7

11.0

10.9

11.5

12.0

13.0

–0.9

4.5

9.1

18.2

Moderate
High

(a) The estimated proportion of the population in each physical activity category in the year 2020 if the prevalence rate of trends in physical
activity continues as observed in self-reported physical activity measures from the 2001, 2004–05, 2007–08, 2011–12 and 2014–15 ABS
National Health Surveys.

The same physical activity distribution patterns as described earlier in this section were
evident in both men and women for each scenario (Appendix Table C1). There were,
however, some differences by age (Table 6.2).

Changes in physical activity in adults aged 20–39
By the year 2020, if physical activity rates remain the same as in 2011 (Stable rate scenario),
the proportion of sedentary adults aged 20–39 is expected to increase by 3.7%, compared
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with the scenario if current trends continued (Trend rate scenario) (Table 6.2). The proportion
is expected to stay relatively similar between current trends continuing in 2020 and rates in
2011 for those who have low activity levels, but is estimated to decrease by 7.4% for
moderate levels of activity in 2020 if rates remained the same as in 2011. This shows that
physical activity levels are expected to improve slightly among younger adults based on
current trends.
In 2020, if adults then aged 20–39 did an extra 15 minutes of activity a day, 5 days per week
(Targeted activity scenario), it is estimated that the proportion who were sedentary would
reduce by 50%, that the proportion with low levels of activity would increase by 24%, and that
the proportion with moderate activity levels would increase by 13%.
Increasing this level of activity to an extra 30 minutes a day in 2020 would, compared with
continuing trends, eliminate the proportion of people in this age group considered sedentary,
increase the proportion with low activity levels by 45% and increase the proportion with
moderate activity levels by 35%.
If the amount of activity is increased to an extra 60 minutes a day in 2020—the proportion of
adults in this age group with moderate and high levels of activity would increase.

Changes in physical activity in adults aged 40–59
For adults aged 40–59, the proportion who are sedentary and who have low and moderate
activity levels is expected to stay relatively similar between current trends continuing to 2020
compared with rates in 2011. This shows that physical activity levels in this age group are not
improving over time.
In 2020, if adults then aged 40–59 did an extra 15 minutes of activity a day, 5 days per week,
it is estimated that the proportion who were sedentary would reduce by 45%, that the
proportion with low activity levels would increase by 25%, and that the proportion with
moderate activity levels would increase by 6.1%.
Increasing this to an extra 30 minutes of activity a day in 2020 would, compared with
continuing trends, eliminate the proportion of people in this age group considered sedentary,
increase the proportion with low activity levels by 54%, and increase the proportion with
moderate activity levels by 26%.
If the amount of activity is increased to an extra 60 minutes a day in 2020, the proportion of
adults in this age group with moderate activity levels would increase by 65%, and by 21% for
those with high levels of activity.

Changes in physical activity in adults aged 60+
Physical activity levels in those aged 60 and over are not expected to improve in future
years; the proportions in each physical activity category are expected to stay relatively similar
between current trends continuing to 2020 compared with rates in 2011.
In 2020, if adults then aged 60 and over did an extra 15 minutes of activity a day, 5 days per
week, it is estimated that the proportion who were sedentary would reduce by 63%, that the
proportion with low activity levels would increase by 46% and that the proportion with
moderate activity levels would increase by 26%.
Increasing this to an extra 30 minutes of activity a day in 2020 would, compared with
continuing trends, eliminate the proportion of people in this age group considered sedentary,
increase the proportion with low activity levels by 72%, and increase the proportion with
moderate activity levels by 49%. If this amount of activity is increased to an extra 60 minutes
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a day in 2020, the proportion of adults in this age group with moderate and high levels of
activity would increase.
Table 6.2: Comparison of the proportion in each activity category, under the Stable rate and
Targeted activity scenarios, compared with the Trend rate scenario, by broad age group, 2020
% difference between 2020 Trend rate
scenario

Estimated prevalence 2020 (%)

Age group
(years)/
Activity
group

Targeted activity

Targeted activity(b)

(5 days/week)

(5 days/week)

Trend
rate

Stable
rate

15 mins

30 mins

60 mins

Stable
rate(a)

15 mins

30 mins

60 mins

Sedentary

27.0

28.0

13.6

0.0

0.0

3.7

–49.6

–100.0

–100.0

Low

50.3

50.3

62.1

73.0

66.0

0.0

23.5

45.1

31.2

9.4

8.7

10.6

12.7

19.0

–7.4

12.8

35.1

102.1

13.3

13.0

13.7

14.3

15.0

–2.3

3.0

7.5

12.8

Sedentary

29.3

29.7

16.0

0.0

0.0

1.4

–45.4

–100.0

–100.0

Low

47.8

47.7

59.9

73.5

68.2

–0.2

25.3

53.8

42.7

9.8

9.7

10.4

12.3

16.2

–1.0

6.1

25.5

65.3

13.0

12.9

13.8

14.2

15.7

–0.8

6.2

9.2

20.8

Sedentary

39.2

39.1

14.7

0.0

0.0

–0.3

–62.5

–100.0

–100.0

Low

49.0

49.0

71.7

84.4

79.5

0.0

46.3

72.2

62.2

Moderate

7.0

6.9

8.8

10.4

14.4

–1.4

25.7

48.6

105.7

High

4.8

4.9

4.9

5.2

6.1

2.1

2.1

8.3

27.1

20–39

Moderate
High
40–59

Moderate
High
60+

(a) Refers to the per cent difference between future prevalence of the population within each activity category if, in 2020, the proportion of people
in each activity category was the same as in 2011—Stable rate scenario compared with the expected prevalence under current trends Trend
rate scenario.
(b) Refers to the per cent difference between future prevalence of the population within each activity category if, in 2020, everyone at risk had
undertaken moderate exercise 5 days per week, in addition to their current activity levels, by 15 minutes, 30 minutes and 60 minutes
compared with the expected prevalence under current trends Trend rate scenario.

