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ABSTRACT
Objectives: Despite being one of the healthiest
countries in the world, Australia displays substantial
mortality differentials by socioeconomic disadvantage,
remoteness and sex. In this study, we examined how
these mortality differentials translated to differences in
life expectancy between 2001 and 2012.
Design and setting: Population-based study using
mortality and estimated residential population data
from Australia’s largest state, New South Wales (NSW),
between 2001 and 2012. Age-group-specific death
rates by socioeconomic disadvantage quintile,
remoteness (major cities vs regional and remote
areas), sex and year were estimated via Poisson
regression, and inputted into life table calculations to
estimate life expectancy.
Results: Life expectancy decreased with increasing
socioeconomic disadvantage in males and females.
The disparity between the most and least
socioeconomically deprived quintiles was 3.77 years in
males and 2.39 years in females in 2012. Differences
in life expectancy by socioeconomic disadvantage were
mostly stable over time. Gender gaps in life expectancy
ranged from 3.50 to 4.93 years (in 2012), increased
with increasing socioeconomic disadvantage and
decreased by ∼1 year for all quintiles between 2001
and 2012. Overall, life expectancy varied little by
remoteness, but was 1.8 years higher in major cities
compared to regional/remote areas in the most
socioeconomically deprived regions in 2012.
Conclusions: Socioeconomic disadvantage and sex
were strongly associated with life expectancy. The
disparity in life expectancy across the socioeconomic
spectrum was larger in males and was stable over
time. In contrast, gender gaps reduced for all quintiles
between 2001 and 2012, and a remoteness effect was
evident in 2012, but only for those living in the most
deprived areas.

INTRODUCTION
Life expectancy at birth is an important
summary measure of health and well-being
and is dependent on many factors. These

include biological determinants (eg, genet-
ics, phenotype and physiology), environmen-
tal conditions (work environments, housing
conditions and exposure to pollution), socio-
economic factors (income, education and
employment) and risk factors related to
individual behaviour (nutrition, exercise,
smoking and alcohol consumption).1 2

Importantly, socioeconomic factors, such as
education, income and wealth, social
support, occupation, and housing, which are
associated with health and mortality,3 4 are,
to varying degrees, likely to be modifiable
and could be the subject of interventions
designed to ameliorate their impacts or miti-
gate their consequences.
Australia is one of the healthiest countries

in the world ranking among the top 10 of all
countries for life expectancy at birth and
among the top 20 for healthy life expect-
ancy.5 Australia has a moderate level of
income inequality, with a Gini coefficient of
0.326 in 2012, close to the average for
Organisation for Economic Co-operation
and Development (OECD) nations (0.320),
and less unequal than the USA (0.401) and
Great Britain (0.351), but more unequal
than many European nations.6 Australia also

Strengths and limitations of this study

▪ Large, population-based study of life expectancy
over a 12-year period (2001–2012).

▪ Used modelling to generate smoothed estimates
of trending life expectancy.

▪ Underpinned by the availability of information on
key sociodemographic variables which was used
to estimate differences in life expectancy asso-
ciated with poorer health mediated by sociode-
mographic inequalities.

▪ Ecological area-based measures of socio-
economic status likely underestimated socio-
economic gradients in life expectancy.
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benefits from a publically funded universal healthcare
system (Medicare), and a subsidised, defer-payment
(loan scheme) structured higher education system, facili-
tating improved and equitable access to quality health-
care and education.
However, despite only moderate income inequality,

Australia displays substantial mortality differences across
the socioeconomic spectrum.7 An Australian Institute of
Health and Welfare (AIHW) report found that, between
2009 and 2011, standardised mortality rates were 20%
and 30% higher for females and males, respectively,
living in the most socioeconomically disadvantaged areas
compared to those living in the least disadvantaged
areas.7 The same report also showed that the standardised
mortality rate of males was 50% higher than that of
females, and that increasing distance from major cities
was associated with increasing rates of death (20–40%
higher in those living in remote and very remote areas).7

The AIHW report primarily described mortality dif-
ferentials using standardised mortality rates. An alterna-
tive perspective of mortality is life expectancy, which is
generally considered to be more intuitive and less
challenging to interpret than mortality rates and, as it
does not rely on the use of standard populations which
are often unique to geographical regions, is useful for
international comparisons.8 Additionally, an assessment
of the extent to which socioeconomic variation was con-
founded by remoteness was not included in the AIHW
report, and crucially, nor was an assessment of how life
expectancy inequalities may have changed over time.
Hence, it remains unclear how mortality differentials by
key sociodemographic factors translate to differences in
life expectancy, and whether life expectancy inequalities
have improved, remained unchanged or perhaps wor-
sened over time. In this study, we used deaths and popu-
lation data from Australia’s largest state, New South
Wales (NSW), and evaluated differences in life expect-
ancy by sex, socioeconomic status (SES) and remoteness.
We also explored the patterns of change in life expect-
ancy between 2001 and 2012 to assess whether life
expectancy inequalities have changed over time.

