Progress in closing the gap in life expectancy
at birth for Aboriginal people in the
Northern Territory, 1967—2012
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The known Life expectancy at birth (LE) is substantially lower
for Aboriginal people than for other Australians.

The new During 1967—2012, LE improved for NT Aboriginal
people: by 11.3 years for men and by 14.7 years for women. The
age-specific contributions to these gains shifted over time from
younger to older age groups. The higher mortality of NT Aboriginal
people aged 35—74 years now accounts for 73% of the difference
in LE between NT Aboriginal people and all Australians.

The implications Further LE gains for Aboriginal people will be
achieved by improving chronic disease management
throughout life. Socio-economic disadvantage and health
needs must be tackled together.

J

improve the health status of Aboriginal and Torres Strait

Islander Australians (referred to as Aboriginal Australians
in this article). This commitment was reinforced in 2009 by the
Council of Australian Governments (COAG) with its undertaking
to regularly report on key measures of progress in overcoming
disadvantage among Aboriginal people.'” Life expectancy at
birth (LE) is a widely used summary measure of the health of
populations, and one of the key COAG targets was to eliminate
the difference in LE between Aboriginal people and other

Australians “within a generation".?”5

T here have been substantial efforts in recent decades to

Increases in the LE of Aboriginal Australians have been docu-
mented in several articles and 1reports,3’7 but concurrent increases
in that of the general Australian population mean that the LE gap
remains largely unchanged.*® This has led some to question the
validity of the Closing the Gap target, as well as the general
approach of the campaign,”” while others have commented that
setting an unreasonable target has resulted in unwarranted pessi-
mism.” Major improvements in specific areas, such as infant and
maternal health and the management of infectious diseases,” 10!
are encouraging. Nonetheless, the available data suggest that
closing the LE gap will require longer term initiatives for managing
chronic disease throughout life, as well as action in other areas that
influence health, including employment, education, and reducing
general disadvantage.”” '

There are technical limitations to reporting LE changes for
Aboriginal people. The required data (death registrations and
population estimates) are often incomplete or inaccurate because
of variations in Indigenous identification and population under-
estimation.””'?!'* Further, the data generally cover only a limited
time span. Data for the Northern Territory, however, are available
from the late 1960s,””'*'* providing an opportunity to explore
long term LE trends in this Aboriginal population.

Part of the challenge in maximising LE for Aboriginal Australians
is ascertaining the various influences on health over time and

Abstract

Objectives: To compare long term changes in mortality and life
expectancy at birth (LE) of Aboriginal people in the Northern
Territory and of the overall Australian population; to determine
the contributions of changes in mortality in specific age groups to
changes in LE for each population.

Design, setting, participants: Retrospective trend analysis of
death and LE data for the NT Aboriginal and Australian
populations, 1967—2012.

Main outcome measures: LE estimates based on abridged life
tables; mortality estimates (deaths per 100 000 population);
and age decomposition of LE changes by sex and time period.

Results: Between 1967 and 2012, LE increased for both NT
Aboriginal and all Australians; the difference in LE between the
two populations declined by 4.6 years for females, but increased
by one year for males. Between 1967—-1971 and 1980—-1984, LE of
NT Aboriginal people increased rapidly, particularly through
reduced infant mortality; from 1980—-1984 to 1994—-1998, there
was little change; from 1994—-1998 to 2008—2012, there were
modest gains in older age groups. Decomposition by age group
identified the persistent and substantial contribution of the
35—74-year age groups to the difference in LE between NT
Aboriginal people and all Australians.

Conclusions: Early gains in LE for NT Aboriginal people are
consistent with improvements in nutrition, maternal and infant
care, and infectious disease control. A rapid epidemiological
transition followed, when LE gains in younger age groups
plateaued and non-communicable diseases became more
prevalent. Recent LE gains, across all adult age groups, are
consistent with improved health service access and chronic
disease management. If LE is to continue improving, socio-
economic disadvantage and its associated risks must be reduced.

-

understanding their relationships. Our study extends to 2012 that
of Wilson, Condon and Barnes,® with the aims of determining
longer term trends in mortality and LE for Aboriginal people in the
NT and of the total Australian population, and investigating the
contributions to changes in LE by shifting mortality patterns in
different age groups.

Methods

General death statistics for Australia for 1967—1984 were obtained
from the Australian Bureau of Statistics (ABS) as summary
historical statistics by year of death regis’cra’cion,15 and for
1985—2012 from the national deaths dataset (ABS, 1985—2005;
Australian Coordinating Registry, 2006—2012) as de-identified
unit record data by year of death.