6.2 Physical inactivity burden in 2020
In this scenario modelling analysis, the difference between the scenarios is the difference in
the projected prevalence of each physical activity category in 2020. It is important to note
that the trends over time in this report rely on changes in leisure physical activity only. See
Chapter 2 and Appendix A for a detailed description of the methods used to calculate
disease risk.
Table 6.3 shows the estimated burden due to physical inactivity in 2020 under each of the
hypothetical scenarios.
If the level of physical activity in the population remained the same in 2020 as it was in 2011
(Stable rate scenario), the disease burden due to physical inactivity remains relatively similar
compared with if current trends continued (Trend rate scenario). Overall, this shows that
there has been little improvement in physical activity in Australia required to reduce the
additional risk of associated disease burden.
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If everyone in the population ‘at risk’ did an extra 15 minutes of moderate activity 5 days per
week, 13.0% of the potential disease burden due to physical inactivity could be avoided in
2020 compared with what would be the case if current trends continued. Females showed
the greatest improvement in this scenario, with 24.0% of the burden due to physical inactivity
potentially avoided in 2020. By comparison, for males, 1.6% of the burden due to physical
inactivity could be avoided under this scenario. This is likely to be due to differences in the
distribution of people in each activity category by sex. For example, in females, it is likely
there is a greater proportion who need only a small increase in activity to move from the
sedentary to low activity category.
If physical activity increased by an extra 30 minutes, 5 days per week, 26% of future disease
burden could be avoided (23% for males and 28% for females). If the amount of extra activity
increased to 60 minutes, only a further 2% of future disease burden could be avoided.
Therefore, substantial health benefits would follow if females aimed to undertake an extra
15 minutes—and men an extra 30 minutes—of moderate exercise (5 days per week), with
only marginal improvements beyond these activity levels.
Table 6.3: Comparison of projected burden due to physical inactivity in 2020
Attributable DALY under scenarios in 2020

% of attributable DALY avoided under
scenarios in 2020

Targeted activity

Targeted activity(b)

(5 days/week)

(5 days/week)

Trend
rate

Stable
rate

15 mins

30 mins

60 mins

Stable
rate(a)

15 mins

30 mins

60 mins

Males

71,685

71,216

70,568

55,048

52,954

0.7

1.6

23.2

26.1

Females

78,300

76,980

59,200

56,548

55,485

1.7

24.4

27.8

29.1

Persons

149,986

148,196

129,768

111,597

108,440

1.2

13.5

25.6

27.7

(a)

% of attributable DALY avoided refers to the per cent difference between future attributable burden for each sex if, in 2020, the
proportion of people in each activity category was the same as in 2011—Stable rate scenario compared with the expected attributable
burden under current trends Trend rate scenario.

(b) % of attributable DALY avoided refers to the per cent difference between future attributable burden for each sex if, in 2020, everyone had
undertaken moderate exercise 5 days per week, in addition to their current activity levels, by 15 minutes, 30 minutes and 60 minutes
compared with the expected attributable burden under current trends Trend rate scenario.
Source: AIHW analysis of burden of disease database, 2011.

6.3 Scenario differences in 2020 by age
The estimated burden due to physical inactivity in 2020 varied by age under the different
scenarios (Figure 6.1). The attributable burden in 2020 increased with increasing age up to
age 84 under all scenarios, with the greatest amount of burden due to physical inactivity in
people aged 65–84. A comparison of the Stable rate and Trend rate scenarios suggests that
the burden due to physical inactivity is decreasing (improving) in those aged 55–64 and
increasing (getting worse) in those aged 65 and over.
In terms of the absolute number of DALY avoided, the largest gains could be made in
increasing physical activity in ages 65 and over. The largest DALY difference was in ages
65–74, where 6,920 DALY could be avoided in 2020 if those at risk did an extra 15 minutes a
day of moderate activity, 5 days per week (11,240 and 12,012 DALY avoided if this increases
to 30 and 60 minutes, respectively), compared with what would be the case if current trends
continued (Trend rate scenario).
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Attributable DALY in 2020
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Source: AIHW analysis of burden of disease database, 2011.

Figure 6.1: Burden (DALY) due to physical inactivity by age, under the Trend rate,
Stable rate and Targeted activity scenarios, 2020

In terms of the relative proportion of DALY avoided within each age group, this analysis
suggests that the largest gains could be made in those aged 65–74, where 19% of potential
disease burden due to physical inactivity could be avoided in 2020 if those ‘at risk’ did an
extra 15 minutes of moderate activity, 5 days per week, compared with if current trends
continued (Trend rate scenario) (Figure 6.2). If those at risk did an extra 30 minutes of
moderate activity, 5 days per week, around 30% of potential disease burden due to physical
inactivity could be avoided in those aged 35–74. The additional disease burden that could be
avoided by increasing activity from 30 to 60 minutes, 5 days per week, is minimal across all
age groups; however, it was greatest for the younger age groups.
Per cent of DALY avoided in 2020
50
40

Targeted activity scenario (15 mins)
Targeted activity scenario (30 mins)
Targeted activity scenario (60 mins)

30
20
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Source: AIHW analysis of burden of disease database, 2011.

Figure 6.2: Burden (DALY) due to physical inactivity that could be avoided under the
Targeted activity scenarios (extra 15, 30 and 60 minutes of brisk walking), by age, 2020
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Discussion

This report describes the impact of physical inactivity on the disease burden in Australia in
2011. It updates and extends the estimates reported in the ABDS 2011 by including:
•

revised linked diseases that have a causal association with physical inactivity, and
updated relative risks based on the latest evidence

•

an extended definition of physical activity to include activity from work and household
chores (as well as leisure and transport)

•

estimates by socioeconomic group.

In total, 7 linked diseases were included in this study: breast cancer, bowel cancer, coronary
heart disease, dementia, diabetes, uterine cancer, and stroke. Dementia and uterine cancer
were not included in the ABDS 2011 or the GBD 2015 study.
Results from scenario modelling are also presented, which estimate the impact that
increases in physical activity may have on future disease burden in the Australian population.

