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Slower increase in life
expectancy in Australia than in
other high income countries: the
contributions of age and cause
of death

Abstract

Objectives: To compare life expectancy at birth in Australia during 1980-2016 with that
i other high income countries; to estimate the contributions of age at death and cause of
death to differences between Australia and these countries.

Design, setting, participants: Data on deaths by age, sex, and cause in Australia and 26
other high income countries obtained from the Global Burden of Disease study.

Main outcome measures: Contributions of age, cause of death, and birth cohort to
differences in life expectancy between Australia and other high income countries and to
changes in the differences.

Results: From 1981 to 2003, life expectancy at birth increased rapidly in Australia, both
in absolute terms and in comparison with other high income countries. The main
contributor to greater increases for males in Australia than in western Europe was lower
mortality from ischaemic heart disease; compared with the United States, mortality from
ischaemic heart disease, cerebrovascular disease, and transport-related injuries was lower.
Since 2003, life expectancy has increased more slowly for both sexes than in most high
income countries, mainly because declines in mortality from cardiovascular disease and
cancer have slowed. Age-specific mortality is higher in Australia than in most high
income countries for people born since the 1970s.

Conclusions: Recent declines in mortality in Australia have been relatively modest.
Together with the high prevalence of obesity and the limited scope for further increasing
life expectancy by reducing the prevalence of smoking, this suggests that future life
expectancy increases will be smaller than in other high income countries. Improved
control of health risk factors will be required if further substantial life expectancy

increases in Australia are to be achieved.
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Summary box

The known: From 1981 to 2003, life expectancy at birth increased more rapidly in Australia
than in most other high income countries.

The new: The main contributors to greater increases in life expectancy in Australia since
1980 were lowermortality from ischaemic heart disease. Since 2003, life expectancy has
increased more slowly than in most high income countries, primarily because the declines
in mortality from cardiovascular disease and cancer have slowed.

The implicationsuSlower declines in disease-specific mortality, higher prevalence of
obesity,jandiless scope for further reducing smoking mean that life expectancy will

probably.increase more slowly than in other high income countries.

After the Second World War, the prevalence of non-communicable diseases increased
considerably in Australia for several decades. During 1950-1970, tobacco-related
diseases (ischaemic heart disease, cerebrovascular diseases, chronic respiratory diseases,
lung cancer) increased the mortality risk among men aged 50-80 years (source: Institute
of Health Metrics and Evaluation, University of Washington, Sept 2018). In 1970, the
mortalitysamoeng Australian males attributed to ischaemic heart disease was second in the
industrialised™world only to that of Finland.! For younger men, road traffic accident-
related mortality was also substantial. Despite falling infant and child mortality, the
increased adult mortality risk meant that life expectancy at birth increased between 1950
and 1970 by only 0.9 years for men and 2.5 years for women (source: Institute of Health
Metrics and Evaluation, University of Washington, Sept 2018).

After. 1970, however, Australian life expectancy improved markedly, comparing
favourably with' that of other high income countries.? Clear declines in mortality from
specificypecauses; especially among men, have been attributed to public health
interventions, including those for reducing tobacco smoking and improving road safety.3-
By the fgear 2000, life expectancy at birth for Australians was among the highest in the
world.?

Since the early 2000s, however, life expectancy at birth in Australia has increased
relatively®slowly.? Given the slowing of the decline in mortality from coronary heart
disease/@among young and middle-aged adults, and the increased prevalence of risk factors
suchgas-Obesityyand opioid use,’? the high international ranking of life expectancy in
Australia may be short-lived.

Understanding the extent and causes of changes that underlie the slowing of the
increase in life] expectancy is important for public policy, as is comparing them with
changes in other high income countries. We therefore compared life expectancy at birth
in Australia during 1980-2016 with life expectancy in other high income countries, and
also speeifically with life expectancy in western Europe and the United States. We
estimated the contributions of age at death and cause of death to differences between
Australia and these countries. Finally, we discuss changes in life expectancy in Australia
in the context of shifts in the prevalence of risk factors, as well as the future of mortality

in Australia and other high income countries, seeking to identify priorities for public
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health responses.