For NT residents, unit record death data for local and interstate
deaths from 1967 onwards were obtained from the national deaths
dataset. Indigenous status has been included in NT death
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notifications since 1988. The ABS estimates that Indigenous iden-
tification in NT death registrations is close to 100%, based on
matching of death registrations with census data for 2006 and
2011.'° Indigenous status for death registrations before 1988 was
inferred from other recorded information (Aboriginal name; birth
or death in a remote Aboriginal community); this approach had a
98% positive predictive value and 96% negative predictive value
when tested with blinding on 1991 records. "’

Australian mid-year estimated resident population (ERP) data
were sourced from the ABS.'>'” NT ERPs were calculated from
ABS NT data, which did not include information on Indigenous
status. NT ERPs were recast to 1967 using 2011 census proportions,
a reverse projection method, and an assumption of zero net
migration.

Annual life tables were used for calculating the LE data shown in
Box 1. NT non-Aboriginal populations were included in annual LE
analyses, so that they could be compared with the total Australian
population. Because of significant net movement in and out of the
Territory, the NT non-Indigenous population is less stable than the
Indigenous population. For this reason, we compared the NT
Indigenous population with the overall Australian population.

Elsewhere, LE was calculated from simplified period abridged life
tables incorporating aggregated mortality and population data.'®
Direct methods of analysis were employed because of the
high quality of NT data, thus overcoming potential variability
resulting from the choice of methods and the assumptions under-
lying indirect methods.'*'” Life tables were extended to include the
age groups 75—79, 80—84, and 85 or more years for the entire
period; this strategy was adopted to reduce the inflation of LE
estimates in later years that would ensue from using a single
75 years or more” category. This reduced the LE estimates for NT
Aboriginal people for 1967—1971 by about 1.5 years. Five-year life
tables were chosen to minimise fluctuations arising from small
populations and numbers of deaths in older age groups. The
differences in LE between four time periods (calendar years
1967—1971, 1980—1984, 1994—1998 and 2008—2012) were
calculated for NT Aboriginal and all Australian residents by sex, to
obtain estimates of LE change (with standard error [SE]) across
three similar intervals (13, 14 and 14 years).

The statistical decomposition method of Arriaga was applied to
examining the contribution of specific age groups to changes in LE
during these intervals.'® For 2008—2012, LE differences between
NT Aboriginal and the total Australian populations were also
decomposed by age group, and 95% confidence intervals (CIs)
calculated.

Statistical analyses were conducted in Excel 2010 (Microsoft).

Ethics approval

The project received ethics approval from the Human Research
Ethics Committee of the NT Department of Health and Menzies
School of Health Research (reference, HREC 2015-2422).

Results

During 1967—2012, LE improved for both Aboriginal and
non-Aboriginal NT residents, and also for all Australians (Box 1).
Between 1967—71 and 2008—2012, LE increased by 11.3 years for NT
Aboriginal males and by 12.3 years for all Australian males; over the
same period, LE increased by 14.7 years for NT Aboriginal females,
greater than the 10.1 year increase for all Australian females. LE
for NT Aboriginal people plateaued from the mid-1980s to the
early 2000s before rising again. NT Aboriginal LE remained lower
than overall Australian LE in 2008—2012 for both males (63.6 v 80.0
years) and females (68.4 v 84.5 years) (Box 2). Fluctuations in annual
LE estimates for the small NT populations indicate the importance
of longer time series for determining trends.’

Mortality curves

Box 3 depicts estimated death counts (by sex and age group) of
theoretical cohorts of 100 000 Australians and NT Aboriginal
people born during 1967—1971 or 2008—2012, derived from the
corresponding life tables. The peaks in the Australian mortality
curves for 2008—2012 were later than for 1967—1971, indicating
increased survival into older age.