7.1 Major findings
Physical inactivity was responsible for 2.6% of the total burden of disease and injuries in
Australia in 2011, equivalent to 116,676 DALY (Table 3.2). This is less than that reported in
the ABDS 2011 (5.0%; 224,198 DALY). This difference is largely due to smaller relative risks
applied for five of the linked disease outcomes, based on the latest evidence from a larger
meta-analysis from the GBD 2015.
Including measures of occupational activity and activity due to household chores in
measuring total MET scores in this study accounted for about 10% of the difference in
reported attributable burden due to physical inactivity between this study and the ABDS
2011. This suggests that the majority of physical activity in the Australian population is
obtained through leisure time or active transportation.
The relative burden due to physical inactivity was larger in females (2.7% of all disease
burden) than in males (2.5%), with almost three-quarters (74.0%) of the physical inactivity
burden being fatal.
Almost two-thirds (65%) of the burden due to physical inactivity was in people aged 65 and
over. Coronary heart disease accounted for about one-third (34%) of the total attributable
physical inactivity burden (39,262 DALY). This was followed by dementia (18%), diabetes
(16%), bowel cancer (13%) and stroke (12%).
About 19% of the total diabetes burden was due to physical inactivity. For each remaining
linked disease, 10%–16% of the linked disease burden was attributable to physical inactivity:
bowel and uterine cancer (16% each), dementia (14%), coronary heart disease and breast
cancer (11% each) and stroke (10%).
Large inequalities were found across socioeconomic groups, with the lowest socioeconomic
group experiencing a rate of burden due to physical inactivity that was 1.7 times that of the
highest socioeconomic group. Most diseases showed decreasing burden due to physical
inactivity with increasing socioeconomic group, except for dementia and breast cancer. The
strongest gradient was seen in diabetes (Q1:Q5 rate ratio of 2.8).
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The burden due to physical inactivity was slightly lower in 2011 than in 2003 (2003:2011 rate
ratio:0.9). This shows that burden due to physical inactivity overall has decreased only
slightly over time.
When combined, the joint effect of physical inactivity and overweight and obesity were
responsible for 9% of the disease burden in Australia in 2011.

7.2 Potential to reduce disease burden
Physical activity is beneficial in preventing disease, as well as in reducing disease severity
for some conditions, and in improving recovery from adverse outcomes or treatments
(Pedersen & Saltin 2015). Physical activity has a positive impact on the physiological
functioning, psychological wellbeing and/or recovery of patients with early-stage and
advanced cancer, cardiovascular disease, chronic obstructive pulmonary disease, diabetes,
various musculoskeletal disorders (Bennell et al. 2014; Fransen et al. 2015), multiple
sclerosis (Kjolhede et al. 2012) and Parkinson’s disease (Lauzé et al. 2016). There is also
evidence that increased physical fitness is associated with decreased depressive symptoms
in those with depression (Sui et al. 2009).
The analysis in this report suggests that notable reductions in disease burden could be
achieved with small increases in physical activity in the population at risk.
If those ‘at risk’ (which was 89% of the Australian population in 2011) did an extra 15 minutes
of moderate exercise (such as brisk walking) 5 days each week, 13% of the potential future
disease burden due to physical inactivity burden could be avoided (equivalent to 20,218
DALY avoided). An extra 30 minutes of moderate exercise 5 days each week could result in
26% of future disease burden avoided (38,289 DALY avoided); this increases to 28% if an
extra 60 minutes of moderate exercise is done (41,546 DALY avoided).
For females, around one-quarter (24%) of future disease burden due to physical inactivity
could potentially be avoided if those at risk added a 15-minute brisk walk, 5 days each week
to their current activity levels. Males needed to do an extra 30 minutes of exercise 5 days
each week for an equivalent level of future disease burden to be avoided. Therefore,
substantial health benefits would follow if women aimed to undertake an extra 15 minutes of
daily exercise (5 days per week), and men an extra 30 minutes of daily exercise (5 days per
week).
As this study modelled only physical inactivity associated with increased risk of disease
incidence and mortality, the full extent to which physical activity contributes to disease
burden through decreasing disease severity, and improving disease management, is not
known.

7.3 Strengths
This study enhances the analyses undertaken in the ABDS 2011. It is the first study to
quantify disease burden in Australia due to physical inactivity in all activity domains (leisure,
transport, occupational and household chores) in adults aged 20 and over, and to
disaggregate by socioeconomic group. It is also the first study to report the combined
contribution of physical inactivity and overweight and obesity to disease burden in Australia.
The analysis in this report indicates that the physical inactivity attributable burden is
overestimated by about 11.0% in men and 8.5% in women if occupational activity and
household chores are excluded in the exposure definition. Therefore, the ABDS 2011 would
have overestimated the attributable burden by excluding these activity types.
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The analysis also highlights that the majority of physical activity is acquired through leisure
and active transportation. This indicates that these activity domains are critical areas for
targeted interventions aimed at increasing physical activity in the population.
The estimates of attributable burden due to physical inactivity reported in this study rely on
the best available evidence from recent studies and meta-analyses relevant to the Australian
population. This study included an additional 2 diseases—dementia and uterine cancer, each
having suitable levels of evidence of a causal association with physical inactivity according to
the World Cancer Fund criteria for causal associations used in this study. These were not
estimated in the GBD 2015 or the ABDS 2011.
This study relied on the underlying disease burden data from the ABDS 2011, and the quality
of these estimates was high for most diseases. Fatal burden estimates for all diseases are
considered to be of high quality; however, there were some variations in the quality of
non-fatal estimates by disease, which ranged from medium to high quality. For more
information on the quality of the disease burden estimates in the ABDS 2011, see Australian
Burden of Disease Study 2011: methods and supplementary material (AIHW 2016b).
This study illustrates the use of burden of disease data to undertake scenario modelling in
looking at how changes in the population’s physical activity levels affect disease burden. The
results of the scenario analyses not only highlighted the potential benefits (at the population
level) of reducing physical inactivity in preventing or delaying associated chronic diseases,
but also demonstrated that large health benefits could be achieved with relatively small
increases in daily exercise.