METHODS
Data sources
NSW is Australia’s largest state, accounting for approxi-
mately one-third of the total Australian population and
constituting a large representative sample. The study
included all NSW residents who died between 1 January
2001 and 31 December 2012. Mortality data were
obtained from the Australian Coordinating Registry
(ACR) Cause of Death Unit Record File (CODURF)
(2007–2012), the Australian Bureau of Statistics (ABS)
CODURF (2001–2006) and the NSW Register of Births,
Deaths and Marriages (RBDM) (2011–2012). ACR and
ABS CODURFs contain information on all deaths regis-
tered in Australia, with causes of deaths coded according
to the International Statistical Classification of Diseases

and Related Health Problems, 10th revision (ICD-10).9

ACR and ABS sources of deaths data were sequential
and did not overlap. The NSW RBDM is a register of
vital statistics of NSW residents, which includes informa-
tion on deaths registered in NSW.
Year of death, age (years), sex, state of usual residence

and Statistical Area Level 2 (SA2) of residence were
available for ABS and ACR CODURF data. SA2s are the
third smallest unit of geography in the Australian
Statistical Geography Standard (ASGS). SA2s generally
have populations ranging from 3000 to 25 000 persons
(median of 13 000 in NSW), and represent communities
that are socially and economically interrelated.10 SA2 of
residence was used to assign an area-level measure of
SES to each death record using the ABS socioeconomic
indexes for areas (SEIFA) index of relative socio-
economic disadvantage (IRSD). The IRSD is a compos-
ite measure of disadvantage and consists of variables
pertaining to housing, income, education, employment
and occupation.11 Quintiles of the IRSD were used in
the study. SA2 of residence was also used to assign an
urban (major city) or regional/remote (inner and outer
regional, and remote and very remote) area of residence
to each death record based on the Accessibility and
Remoteness Index of Australia Plus.12

NSW RBDM deaths data for the Sydney metropolitan
area was obtained for 2011 and 2012. These data con-
tained Statistical Area Level 1 (SA1) of residence. SA1 is
one level smaller than SA2 (generally containing 200 to
800 persons)10 and was used to assign finer area-level
measures of IRSD to death records. The NSW RBDM
deaths data were used in a validation analysis to evaluate
potential misclassification error-mediated bias associated
with assigning IRSD at the larger SA2 level. SA2 and SA1
midyear (30 June) estimated residential populations by
sex and age were obtained from the NSW Ministry of
Health.

Statistical methods
Descriptive statistics on the total number of deaths and
the leading causes of death by sex and year were calcu-
lated. Leading causes of death were classified according
to the major categories listed in the AIHW leading
causes of deaths data file,13 and were identified using
ICD-10 codes for coronary heart disease (CHD)
(I20-I25), cerebrovascular disease (I60-I69), dementia
and Alzheimer’s disease (F01, F03, G30), chronic
obstructive pulmonary disease (COPD) ( J40-J44), dia-
betes (E10-E14), cancers (C00-C49) and external causes
(V00-Y99). Age-standardised mortality rates for NSW and
sex–SES–remoteness strata were calculated using the
Australian residential population as on 30 June 2011 as
the standard population, and with age groups of <1 and
1–4 years, followed by 5-year intervals up to an open-
ended interval of 85 years or more.
Traditional life expectancy at birth was estimated using

a modified Chiang II method,14 15 which additionally
included a variance estimate for the final age interval as
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described previously.16 Abridged life tables were used
implementing the same age groups applied in the calcu-
lation of age-standardised mortality rates. For life table
calculations, we assumed that each person who died sur-
vived the following proportion of the age interval in
which they died: 0.09 for age <1 year, 0.4 for 1–4 years
and 0.5 for all 5-year age groups.15