The high mortality of NT Aboriginal people during infancy and
early childhood during 1967—1971 (more than 10% of all
Aboriginal deaths) had diminished substantially by 2008—2012.
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1 Life expectancy at birth for all Australians and for Northern Territory Aboriginal and non-Aboriginal residents, 1967—2012, by sex
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2 Age group-specific contributions to changes in life expectancy at birth for all Australians and for Northern Territory
Aboriginal residents
Northern Territory Aboriginal population Australian population
1967-1971 1980-1984 1994-1998 1967-1971 1967-1971 1980-1984 1994-1998 1967-1971
to to to to to to to to
1980-1984 1994-1998 2008-2012 2008-2012 1980-1984 1994-1998 2008-2012 2008-2012
Males
Life expectancy at birth, years (SE)
Start of period 523 (0.3) 58.1(0.2) 59.8 (0.4) 523 (0.3) 67.7 (0.0) 71.7 (0.0) 75.7 (0.0) 67.7 (0.0)
End of period 58.1(0.2) 59.8 (0.4) 63.6 (0.4) 63.6 (0.4) 71.7 (0.0) 75.7 (0.0) 80.0 (0.0) 80.0 (0.0)
Change in life expectancy attributable to age group, years (% of total change)*
0 4.24 (73%) 0.44 (26%) 0.24 (6%) 5.29 (47%) 0.70 (17%) 0.38 (10%) 0.13 (3%) 1.31 (11%)
-4 0.97 (17%) 0.23 (13%) 0.06 (2%) 1.33 (12%) 0.10 (2%) 0.07 (2%) 0.05 (1%) 0.23 (2%)
5-14 —0.06 (—1%) 0.15 (9%) 0.4 (4%) 0.21 (2%) 0.09 (2%) 0.09 (2%) 0.05 (1%) 0.24 (2%)
15-34 —0.21 (—4%) 0.26 (15%) 0.56 (15%) 0.52 (5%) 0.23 (6%) 0.16 (4%) 0.52 (12%) 0.94 (8%)
35-54 0.46 (8%) —0.09 (—5%) 171 (46%) 194 (17%)  0.82 (20%)  0.70 (17%) 0.34 (8%) 210 (17%)
55-74 0.26 (4%) 0.31 (18%) 0.87 (23%) 1.46 (13%) 1.62 (40%) 1.92 (48%) 1.97 (46%) 5.73 (46%)
>75 0.18 (3%) 0.42 (24%) 0.15 (4%) 0.54 (5%) 0.49 (12%) 0.69 (17%) 1.23 (29%) 1.79 (14%)
Total life expectancy change, years (SE)
5.8 (0.4) 17 (0.4) 3.74 (0.6) 1.3 (0.5) 4.0 (0.0) 4.0 (0.0) 4.3 (0.0) 12.3 (0.0)
Females
Life expectancy at birth, years (SE)
Start of period 53.7 (0.3) 63.2 (0.2) 64.4 (0.2) 53.7 (0.3) 74.4 (0.0) 78.7 (0.0) 81.6 (0.0) 74.4 (0.0)
End of period 63.2 (0.2) 64.4 (0.2) 68.4 (0.4) 68.4 (0.4) 78.7 (0.0) 81.6 (0.0) 84.5 (0.0) 84.5 (0.0)
Change in life expectancy attributable to age group, years (% of total change)*
0 412 (43%) 0.04 (3%) 0.73 (18%) 5.18 (35%) 0.58 (14%) 0.31 (11%) 0.2 (4%) 1.07 (11%)
-4 1.72 (18%) 0.39 (32%) 0.06 (1%) 2.27 (15%) 0.11 (3%) 0.05 (2%) 0.04 (1%) 0.21 (2%)
5-14 —0.02 (0%) 0.17 (14%) —0.10 (—3%) 0.05 (0%) 0.07 (2%) 0.04 (1%) 0.04 (1%) 0.16 (2%)
15-34 0.49 (5%) 0.61 (51%) 0.31 (8%) 1.39 (9%) 0.20 (5%) 0.08 (3%) 0.14 (5%) 0.44 (4%)
35-54 2.61 (27%) —114 (-95%) 0.66 (17%) 250 (17%) 070 (16%)  0.40 (14%) 0.22 (7%) 143 (14%)
55-74 0.64 (5%) 1.33 (110%) 0.87 (22%) 2.70 (18%) 1.45 (34%) 1.11 (39%) 115 (39%) 3.90 (39%)
>75 —0.01 (0%) —0.19 (—16%) 1.46 (37%) 0.65 (4%) 1.18 (27%) 0.86 (30%) 1.23 (42%) 2.88 (29%)
Total life expectancy change, years (SE)
9.5 (0.4) 1.2 (0.3) 4.0 (0.4) 14.7 (0.5) 4.3 (0.0) 2.9 (0.0) 2.9 (0.0) 10.1 (0.0)
* Totals may not be the same as the sum of individual age group values because of rounding. ¢

In contrast, improved survival beyond early childhood was
minimal, with women faring slightly better than men. However,
these modest changes added 4.7 years of LE beyond early child-
hood for Aboriginal males (or 43% of the corresponding gain for
all Australian males) and 7.3 years (83%) for Aboriginal women.
Further, the rise in the mortality curve for NT Aboriginal people
was apparent from the late ‘teens, whereas mortality for the
Australian population only began increasing beyond 40 years of
age. The 2008—2012 NT Aboriginal mortality curves were both
less favourable than the corresponding 1967—1971 Australian
curves.