7.4 Limitations
National physical activity data
Due to data limitations, trends in physical activity could be estimated only for selected
domains included in the study. Trends could be estimated only for leisure activity (walking,
moderate and vigorous activity) and transport-related activity. Estimates for occupational
activity and selected leisure activities were based on specific questions in the National
Nutrition and Physical Activity Survey, as part of the AHS 2011–12. As these questions were
not included in previous National Health Surveys, trends over time could not be estimated.
However, it is not expected that excluding these domains would have had a great impact on
the trend estimates, as the majority of physical activity was due to leisure and
transport-related activity.
Self-reported data on the time spent per week on physical activity were used to estimate
exposure. Self-reported data are not as reliable as objectively measured data, and therefore
may not provide an accurate representation of an individual’s level of physical activity. A
study by Garriquet et al. (2015) found that the proportion of people meeting physical activity
levels specified in the Canadian Physical Activity Guidelines was 90% when using the
International Physical Activity Questionnaire, compared with 70% when based on all
accelerometer data. However, self-reported physical activity data were chosen for use in this
report as these were readily available at a population level for the years investigated.

Method for combining risk factors
The joint effect calculation is standard methodology in burden of disease analyses to account
for multiple risk factors on the same causal pathways. At present, most risk factors in burden
of disease analyses are presented individually, with the joint effect estimate calculated only
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for all risk factors combined and all dietary risks combined in the ABDS 2011, and for other
selected risk factors in the GBD. In the absence of a risk estimate specific for the combined
impact of physical inactivity and overweight and obesity and disease development—as well
as its applicability to estimating attributable burden—the standard joint effect formula was
used. Further work is required to develop a more robust method to accurately account for the
interactions between two or more specific risk factors. The ability to accurately quantify the
combined contribution of physical inactivity, diet and overweight and obesity is necessary to
determine the overall impact of these leading risks on disease burden in Australia.

Global burden of disease methods
This study adopted global burden of disease methods to estimate the disease burden due to
physical inactivity, which has some known limitations.
Firstly, it categorises population physical activity levels into four groups (sedentary, low,
moderate and high) estimated from the total MET scores from leisure, travel, occupational
and household related activity combined in the year for which disease burden is measured.
The MET score ranges were based on global activity MET scores which may not be realistic
for everyone to achieve in Australia, due to the relatively low levels of occupational physical
activity in Australia compared with that in other countries. As well, this method does not take
into account an individual’s previous activity levels or the magnitude of changes in activity
over time (such as moving from moderate activity levels to sedentary over a certain period of
time).
Secondly, a uniform distribution for increased risk of disease is assumed within each of the
four categories of physical inactivity levels. However, there is evidence to suggest that
associated risk of disease is on more of a continuum, decreasing with increases in physical
activity. Methods would be improved if this risk factor was treated as a continuous risk, as
opposed to a categorical risk. The results of this study do, however, indicate that substantial
health benefits from physical activity could be achieved through small increases in moderate
activity—particularly for people who are considered sedentary.

Linked diseases
In this study, 7 diseases were included as outcomes of physical inactivity. At the time of the
study, these were considered to have a ‘convincing’ or ‘probable’ level of evidence
supporting a causal association, according to criteria set by the World Cancer Research
Fund. By comparison, overweight and obesity was found to be linked to 22 diseases using
the same level of evidence criteria. The increased number of studies, and study quality in
overweight and obesity research, contributed to some of these diseases being included in
the analysis of burden due to overweight and obesity, but not for physical inactivity. With
increasing evidence, diseases associated with overweight and obesity may be included as
diseases linked to physical inactivity in the future.
Furthermore, the study did not quantify the amount of physical activity that is reduced due to
specific chronic diseases that restrict people’s ability to exercise. This would be a beneficial
analysis to determine the spectrum of disease affecting physical inactivity levels, and how
this has an impact on disease burden.

7.5 Future directions
As part of the ABDS 2011, the Australian Institute of Health and Welfare (AIHW) has
developed a system that will allow estimates of disease burden in Australia to be updated,
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and remain 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
physical inactivity and linked diseases, and as physical inactivity in the population changes
over time.
Sedentary behaviour (such as viewing television or sitting for prolonged periods) could be
explored as a risk factor in the future, but its relationship with physical activity is not
completely understood. Some studies suggest excessive periods of sedentary behaviour
increases the risk of cardiovascular disease, cancer and type 2 diabetes—independent of the
individual’s level of physical activity, while findings for other meta-analyses provide evidence
that the impact of sedentary behaviours can be reduced through increased moderate and
vigorous activity (Biswas et al. 2015; Ekelund et al. 2016; Schmid & Leitzmann 2014).
Further evidence in this area would be required before it is used in burden of disease
analyses.
Physical inactivity is also prevalent among Aboriginal and Torres Strait Islander people. In
2012–13, 62% of Indigenous adults in non-remote areas did not undertake sufficient levels of
physical activity in the last week according to Australian Physical Activity Guidelines (AIHW
2015). Estimates reported from the ABDS 2011 indicated that Indigenous Australians had
rates of attributable burden due to physical inactivity at 3.3 times the rate of non-Indigenous
Australians in 2011 (AIHW 2016c). An analysis of the impact of physical inactivity in the
Indigenous population would be an important area of work to progress in future burden of
disease studies. This could use available data from the ABDS 2011 database, and
Indigenous-specific physical activity levels from ABS Indigenous health survey data, and
apply relative risks used in this report.
Age-period-cohort analyses could not be done in this study due to the lack of longitudinal
Australian burden of disease data. In a recent international study, Leijon et. al (2015)
examined the age and birth cohort trends in a 24-year follow-up study of regular exercise
among Swedish adults. The authors suggested that although physical activity declined with
age, in men this varied, depending on the decade of birth. Physical activity increased for
those in the earliest generations (born between 1920 and 1930), but decreased for those in
the later generations (born between 1960 and 1970). Furthermore, findings from the National
FINRISK Study, a large Finnish longitudinal health survey, showed prevalence of physical
activity was higher in the oldest cohorts (those born between 1910 and 1930) compared with
the youngest cohorts (those born between 1940 and 1970). There were also notable
changes in the source of physical activity across birth cohorts. The proportion of leisure time
activity increased, and occupational and transport related activity decreased, in the older
cohorts (born between 1910 and 1930) more so than for the younger cohorts (born between
1940 and 1970). Age-period-cohort analyses of physical activity and associated disease
burden would be valuable to explore with longitudinal data and comparable physical activity
data from successive National Health Surveys in Australia in the future.
This report does not include the economic cost of physical inactivity burden on the Australian
health-care system. It has been estimated that the total cost of physical inactivity in Australia
in 2013 was $805 million (Ding et al. 2016). About 80% of this cost was made up of direct
costs, with the remaining due to productivity losses. This study by Ding et al. (2016) did not
include the burden due to physical inactivity from the additional linked diseases in this study
(dementia and uterine cancer). Further analyses linking disease burden to health expenditure
would provide further insight into the impact of physical inactivity on the Australian
health-care system.
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7.6 Conclusion
This study provides details of the impact of physical inactivity on disease burden in the
Australian population and highlights that small increases in daily exercise can have
substantial benefits in reducing associated chronic disease burden. It also points out that
health inequalities exist in disease burden due to physical inactivity, with lower
socioeconomic groups experiencing larger rates of attributable burden. Results from this
study suggest that prevention and intervention efforts may best be focused on sustained
increases in physical activity in the population by as little as 15 minutes each day, to avoid
disease burden from physical inactivity.
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Appendix A: Detailed methods
Diseases with a strong causal association with physical inactivity (‘linked diseases’) were
included in the study after review of the literature. The quantified associated extra risk for
each linked disease—known as relative risks—were selected in this process. The degree of
additional risk was combined with categorical physical activity prevalence data to determine
the proportion of each disease due to physical inactivity. These proportions were then
combined with disease burden estimates from the ABDS 2011 to quantify the disease burden
due to physical inactivity in the population.