A Poisson regression model-based approach was also
used to estimate life expectancy. For these models,
age-group-specific death rates were estimated by sex,
SES, remoteness and year. A standard log-link function
was applied, and death rates were modelled using fixed
terms for the categorical variables age group, sex, SES
and remoteness, with two-way interactions for age group
and sex, age group and SES, and a three-way interaction
for age group, sex and SES. The model also included
year as a continuous variable, with two-way interaction
terms for year and each sex, SES and remoteness, and a
three-way interaction term for year, SES and remoteness.
The effect of year was assumed to be linear and model
parameters were estimated in OpenBUGS with inde-
pendent flat or diffuse priors for model parameters.
Modelled deaths rates were inputted into life table calcu-
lations as per the Chiang II method to estimate mod-
elled life expectancy at birth via Gibbs sampling in
OpenBUGS.
Agreement analysis between Chiang II and Poisson

regression life expectancy estimates was carried out
according to the method described by Bland and
Altman.17 Owing to their very small populations, standar-
dised mortality rates and life expectancies for IRSD
quintiles 4 and 5 in regional/remote areas are not
reported, although data from these areas were included
in the modelling of life expectancy. Total and leading
causes of deaths, age standardised mortality rates and
traditional Chiang II estimates of life expectancy at birth
were calculated in SAS Enterprise Guide, V.6.1 (SAS
Institute, Cary, North Carolina, USA). Posterior mean
estimates for Poisson regression model parameters and
estimates of differences in modelled life expectancy

between sex–SES–remoteness strata by year and within
strata over time were calculated in OpenBUGS V.3.2.2.

RESULTS
Total deaths and leading causes
Between 2001 and 2012, the annual number of deaths
increased from 21 421 to 24 129 (12.6% increase) with a
corresponding population rise from 3 288 514 to
3 679 612 (∼12% increase) for females, and from 23 121
to 25 016 deaths (8.2% increase) with a population
increase from 3 241 835 to 3 627 571 (∼12% increase)
for males (table 1). In contrast, age-standardised mortal-
ity rates declined substantially, with decreases of 15.2%
and 20.8% observed for females and males, respectively
(table 1). Traditional life expectancy increased by
1.9 years for females and 3.0 years for males, between
2001 and 2012 (table 1).
The leading causes of deaths during the study period

were CHD, cancer and cerebrovascular disease
(figure 1), collectively accounting for more than 35%
and 40% of all deaths per year for females and males,
respectively. The percentage of CHD deaths consistently
declined over the study period in females and males. In
contrast, the percentage of cancer deaths remained
mostly stable, whereas the percentage of deaths caused
by dementia/Alzheimer’s disease more than doubled
for each females and males, becoming a top 4 cause of
death in females, and accounting for a comparable pro-
portion of deaths to COPD in males (figure 1).

Life expectancy differences by sex, remoteness and SES
Traditional and model-based life expectancy estimates
were calculated for different sex–SES–remoteness strata
by year (see online supplementary table; figure 2).
Traditional life expectancy estimates displayed local vari-
ation from year to year in addition to an underlying
trend of increase over time. Modelling of life expectancy
provided a mechanism to smooth this local variation
while generating estimates that closely matched

Table 1 Populations, total deaths, standardised mortality rates (Rate; per 100 000) and life expectancies at birth (Lex) by

year for males and females, NSW, 2001–2012

Females Males
Year Population Deaths Rate Lex Population Deaths Rate Lex

2001 3 288 514 21 421 533.1 83.6 3 241 835 23 121 826.1 78.2

2002 3 315 023 22 280 540.3 83.4 3 265 784 23 826 832.9 78.2

2003 3 337 006 22 587 536.1 83.5 3 283 709 23 447 800.8 78.7

2004 3 353 338 22 468 524.7 83.7 3 297 397 23 550 790.0 78.9

2005 3 376 712 21 967 499.9 84.3 3 316 494 23 053 751.2 79.4

2006 3 403 655 22 564 501.1 84.3 3 339 035 23 459 747.4 79.5

2007 3 447 018 23 126 497.4 84.3 3 387 138 24 083 738.8 79.8

2008 3 498 364 23 772 495.5 84.4 3 445 097 24 464 730.1 79.9

2009 3 550 819 23 174 472.0 85.0 3 502 936 24 252 699.7 80.3

2010 3 596 185 23 538 465.5 85.1 3 548 107 24 235 674.5 80.6

2011 3 633 420 24 582 472.3 84.9 3 585 109 25 480 686.5 80.6

2012 3 679 612 24 129 452.2 85.5 3 627 571 25 016 654.2 81.2
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traditional estimates, as shown by the high agreement
between the two methods (see online supplementary
figure S1). Model-based estimates were used to explore
variation in life expectancy by sex, SES and remoteness
in 2012, and, for comparative purposes allowing evalu-
ation of how differences may have changed overtime, in
2001 (beginning of the study).
Online supplementary figure S2 shows all possible