Methods

Deaths by age, sex and cause, and population numbers by age and sex were calculated by
the Institute of Health Metrics and Evaluation, University of Washington, from data
¢ompiled for the Global Burden of Disease (GBD) Study.?!" We analysed data for
Australia and 26 other high income countries (Austria, Belgium, Denmark, Finland,
France, Germany, Greece, Iceland, Ireland, Italy, Malta, Netherlands, Norway, Portugal,
Spain, Sweden, Switzerland, United Kingdom, Israel, Brunei, Japan, Singapore, South
Korea, New Zealand, Canada, USA) for the period 1980-2016 (1980 is the earliest year
for which GBD data by age, sex, and cause of death are available for all countries). To
improve the specificity and diagnostic accuracy of the cause of death data, the GBD
Study applies a number of established procedures to the raw data to improve their
comparability and diagnostic accuracy.!® GBD all-cause mortality data for Australia,
1950-1979, were also examined for longer term trends (source: Institute of Health
Metrics and Evaluation, University of Washington, Sept 2018). Based on the GBD list of
249 causes of death, mapped to causes of death in successive versions of the International
Classification of Diseases (ICD),!! we report our findings for three major cause of death
groups: communicable, maternal, neonatal and nutritional diseases; non-communicable
diseases; injuries. We also report specific causes that had clear effects on differences in
life expectancy at birth.

Life expectancy at birth is defined as the mean expected length of life given the age-
specific mortality rates for a population during a year or years. Life expectancy in
Australia was compared with the population-adjusted mean life expectancy at birth in all
other high income countries, and separately with life expectancy in the USA and western
Europe (the 18 European countries of the high income group), which together include
about 72% of the population of the 26 other high income countries. The contributions of
specific age groups and causes of death to differences in life expectancy between the two
compared populations were estimated with the life table decomposition method
developed by Arriaga and Pollard (Supporting Information).!?-'4 Decomposition analysis
was conducted for four time points — 3-year means for the periods 1980-1982, 1991-
1993, 20022004, 2014-2016 — to estimate the contributions of age and cause of death
to differences in life expectancy between Australia and the other countries. We also
assessed how the effects of each age group and cause of death on life expectancy differed
between the four time points (that is, changes over three separate periods of
approximately equal length).

Birth cohort-related differences between Australia and other countries were also
analysed. The cohort year of birth was based upon the birth years of people in an age
group who died during a defined 5-year period. For example, people who died aged 75—
79 years during 2012-2016 were born during 1932—1941; the cohort year is the midpoint
of this period, 1937. For age groups from 5-9 years and for the period 1980-2016, we

assessed the average annual contributions of corresponding birth cohorts in Australia and
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the 26 other high income countries to the difference in period life expectancy between
Australia and the other countries; that is, the contribution to period life expectancy for
people in a birth cohort relative to that of the corresponding birth cohort in the 26 other

high income countries.

Ethics approval

Formal fethics approval for our study was not required as secondary, aggregated data were

analysed.

Results

Life expectancy at birth in Australia: comparison with other high income
countries, by age group

Life expectancy in Australia increased more rapidly from the 1970s to the 1990s than
during the 1950s and 1960s, particularly for males. From 2003, life expectancy increases
were less marked; during 2013-2016, life expectancy was steady for both sexes (Box 1).
Supplementary regression analyses also indicated that growth in life expectancy has
slowed markedly in recent years (Supporting Information, table 1).

The differences in life expectancy between Australia and other high income countries
are summarisedsin Box 2; those between Australia and individual high income countries
are summarised|in the Supporting Information, tables 2 and 3.

Between 1981 and 2003, the difference in life expectancy for males between Australia
and 26yether high income countries increased from +0.7 years to +2.3 years; it was +2.3
years in 2015 The change was mostly explained by increases in mortality differences for
men‘aged.45-64, years during the 1980s and for those aged 65-84 years during the 1990s.
The reduced difference in mortality for men aged 45-64 years during 2003-2015 was the
major centributor to the lack of further increase in overall life expectancy at birth after
2003 (M). In 1981, Australia was ranked 12th of 27 high income countries for life
expectaney forimales, 5th in 1992, 4th in 2003, and 5th in 2015; for overall change in
male life.expectancy during 2003-2015, it was ranked 19th.