Selection of linked diseases
Linked diseases were included in the analysis if there was evidence of an association based
on high-quality epidemiological studies—preferably from a meta-analysis or prospective
studies. Evidence was rated based on the World Cancer Research Fund criteria to judge the
level of association, and only included if there was a convincing or probable level of evidence
for an association with physical inactivity. An insufficient level of evidence included linked
diseases where there were inconsistent findings from studies, or where reverse causality
presented an issue.
Linked disease was categorised as convincing or probable based on the robustness and
volume of studies showing 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 classifying as probable evidence was that a meta-analysis had not been
conducted, or only a few high-quality studies were available from which to select.
The diseases included in the analysis also had to have burden estimated, or burden that
could be estimated appropriately from the ABDS 2011.
Each relative risk was applied to both fatal and non-fatal burden. See Appendix B for a
detailed description of the selection of linked diseases.

Linked diseases and associated risk factors not included in analysis
There are several conditions associated with physical inactivity that were not included in this
report either because the study’s selection criteria were not met or because attributable
burden could not be quantified (as they were not captured as a disease in the ABDS 2011).
Conditions that were excluded as they were not captured as a disease in the ABDS 2011
include heart failure, metabolic syndrome, obesity, osteoporosis and sarcopenia. 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 this combined effect experienced in
metabolic syndrome. Overweight and obesity was also estimated separately as a risk factor
in the ABDS 2011.
Heart failure is a recognised cardiovascular outcome that increases in risk with decreases in
physical activity levels. Heart failure burden was not estimated in the ABDS 2011, but was
included in the burden estimates of numerous cardiovascular diseases. Therefore, it was not
possible to individually calculate heart failure burden due to physical inactivity. Heart failure,
however, is captured in the burden estimates for coronary heart disease and stroke.
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Depression was identified in the literature as having some association with physical inactivity,
but the evidence for causal association was limited due to inconsistent methodologies and
definitions. Two prospective cohort studies provided evidence of an association between
depression and physical inactivity. Both studies were only within the female population, and
in one study the outcome comprised depressive symptoms as opposed to medically
diagnosed depression. Reduced depressive symptoms and other mental health outcomes
due to increased physical activity levels were also commonly observed, but this does not
indicate the required level of evidence to demonstrate causality, a requirement for inclusion
in this study.
Various musculoskeletal conditions (osteoarthritis, osteoporosis and low back pain) were
examined for inclusion in the report; however, these did not meet the criteria for inclusion as
there was not enough evidence suggesting a causal relationship. As mentioned,
osteoporosis was also not a disease in the ABDS 2011 (but was included as a risk factor—
low bone mineral density), and therefore could not be included as a disease outcome to
measure attributable burden. Evidence was also conflicting for back pain and osteoarthritis,
as physical activity can be beneficial, as well as detrimental, depending on the frequency and
type of activity undertaken.

Population exposure: prevalence of physical activity in each level
Population exposure to the risk factor—which in this report is physical inactivity—was treated
as a categorical variable. The categories describe the range of total activity per week, as
measured by the total MET. This measure encompasses the rate of energy expenditure, with
1 Met equivalent to 1 kcal/kg/hour, which is about the energy expended sitting. The higher
the MET, the greater the energy expended. The calculation of METs requires the input of:
•

time spent undertaking the activity in 1 week (T)

•

intensity score for that specific activity (I).

The total MET for each activity is calculated as:
MET = T x I

In this study, the total MET score describes the total rate of energy expended across four
activity domains: leisure, transportation, occupational, and household. The categories
included:
•

Sedentary: fewer than 600 METs per week.

•

Low levels of activity: 600–3,999 METs per week.

•

Moderate levels of activity: 4,000–7,999 METs per week.

•

High levels of activity: 8,000 METs and over per week.