pairwise differences in life expectancy between SES–
remoteness strata by sex, and sex differences in life
expectancy for each SES–remoteness strata, in 2001 and
2012. Differences in life expectancy by SES (differences
between SES quintile 5 and all other quintiles, major

city areas), sex (female estimates minus male estimates)
and remoteness (major city area estimates minus rural/
remote area estimates) in 2001 and 2012 are displayed
in figure 3. In 2001, clear gradients in life expectancy
differences were observed with increasing IRSD quintile
for males and females (figure 3A and see online
supplementary figure 2), although the gradient was
steeper in males. For example, the estimated difference
in life expectancy between quintile 5 and quintile 1 in
major cities was 4.54 (95% CI (4.37 to 4.74)) years for
males and 2.91 (2.74 to 3.10) years for females. In 2012,
the gradients in life expectancy differences with increas-
ing IRSD quintile remained, displaying similar patterns

Figure 1 Leading causes of deaths by year for males and females, NSW, 2001–2012. Markers represent the annual

percentage of deaths attributable to causes, and smoothed lines represent LOESS fit curves of trends over time.

Figure 2 Trending patterns of life expectancy by sex, SES quintile and remoteness, NSW, 2001–2012. Markers (circles and

triangles) represent traditional life expectancy estimates, and fit lines represent modelled (smoothed) estimates. Individual plots

represent strata groups defined by remoteness category (MC as major city; RR as regional/remote) and SES quintiles (1–5).

4 Stephens AS, et al. BMJ Open 2017;7:e013227. doi:10.1136/bmjopen-2016-013227

Open Access

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-013227 on 10 January 2017. D

ow
nloaded from

 

http://dx.doi.org/10.1136/bmjopen-2016-013227
http://dx.doi.org/10.1136/bmjopen-2016-013227
http://dx.doi.org/10.1136/bmjopen-2016-013227
http://dx.doi.org/10.1136/bmjopen-2016-013227
http://bmjopen.bmj.com/


to that observed in 2001. Exceptions to the patterns
were seen for major city, IRSD quintile 1, which globally
showed net gains of ∼1 year relative to all other
SES–remoteness strata (thus reducing the size of the
difference relative to quintile 5), and regional/remote,
IRSD quintile 1, which displayed net decreases of
∼1 year compared to all other SES–remoteness strata
over the study period (figure 3A and see online
supplementary figure S2).
Gender gaps in life expectancy ranged from 4.35 to

5.98 years in 2001, and were conditional on IRSD quin-
tile such that the magnitude of the differences

decreased with increasing SES (figure 3B). In 2012, sex
differences in life expectancy persisted, although the
scale of the differences decreased by ∼1 year across all
strata groups (sex differences now ranged from 3.50 to
4.93 years). The size of the differences in life expectancy
by sex remained related to IRSD quintile. In 2001,
remoteness had little effect on life expectancy, with esti-
mates of differences ranging from 0.4 to −0.14 years for
males and females between remoteness groupings
defined by equivalent IRSD quintiles (eg, estimated dif-
ference of 0.04 years (0.01–0.18) for quintile 1 females;
figure 3C). However, in 2012, a clear remoteness effect

Figure 3 Differences in life expectancy by SES, sex and remoteness, NSW, 2001 and 2012. (A) Differences in modelled life

expectancy between SES quintile 5 (top quintile) and SES quintiles 1–4, for males and females in major city areas, 2001 and

2012. (B) Sex differences in modelled life expectancy (female estimates minus male estimates) by SES–remoteness strata, 2001

and 2012. (C) Differences in modelled life expectancy between major city areas and rural/remote areas by SES quintile (data

permitting), 2001 and 2012. Error bars represent 95% credible intervals.