Between.1981 and 2003, the difference in life expectancy for females between
Australia and all other high income countries increased from +0.9 years to +1.3 years,
largely because of increases in differences in mortality for women aged 45-64 and 65-84
years. The overall life expectancy difference declined to +1.1 years in 2015, primarily
because of the reduced difference in mortality for women aged 65 or more (Box 4). In
1981, Australia was ranked 11th of 27 high income countries for life expectancy for
females, 7th.int1992, 5th in 2003, and 7th in 2015. However, for overall change in female
life expectancy during 2003-2015, Australia was ranked 22nd.

Life expectancy at birth: comparison with the USA and western Europe

Between 1980 and 2016, the difference between Australia and the USA in life expectancy
for males continuously increased from +0.9 to +4.0 years; the difference between

Australia and western Europe increased from +0.9 to +1.3 years, with a peak of +1.8
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years in 2003. Over the same period, the difference in life expectancy for females
between Australia and the USA increased from +0.5 to +3.4 years, but the difference
between Australia and western Europe declined from +0.9 to +0.5 years (Box S5,

Supporting Information, figure 1).

Causes of death: comparison with western Europe

The greater life expectancy for males in Australia than in western Europe in 2015 (+1.4
yeats) was mostly attributable to lower mortality from major non-communicable diseases,
particularly lung cancer and ischaemic heart disease (each contributing 0.3 years to the
difference in life expectancy). During 1981-2015, there was net increase of 0.5 year in
the difference in life expectancy; 0.9 year was attributable to the relative change in
mortality associated with ischaemic heart disease, and 0.6 year to “other non-
communicable diseases” (ie, not otherwise specified non-communicable diseases). The
difference in life expectancy narrowed slightly during 2003-2015, mostly because of a
reduction in the difference attributable to certain non-communicable diseases, including
cancers other than lung cancer and cardiovascular disease apart from ischaemic heart
disease (Box 6).

The greater life expectancy for females in Australia than in western Europe in 2015
(+0.5 year) was mostly attributable to lower mortality from cardiovascular disease (other
than ischaemic heart disease and cerebrovascular disease; 0.3 year). The recent reduction
in the overall difference was mostly attributable to the mortality difference for non-

communicable disease shrinking (Box 6).

Causes of death: comparison with the United States

The greater life expectancy for males in Australia than in the USA in 2015 (+4.0 years)
was mostly attributable to differences in mortality associated with ischaemic heart disease
(0.9 year), lung cancer (0.3 year), and transport-related injuries (0.3 year). The increase in
the difference in life expectancy during 1981-2015 was primarily attributable to increases
in differences for ischaemic heart disease (0.8 year), cerebrovascular diseases (0.5 year),
chronic respiratory diseases (0.4 year), and transport-related injuries (0.3 year) (Box 7).
The greater life expectancy for females in Australia than in the USA in 2015 (+3.3
years) was mostly attributable to differences in mortality associated with ischaemic heart
disease (0.7 year), chronic respiratory diseases (0.3 year), and lung cancer (0.3 year). The
increase in the difference in life expectancy during 1981-2015 was primarily attributable
to increases in differences in mortality from ischaemic heart disease (contributing 0.6
years to the increase in difference), cerebrovascular disease (0.6 year), and chronic

respiratory diseases (0.4 year) (Box 7).

Life expectancy at birth: effect of birth cohort

Australians born during 1927-1952 made a net positive contribution to overall
differences between Australia and almost all other high income countries in life
expectancy at birth (Supporting Information, figure 2). The net difference between

Australia and other high income countries for people born in Australia from the late
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1960s was positive for fewer than half the comparisons. That is, mortality among
Australians now aged less than 50 years has been higher than for the corresponding birth
cohorts in more than half of the other 26 high income countries; substantially higher in

some cases.