Age-specific contributions to changes in life

expectancy at birth

The LE of NT Aboriginal men increased by 5.8 years between
1967—1971 and 1980—1984, the major contribution being for the
0—4 year age groups (5.2 years, or 89% of LE gains for this period).
The LE of NT Aboriginal women increased by 9.5 years during the

same period, mainly as the result of mortality changes in infancy
and early childhood, but also during middle adulthood (35—54
years). LE plateaued during the middle time interval for both men
and women, before improving again in the third interval: in men,
mainly through gains among those aged 15—74 years; in women,
among those over 35, including those aged 75 or more (Box 2).

Over the entire period, the contribution by the 0—4 years age
groups to the increase in LE among NT Aboriginal people was 6.6
years for males (59% of total LE gains) and 7.5 years for females
(51%). However, age categories covering middle to late life (35—74
years) were also associated with increases in LE: 3.4 years (30% of
total LE gains) for males, and 5.2 years (35%) for females (Box 2;
online Appendix, figures 1 and 2).

The age group-specific contributions to differences in LE estimates
for all Australians and NT Aboriginal people during 2008—2012 are
presented in Box 4 and in the online Appendix, figure 3. The higher
mortality among NT Aboriginal people aged 35-74 years
accounted for 71—76% of the LE gap for Aboriginal people.
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3 Deaths by age group in theoretical cohorts of 100 000
Northern Territory Aboriginal Australians and for all
Australian people, 1967—-1971 and 2008-2012, by sex*

Males
25¢

-------- All Australians 1967-71
All Australians 200812

20F | emeeee- NT Aboriginal 196771
NT Aboriginal 2008-12
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* Aboriginal male and female age-specific mortality rates could not be calculated
for age groups beyond 80—84 years; consequently, the number of deaths of
Aboriginal people does not sum to 100 000. ¢

Discussion

LE for NT Aboriginal people improved substantially between
1967—1971 and 2008—2012: by 11.3 years for males and 14.7 years
for females. During the same period, LE also increased for the total
Australian population; the net effect was that the gap in LE for NT
Aboriginal people had increased by one year for males and
decreased by 4.6 years for females. Our results are consistent with
the 1966—2011 estimates by Wilson.”

Our analysis of changes in LE during three time intervals identified
periods of differing rates of change. During the first interval
(1967—1971 to 1980—1984), rapid improvement was linked with
lower mortality in younger age groups for both sexes and in middle
age groups (35—74 years) for women. During the second interval
(1980—1984 to 1994—1998), LE increased only slightly. Our find-
ings for the first interval are consistent with improved manage-
ment of maternal and child health and of infectious diseases; the
greater part of the impact of these interventions on mortality had

been achieved before the second interval, a period when chronic
diseases were becoming more prevalent among Aboriginal peo-
ple.”'" LE gains during the third interval (1994—1998 to
2008—2012) were moderate, and largely reflected lower mortality
among adult Aboriginal men and women, changes consistent with
better access to health care and improved management of chronic
diseases.'*

Mortality among NT Aboriginal women declined during adult-
hood to a greater extent than among men, particularly in higher
age groups. Earlier research had found progressive chronic
disease-related improvements in LE for NT Aboriginal women
during 19812000, but only limited change for Aboriginal men. 1
Differential access to primary care services, including difficulties
encountered by health care providers in engaging with men, may
have contributed to these differences.”’ This interpretation is
supported by a recent study of 84 NT primary care services which
reported that the proportions of total episodes of care were lower
for adult men than for women (10% of all episodes of care were for
men aged 25—44 years, 11% for men aged 45—64 years; 18% were
for women aged 25—44 years, and 16% for those aged 45—64
years).ﬂ The persisting difference in LE between Aboriginal and
non-Aboriginal men also reflects substantially increased LE for
Australian men overall, largely attributed to reductions in the
prevalence of smoking (from an estimated 72% in the 1940s to
17% in 2013).”> The prevalence of smoking among Aboriginal
people remains high.”