These categories align with relative risks provided by the GBD 2015 and these categories
were used in the ABDS 2011.
The National Nutrition and Physical Activity Survey (as part of the AHS 2011–12) was used
to obtain the inputs required to calculate METs for leisure, occupational and transport
activity. The number of self-reported minutes spent in each activity per week was multiplied
by the intensity scores as provided by the AHS to calculate the total MET for each individual
in the survey. The intensity factor for each activity level are shown in Table A1.
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Table A1: Intensity factors used to calculate METs
Physical activity domain

Intensity factor

Leisure
Walking for fitness, recreation or sport for at least 10 mins

3.5

Walking for transport for at least 10 mins

3.5

Strength and toning

3.0
(a)

Moderate physical activity

5.0

Vigorous gardening

5.0
(b)

Vigorous physical activity

7.5

Transport
Walking for transport for at least 10 mins

3.5

Occupational
Work involves mostly walking

3.5

Work involves mostly heavy labour

5.5

Household chores

3.0

(a)

Moderate intensity physical activity/exercise was defined as activities that caused a
moderate increase in the heart rate or breathing of the respondent.

(b)

Vigorous intensity physical activity/exercise was defined as activities that caused a large
increase in the respondent’s heart rate or breathing.

The AHS 2011–12 does not provide information on the time spent and the intensity of activity
due to household chores, so this was obtained from alternative data sources. The time taken
on specific household chores was obtained from the ABS Time Use Survey 2006. This
survey provides detailed information on daily activity patterns of people in Australia and the
time allocated to different activities. The time spent undertaking household chores (excluding
meal and drink preparation) by sex in 10-year age groups was extracted, and multiplied by
the conservative intensity of 3.0. The calculated METs by age and sex were added to the
calculated METs from remaining domains to provide the total MET.
Age- and sex-specific data for the proportion of people within each activity category, once the
METs from each domain were summed, was extracted in the finest possible increments. The
level of granularity was limited to keep the relative standard error to 25% or less, where
possible.

Theoretical minimum risk exposure distribution
The TMRED for the risk factor ‘physical inactivity’ was 8,000 METs per week across all
domains (leisure, transport, occupational, and household chores)—defined as the
high-activity category in this study. Anyone achieving this level is not considered to be at risk
of disease associated with physical inactivity.

Calculation of 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 1.3).
The calculation of PAFs requires the input of:
•

effect size, or the relative risk (RR), of the risk factor on the outcome of interest

•

prevalence of exposure in the population (P).
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The PAF is calculated as:
PAF =

𝑃𝑃(𝑅𝑅𝑅𝑅 − 1)
𝑃𝑃(𝑅𝑅𝑅𝑅 − 1) + 1

The burden attributable to physical inactivity 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:

where:

AB = 𝑃𝑃𝑃𝑃𝑃𝑃 × 𝐶𝐶

C is the total burden (DALY) of a specific outcome (for example, stroke).
For detailed information about the most recent ABDS, 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 2016d) and Australian Burden of
Disease Study: methods and supplementary material (AIHW 2016b).

Estimating the joint effect
Attributable burden due to physical inactivity and overweight and obesity was estimated by
calculating the joint effect.
The PAFs for overweight and obesity were derived from analysis of estimates produced in a
recent AIHW study (AIHW 2017a). This study identified 22 linked diseases associated with
overweight and obesity, including 7 linked diseases, which this study identified as having
sufficient evidence of a casual association with physical inactivity.
The PAF for the joint effect is calculated as:

where:

PAF = 1 − �(1 – 𝑃𝑃𝑃𝑃𝑃𝑃r)

PAF is the population attributable fraction of burden attributable to a disease from the
risk factors combined
PAFr is the population attributable fraction for risk factor ‘r’ and linked disease
the product Π runs over all risk factors within the cluster.
This formula has been used in several other burden of disease studies. Desirably, it caps the
estimated combined attributable burden, therefore avoiding the possibility of the proportion’s
exceeding the total disease burden.

Socioeconomic group analysis
Analysis by socioeconomic group was based on the burden estimates by this disaggregation
from the ABDS 2011, and the prevalence of physical activity in each level by 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. Note that this disadvantage
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refers to the statistical area’s disadvantage and not the individual’s disadvantage, which may
differ.

Scenario modelling
The estimated burden due to physical activity in the year 2020 was calculated for various
hypothetical scenarios. The difference between these scenarios indicates potential burden
that may be avoided, due to population changes in physical activity levels.
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 that aimed to investigate the impact of changes in physical activity levels on
future burden were:
•

Trend scenario: the estimated attributable burden in future years if the prevalence rate of
physical inactivity continues at its current trend based on estimates in the 2001,
2004–05, 2007–08, 2011–12 and 2014–15 ABS National Health Surveys.

•

Stable rate scenario: the estimated attributable burden in future years if the prevalence
rate of physical inactivity remained the same as it is in the year 2011–12 (as estimated in
the ABDS 2011–12). This scenario used the age- and sex-specific rates of physical
activity in each activity category in 2011.

•

Targeted daily activity scenario: the estimated attributable burden in the year 2020 if
everyone in the population ‘at risk’ under current trends increased the time spent doing
moderate activity, such as going for a brisk walk. People who fall in the sedentary, low
and moderate activity categories are considered ‘at risk’. A varying range of times
undertaking extra activity were analysed:
-

15 minutes of moderate activity, 5 days per week

-

30 minutes of moderate activity, 5 days per week

-

60 minutes of moderate activity, 5 days per week.