Discussion

During the final two decades of the 20th century, life expectancy at birth for Australian
males and,.to.a lesser extent, females increased more rapidly than in most other high
income'countries. By 2003, life expectancy for males was 2.3 years and for females 1.3
years greater in Australia than for the population-adjusted value of the 26 other high
income| countries, and the absolute values were among the highest in the world. The
increases were largely attributable to comparatively low mortality among people born
shortly @after the Second World War. Substantial and sustained declines in mortality from
major cardiovascular diseases, particularly ischaemic heart disease and cerebrovascular
diseases, ‘and from chronic respiratory diseases, and traffic accidents compared with
changes_in western Europe and the USA contributed substantially to the rise in the global
ranking of life expectancy for Australians. Lower mortality from lung cancer also was a
contributor to Australia’s higher life expectancy over the entire period.

A number of risk factors are associated with major cardiovascular diseases, chronic
respiratory diseases and lung cancer, but a leading factor for both is cigarette smoking.!>-
17 Australia has been a global leader in tobacco control measures, prompted by campaigns
by researchers, professional organisations, and non-government organisations.!® Heavier
taxation of tobacco products, advertising restrictions, plain packaging and smoke-free
environment legislation have achieved the consistently lower prevalence of smoking in

3,5,

Australia compared with western Europe over the past few decades.?:19:20 Aystralia was

consequently one of the first countries to experience significant declines in mortality
through such interventions,?!

between the 1920s and early 1950s.

resulting in relatively low mortality among Australians born

The decline’ in cardiovascular disease-related mortality in Australia can also be
attributeditorimproved diet (in particular, reduced intake of saturated fats) and its effects
on blood, pressure and cholesterol levels, contributing significantly, together with lower
levels of smoking, to reducing mortality from coronary heart disease in Australia and
New Zealand.*?? Dietary improvements during the 1970s were the main factor in
reducing cholesterol levels, several decades before statins were introduced.* Improved
medical care during this period also contributed to lower cardiovascular disease mortality
in Australia, but its relative impact compared with other countries is unclear.?3

In thenpast few years, however, growth in life expectancy for males and females has
slowed in Australia, and this should concern public health policymakers. This slowing,
mainly attributable to more moderate reductions in mortality from cardiovascular diseases
and cancers, is difficult to explain, particularly when compared with trends in western

Europe. Bold and effective public policies for controlling major non-communicable
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diseases and injuries were implemented earlier and more effectively in Australia than in
most other high income countries, where the benefits of such interventions, particularly
those for reducing smoking, are still being realised. Declines in smoking do not appear to
have been more rapid in western Europe than in Australia, but their impact on mortality
may be more apparent where the initial prevalence is higher. More generally, as it
becomes difficult to further reduce the already relatively low prevalence of smoking in
Australia, it will be correspondingly more challenging to further reduce mortality from
ischaemic heart disease, cerebrovascular diseases, and cancer with this strategy; future
gains will increasingly depend on controlling other risk factors.

Poorer dietary habits than 30—40 years ago, particularly higher sugar and calorie intake,
and its effects on health, including diabetes, obesity, high blood pressure, and high
cholesterol levels, are now major public health problems in Australia. In the 2014-15
National Health Survey, more than half the respondents with hypertension did not report
it as a current long term condition, and may therefore not have been receiving appropriate
treatment, despite the increased mortality risk the condition entails.?* The prevalence of
overweight and obesity has increased significantly in recent decades, and is now higher
than in most other high income countries.?> While the long term health effects of being
overweight are uncertain, there is evidence that the mortality risk from chronic diseases is
increased even for moderately overweight people, and for extremely obese people is
¢omparable with that for active smokers.%2%

That mortality gains in Australia are likely to be more modest than elsewhere is also
suggested by the fact that age-specific mortality for more recent birth cohorts is higher in
Australia than in most other high income countries, particularly among adults currently
aged 15-45 years, although it is not as high as in the USA.?7 Indeed, it has recently been
forecast that Australia’s ranking with respect to life expectancy at birth will fall from 5th
to 10th by 2040, and that it will rise more slowly than in all but four of the 26 other high

income countries.2®

Limitations

Differing diagnostic practices in the 27 countries included in our analysis are likely to
have affected the comparability of the raw cause of death data. The GBD Study has
developed and applies a number of methods to raw data to improve comparability,
including re-assigning instances of causes of death of limited public health value (eg,
senility) to more specific causes, and using prevalence and other data sources to estimate
mortality for some causes, such as dementia, for which inconsistencies between countries
in assignment have been identified.!*?* Residual differences in cause of death data that

would affect comparative analyses are likely, especially in older age groups.