During 1967—2012, the predominant causes of death of Aboriginal
people shifted from maternal, perinatal and infectious diseases to
chronic diseases.'"'” A transition in nutrition from childhood
malnourishment and stunting to overeating (often of food high
in calories but of poor nutritional quality) is likely to have
contributed to the increased prevalence of chronic diseases.” A
concurrent factor is socio-economic disadvantage,” the major
factor underlying the persisting LE gap in the NT, contributing as
much as half of the difference between Aboriginal and non-
Aboriginal populations.”*

The implications of our findings

Evidence linking specific approaches and programs for Aboriginal
health with improvements in LE is scarce, but inferences can be
drawn from a range of studies.”’ Our results indicate that only a
small increase in LE (0.6—0.8 years; Box 4) can be attained by
achieving parity in infant mortality rates with non-Aboriginal
Australians; greater improvements will require reducing the
impact of chronic diseases during adult life.

Several reports support continued emphasis on chronic disease
management and primary care services.”'”*"*” For example,
reduced avoidable mortality (since the 1990s) and recent LE
improvements in older age groups have followed major invest-
ment in primary care,”’ the establishment of Aboriginal
community-controlled health services, and the implementation of
chronic disease management strategies.’

Evidence for relative underfunding and underutilisation of health
services in the NT has been reported.””*® This situation cannot be
rectified by increasing funding alone, given problems of remote
workforce supply and continuity of care’® A recent
cost-effectiveness study found that primary care services for key
chronic diseases can lower costs while reducing mortality, the
number of years of life lost, and the numbers of total and avoidable
hospitalisations.”” The dual benefits of reducing costs and
improving health outcomes through upgraded primary care are
significant: the costs associated with Aboriginal health inequality



4 Age group-specific differences in estimates of life expectancy at
birth for all Australians and Northern Territory Aboriginal people,

estimates of initial Aboriginal LE. Estimates of the NT
Aboriginal population are also uncertain; they have

2008-2012, by sex

Males Females

Total

varied significantly between censuses, partly because of
changes in willingness to identify as an Aboriginal
Australian.'* We partially corrected for this feature by

Life expectancy at birth, years (95% Cl)

Northern Territory 63.6 (62.7—64.4)

Aboriginal Australians

All Australians

Total difference, 16.5 (15.6—17.3)

years (95% ClI)

16.1 (15.4-16.8)

68.4 (67.7-69.1) 66.0 (65.4—66.5)

80.0 (80.0-80.0) 84.5 (84.5-84.5) 823 (82.2-82.3)

Difference in life expectancy attributable to age group, years (proportion of total)

16.3 (15.7-16.8)

extrapolating estimates from the 2011 census, consid-
ered to be the most robust to date.” A further limitation
pertains to the generalisability of these results to the
broader Aboriginal Australian population. Although
specific factors affect Aboriginal health to a greater
degree in the NT than elsewhere, including the high

0 0.76 (5%) 0.64 (4%) 0.71 (4%) proportion of the population living in very remote
1—4 0.20 (1%) 0.21 (1%) 0.21 (1%) Commun.ities, a shared Purden .of poor heélth and the
514 0.21 (1%) 034 (29%) 0.27 (29%) overarchmg r1§ks assoc1at(?d with social disadvantage
make our findings more widely relevant.

15—-34 3.16 (19%) 1.59 (10%) 2.42 (15%)

35-54 5.89 (36%) 5.61 (35%) 5.78 (35%) Conclusion

55-74 5.79 (35%) 6.53 (419%) 6.14 (38%) Aboriginal Australians in the NT, like indigenous
>75 0.44 (3%) 114 (7%) 0.75 (5%) people in other countries, have transitioned from

traditional lifestyles to those of the populations that
have colonised them; that is, urban or Western life-
styles.” LE has increased substantially in association

in the NT were recently estimated to be $16.7 billion, or 19% of the
NT gross state product.”” Attention paid to social disadvantage
and related determinants of health must also be increased; while
difficult to quantify, these factors are critical to sustained im-
provements in health.””

Limitations of our study

There are several limitations to our study. Despite the validation of
early individual NT death records, Indigenous status may have
been inaccurately assigned in up to 2% of records."” In the early
years covered by our study, deaths in remote communities,
particularly of neonates, are likely to have been under-reported; if
they had been included, these deaths would have reduced our

with improved maternal and infant care, infectious
disease control, and better nutrition. Some of these gains have
been offset by increased lifestyle risks and the consequently
increased prevalence of chronic diseases that contribute to
maintaining the difference in LE between Aboriginal and non-
Aboriginal Australians. Our study provides evidence that tar-
geted health care can improve LE, but is likely to have only a
limited impact on the LE gap unless socio-economic disadvan-
tage and its associated risks are also reduced.
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