Stephens AS, et al. BMJ Open 2017;7:e013227. doi:10.1136/bmjopen-2016-013227 5

Open Access

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-013227 on 10 January 2017. D

ow
nloaded from

 

http://dx.doi.org/10.1136/bmjopen-2016-013227
http://bmjopen.bmj.com/


was now evident for IRSD quintile 1, where life expect-
ancy was 1.77 (1.54 to 1.86) and 1.82 (1.60 to 1.93) years
higher for females and males, respectively, in major
cities compared to regional/remote areas. In contrast,
life expectancy in IRSD quintiles 2 and 3 were slightly
higher in regional/remote areas relative to equivalent
IRSD quintiles in major cities, for males and females.
Assessment of gains in life expectancy between 2001

and 2012 revealed that IRSD quintiles 2, 3, 4 and 5
experienced similar, sex-specific increases, ranging from
1.6 to 2.1 years for females, and 2.6 to 3.0 years for
males (figure 4). On the other hand, gains were higher
for IRSD quintile 1 in major cities (2.63 (2.42 to 2.79)

for females, and 3.73 (3.60 to 3.89) for males), but
lower for IRSD quintile 1 in regional/remote areas (0.90
(0.71 to 1.10) for females, and 1.95 (1.78 to 2.19) for
males (figure 4). Across all strata groups, the gains in
life expectancy for males were higher than females
(figure 4).

Validation substudy
All results above were calculated using an ecological
measure of IRSD assigned at SA2-level. The degree of
bias caused by misclassification of IRSD related to the
use of SA2-level IRSD information was estimated by
recalculating life expectancy at birth for the Sydney
metropolitan area using SA1-level IRSD quintiles and
comparing to estimates obtained using SA2-level IRSD.
The analysis showed that gradients in life expectancy
across quintiles were steeper for SA1-based estimates,
particularly for males (figure 5A). Assessment of the dif-
ferences between SA1-based and SA2-based estimates by
quintile showed that life expectancy was overestimated
in quintile 1 for males and females by 1.4 and 0.8 years,
respectively, in 2012 (figure 5B), when using SA2-level
IRSD data. In contrast, life expectancy was underesti-
mated in by about 0.7 years in quintile 5 for males, and
by about 0.5 years in quintile 2 for females (figure 5B)
in 2012 with SA2-level information. Similar differences
were observed in 2001.

DISCUSSION
In this study, we assessed the effects of sex, socio-
economic disadvantage and remoteness on life expect-
ancy at birth and evaluated the extent to which these
key sociodemographic factors affected gains in life

Figure 4 Gains in life expectancy between 2001 and 2012

for SES–sex–remoteness strata. Error bars represent 95%

credible intervals. MC, major city; RR, regional/remote areas;

1–5, SES quintile.

Figure 5 Comparison of life expectancy estimates calculated using SA1-level and SA2-level SES data for the Sydney

metropolitan area. (A) Life expectancy at birth for males and females by SES quintile and year calculated using SA1-level and

SA2-level SES data. (B) Differences in life expectancy by SES quintile between estimates calculated using SA1-level and

SA2-level SES data. Bars show the difference in estimates calculated using SA2-level SES data minus estimates calculated

using SA1-level SES data.
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expectancy between 2001 and 2012. We showed that,
overall, standardised mortality rates declined, life expect-
ancy increased and the patterns of the leading causes of
death shifted in NSW during 2001–2012. We also
showed that life expectancy varied by socioeconomic dis-
advantage, with larger disparities observed in men.
Temporal analysis revealed that differences in life
expectancy by socioeconomic disadvantage were stable
between 2001 and 2012. When assessed by gender, gaps
in life expectancy were sizeable and related to SES, but
narrowed between 2001 and 2012. In contrast, remote-
ness effects on life expectancy were mostly small, with
the largest differences observed in SES quintile 1, in
2012. Collectively, these findings demonstrated that,
overall, life expectancy increased during 2001–2012, but
remained strongly associated with socioeconomic disad-
vantage and gender, but less so with remoteness.
Our analysis revealed substantial changes in mortality

between 2001 and 2012. Traditional life expectancy at
birth increased by 1.9 and 3.0 years for females and
males, respectively, indicating that the gain in life
expectancy for males outpaced that of females; a finding
that is comparable to recent trends in many OECD
nations.18 A changing pattern in the leading causes of
death was also observed over the study period, with sub-
stantial declines seen for CHD and cerebrovascular
disease, and large relative increases observed for dia-
betes and dementia/Alzheimer’s disease. The rises in
mortality attributable to diabetes and dementia/
Alzheimer’s disease is consistent with their emergence as
more prominent chronic conditions, owing to increased
longevity, declining burden of communicable diseases
and changing patterns of obesity and inactivity.19 20