Conclusion

Life expectancy in Australia is among the highest in the world, a testament to boldly
progressive public health interventions over several decades. Mortality among

Australians born immediately after the Second World War, many of whom are still living,
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has been relatively low, which may support further rises in life expectancy. However,

there are several major barriers to further increases, including the notably higher

mortality of more recent birth cohorts and the comparative failure of efforts to reduce

levels of overweight and obesity. Other high income countries have greater scope for

reducing the prevalence of smoking. As a result, our high global ranking with regard to

life expectancy at birth is unlikely to be maintained unless new strategies for reducing

mortality associated with specific behaviours are developed and deployed effectively.
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Box 1. Life.expectancy at birth, Australia, 1950-2016, by sex

Box 2. Life.expectancy at birth for Australia and 26 other high income countries,
1980-2016, by sex

1980-1982 1991-1993 2002-2004 2014-2016

Males Females Males Females Males Females Males Females

Australia 71.3 78.3 74.6 80.6 78.0 82.9 80.5 84.5
Other high'income 70.6 77.3 73.0 79.8 75.7 81.6 78.2 83.4
countries
Western Europe 70.4 77.5 73.3 79.9 76.3 82.0 79.1 84.0
United States 70.4 77.8 72.2 79.1 74.7 79.8 76.4 81.2
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Box 3. Age group-specific contributions to differences in life expectancy at birth

Age graup (years)
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for males between Australia and 26 high income countries, 1980-2016*

* Years are 3-year means for 1980-1982, 1991-1993, 2002-2004, 2014-2016. Ranking of change in
ife expectancy (among 27 high income countries): 1981-1992, 5th; 1992—-2003, 6th; 2003—2015, 19th.
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ox 4. Age group-specific contributions to differences in life expectancy at birth
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for females between Australia and 26 high income countries, 1980-2016*

A

Years are 3-year means for 1980-1982, 1991-1993, 2002-2004, 2014-2016. Ranking of change in
life expectancy (among 27 high income countries): 1981-1992, 15th; 1992-2003, 13th; 2003-2015,
22nd.
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Box 5. Differences between Australia and the United States and western Europe
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Box 6. Contributions of specific causes of death to differences between

Australia and western Europe in life expectancy at birth, 1980-2016,* by sex

Contribution (years) Change in contribution (years)
Cause of death 1981 1992 2003 2015 | 1981-1992 1992-2003 2003-2015
Males
Communicable diseases’ 0.5 0.2 0.1 0.1 -0.3 -0.1 0.0
Non-communicable disease 0.4 0.9 1.5 1.3 0.5 0.6 -0.3
Lung cancer 0.1 0.3 0.3 0.3 0.1 0.1 0.0
Other'cancers 0.2 0.3 0.2 0.0 0.1 -0.1 -0.2
Ischaemic heart disease -0.6 0.0 0.2 0.3 0.6 0.3 0.0
Cerebrovascular disease 0.4 0.2 0.2 0.1 0.2 0.0 -0.1
Other cardiovascular diseases 0.2 0.2 0.2 0.1 0.0 0.0 -0.2
Cirrhosis and chronic liver disease 0.2 0.2 0.2 0.1 0.0 0.0 -0.1
Other non-communicable diseases -0.1 -0.2 0.2 0.4 -0.1 0.4 0.3
Injuries -0.1 0.1 0.1 0.0 0.2 -0.1 -0.1
Transport-related injuries -0.2 0.1 0.0 0.0 0.3 0.0 -0.1
Other injuries 0.1 0.0 0.0 0.0 0.0 0.0 0.0
Total 0.9 1.3 1.7 1.4 0.4 0.4 -0.3
Females
Communicable diseasest 0.3 0.2 0.1 0.1 -0.1 -0.1 0.0
Non-communicable disease 0.5 0.5 0.8 0.5 0.0 0.3 -0.3
Lung cancer 0.0 -0.1 0.0 0.0 0.0 0.0 0.0
Other cancers 0.2 0.1 0.2 0.1 0.0 0.1 -0.1
Ischaemic heart disease -0.3 -0.2 0.1 0.1 0.1 0.3 0.0
Cerebrovascular disease 0.2 0.2 0.1 0.0 0.0 -0.1 -0.1
Other cardiovascular diseases 0.2 0.2 0.3 0.3 0.0 0.1 0.0
Other non-communicable diseases 0.2 0.2 0.2 0.1 -0.1 0.0 -0.1
Injuries 0.0 0.1 0.0 -0.1 0.0 0.0 -0.1
Total 0.8 0.7 0.9 0.5 -0.1 0.2 -0.4