Physical activity levels and linked disease burden in 2020
Variations in physical inactivity for the year 2020 were based on changes in leisure and
transport activity only. This was due to the limited information on trends in occupational
activity and on activity due to household chores over time in Australia.
For the Trend scenario, the age- and sex-specific proportion of people within each physical
activity category were projected using the linear trends of actual prevalence in Australia as
noted in successive ABS AHSs between 2001–2014.
For the Stable rate scenario, the age- and sex-specific proportion of people within each
physical activity category in 2011 was used and maintained at 2011 levels to 2020. This
provides an indication of the impact of halting current trends in physical activity.
The Targeted daily activity scenario was estimated by adding an extra 75,150 or 300 minutes
of moderate activity to the people ‘at risk’ estimated for the year 2020 under the Trend
scenario. The MET intensity score of 5.0 was used to indicate moderate activity, as
described in Table A1. For these scenarios, it was assumed that the 2011 linked disease
burden rates were the same in 2020, adjusting only for expected changes in population
structure. Due to the complexity of possible associations between diseases, expected future
changes in linked disease burden will need more consideration. This assumption was made
for simplicity in this analysis.
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Appendix B: Selection of relative risks
Physical inactivity is associated with excess mortality and an increased risk of developing a
number of chronic conditions. However, the strength of association and quality of evidence
supporting the level of risk varies for each disease.
Diseases associated with physical inactivity that were selected for this study are referred to
as ‘linked diseases’; they were identified for inclusion in the analysis after review of relevant
literature. For a disease to be included it must have convincing or probable evidence—
according to the World Cancer Research Fund criteria—for a causal association. Convincing
evidence included diseases with a well-known causal relationship or where numerous
high-quality studies applicable to Australia showed a causal relationship, after adjusting for
confounders. A probable level of evidence is where a causal relationship was documented by
high-quality studies, but supporting evidence was not as robust as for those identified as
convincing.
Relative risks measure the strength of association between a risk factor and a linked
disease. Disease risk was calculated in people aged 20 and over for all conditions except
dementia, which was calculated in people aged 65 and over. Risk was categorised by the
amount of physical activity regularly undertaken using the MET groupings in the GBD 2015.
Following review of current evidence, 7 diseases were included in the analysis (Table B1).
The linked diseases are the same as those estimated in the ABDS 2011 and the GBD 2015,
except for dementia and uterine cancer.
Relative risks were obtained from the GBD 2015 except for the additional linked diseases.
Disease risk varied by level of physical activity for most linked diseases. Age-specific relative
risks were available for coronary heart disease and stroke.
Table B1: Relative risks and sources for linked diseases
Relative risk (95% confidence intervals)
Linked
disease

Age
(years)

Relative
risk source

Level of
evidence

Breast cancer

20–100+

1.16 (1.11–1.21)

1.12 (1.08–1.16)

1.07 (1.00–1.18)

GBD 2015

Convincing

Bowel cancer

20–100+

1.29 (1.21–1.38)

1.17 (1.09–1.26)

1.09 (1.05–1.14)

GBD 2015

Convincing

Uterine
cancer*

20–100+

1.20 (1.15–1.25)

1.20 (1.15–1.25)

1.20 (1.15–1.25)

Schmid et
al. 2015

Probable

Coronary
heart disease

20–100+

1.05–1.57
(1.04–1.63)

1.06–1.81
(1.02–1.31)

1.01–1.03
(1.00–1.21)

GBD 2015

Convincing

Stroke

20–100+

1.06–1.67
(1.04–1.99)

1.03–1.26
(1.01–1.51)

1.02–1.18
(1.00–1.53)

GBD 2015

Convincing

Diabetes

20–100+

1.39 (1.30–1.48)

1.19 (1.12–1.26)

1.04 (1.00–1.12)

GBD 2015

Convincing

Dementia*

45–100+

1.14 (1.04–1.32)

1.14 (1.04–1.32)

1.14 (1.04–1.32)

Blondell et
al. 2014

Convincing

<600 METs

600–3,999 METs

4,000–7,999 METs

* Additional linked disease not included in the ABDS 2011.

The possible physiological mechanisms for disease development and selection of relative
risks are now discussed further for each individual disease.
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Cancers
There are numerous biological pathways through which physical activity may reduce cancer
risk. This includes reducing levels of circulating sex hormones, improving insulin sensitivity,
reducing adiposity and states of inflammation, and increasing immune function. The
pathways, and level of association, vary by cancer types. Three cancers were determined to
have sufficient evidence for inclusion in this study: breast, bowel and uterine cancer.
There is strong and convincing evidence supporting physical inactivity as a risk factor for
development of bowel cancer (WCRF/AICR 2007). In a meta-analysis of over 52
case-control and cohort studies, there was a 24% risk reduction overall in the development of
colon cancer in those undertaking the highest levels of recreational physical activity,
compared with the least active group (Wolin et al. 2009).
A recent meta-analysis of 31 studies with over 63,000 breast cancer cases provided
evidence for a 12% risk reduction in the development of breast cancer among those with
high total activity levels compared with the least active group, with stronger associations
found among those who were not overweight or obese, and pre-menopausal women (Wu et
al. 2013). This meta-analysis included physical activity across all domains.
Uterine cancer has only recently been included as an outcome of physical inactivity, due to
increasing evidence of a causal association. The level of evidence for uterine cancer was
rated as ‘probable’, based on recommendations and reviews undertaken by the World
Cancer Research Fund. In a recent systematic review and meta-analysis, which included
nearly 20,000 uterine cancer cases, Schmid et al. 2015 reported a 20% decreased risk in
uterine cancer among those in highest total activity group compared with the least active
group.
The relative risks for breast and bowel cancer used in this study were from the GBD 2015
study. The relative risk for uterine cancer was derived from a systematic review and
meta-analysis (Schmid et al. 2015). The studies included in these meta-analyses were
mostly adjusted for the following confounders: age, family history of cancer outcome,
smoking, alcohol consumption and BMI.

Cardiovascular diseases
There is a well-established inverse relationship between increasing physical activity levels
and decreased incidence of cardiovascular disease. Buttar et al. 2005 summarised physical
activity benefiting cardiovascular health through decreasing blood pressure, reducing total
cholesterol and high density lipoproteins, increasing low density lipoproteins, vascular
remodelling and reducing thrombus formation.
The relative risks for coronary heart disease and stroke used in this study were from the
GBD 2015 study. The effect sizes used by the GBD 2015 were obtained from a systematic
review and dose-response meta-analysis by Kyu et al. 2016 of studies of the association
between physical activity levels and incidence of coronary heart disease (43 prospective
studies) and stroke (26 prospective studies). The pooled relative risks showed an overall
reduction in developing coronary heart disease, ranging from 16%–25% in those undertaking
more than 600 METs per week. A similar level of risk reduction was observed for stroke. The
studies included were adjusted for age, sex, smoking, alcohol consumption and BMI.