Life expectancy was strongly associated with socio-
economic disadvantage. A gradient of increasing life
expectancy with increasing SES was observed in males
and females, with a steeper gradient for males than
females. The difference in life expectancy between the
most and least disadvantaged quintiles was 3.8 years for
males and 2.4 years for females (in major cities). To put
into context, these differences are larger than the
increases in life expectancy observed over the 12-year
study period by each sex, respectively. Smaller socio-
economic differences in life expectancy in females have
been observed in other countries, including the USA,
South Korea, and some European nations,21–23 and indi-
cate that the health impact of socioeconomic factors
may be stronger in males than females. When assessed
over time, the magnitudes of the differences between
IRSD quintiles changed very little over the 12-year study
period, with the exception of the global net gain in life
expectancy in major city IRSD quintile 1 and the net
decrease in life expectancy in regional/remote areas
IRSD quintile 1. Although the size of the socioeconomic
inequality in life expectancy has remained largely stable,
it is encouraging that they have not widened, as they
have performed in the USA and some European coun-
ties.22–24

Disparities in life expectancy by sex were also sizeable.
Females showed higher life expectancy across all IRSD
quintiles, and by as much as nearly 5 years in 2012.
Higher life expectancy in females is observed globally
and is thought to be attributable to biological factors, as
well as modifiable factors such as lower levels of risk
taking, smoking and alcohol consumption.25–27

Interestingly, the magnitude of the difference in life
expectancy between males and females was related to
IRSD quintile; being largest in the most disadvantaged
quintiles and smallest in the most advantaged quintile,
and suggests that socioeconomic factors also contribute
to the gender gap. Encouragingly, the differences in life
expectancy between females and males decreased over
the study period by ∼1 year for all SES–remoteness
groups. These observed decreases in gender gaps over
time are consistent with trends seen in other OECD
countries.28

Remoteness was only minimally associated with life
expectancy. In 2001, life expectancy was largely similar
in major cities compared to equivalent IRSD quintiles in
regional/remote areas. Similar patterns were observed
in 2012, with the exception of IRSD quintile 1, which
now showed a clear remoteness effect, manifested
through the smaller and larger gains in life expectancy
in regional/remote areas and major cities, respectively,
for males and females. The distribution of IRSD index
values is left-skewed, which means IRSD quintile 1 con-
tains a wide-range of values. Therefore, it is possible that
some of the observed differences could be explained by
changes in the distribution of IRSD levels/ranks within
the quintile. For example, it is possible that SA2s within
major cities could have become relatively less disadvan-
taged while remaining in the same quintile while SA2s
in regional and remote areas have become more
disadvantaged.
The study had several limitations. The use of area-

based SES, rather than individual-level information, may
have led to potential misclassification of SES. The valida-
tion substudy allowed us to explore misclassification-
mediated bias, revealing substantial differences in life
expectancy (>1 year in some cases) when using larger,
SA2-level IRSD compared to SA1-level IRSD. Crucially, it
is likely that this bias would have been even greater had
the comparison been made using an individual-level
assessment of SES. The substudy also showed that the
misclassification caused an overall attenuation of
observed differences in life expectancy across the spec-
trum of IRSD quintiles. The inability to disentangle the
individual effects of the constituent elements of the
composite IRSD represents another limitation. For
example, it is not possible to determine whether educa-
tion or employment has greater effect on life expect-
ancy. Life expectancy is an abstract measure, and
although it is a useful summary measure of the mortality
experience of a population and often used to represent
the expected number of years to be lived by a newborn,
it is based on current mortality rates, which are likely to
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change in the future. Finally, information on factors
(such as biological, clinical and behavioural) that
potentially mediate decreased life expectancy with socio-
economic disadvantage was lacking, preventing explor-
ation of the mechanisms and pathways that lead to lower
life expectancy.

Conclusion
In conclusion, standardised mortality rates declined sub-
stantially across all sex–SES–remoteness strata in NSW
between 2001 and 2012, resulting in gains in life expect-
ancy for all strata groups. The gains in males outpaced
those of females. However, differences in life expectancy
between IRSD quintiles were largely stable over time,
with the exception of the relatively larger gains observed
in IRSD quintile 1 in major cities, and importantly, the
relatively smaller gains seen in IRSD quintile 1 in
regional and remote areas. Socioeconomic disparities in
life expectancy were wider in males than in females.
Estimates of life expectancy that use SA2-level socio-
economic information probably underestimate any
socioeconomic gradient. The study provides current esti-
mates of differences in life expectancy by important
sociodemographic factors, placing tangible values on the
differences in life expectancy associated with socio-
economic inequalities.
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