* Years are 3-year means for 1980-1982, 1991-1993, 2002-2004, 2014-2016. t Includes
communicable diseases, as well as maternal, neonatal and nutritional diseases, as defined by the GBD

Study. ' Bold: Contributions and changes in contribution of 0.3 year or more.
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Box 7. Contributions of specific causes of death to differences between
Australia and the United States in life expectancy at birth, 1980-2016,* by sex

Contribution (years) Change in contribution (years)
Cause of death 1981 1992 2003 2015 | 19811992 1992-2003 2003-2015
Males
Communicable diseases’ 0.3 0.8 0.5 0.4 0.5 -0.3 0.0
Non-communicable disease 0.1 1.0 2.2 2.8 0.9 1.2 0.6
Lung cancer 0.2 0.4 0.4 0.3 0.1 0.0 -0.1
Other cancers 0.0 0.1 0.1 0.0 0.0 0.0 -0.1
Ischaemic heart disease 0.2 0.4 0.8 0.9 0.3 0.4 0.1
Cerebrovascular disease -0.3 -0.1 0.1 0.1 0.2 0.2 0.1
Other cardiovascular diseases -0.2 -0.1 0.0 0.1 0.1 0.0 0.2
Cirrhosis and chronic'liverdisease 0.1 0.1 0.2 0.2 0.0 0.0 0.1
Chronic respiratory diseases -0.2 -0.1 0.2 0.2 0.1 0.2 0.1
Drug use disorders 0.0 0.0 0.1 0.2 0.0 0.1 0.1
Other non-communicable diseases 0.2 0.2 0.5 0.6 0.1 0.2 0.2
Injuries 0.4 0.6 0.7 0.8 0.2 0.0 0.1
Violence 0.3 0.3 0.2 0.2 0.0 -0.1 0.0
Transport-related injuries 0.0 0.2 0.3 0.3 0.2 0.1 0.0
Other injuries 0.2 0.1 0.2 0.3 0.0 0.0 0.1
Total 0.9 2.4 3.3 4.0 1.5 0.9 0.7
Females
Communicable diseases’ 0.3 0.4 0.4 0.4 0.1 0.0 0.0
Non-communicable disease 0.1 0.9 24 2.6 0.9 1.5 0.2
Lung cancer 0.3 0.4 0.4 0.3 0.1 0.0 -0.1
Ischaemic heart disease 0.1 0.3 0.7 0.7 0.2 0.4 0.0
Cerebrovascular disease -0.5 -0.2 0.1 0.1 0.3 0.3 0.0
Chronic respiratory diseases -0.1 0.0 0.3 0.3 0.1 0.2 0.1
Drug use disorders 0.0 0.0 0.1 0.1 0.0 0.1 0.1
Other non-communicable diseases 0.2 0.5 0.9 1.1 0.2 0.5 0.1
Injuries 0.1 0.2 0.3 0.3 0.1 0.1 0.0
Total 0.5 1.6 3.1 3.3 1.1 1.5 0.2

* Years are 3:year means for 1980-1982, 1991-1993, 2002—-2004, 2014-2016. 1 Includes
communicable diseases, as well as maternal, neonatal and nutritional diseases, as defined by the GBD

Study.'% Bold: Contributions and changes in contribution of 0.3 year or more.
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