Dementia
Dementia was included in this study due to the accumulating evidence for an association
between physical activity and dementia. It was previously not included as a disease outcome
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in the ABDS 2011, or in the GBD studies (Beydoun et al. 2014; Blondell et al. 2014;
de Bruijn et al. 2013; Guure et al. 2017). Physical activity is suggested to play a role in
improving and/or preserving cognitive function through various neuroprotective mechanisms
(such as an increased release of neurotrophins), as well as by mitigating vascular risk
factors (Ahlskog et al. 2011; Pedersen & Saltin 2015).
The relative risks for dementia used in this study were obtained from a systematic review
and meta-analysis by Blondell et al. 2014. These authors pooled estimates from
26 prospective studies to calculate the association between physical activity and reduced
dementia incidence. The pooled relative risks showed a 14% reduction in the risk of
developing dementia in those who undertook high levels of activity, compared with the low
activity group. Sensitivity analyses were undertaken to assess heterogeneity; this provided
the same or stronger associations. In this study, the relative risk was applied to the
sedentary, low and moderate activity categories, as there is insufficient evidence of a dose
response relationship between the MET categories used in this study and risk of dementia.
The relative risk used in this study for the association between physical activity and dementia
was also used in a recent analysis by the AIHW (AIHW 2016e). In this report, the burden of
dementia disease attributable to 8 vascular risk factors and diseases was quantified, and
physical inactivity was responsible for 9.4% of the burden of dementia in 2011. Physical
inactivity in that report was defined as people aged 45 or over who are inactive or
insufficiently active according to the AHS 2011–12 definitions. Due to these differences, the
estimates between these two reports are not comparable.

Diabetes
There is strong and consistent evidence supporting an increased risk for physical inactivity
and the development of type 2 diabetes. Physical activity increases insulin sensitivity and
glucose tolerance, reducing atherosclerotic risk and decreasing intra-abdominal adiposity.
In this study, the relative risks for diabetes were obtained from the GBD 2015 study, which
was based on a systematic review and dose-response meta-analysis by Kyu et al. 2016. In
total, the pooled relative risks from 55 prospective studies provides evidence for a 14%–28%
increased risk of developing diabetes among those who undertook fewer than 8000 METs
per week.
As the ABDS 2011 does not have separate burden estimates for type 1 and type 2 diabetes,
the relative risks were applied to the entire diabetes burden.
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Appendix C: Additional tables
Table C1: Number and proportion of disease burden due to physical inactivity
(attributable DALY), by linked disease, by sex, 2011
Males

Females

Total
DALY

Attributable
DALY

% due to
physical
inactivity

Total
DALY

Attributable
DALY

% due to
physical
inactivity

226,021

26,415

11.7

120,629

12,848

10.7

Diabetes

59,298

10,760

18.1

42,356

8,305

19.6

Bowel cancer

53,084

8,363

15.8

39,338

6,640

16.9

Dementia

55,593

7,600

13.7

95,716

13,152

13.7

Stroke

65,689

6,628

10.1

71,081

6,926

9.7

407

..

..

70,268

7,813

11.1

0

..

..

7,622

1,226

16.1

2,412,531

59,765

2.5

2,081,896

56,911

2.7

Linked disease
Coronary heart disease

Breast cancer
Uterine cancer
Total

Note: The ‘%’ column (for both Males and Females) is the attributable DALY divided by the linked disease burden in 2011 of that row.
Source: AIHW analysis of burden of disease database, 2011.

Table C2: Burden (DALY) due to physical inactivity by socioeconomic group, by sex, 2011
Males
Socioeconomic
group (quintile,
or Q)

Total
DALY

Females

(’000)

Attributable

DALY (’000)

ASR per
1,000
persons

Rate
ratio

Q1 (lowest)

587

17

7.7

Q2

556

14

Q3

496

Q4
Q5 (highest)

Total
DALY

(’000)

Attributable

DALY (’000)

ASR per
1,000
persons

Rate
ratio

1.9

480

13

6.2

1.6

6.3

1.5

464

12

5.6

1.4

12

5.5

1.3

426

11

4.8

1.2

422

10

4.5

1.1

378

10

4.2

1.1

366

9

4.1

..

341

9

4.0

..

Notes
1.

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

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 C3: Changes in age-specific DALY rate (per 1,000 persons) by
socioeconomic group and age, 2011
Socioeconomic group (quintile, or Q)
Age group
(years)

Q1
(lowest)

Q2

Q3

Q4

Q5
(highest)

Rate ratio
(Q1:Q5)

20–34

0.7

0.4

0.5

0.2

0.3

2.0

35–44

1.8

1.5

1.3

1.1

0.9

1.9

45–54

4.6

3.9

3.4

3.3

2.5

1.8

55–64

8.6

6.8

6.2

5.8

4.7

1.8

65–74

15.2

12.6

11.2

11.6

9.7

1.6

75–84

28.4

27.2

24.3

24.3

24.6

1.2

85+

56.1

56.4

54.3

52.5

51.3

1.1

Note: Rate ratios divide the Q1 ASR by the Q5 ASR.
Source: AIHW analysis of burden of disease database, 2011.
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Glossary
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).
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 risk-outcome
pairs; estimation of exposure distribution; estimation of effect sizes; choice of
theoretical minimum risk exposure level; and, finally, calculation of attributable burden.
confounding: A situation when an observed association is due, in whole or part, to a third
factor that is associated both with the exposure and with the outcome of interest.
disability-adjusted life years (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, and
therefore more likely to develop if exposed to the risk.
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 was 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.
theoretical minimum risk exposure level: 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.
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This report details the impact of physical inactivity
on disease burden in the Australian population.
Results from this study suggest that prevention
and intervention efforts may best be focused on
sustained population-level increases in physical
activity, by as little as 15 minutes each day, to avoid
associated disease burden. It also highlights that
health inequalities exist, with lower socioeconomic
groups experiencing larger rates of disease burden
due to physical inactivity.
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